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Kinetix 5100 EtherNet/IP Indexing Servo Drives User Manual

Important User Information

Read this document and the documents listed in the additional resources section about installation, configuration, and operation of this equipment before
you install, configure, operate, or maintain this product. Users are required to familiarize themselves with installation and wiring instructions in addition to
requirements of all applicable codes, laws, and standards.

Activities including installation, adjustments, putting into service, use, assembly, disassembly, and maintenance are required to be carried out by suitably
trained personnel in accordance with applicable code of practice.

If this equipment is used in a manner not specified by the manufacturer, the protection provided by the equipment may be impaired.

In no event will Rockwell Automation, Inc. be responsible or liable for indirect or consequential damages resulting from the use or application of this
equipment.

The examples and diagrams in this manual are included solely for illustrative purposes. Because of the many variables and requirements associated with
any particular installation, Rockwell Automation, Inc. cannot assume responsibility or liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of information, circuits, equipment, or software described in this manual.
Reproduction of the contents of this manual, in whole or in part, without written permission of Rockwell Automation, Inc., is prohibited.

Throughout this manual, when necessary, we use notes to make you aware of safety considerations.

WARNING: |dentifies information about practices or circumstances that can cause an explosion in a hazardous environment,
which may lead to personal injury or death, property damage, or economic loss.

ATTENTION: Identifies information about practices or circumstances that can lead to personal injury or death, property
damage, or ecanomic loss. Attentions help you identify a hazard, avoid a hazard, and recognize the consequence.

IMPORTANT Identifies information that is critical for successful application and understanding of the product.

These labels may also be on or inside the equipment to provide specific precautions.

SHOCK HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that dangerous
voltage may be present.

BURN HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that surfaces may
reach dangerous temperatures.

potential Arc Flash. Arc Flash will cause severe injury or death. Wear proper Personal Protective Equipment (PPE). Follow ALL

ARC FLASH HAZARD: Labels may be on or inside the equipment, for example, a motor control center, to alert people to
& Regulatory requirements for safe work practices and for Personal Protective Equipment (PPE).

The following icon may appear in the text of this document.

Q Identifies information that is useful and can help to make a process easier to do or easier to understand.

Rockwell Automation recognizes that some of the terms that are currently used in our industry and in this publication are not in alignment
with the movement toward inclusive language in technology. We are proactively collaborating with industry peers to find alternatives to such
terms and making changes to our products and content. Please excuse the use of such terms in our content while we implement these
changes.
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Preface

Summary of Changes

Conventions

Access Fault Codes and
Parameter List

This manual provides detailed installation instructions for mounting, wiring,
and troubleshooting your Kinetix® 5100 drive; and system integration for your
drive/motor combination with a Logix controller.

This manual is intended for engineers and technicians that are directly
involved in the installation and wiring of the Kinetix 5100 drive and
programmers who are directly involved in operation, field maintenance, and
integration of the Kinetix 5100 drive.

If you do not have a basic understanding of the Kinetix 5100 drive, contact
your local Rockwell Automation sales representative for information on
available training courses.

This publication contains the following new or updated information. This list
includes substantive updates only and is not intended to reflect all changes.
Translated versions are not always available for each revision.

Topic Page
Added “and UK" after CE, where applicable Throughout
Added United Kingdom to Agency Compliance 29
Added Appendix F, Automatic Device Configuration 539

These conventions are used throughout this manual:

« Bulleted lists such as this one provide information, not procedural
steps.

«  Numbered lists provide steps or hierarchical information.
« Parameters are shown in this format: ID185 (P2.000).

This manual links to Kinetix® 5100 Servo Drive Fault Codes Reference
Data, publication 2198-RD0O01, for fault codes and Kinetix 5100 Servo
Drive Parameters Reference Data, publication 2198-RD002, for
parameters. Download the spreadsheets now for offline access.
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Preface

Additional Resources

These documents contain additional information concerning related products from

Rockwell Automation.

Resource

Description

Kinetix 5100 Servo Drive Fault Codes Reference Data, publication 2198-RD001

Provides the fault codes for Kinetix 5100 servo drives.

Kinetix 5100 Servo Drive Parameters Reference Data, publication 2198-RD002

Provides the parameters for Kinetix 5100 servo drives.

Kinetix Rotary Motion Specifications, publication KNX-TDOO1

Provides product specifications for Kinetix VPL, VPC, VPF, VPH, VPS, Kinetix MPL, MPM, MPF,
MPS; Kinetix TL and TLY, Kinetix RDB, and Kinetix HPK rotary motors.

Kinetix Linear Motion Specifications, publication KNX-TD002

Provides product specifications for Kinetix MPAS and MPMA linear stages, Kinetix VPAR,
MPAR, and MPAI electric cylinders, and Kinetix LDC and Kinetix LDL linear motors.

Kinetix 5700, 5500, 5300, 5100 Servo Drives Specifications, publication KNX-
10003

Provides product specifications for Kinetix Integrated Motion over the EtherNet/IP network
and EtherNet/IP networking servo drive families.

Kinetix Rotary and Linear Motion Cable Specifications Technical Data,
publication KNX-TD004

Product specifications for Kinetix 2090 motor and interface cables.

Kinetix 3, 300, 350, 2000, 6000, 6200, 6500, 7000 Servo Drives
Specifications, publication KNX-TD005

Provides product specifications for Kinetix Integrated Motion over the EtherNet/IP network
(Kinetix 6500 and Kinetix 350), Integrated Motion over Sercos interface (Kinetix 6200, Kinetix
6000, Kinetix 2000, and Kinetix 7000), and component (Kinetix 3) servo drive families.

Kinetix 5100 Drive Systems Design Guide, publication KNX-RMOT1

System design guide to select the required (drive specific) drive module, power accessory,
feedback connector Kit, and motor cable catalog numbers for your Kinetix 5100 drive
system.

Kinetix 5100 EtherNet/IP Indexing Servo Drive Automatic Device
Configuration Application Technique, publication 2198-AT004

Provides information on how to use Automatic Device Configuration to configure your
Kinetix drive.

Ultra3000 to Kinetix 5100 Servo Drive Migration Guide,
publication 2198-RM003

Provides information on how to migrate from the Ultra™3000 drive to the Kinetix 5100 servo
drive.

Kinetix 300 to Kinetix 5100 Servo Drive Migration Guide,
publication 2198-RM004

Provides information on how to migrate from the Kinetix 300 drive to the Kinetix 5100 servo
drive.

Kinetix 5100 AC Line Filter Installation Instructions, publication 2198-INO17

Provides information on how to install and wire the Kinetix 5100 AC line filters.

Kinetix 5100 Auxiliary Feedback Connector Kit Installation Instructions,
publication 2198-IN018

Provides information on how to attach the Kinetix 5100 auxiliary feedback connector kit to
your shielded, twisted-pair customer-supplied cable.

Kinetix 5100 Feedback Connector Kit Installation Instructions,
publication 2198-IN019

Provides information on how to attach the Kinetix 5100 feedback connector kit to Kinetix
2090 flying lead motor feedback cables.

Kinetix 5100 I/0 Terminal Expansion Block Installation Instructions,
publication 2198-IN020

Provides information on how to install and wire the Kinetix 5100 I/0 terminal expansion
block.

Kinetix 5700 Shunt Passive Modules Installation Instructions,
publication 2198-INOT1

Provides information on how to install and wire 2198-R004 and 2198-R031 passive shunts for
use with Kinetix 5100 servo drives.

Kinetix 300 Shunt Resistor Installation Instructions, publication 2097-IN002

Provides information on how to install and wire 2097-R6 and 2097-R7 shunt resistors for use
with Kinetix 5100 servo drives.

Feedback Battery Box Installation Instructions, publication 2198-IN022

Provides information on how to install or replace a battery box, install a battery, and prepare
a feedback cable for a battery box installation.

Shaft Seal Kits for Kinetix TLP Motors Installation Instructions,
publication 2090-INO44

Provides information about how to remave and replace shaft seals on Kinetix TLP motors.

2090-Series Kinetix TLP Power and Feedback Cables,
publication 2090-IN046

Provides information on how to build cables for Kinetix TLP servo motors.

Build Your Own Kinetix TLP Motor Cables Installation Instructions,
publication 2090-IN048

Provides information on how to attach Kinetix 2090 connector kits to bulk cable and build
your own Kinetix TLP motor power and feedback cables.

Kinetix TLP Multi-purpose Servo Motors Installation Instructions,
publication TLP-IN0O1

Provides information on how to install the Kinetix TLP multi-purpose servo motor.

System Design for Control of Electrical Noise Reference Manual,
publication GMC-RMQO1

Provides information, examples, and techniques designed to minimize system failures
caused by electrical noise.

Servo Drive Installation Best Practices Application Technique,
publication MOTION-AT004

Best practice examples to help reduce the number of potential noise or electromagnetic
interference (EMI) sources in your system and to make sure that the noise sensitive
components are not affected by the remaining noise.

Kinetix Motion Control Selection Guide, publication KNX-SG001

Overview of Kinetix servo drives, motors, actuators, and motion accessories that are
designed to help make initial decisions for the mation control products best suited for your
system requirements.

MicroLogix 1100 Programmable Controllers User Manual,
publication 1763-UM001

MicroLogix 1200 Programmable Controllers User Manual,
publication 1762-UM001

MicroLogix 1400 Programmable Controllers User Manual,
publication 1766-UM001

Provides information on how to install, wire, and troubleshoot the MicroLogix™
programmable controllers.
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Resource

Description

Micro810 Programmable Controllers User Manual, publication 2080-UMO01

Micro820 Programmable Controllers User Manual, publication 2080-UM005

Micro830, Micro850, Micro870, Programmable Controllers User Manual,
publication 2080-UM002

Provides information on how to install, wire, and troubleshoot the Micro800™ programmable
controllers.

GuardLogix 5570 Controllers User Manual, publication 1756-UM022

GuardLogix 5580 Controllers User Manual, publication 1756-UM543

Provides information on how to install, configure, program, and use ControlLogix®
controllers and GuardLogix® controllers in Studio 5000 Logix Designer® projects.

Compact GuardLogix 5370 Controllers User Manual, publication 1769-UM022

Compact GuardLogix 5380 Controllers User Manual, publication 5063-UM001

Provides information on how to install, configure, program, and use CompactLogix™ and
Compact GuardLogix controllers.

GuardLogix 5570 and Compact GuardLogix 5370 Controller Systems Safety
Reference Manual, publication 1756-RM099

GuardLogix 5580 and Compact GuardLogix 5380 Controller Systems Safety
Reference Manual, publication 1756-RM012

Provides information on how to achieve and maintain Safety Integrity Level (SIL) and
Performance Level (PL) safety application requirements for GuardLogix and Compact
GuardLogix controllers.

ControlFLASH Firmware Upgrade Kit User Manual, publication 1756-UM105

Provides information on how to upgrade your drive firmware by using ControlFLASH™
software.

Rockwell Automation Product Selection website rok.auto/systemtools

Online product selection and system configuration tools, including AutoCAD (DXF) drawings.

Motion Analyzer System Sizing and Selection Tool
website https://motionanalyzer.rockwellautomation.com/

Comprehensive motion application sizing tool used for analysis, optimization, selection, and
validation of your Kinetix Motion Control system.

EtherNet/IP Network Devices User Manual, ENET-UM006

Describes how to configure and use EtherNet/IP devices to communicate on the EtherNet/IP
network.

Ethernet Reference Manual, ENET-RM002

Describes basic Ethernet concepts, infrastructure components, and infrastructure features.

Safety Guidelines for the Application, Installation, and Maintenance of
Solid-State Contral, publication SGI-1.1

Designed to harmonize with NEMA Standards Publication No. ICS 1.1-1987 and provides
general guidelines for the application, installation, and maintenance of solid-state control in
the form of individual devices or packaged assemblies incorporating solid-state
components.

Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1

Provides general guidelines for installing a Rockwell Automation industrial system.

Product Certifications website, rok.auto/certifications.

Provides declarations of conformity, certificates, and other certification details.
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About the Kinetix 5100 Drive
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Use this chapter to become familiar with the Kinetix® 5100 drive system and
obtain an overview of installation configurations.
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The Kinetix 5100 EtherNet/IP™ indexing servo drives are designed to provide a
single drive solution for applications with output power requirements
between 0.4...15.0 kW (2.6...78 A rms).

Table 1- Kinetix 5100 Drive System Overview

Kinetix 5100 System
Component

Cat. No.

Description

Kinetix 5100 Servo Drive

2198-Exxxx-ERS

Kinetix 5100 EtherNet/IP indexing drives with Safe Torque Off (STO) are available with 120V single-phase,
200...230V single-phase, 230V three-phase, and 480V three-phase (nom) input voltages.

Terminal block for 1/0
connector

2198-TBI0

50-pin terminal block. Plugs into I/0 connector for control interface connections.

Motor Feedback 9198-K51CK-D15M Motor feedback connector kit with 15-pin connector plug for compatible servo motors. Kit features battery

Connector Kit backup for Kinetix TLP, TL, and TLY multi-turn encoders.

éﬁ’:}g’gg;e}ggb“k 2198-AUXKIT Auxiliary feedback connector kit for master feedback and load feedback connections to the AUX connector.
The feedback battery box is used in applications where Kinetix TLP motor position data must be maintained in

Feedback Battery Box 2198-KTBT the event of a power loss. The battery box is included with Kinetix 2090 cables for Kinetix TLP motors and is also

available as this replacement kit.

Logix PAC® Controller
Platforms

Bulletin 5069 and 1769

EtherNet/IP networking with CompactLogix™ 5370 and CompactLogix 5380 controllers with embedded dual-port.
CompactLogix 5480 controllers for the benefits of Logix control with Windows®-based computing.

1756-EN2T, 1756-EN2TR,
and 1756-EN3TR module

EtherNet/IP network communication modules for use with ControlLogix® 5570 and ControlLogix 5580 controllers.

Micro Controller Platforms

MicroLogix™ 1400 controllers provide communication ports, an isolated combination RS-232/485 communication port, an Ethernet port, and a
non-isolated RS-232 communication port.

Micro800™ controllers with embedded inputs/outputs can accommodate from two to five plug-in modules and up to four expansion 1/0

modules.

Configuration Software

Studio 5000® Environment

Studio 5000 Logix Designer® application (version 30 or later) is used to program, commission, and maintain
Logix 5000™ controllers.

Connected Components
Workbench software

Connected Components Workbench™ design and configuration software (CCW), version 10.0 or later, provides
support for programming, configuration of Micro800 controller, and integration with the HMI editor.

KNX5100C software

KNX5100C software, version 1.001 or later, provides configuration and tuning of Kinetix 5100 drives via the
mini-USB cable connection.

RSLogix 500° software

RSLogix 500 software is used to program MicroLogix 1100 and 1400 controllers.
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Table 1- Kinetix 5100 Drive System Overview (Continued)

Kinetix 5100 System -

Component Cat. No. Description
Kinetix TLP Compatible rotary motors include Kinetix TLP (200V and 400V-class) servo motors.

Rotary Servo Motors Kinetix MP Compatible rotary motors include Kinetix MPL, MPM, MPF, and MPS (200V and 400V-class) servo motars.
Kinetix TL and TLY Compatible rotary motors include Kinetix TL and TLY (200V-class) servo motors.

Linear Actuators Kinetix MP and Compatible linear actuators include 200V and 400V-class Kinetix MPAS and MPMA linear stages, Kinetix MPAR and
LDAT MPAI linear actuators, and LDAT-Series linear thrusters.

Linear Motors EB”LEHX LDC and Compatible motors include Kinetix LDC iron-core and Kinetix LDL ironless linear motors.

Induction Motors N/A Induction motors with closed-loop control are supported.

Cables

2090-CTFB-MxDx-xxxxx

Kinetix 2090 motor feedback cables for Kinetix TLP motors.

2090-CTPx-MxDx-xxxxx

Kinetix 2090 motor power/brake cables for Kinetix TLP motors.

2090-CFBMBDx-CxAAXx

Motor feedback cables for Kinetix TLY servo motors.

2090-CPxMBDF-16AAxx

Motor power/brake cables for Kinetix TLY servo motors.

2090-DANFCT-Sxx

Motor feedback cables for Kinetix TL servo motors.

2090-DANPT-16Sxx

Motor power cables for Kinetix TL servo motors.

2090-DANBT-18Sxx

Motor brake cables for Kinetix TL servo motors.

2090-CFBM7DF-CEAXxx

Motor feedback cables for Kinetix MP servo motors with Hiperface encoders.

2090-CPxM7DF-xxAxxx

Motor power/brake cables for Kinetix MP servo motors.

2090-XXNFMF-Sxx
2090-CFBM7DF-CDAFxx

Standard and continuous-flex feedback cables that include additional conductors for use with incremental
encoders.

1585J-MBCBJM-x
1585J-M8UBJM-x

Ethernet cables are available in standard lengths. Shielded cable is required to meet EMC specifications.

2198-USBC

Interface cable with mini-USB connector for KNX5100C software configuration.

2198-USBF

Filter for mini-USB port to reduce the vulnerability to electrical noise.

B 1C Line Fiters

2198-DBxxx-F
2198-DBRxxx-F

Bulletin 2198 three-phase AC line filters are required to meet CE and UK and are available for use in all
Kinetix 5100 drive systems.

24V DC Power Supply

1606-XLxxx

Bulletin 1606 24V DC power supply for digital input/output, Safe Torque Off (STO) circuitry, and motor brake
control.

External Shunt Resistors

2097-R6, and 2097-R7

2198-R004, 2198-R031

Bulletin 2097 and 2198 external passive shunt resistors are available for when the internal shunt capability of the

drive is exceeded.

18
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Typical Hardware Typical Kinetix 5100 drive systems include single-phase and three-phase

conﬁguration standalone configurations.

In this example, three-phase input power is applied to the Kinetix 5100 drive.

Figure 1- Kinetix 5100 Standalone Drive with Three-phase Input Power

2198-DBxxx-F

G6888 Kinetix 5100 Servo Drive
——||| (2198-E1020-ERS drive is shown)

. or 2198-DBRxxx-F 1
. Line AC Line Filter (=T
Isconnect B (required for CE and UK) Circuit
Device _ Protection —
Three-phase ~—© o7 ° °
Inreuet EO\?VZ(: L
p HED ]
Circuit
Protection
2198-Rxxx or 2097-Rx
Shunt Resistor
(optional equipment)
0
]
-
I L Ground Plate
M 'K)metlxgﬂt?lﬂ for Motor Power
otor Power Lable Ground Connection

Kinetix TLP
Servo Motor
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Motor and Auxiliary Motor feedback connections are made at the 15-pin motor feedback (MFB)
Feedback conﬁgurations connector. Auxiliary feedback connections are made by using the auxiliary
feedback (AUX) connector. These examples illustrate how you can use the

Bulletin 2198 connector kits for making these connections. To see motor power

and brake connections, refer to Chapter 4 on page 94.

Figure 2 - Feedback Configuration Example

10-pin Auxiliary Feedback

(AUX) Connector (SN ——
2090-CTFB-MxDD and 2090-CTPx-MxDF
15-pin Motor Feedback Motor Feedback and Power Cables
(MFB) Connector ) T — —
Kinetix TLP Motors
(TLP-A100 motor is shown)
- . B ]E 2090-CFBM6Dx and 2090-CPxMBDF
i Kinetix 5100 Servo ervg Motor Feedback and Power Cables
= ®0 e (2198-E2055-ERS drive is shown) _ —
o Kinetix TL/TLY Motors T el ] =
= H (TLY-ATIO motor is shown)
0

2198-AUXKIT Auxiliary Feedback Connector Kit y
Accepts Digital AgB incremental encoder feedback (TTL). Kinetix MP Motors and Actuators
Application uses: (MPL-Bxxxx motor is shown)

« Load feedback (PT Mode, dual loop)

« Master feedback (PR Mode, used as E-CAM command source)

2198-K51CK-D15M Motor Feedback Connector Kit

Accepts multiple encoder feedback types and provides battery-backup for multi-turn position data:
« Hiperface high-resolution absolute multi-turn and single-turn encoders

- Kinetix MPL-A/Bxxx-S/M, MPM-A/Bxxx-S/M, MPF-A/Bxxx-S/M, MPS-A/Bxxx-S/M servo motors

- Kinetix MPL-A/Bxxx-E/V servo motors

el IEEE
070

« Nikon (24-bit) high-resolution serial encoder « Digital AgB(TTL) encoders with UVW (incremental)
- Kinetix TLP-Axxx-xxx-D servo motors - MPL-A/B15xxx-H, MPL-A/B2xxx-H, MPL-A/B3xxx-H,

« Tamagawa (17-bit) high-resolution serial encoder MPL-A/BAxxx-H, MPL-A/BA45xxx-H rotary motors
- Kinetix TL-AxxxP-B servo motors - Kinetix TLY-Axxxx-H servo motors

- Kinetix TLY-AxxxP-B servo motors

Battery 2090-CTFB-MxDD Feedback Cable
Box Provides battery-backup for multi-turn position data:
« Nikon (24-bit) high-resolution serial encoder
- Kinetix TLP-A/Bxxx-xxx-D servo motors

“e o o o 7 | LDAT-Sxxxxxx-xBx
© == I o oS %‘ Linear Thrusters
Induction Rotary Motors
;|- Closed loop
« Incremental encoder feedback

LDC-Series Linear Motors
(LDC-Cxxxxxxx linear motor shown)

LDL-Series Linear Motors
(LDL-xxxxxxxx linear motor shown)

Kinetix MPAI Heavy-duty Electric Cylinders
(MPAI-B3xxxx heavy-duty electric cylinder is shown)

Kinetix MPAS Linear Stages = o«

(MPAS-B3xxx ballscrew linear stage is shown)

20 Rockwell Automation Publication 2198-UM004D-EN-P - December 2022



Chapter 1 Start

Typical Communication
Configurations

CompactLogix Controller Programming Network (USB connection

The Kinetix 5100 drives support linear, ring, and star Ethernet topologies by
using ControlLogix, CompactLogix, MicroLogix, and Micro80o controllers.

These examples feature the CompactLogix 5370 programmable automation
controllers (catalog number 1769-LxxER, for example) with support for
Kinetix 5100 drives via Class 1 EtherNet/IP connection by using an Add-On
Profile (AOP) and Add-On Instructions or Explicit Messaging (using Class 3
EtherNet/IP messaging) over the EtherNet/IP network. Other Allen-Bradley®
controllers are also compatible with the Kinetix 5100 servo drives.

Refer to CompactLogix Controllers Specifications Technical Data, publication
1769-TDoos, for more information on CompactLogix 5370 L1, L2, and L3
controllers.

Linear Topology

In this example, all devices are connected in linear topology. The Kinetix 5100
drives include dual-port connectivity, however, if any device becomes
disconnected, all devices downstream of that device lose communication.
Devices without dual-ports must include the 1783-ETAP module or be
connected at the end of the line.

Figure 3 - Kinetix 5100 Linear Communication Installation

Studio 5000 Logix Designer
Application

CompactLogix 5370 Controller

1585J-M8CBJM-x
Ethernet (shielded) Cable

L LT
Kinetix 5100 Servo Drive System

(2198-E1004-ERS drives are shown)

L 8

1585J-M8CBJM-0M3
L~ 0.3 m (1.0 ft) Ethernet cable
for drive-to-drive connections.

: 1734-AENTR POINT I/0™
EE EtherNet/IP Adapter

PanelView™ 5310
Display Terminal

]
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Ring Topology

In this example, the devices are connected by using ring topology. If only one
device in the ring is disconnected, the rest of the devices continue to
communicate. For the ring topology to work correctly, a Device Level Ring
(DLR) supervisor is required (for example, the Bulletin 1783 ETAP device). DLR
is an ODVA standard. For more information, refer to the EtherNet/IP
Embedded Switch Technology Application Guide, publication ENET-APoos.

Devices without dual-ports, for example the display terminal, require a
1783-ETAP module to complete the network ring.

Figure & - Kinetix 5100 Ring Communication Installation

CompactLogix Controller Programming Network (USB connection B
Studio 5000 Logix Designer
——| Application
- ~ CompactLogix 5370 Controller
(Dual-Port is used - ring
PanelView 5310
Display Terminal
U I

TC

Kinetix 5100 Servo Drives
(2198-E1004-ERS drives are shown)

734-AENTR POINT 1/0
therNet/IP Adapter

o
m

1585J-M8CBJM-x
Ethernet (shielded) Cable

\

’ ~\ 1585J-M8CBJM-OM3
0.3 m (1.0 ft) Ethernet cable
for drive-to-drive connections.
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Star Topology

In this example, the devices are connected by using star topology. Each device
is connected directly through a Stratix® 5700 switch.

Kinetix 5100 drives have dual-ports, so linear topology is maintained from the
switch port to the drive, but each drive uses a unique port on the Ethernet
switch. The loss of one device does not impact the operation of other devices.

Figure 5 - Kinetix 5100 Star Communication Installation

CompactLogix Controller Programming Network (USB connection

I

Studio 5000 Logix Designer
Application

CompactLogix 5370 Controller

Kinetix 5100 Servo Drives
(2198-E1004-ERS drives are shown)

1783-BMS
Stratix 5700

PanelView 5310
Display Terminal

1 1734-AENTR POINT 1/0 ‘ J
EtherNet/IP Adapter

(1) While a switch with PTP is shown in this example, the Kinetix 5100 drive does not require a switch with the PTP function.
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Typical Control
Configurations

24

You can configure Kinetix 5100 servo drives by using various methods for
network control.

All Kinetix 5100 drive configurations require the use of KNXs100c software.
This software is required to configure the following:

«  Motor direction (rotation) and unit scaling

« Motor and feedback selection (including loop types)

- Digital I/O

« Tuning

« E-CAM profiles

« PR configurations
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Logix Enabled Using a Class 1EtherNet/IP Connection

You can use the Kinetix 5100 drive with a Logix 5000™ controller and

Studio 5000 software to deliver a simplified programming experience by using
a Class 1 Ethernet/IP connection (AOP) and supported Add-On-Instructions to
program and control the drive. In this architecture, the drive is configured by
using the KNX5100C software with a USB connection. It is important to note
that this implementation seems like Integrated Motion on Ethernet/IP (CIP)
motion. This connection is NOT CIP motion but does provide simple control
for your small motion application. More information on the AOP is found in
Chapter 8 and the Add-On Instruction library is found in Appendix C.

IMPORTANT The Kinetix 5100 drive does not support PTP or Integrated Motion on
EtherNet/IP (CIP) motion. The Kinetix 5100 drive is a Class 1 EtherNet/IP
device and uses a Requested Packet Interval (RPI) to exchange data
between the PAC and drive.

IMPORTANT Class 1and Class 3 EtherNet/IP Connections do not support induction
motors and linear mators.

Figure 6 - Kinetix 5100 Drive System with PAC Controller and EtherNet/IP Network Control

(i

Studio 5000 — ; KNX5100C Drive
Logix Designer Application z— Configuration Software
Il 2198-USBC
) Mini-USB Interface Cable
Any Logix 5000 Controller (with 2198-USBF filter)
TTH3-USOST E PanelView 5310
: ; Display Terminal
Stratix 2000 Switch } 1585J-MBCBJM-x (shielded) or E
l=|  1585J-MBUBJM-x (high-flex shielded) =

EtherNet/IP Network Ethernet Cable

Kinetix 5100 Servo Drives
(2198-E1020-ERS drives are shown)

id

Optional Controllers

L&__ [

= ControlLogix 5570 Controllers or

GuardLogix® 5570 Safety Controllers
L0 ControlLogix 5580 Controllers or

+ GuardLogix 5580 Safety Controllers

(

\QV:E

LB

O]
i

] Sawma] )
Z s ‘ CompactLogix 5370 Controllers or

Compact GuardLogix 5370 Safety Controllers
CompactLogix 5380 and 5480 Controllers or
Compact GuardLogix 5380 Safety Controllers

—

ElEEEEFEEEE SRR
Lol L]
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Micro800 Using a Class 3 EtherNet/IP Connection

You can use the Kinetix 5100 drive with a Micro800 controller and Connected
Components Workbench software to provide a simplified programming
experience using Class 3 explicit messaging between the drive and controller.
Connected Components Workbench software is used to program the
controller and uses a User Defined Function Block (UDFB) to pass data (both
command and status) between the controller and drive. In this architecture the
drive is configured by using the KNX5100C software with a USB connection.
Examples that use explicit messaging are available from the sample code
website.

From https://www.rockwellautomation.com/, go to the Support tab and click

on Sample Code Library. Use a keyword search: Kinetix 5100.

A Rockwell
Automation

< i
Product Support ownloads election & Configuration Compartibility & Migration
raings AN Macro: n
Documentation
Knowledgebas: = o -
nnnnnn ew Al ew Al
ings Teol

IMPORTANT Class 1and Class 3 EtherNet/IP Connections do not support induction
motors and linear motors.

Industries Capabilities Products Support Company Sales

Figure 7 - Kinetix 5100 Drive System with PLC Controller and Class 3 EtherNet/IP Explicit Messaging
Control

2080-LCxx-xxxx Pt e

« Connected Components Workbench software for
programming Micro800 controllers

« KNX5100C Drive Configuration software for
configuration and tuning of Kinetix 5100 drives

Micro830® Controller i T~

Third-party Controller
with EtherNet/IP Network

26

2198-USBC
Mini-USB Interface Cable
(with 2198-USBF filter) Controller Options with
Explicit Messaging Capability

1585J-MBCBJM-x (shielded) or

1585J-M8UBJM-x (high-flex shielded)
Ethernet Cable

8l > ToOther EtherNet/IP Devices

! Kinetix 5100 Servo Drive
=i (2198-E1020-ERS drive is shown)
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Pulse Train Output Control with Motion User Defined Function Block

The Kinetix 5100 drive can be used with a Micro8oo controller + Connected
Components Workbench (CCW) software to provide a simplified

programming experience using Pulse Train Output (PTO) wiring between the
drive and controller. Connected Components Workbench software is used to

program the controller and uses the built in CCW Motion Library and User
Defined Function Block (UDFB) to control the drive. In this architecture the
drive is configured by using the KNX5100C software with a USB connection.

There is an optional PTO feedback (AQB) channel that can be used to provide

feedback from this drive. There is also one digital input used to enable the
drive (Servo On) and one digital output used for the Ready signal. Examples
using explicit messaging are available from the sample code website.

From https://www.rockwellautomation.com/, go to the Support tab and click

on Sample Code Library. Use a keyword search: Kinetix 5100.

A Rockwell

Automation Industries Capabilities

Support Company Sales

Product Support N Downloads

Documentation
Knowledgebase

Training

2080-LCxx-xxxx 3
Micro830 Controller ~ _.--~

« Connected Components Workbench software for .-
programming Micro800 controllers e

« KNX5100C Drive Configuration software for
configuration and tuning of Kinetix 5100 drives

[®

o

B

|

slEl(E

5000000000

2198-USBC R tia
Mini-USB Interface Cable
(with 2198-USBF filter)

Selection & Configuration

Compatibility & Migration

Product Replacement Lookup.

Third-party Controller
with Pulse Train Output or
Analog or Digital 1/0

Contraller Options with
Pulse Train Output, Analog or
Digital I/0 (indexing)

Kinetix 5100 Servo Drive
(2198-E1020-ERS drive is shown)
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Catalog Number Kinetix 5100 drive catalog numbers and descriptions are listed in these tables.
Explanation
Table 2 - Kinetix 5100 EtherNet/IP Indexing Servo Drives
Cat. No. Input Voltage ﬁslnﬁnuous Output Power(" ﬁ(}l:;:l;l;ous Output Current :eizrall:‘g;ltput Current
0.20
2198-E1004-ERS 0.40 2.6 6.5
0.40
0.375
ZOB-EO0HERS 95...132V rms single-phase 07 ° b
170...253V rms single-phase 07
2198-E1015-ERS 170...265 rms three-phase 150 79 237
150
1.00
2198-E1020-ERS 2.00 3.4 40.6
2.00
2198-E2030-ERS 3.00 179 55.9
2198-E2055-ERS 170...253V rms three-phase 5.50 43 9.4
2198-E2075-ERS 750 490 1275
2198-E2150-ERS 15.00 78.0 162.0
2198-E4004-ERS 0.40 1.60 b4
2198-E4007-ERS 0.75 319 8.0
2198-E4015-ERS 1.50 6.05 1.1
2198-E4020-ERS 349, 528V rms three-phase 2.00 142 20.78
2198-E4030-ERS 3.00 13.95 26.08
2198-E4055-ERS 5.50 24.80 3765
2198-E4075-ERS 750 31.0 53.32
2198-E4150-ERS 15.00 41.26 70.14

(1) Continuous Output Power is rated at the Kinetix TLP motor shaft output power.

Table 3 - Kinetix 5100 Servo Drive Accessories

Cat. No. Drive Components

2198-TBIO Terminal block for I/0 connections

%?9987-]5[?(']2,031(_1'?271'98-R[]31 External passive-shunt resistors for use when additional shunt capability is needed.

2198-DBxxx-F

2198-DBRyx-F AC line filters (required to meet CE and UK)

2198-K51CK-D15M Motor feedback connector kit

2198-AUXKIT Auxiliary feedback connector kit

2198-KTBT Feedback battery-box replacement kit

2198-USBC Interface cable with mini-USB connector for KNX5100C software configuration.
2198-USBF Filter for mini-USB port to reduce the vulnerability to electrical noise.
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Agency Compliance

If this product is installed within the European Union and has the CE marking,
or within the United Kingdom and has the UKCA marking, the following
regulations apply.

renders the filter ineffective and can cause damage to the filter. For ground
examples, see Ground the Drive System on page 85.

2 ATTENTION: The drive and line filter must be grounded. Failure to do this

For more information on electrical noise reduction, see the System Design for
Control of Electrical Noise Reference Manual, publication GMC-RMoo1.

To comply with EN/IEC 61800-3 (category C3) and EN/IEC 61800-5-2, these
requirements apply:
« Install an AC line filter (catalog number 2198-Dxxx-F) as close to the drive
as possible.
« Bond drive modules and line-filter grounding screws by using a braided

ground strap as shown in Figure 52 on page 8s.

« Use Kinetix 2090 motor-power cables or use connector kits and connect
the cable shields to the subpanel with clamp provided.

« Use Kinetix 2090 motor-feedback cables or use connector kits and
properly connect the feedback cable shield.

«  Drive-to-motor cables must not exceed 50 m (164 ft), depending on AC

input power and feedback type. See Maximum Cable Length on page 95
for specifications.

« Install the Kinetix 5100 system inside an enclosure. Run input power
wiring in conduit (grounded to the enclosure) outside of the enclosure.
Separate signal and power cables.

« Separate signal and power cables. Segregate input power wiring and
motor power cables from control wiring and motor feedback cables. Use
shielded cable for power wiring and provide a grounded 360° clamp
termination.

See Appendix A on page 457 for interconnect diagrams, including input power
wiring and drive/motor interconnect diagrams.
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Notes:
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Chapter 2

Plan and Install the Kinetix 5100 Drive System

This chapter describes system installation guidelines used in preparation for
mounting your Kinetix® 5100 drive components.

Topic Page
System Design Guidelines 31
Electrical Noise Reduction 40
Mount Your Kinetix 5100 Drive 47

tap, and weld with the system removed from the enclosure. Because the
system is of the open type construction, be careful to keep any metal debris
from falling into it. Metal debris or other foreign matter can become lodged
in the circuitry, which can result in damage to components.

2 ATTENTION: Plan the installation of your system so that you can cut, drill,

System DESIgn Guidelines Use the information in this section when you design your enclosure and plan
to mount your system components on the panel.

For online product selection and system configuration tools, including
AutoCAD (DXF) drawings of the product, see
http://www.rockwellautomation.com/global/support/selection.page.

System Mounting Requirements

« To comply with UL and CE and UK requirements, the Kinetix 5100 drive
system must be mounted in a grounded conductive enclosure offering
protection as defined in standard EN/IEC 60529 to IP20 such that they
are not accessible to an operator or unskilled person.

« Tomaintain the functional safety rating of the Kinetix 5100 drive system,
this enclosure must be appropriate for the environmental conditions of
the industrial location and provide a protection class of P54 or higher.

« The panel you install inside the enclosure for mounting your system
components must be on a flat, rigid, vertical surface that won’t be
subjected to shock, vibration, moisture, oil mist, dust, or corrosive vapors
in accordance with pollution degree 2 (EN/IEC 61800-5-1) because the
product is rated to protection class IP20 (EN 60529).

« Size the drive enclosure so as not to exceed the maximum-ambient
temperature rating. Consider heat dissipation specifications for all drive
components.
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2198-E4007-ERS | -
2198-E40T5-ERS - 2198-DBA18-F
2198-E4020-ERS -
2198-E4030-ERS -
2198-E4055-ERS -
2198-E4075-ERS -
2198-E4150-ERS - 2198-DBRAO-F

« Use high-frequency (HF) techniques for bonding to connect the
enclosure, machine frame, and motor housing, and to provide a low-
impedance return path for high-frequency (HF) energy and reduce
electrical noise.

Bond the Kinetix 5100 drive modules and line filter grounding screws by
using a braided ground strap as shown in Figure 52 on page 85.

See the System Design for Control of Electrical Noise Reference Manual,
publication GMC-RMooi, to better understand the concept of electrical noise
reduction.

AC Line Filter Selection

An AC line filter is required to meet CE and UK requirements. Install an AC
line filter for input power as close to the 2198-Exxxx-ERS servo drive as
possible.

IMPORTANT  Kinetix 5100 servo drives support only grounded wye power
configurations. For facility power configuration examples, see
Determine the Input Power Configuration on page 80.

Table 4 - AC Line Filter Selection

Kinetix 5100 Drive AC Line Filter Cat. No. AC Line Filter Cat. No.
Input Volt

Cat. No. nput Voltage (nom) Single-phase Operation Three-phase Operation

2198-E1004-ERS . 2198-DBIT-F

——————— 1120V single-phase 2198-DB310-F 2198-DB310-F

2198-E1007-ERS  1900...230V single-

2198-E1015-ERS ggg\sleth b 2198-DB127-F 7198-DB34-F

2198-ET020-ERS ree-phase 2198-DB324-F

2198-E2030-ERS -

2198-E2055-ERS 230 three-phase - 2198-DB335-F
2198-E2075-ERS P - 2198-DB356-F
2198-E2150-ERS - 2198-DBR9O-F

2198-E4004-ERS -

480V three-phase

2198-DB433-F

IMPORTANT  Select 2198-DB310-F and 2198-DB324-F line filters for replacements in
existing installations and new systems of 2198-E10XX-ERS drives.
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Circuit Breaker/Fuse Selection

The Kinetix 5100 drives use internal solid-state motor short-circuit protection
and, when connected to a suitable branch circuit protection, are rated for use
on a circuit that can deliver up to 5000 A (fuses or circuit breakers).

IMPORTANT Do not use circuit protection devices on the output of an AC drive as
an isolating disconnect switch or motor overload device. These
devices are designed to operate on sine-wave voltage and the drive's
PWM waveform does not allow it to operate properly. As a result,
damage to the device occurs.

Make sure the selected components are properly coordinated and meet
acceptable codes including any requirements for branch circuit protection.
Evaluation of the short-circuit available current is critical and must be kept
below the short-circuit current rating of the circuit breaker.

See the Kinetix Servo Drives Specifications Technical Data, publication
KNX-TDoo3, for input current and inrush current specifications for your
Kinetix 5100 drive.

Circuit Breaker/Fuse Specifications

Kinetix 5100 servo drives use internal solid-state motor short-circuit
protection and, when protected by suitable branch circuit protection, are rated
for use on a circuit capable of delivering up to 5000 A when protected by fuses
or circuit breakers. These fuses and Allen-Bradley® circuit breakers are
recommended for use with 2198-Exxxx-ERS drives.

Table 5 - Control Power Circuit-protection Specifications

Gat. o Gatg Gat No.
2198-E1004-ERS

2198-E1007-ERS 1489-M2D010
2198-E1015-ERS KTK-R-2(2 A)

2198-E1020-ERS 1489-M2D020
2198-E2030-ERS 1489-M2D010
2198-E2055-ERS

2198-E2075-ERS KTK-R-3(3 A) 1489-M2D016
2198-E2150-ERS KTK-R-5(5 A) 1489-M2D030
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Table 6 - Input Power UL/CSA Circuit-protection Specifications

Kinetix 5100 Drive
Cat. No.

Drive Voltage

Fuses (Bussmann)
Cat. No.

Miniature (B "
(Cat. No.

Molded Case (B
(Cat. No.

2198-E1004-ERS

120V/230V, single-phase

KTK-R-15 (15 A)

1489-M2D100

230V, three-phase

KTK-R-10 (10 A)

1489-M3D100

2198-E1007-ERS

120V/230V, single-phase

KTK-R-20(20 A)

1489-M2D200

230V, three-phase

KTK-R-15(15 A)

1489-M3D130

2198-E1015-ERS

120V/230V, single-phase

KTK-R-30(30 A)

1489-M2D300

230V, three-phase

KTK-R-25(25 A)

1489-M3D200

2198-E1020-ERS

120V/230V, single-phase

LPJ-40SP (40 A)

1489-M2D400

230V, three-phase

LPJ-35SP (35 A)

1489-M3D300

2198-E£2030-ERS

2198-E2055-ERS

2198-E2075-ERS

2198-E2150-ERS

230V, three-phase

LPJ-508P (50 A)

1489-M3D350

LPJ-70SP (70 A)

1489-M3D600

LPJ-80SP (80 A)

1406-62C3-C70

LPJ-125SP (125 A)

1406-62C3-D12

2198-E4004-ERS

2198-E4007-ERS

2198-E4015-ERS

2198-£4020-ERS

2198-E4030-ERS

2198-E4055-ERS

2198-E4075-ERS

2198-E4150-ERS

380...480V AC, three-phase

KTK-R-10 (10A)

1489-M3D100

KTK-R-15 (15A)

1489-M3D100

KTK-R-20(20A)

1489-M3D150

KTK-R-25 (25A)

1489-M3D200

KTK-R-30 (30A)

1489-M3D300

LPJ-35SP (35A)

1489-M3D350

LPJ-45SP (45A)

1406-G6C3-C45

LPJ-90SP (90A)

1406-66C3-C60

(1) There are no recommended motor-protection circuit breakers for the Kinetix 5100 servo drives.

Table 7 - Input Power IEC (non-UL/CSA) Circuit-protection Specifications

g:r“:smo Drive Drive Voltage grlr']'pgs,GMFal:(ses E;Ta;::_re cg gnazl'dne: Case (B

120V/230V, single-phase 15 1489-M2D100 -
2198-E1004-ERS 230V, three-phase 10 1489-M3D100 -
2198-ET007-ERS 120V/230V, single-phase 20 1489-M2D200 -

230V, three-phase 15 1489-M3D130 -
2198-E1075-ERS 120V/230V, single-phase 30 1489-M2D300 -

230V, three-phase 25 1489-M3D200 -

120V/230V, single-phase 40 1489-M2D400 -
2198-EI020-£RS 230V, three-phase 35 1489-M3D300 -
2198-E2030-ERS 50 1489-M3D350 -
2198-£2055-ERS 70 1489-M3D600 -

230V, three-phase
2198-E2075-ERS 80 - 1406-62C3-C70
2198-E2150-ERS 125 - 1406-62C3-D12
2198-E4004-ERS 10 1489-M3D100 -
2198-E4007-ERS 15 1489-M3D100 -
2198-E4015-ERS 20 1489-M3D150 -
2198-£4020-ERS 330...480V AC, three-phase 25 1489-M3D200 -
2198-E4030-ERS 30 1489-M3D300 -
2198-E4055-ERS 35 1489-M3D350 -
2198-E4075-ERS 45 - 1406-G6C3-C45
2198-E4150-ERS 90 - 1406-G6C3-C60

(1) There are no recommended motor protection circuit breakers for the Kinetix 5100 servo drives.
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Table 8 - External Passive-shunt Options

Transformer Selection

The Kinetix 5100 drive does not require an isolation transformer for three-
phase input power. However, a transformer can be required to match the
voltage requirements of the drive to the available service.

To size a transformer for the main AC power inputs, see Circuit Breaker/Fuse
Selection on page 33 and Kinetix Servo Drives Specifications Technical Data,
publication KNX-TDoo03.

IMPORTANT  Transformers (auto transformer is not supported) must have WYE
secondary with grounded neutral. Phase to neutral voltage must not
exceed the input voltage rating of the drive.

IMPORTANT  Use a factor of 1.5 for single and three-phase power (this factor is used
to compensate for transformer, drive, and motor losses, and to account
for utilization in the intermittent operating area of the torque speed

curve).

For example, size a transformer to the voltage requirements of catalog
number 2198-E2030-ERS = 3 kW continuous x 1.5 = 4.5 KVA transformer.

IMPORTANT  Aline reactor must be used if the source transformer is greater than 150

KVA, max and 3% impedance, min.

Passive Shunt Considerations

See Table 8 for the 2198-Exxxx-ERS servo drives that include internal shunt
resistors. Bulletin 2198-Rxxx and 2097-Rx external passive shunts are available
to provide additional shunt capacity for applications where the internal shunt
capacity is exceeded or in applications requiring shunt capacity for drives
without an internal shunt.

Shunt Power
Kinetix 5100 Servo Drive | pecioray | |Capacityof | Xternal Shunt Bulletin 2198 External Shunt Module " Cat. No.
Cat. No. Resistor '
0 W 0 2198-R031  [2198-R004 | 2097-R6 2097-R7

2198-E1004-ERS 5 " - - X X
2198-E1007-ERS 100 . - - X X
2198-E1015-ERS 30 X X X X
2198-E1020-ERS X X X X
2198-E2030-ERS 2 2 " X X X X
2198-E2055-ERS - - . X X X X
2198-E2075-ERS - - X X X X
2198-E2150-ERS - - 5 X X X X
2198-EAQ04-ERS 0 80 - - - X
2198-EA007-ERS 80 10 60 - - X X
2198-E4016-ERS 0 “ - - X X
2198-E4020-ERS - - - - X X
2198-E4030-ERS - - 30 X X X X
2198-E4055-ERS - - 20 X X X X
2198-EA075-ERS - - 5 X X X X
2198-E4150-ERS - - 1 X X X X

(1) Shunt resistor selection is based on the needs of your actual hardware configuration.
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Connecting an external shunt resistor of with resistance rating lower than

ATTENTION: See Table 8 for the minimum external shunt resistance.
A specified results in (drive-side) shunt circuitry damage.

Catalog number 2198-Ro31 is composed of resistor coils that are housed inside
an enclosure. Catalog numbers 2198-Ro04, 2097-R6, and 2097-R7 are shunt
resistors without an enclosure.

Figure 9 - External Passive Shunts

2198-R031
Shunt Module

2198-R004,
2097-R6, and 2097-R7
Shunt Resistors

Table 9 - External Shunt Module Specifications

Shunt Module
Cat. No.

Resistance
0

Continuous Power
w

Weight, approx
kg (Ib)

2097-R6

75

150

0.3(0.7)

2097-R7

150

80

0.2(0.4)

2198-R004 33 400 1.8(4.0)

2198-R031 33 3100 16.8(37)

How the Bulletin 2198-Rxxx and 2097-Rx shunts connect to the Kinetix 5100
drive is explained in External Passive-shunt Resistor Connections on page 108
and illustrated with interconnect diagrams in Passive Shunt Wiring Examples

on page 463.

IMPORTANT We recommend that new installations or field replacements for 2097-R6
and 2097-R7 shunt modules use 2198-R002 or 2198-R001 shunt resistors

Enclosure Selection

This example is provided to assist you in size selection for an enclosure for
your Kinetix 5100 drive system. You need heat dissipation data from all
components that are planned for your enclosure to calculate the enclosure size.
See Table 10 on page 37 for the Kinetix 5100 drive heat dissipation
specifications.
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Table 10 - Power Dissipation Specifications

With no active method of heat dissipation (such as fans or air conditioning),
either of the following approximate equations can be used.

Metric Standard English

_ 0380
18T-11
Where T is temperature difference between inside air
and outside ambient (°C), 0 is heat that is generated in

enclosure (Watts), and A is enclosure surface area (m?).
The exterior surface of all six sides of an enclosure is
calculated as

A=2dw + 2dh + 2wh
Where d (depth), w (width), and h (height) are in meters.

4,080

T-11

Where T is temperature difference between inside air
and outside ambient (°F), { is heat that is generated in

enclosure (Watts), and A is enclosure surface area (ft2.
The exterior surface of all six sides of an enclosure is
calculated as

A=(2dw + 2dh + 2wh) /144
Where d (depth), w (width), and h (height) are in inches.

A=

If the maximum ambient rating of the Kinetix 5100 drive system is 50 °C

(122 °F) and if the maximum environmental temperature is 20 °C (68 °F), then
T=30. In this example, the total heat dissipation is 416 W (sum of all
components in enclosure). So, in the equation below, T=30 and Q=416.

_038(416) oy 2
A= Ty 2o

In this example, the enclosure must have an exterior surface of at least 2.99 m*.
If any portion of the enclosure is not able to transfer heat, do not include that
value in the calculation.

Because the minimum cabinet depth to house the Kinetix 5100 system
(selected for this example) is 300 mm (11.8 in.), the cabinet needs to be
approximately 1500 X 700 X 300 mm (59.0 X 27.6 X 11.8 in.) HXWxD.

15x(0.300 x 0.70) + 1.5 x (0.300 x 2.0) + 1.5 x (0.70 x 2.0) = 3.31 m*

Because this cabinet size is considerably larger than what is necessary to house
the system components, it can be more efficient to provide a means of cooling
in a smaller cabinet. Contact your cabinet manufacturer for options available
to cool your cabinet.

glrli‘::sx 5100 (200V-class) Loss (230V), max Kinetix 5100 (400V-class) Drives |Loss (380V), max Loss (480V), max
Cat. No. w Cat. No. w w

2198-E1004-ERS 38.06 2198-E4004-ERS 51 56

2198-E1007-ERS 66.33 2198-E4007-ERS il 86

2198-E1015-ERS 87.23 2198-E4015-ERS 99 n
2198-E1020-ERS 139.83 2198-E4020-ERS 109 123
2198-E2030-ERS 179.53 2198-E4030-ERS N4 220
2198-E2055-ERS 328.52 2198-E4055-ERS 342 363
2198-E2075-ERS 372.33 2198-E4075-ERS 467 494
2198-E2150-ERS 648.55 2198-E4150-ERS 501 541
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Table 10 provides total power dissipation for Kinetix 5100 drives, three-phase
operation, with 100% rated current and speed.
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Minimum Clearance Requirements

This section provides information to assist you in sizing your cabinet and
positioning your Kinetix 5100 drive system:

« Additional clearance is required for cables and wires connected to the
drive modules.

« Additional clearance is required if other devices are installed above and/
or below the drive module and have clearance requirements of their own.

« Additional clearance left and right of the drive module is required when
mounted adjacent to noise sensitive equipment or clean wireways.

« Recommended minimum cabinet depth:

- 300 mm (11.81in.) for 2198-E1004, 2198-E1007, 2198-E1015,
2198-E1020, 2198-E2030, 2198-E2055, and 2198-E2075 servo drives

- 300 mm (11.81in.) for 2198-E4004, 2198-E4007, 2198-E4015,
2198-E4020, 2198-E4030, 2198-E4055, and 2198-E4075 servo drives

- 350 mm (13.78 in.) for 2198-E2150 and 2198-E4150 servo drives
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To maintain adequate ventilation:

« Install cooling fans above servo drives inside the cabinet to remove
excess heat.

« Keep servo drives away from heat sources.

« Make sure that the ambient temperature at 5.0 cm (1.96 in.) beneath the
drives does not exceed the operating temperature range.

ATTENTION: To avoid damage to drives due to overheating, cooling
fans must be installed when 2198-E1004-ERS drives are mounted in the
cabinet. Make sure that there is a minimum of 0.5 m/s (1.6 ft/s) air flow
at 10 mm (0.4 in.) above the top-center of the drive.

Figure 10 - Minimum Clearance Requirements

Dimensions are in mm (in.)

oo | OO [+ CoolingFans ] O f
20 100
(20)
(40)
' Measure
0y . s Airflow Here ~
04 T[]
B8
Air Flow Air Flow
g 20 20 - D . D 20
<—(08) — <—(08)—> o | [-— — o | t— — o | |— (08) —

Dimension D is determined
in Table 11. 80(3.2)

Airflow Airflow

\ Cabinet

|

Table 11 - Dimension D

Kinetix 5100 Drive
Cat. No.

2198-E1004-ERS
2198-E1007-ERS
2198-E1015-ERS

2198-E1020-ERS
2198-E2030-ERS
2198-E2055-ERS
2198-E2075-ERS
2198-E2150-ERS

Temperature, Ambient Versus Dimension D

50 122
2198-E4004-ERS 45 n2
2198-E4007-ERS o 40 102 o
2198-E4015-ERS ~ o
2198-E4020-ERS 35 97
2198-E4030-ERS 30 8
2198-E4055-ERS /
2198-E4075-ERS 250 } " . 2077
2198-E4150-ER

98-EAT0-ERS 00 (02 (04 (06 (08
D mm (in.)

IMPORTANT  Mount the drive in an upright position as shown. Do not mount the

drive on its side.

See Kinetix Servo Drives Specifications Technical Data, publication
KNX-TDoo3 for Kinetix 5100 drive dimensions.
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Chapter 2 Plan and Install the Kinetix 5100 Drive System

Electrical Noise Reduction

This section outlines best practices that minimize the possibility of noise-
related failures as they apply specifically to Kinetix 5100 system installations.
For more information on the concept of high-frequency (HF) bonding, the
ground plane principle, and electrical noise reduction, see the System Design
for Control of Electrical Noise Reference Manual, publication GMC-RMooi1.

HF Bond the Drives

Bonding is the practice where you connect the metal chassis, assemblies,
frames, shields, and enclosures to reduce the effects of electromagnetic
interference (EMI).

Unless specified, most paints are not conductive and act as insulators. To
achieve a good bond between drive and the subpanel, surfaces must be paint-
free or plated. Bonding the metal surfaces creates a low-impedance return
path for high-frequency energy.

IMPORTANT  To improve the bond between the drive and subpanel, construct your
subpanel out of zinc-plated (paint-free) steel.

Improper bonding of the metal surfaces blocks the direct return path and
allows high-frequency energy to travel elsewhere in the cabinet. Excessive
high-frequency energy can affect the operation of other microprocessor
controlled equipment.

These illustrations show recommended practices for bonding the painted
panels, enclosures, and brackets.
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Figure 11 - Recommended Bonding Practices for Painted Panels

Stud-mounting the Subpanel
to the Enclosure Back Wall

Back Wall of
Enclosure

Subpanel

Welded Stud

Use a wire brush to remove paint from
threads to maximize ground connection.

Use plated panels or scrape paint on
front of panel.

Stud-mounting a Ground Bus

or Chassis to the Subpanel
Subpanel

Mounting Bracket or
Ground Bus
Welded Stud

Flat Washer

Scrape Paint
Flat Washer

If the mounting bracket is coated with
a non-conductive material (anodized or
painted), scrape the material around

Star Washer the mounting hole.

Bolt-mounting a Ground Bus or Chassis to the Back-panel

Ground Bus or
Mounting Bracket

Flat Washer
Nut

Subpanel

Bolt
Tapped Hole

\ Star Washer

Scrape paint on both sides of
panel and use star washers.
Star Washer

Flat Washer

If the mounting bracket is coated with
\ a non-conductive material (anodized or
Star Washer painted), scrape the material around
the mounting hole.
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HF Bond Multiple Subpanels

Bonding multiple subpanels creates a common low-impedance exit path for
the high frequency energy inside the cabinet. Subpanels that are not bonded
together do not necessarily share a common low-impedance path. This
difference in impedance can affect networks and other devices that span
multiple panels.

« Bond the top and bottom of each subpanel to the cabinet by using
25.4 mm (1.0 in.) by 6.35 mm (0.25 in.) wire braid. As a rule, the wider and
shorter the braid is, the better the bond.

« Scrape the paint from around each fastener to maximize metal-to-metal
contact.

Figure 12 - Multiple Subpanels and Cabinet Recommendations

BRXXXR0E
™ Wire Braid. 7

25.4 mm (1.0 in.) by

6.35 mm (0.25in.)
Ground bus that is bonded

to the subpanel.
) Wire Braid.

Remove paint 254 mm (10in.) by

from cabinet. 6.35 mm (0.25in.)
VU
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Establish Noise Zones

Observe these guidelines when routing cables used in the Kinetix 5100 system:
« The clean zone (C) is right of the drive system and includes the digital
inputs wiring and Ethernet cable (gray wireway).

« Thedirty zone (D) is left and below the drive system (black wireways) and
includes the circuit breakers, 24V DC power supply, safety, and motor
cables.

« Thevery dirty zone (VD) is limited to where the AC (EMC) line filter VAC
output jumpers over to the DC-bus power supply. Shielded cable is
required only if the very dirty cables enter a wireway.

Figure 13 - Noise Zones

Clean Wireway

Dirty Wireway

[ |
[ |
[ |

24V DC s
Power Supply (1) .
Hardwired Safety Cable 1
DEHJEADEI I
D Kinetix 5100 S 1
Servo Drive Ethernet [ |
(shielded) I
Cable N

o[ ©
Girait > b - - .
Protectiop, o B © 1
Very Dirty Filter/AC Input  [I® £
: o 9o |
Connections Segregated —

(not in wireway) AC Line Filter |

(required for CE and UK) 1C

! 1

I( )
[ |
[ |
[ |
[ |
[ |
[ |
[ |
Motor Feedback Cable g

C

Motor Power Cable

Route motor cables Route encoder/analog/registration
in shielded cable. shielded cables.

(1) When space to the right of the module does not permit 150 mm (6.0 in.) segregation, use a grounded steel shield instead. For
examples, refer to the System Design for Control of Electrical Noise Reference Manual, publication GMC-RMQO1.
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Cable Categories for Kinetix 5100 Drive Systems

Table 12 indicates the zoning requirements of cables that connect to the
Kinetix 5100 drive components.

Table 12 - Kinetix 5100 Drive Systems

Zone Method
Wire/Cable Connector Function . . Ferrite Shielded
Very Dirty |Dirty Clean Sleeve Cable
L1, L2, L3 (shielded cable) Mains inout power - X - - X
L1, L2, L3 (unshielded cable) PP X - - - -
L1C, L2C (unshielded cable) Control input power - X - - -
U, V, W (motor power) U, V, W (motor power) - X - - X
Motor feedback (MFD) Motor feedback (MFD) - X - - X
DC+, ISH, ESH Shunt resistor - X - - -
924V DC 24V DC for Safe Torque Off (STO) feature and control | X _ _ _
power on 2198-E4xxx-ERS (400V) drives
Registration and analog inputs/outputs (1/0) - - X - X
Digital and analog 1/0 Dedicated digital inputs ) X } } )
(other than registration inputs and other I/0 signals)
Ethernet Ethernet RJ45 (Port 1and Port 2) - - X - X
Noise Reduction Guidelines for Drive Accessories
See this section when mounting an AC line filter or shunt resistor module for
guidelines that are designed to reduce system failures caused by excessive
electrical noise.
AC Line Filters
Observe these guidelines when mounting your AC line filter:
« Ifyouare using a Bulletin 2198 line filter, mount the filter on the same
panel as the Kinetix 5100 drive, and as close to the drive as possible.
« Good HF bonding to the panel is critical. For painted panels, see the
examples on page 41.
« Segregate input and output wiring as far as possible.
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External Passive Shunt Modules

Observe these guidelines when mounting your Bulletin 2198 and 2097 external
passive shunt outside of the drive system enclosure:
«  Mount the shunt module so that wiring routes in the very dirty zone
inside the drive system enclosure.
« Keep unshielded wiring as short as possible, not to exceed 3 m (9.8 ft).
Keep shunt wiring as flat to the cabinet as possible.
Figure 14 - External Passive Shunt Module Mounted On Top of the Drive System Enclosure

610 mm (24 in.)
clearance (min) above the
shunt module.

150 mm (6.0 in.) = 5 '
clearance (min) on all four Metal Conduit
sides of the shunt module. . - o 17 (where required by local code)
Dirty wireway L Enclosure _+ Shunt Power Wiring Methods:

Twisted-pair in conduit (Tst choice). Clean wireway

Twisted-pair, two twists per foot (min)(2nd choice).

24V DC
Power Supply

Hardwired Safety Cable

-

Kinetix 51.00 ooo -
Servo Drive P Digital Inputs and
Ethernet (shielded)
Cables
Circuit ° VD
Protectio%
Very Dirty Filter/AC Input
Connections Segregated = - \D
(not in wireway) AC Line Filter
(required for CE and UK) C
No sensitive

equipment within
150 mm (6.0 in.).

Motor Feedback Cable

Motor Power Cable

Route motor cables Route registration and communication
in shielded cable. signals in shielded cables.
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Observe these guidelines when mounting your Bulletin 2198 and 2097 external
passive shunt inside the drive system enclosure:

« Mount the shunt resistors anywhere in the dirty zone, but as close to the
Kinetix 5100 power supply as possible.

+ Route the shunt power wires with other very dirty wires.

« Keep unshielded wiring as short as possible, not to exceed 457 mm
(18 in.). Keep shunt wiring as flat to the cabinet as possible.

« Separate shunt power cables from other sensitive low-voltage signal
cables.

Figure 15 - External Shunt Resistor Mounted Inside the Drive System Enclosure

Dirty Wireway L Enclosure 4 150 mm (6.0in.) Clean Wireway
clearance (min) above the
shunt resistor.

1 shunt Power Wiring Methods:
Twisted-pair in conduit (1st choice).
Twisted-pair, two twists per foot (min)(2nd chaice).

76 mm (3.0in.)
clearance (min) below, left,
and right of the shunt resistor.

24V DC C
Power Supply
Hardwired Safety Cable
Kinetix 5100 S
Servo Drive @Cf%% Digital Inputs and
oo S0 _ Ethernet (shielded)
o g | Cables
Gircuit® > D I_
Protection
© Very Dirty Filter/AC Input
Connections Segregated =———£—
(not in wireway) AC Line Filter D
(required for CE and UK) C
No sensitive
equipment within
150 mm (6.0 in.)

Motor Feedback Cable

Motor Power Cable

Route motor cables Route registration and communication
in shielded cable. signals in shielded cables.
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Mount Your Kinetix 5100 This procedure assumes that you have prepared your panel and understand

Drive how to bond your system. For installation instructions regarding other
equipment and accessories, see the instructions that came with those
products.

parts and assemblies. You are required to follow static control precautions
when you install, test, service, or repair this assembly. If you do not follow
ESD control procedures, components can be damaged. If you are not
familiar with static control procedures, see Allen-Bradley publication
8000-4.5.2, Guarding Against Electrostatic Damage or any other applicable
ESD Protection Handbook.

2 ATTENTION: This drive contains electrostatic discharge (ESD) sensitive

Drill-hole Patterns

The following views provide mounting-hole dimensions for the Kinetix 5100
servo drives.

Figure 16 - Mounting-hole Dimensions

[«—55 —»| |=—55 f=—10
;L (0.22) | (0.22) — (0.28)
2198-E1004-ERS 2198-E1020-ERS
Kinetix 5100 Drive 2198-E2030-ERS, 2198-E4004-ERS,
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Kinetix 5100 Drives 170
162 13 (6.67)
(6.40) (6.79)
2198-E1007-ERS 30 60
and 2198-E1015-ERS (0.12) (020)
e Kinetix 5100 Drives :
2.0j N L—5.5 ] _i_ N\ Y !
(0.08) 022) I 4
— -
' - 7.0 —»| [«—— 810 la—7.0
(008) (032) (0]2) (3]9) (012)
8.0 8.0
8.0 —~| [~ (0.31) 8.0 1] |l (031
(0.31) @ & (031 |® Dimensions are in mm (in.)
g}ggg:gggggg 7198-E2055-ERS
" i S00 n . 2198-E4055-ERS
netix 5100 Drive 943 Kinetix 5100 Drive
(9.62) 257
(10.2)
8.0 8.0
(0.31) (031) 8.0 8.0
I (031) (0;31)
o
g
o 945 ‘ N b K
8.0 — (3.72) > =80 8.0 - le— 104 la—8.0
(0.31) (0.31) (0.31) (4.09) (0.31)
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Figure 17 - Mounting-hole Dimensions (continued)

8.0

1.0

8.0 —» ! ! = (0.31) 1.0 - ! ! == (0.43)
(03 (@ (043) |®
2198-£2075-ERS 2198-E2150-ERS
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Kinetix 5100 Drive Kinetix 5100 Drive
297
11.69
(1.69) 366
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70 70
(0.28) (0.28)
100 10.0
A\ I (0.39) (0.39)
) T
80 —» |— 125 — =30 all I
(031 (492) (03 i i
164
Dimensions are in mm (in.) 1.0 — 1 =10
(0.43) (6.46) (0.43)

Mount the Drive

Follow these steps to mount your Kinetix 5100 drive.

1.

Rockwell Automat

Lay out the position for the Kinetix 5100 drive and accessories in the
enclosure.

See Establish Noise Zones on page 43 for panel layout recommendations.

IMPORTANT  To improve the bond between the Kinetix 5100 drive and subpanel,
construct your subpanel out of zinc-plated (paint-free) steel.

Drill holes in the panel for mounting your servo drive.

Refer to Drill-hole Patterns on page 47. For drive dimensions, see the
Kinetix Servo Drives Specifications Technical Data, publication
KNX-TDoo3.

Loosely attach the servo drive to the panel.

The recommended mounting hardware is M4 (#8-32) steel machine
screws. Observe bonding techniques as described in HF Bond the Drives

on page 40.
Tighten all mounting fasteners.
Apply 2.0 Nem (17.7 Ib«in) maximum torque to each fastener.

ion Publication 2198-UM004D-EN-P - December 2022


http://literature.rockwellautomation.com/idc/groups/literature/documents/td/knx-td003_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/td/gmc-td003_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/td/gmc-td003_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/td/gmc-td003_-en-p.pdf

Chapter 3

Connector Data and Feature Descriptions

This chapter illustrates connectors and indicators for the Kinetix® 5100 servo
drives. Also included in this chapter are control/feedback signal specifications

and overviews of the functional safety feature and the Kinetix 5100 drive
modes of operation.

Topic Page
Kinetix 5100 Connector Data 50
Control Signal Specifications 57
Feedback Specifications 72
Safe Torque Off Feature 71
Operation Modes 71

Rockwell Automation Publication 2198-UM004D-EN-P - December 2022 49



Chapter 3 Connector Data and Feature Descriptions

Kinetix 5100 Connector Data use these illustrations to identify the connectors and indicators for

Kinetix 5100 servo drives.

Figure 18 - Features and Indicators
(catalog numbers 2198-E1004-ERS, 2198-E1007-ERS, and 2198-E1015-ERS)

14—
B—;
Kinetix 5100 Drive, Front View Kinetix 5100 Drive, Top View Kinetix 5100 Drive, Bottom View
(2198-E1004-ERS drive is shown) (2198-E1004-ERS drive is shown) (2198-E1004-ERS drive is shown)

Table 13 - Features and Indicators Description

Item Description Item Description

1 Status display 9 Motor cable ground plate

2 Navigation push buttons 10 Safe torque-off (STO) connector

3 Module, Network, and Charge status indicators 1 Mains input power connector

[ comer A o
5 Ethernet (PORT2) RJ45 connector 13 Motor feedback (MFB) connector

6 Ethernet (PORT1) RJ45 connector 14 Motor power output terminals

7 /0 signal connector 15 Shunt resistor terminals

8 Auxiliary feedback (AUX) connector
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84

@j 00

Kinetix 5100

|
8888

0000

(CHARGE

Kinetix 5100 Drive, Front View
(2198-E1020-ERS drive is shown)

For feature descriptions see table on page 52.

Figure 19 - Features and Indicators (catalog numbers 2198-E1020-ERS, 2198-E2030-ERS,
2198-E4004-ERS, 2198-E4007-ERS, 2198-E4015-ERS)

IL
I

Kinetix 5100 Drive, Top View
(2198-E1020-ERS drive is shown)

17—

&
S

=
D

=]

—

I

Kinetix 5100 Drive, Bottom View

(2198

E1020-ERS drive is shown)

Figure 20 - Features and Indicators (catalog numbers 2198-E4020-ERS, 2198-E4030-ERS)

For feature descriptions see t
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pC+ &)
5 el Tl
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e Kinetix 5100 Drive, Top View
‘ (2198-E4020-ERS drive is shown)
E:J @
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0 Kinetix 5100 Drive, Front View
U (2198-E4020-ERS drive is shown)
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Figure 21 - Features and Indicators (catalog numbers 2198-E2055-ERS, 2198-E2075-ERS,
2198-E2150-ERS, 2198-E4055-ERS, 2198-E4075-ERS, and 2198-E4150-ERS)

3 L HARGE ®
[ —
uic &)
12 | o
L &
11 ﬁ o o
EiRmi=
3] &)
16— - B
|oc| €]
DC- @
15 — ®
Jest| )
u
14 — v — =
i Kinetix 5100 Drive, Top View Kinetix 5100 Drive, Bottom View
— (2198-E2055-ERS drive is shown) (2198-E2055-ERS drive is shown)
% ]
9 J—
Kinetix 5100 Drive, Front View
40\ (2198-E2055-ERS drive is shown)
0
Table 14 - Features and Indicators Description
Item Description Item Description
1 Status display 10 Safe torque-off (STO) connector
2 Navigation push buttons 1 Mains input power terminals
3 Module, Network, and Charge status indicators 12 Control power input terminals "
4 Mini USB connector 13 Motor feedback (MFB) connector
5 Ethernet (PORT2) RJ45 connector 14 Motor power output terminals
6 Ethernet (PORT1) RJ45 connector 15 Shunt resistor terminals
7 /0 signal connector 16 Reserved (P1, P2, and negative DC-bus are not used)
8 Auxiliary feedback (AUX) connector 17 Cooling fans
9 Motor cable ground plate 18 Protective cover

(1) Control power terminals are labeled L1C/L2C for 2198-1xxx-ERS and 2198-2xxx-ERS (200V-class) drives and 24V+/24V- for 2198-4xxx-ERS (400V-class) drives.

Safe Torque-off Connector Pinout

The hardwired safe torque-off (STO) connector pinouts apply to all
Kinetix 5100 servo drives. For feature descriptions and wiring information,

refer to Chapter 13 beginning on page 415.
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Power Connector Pinouts

Catalog numbers 2198-E1004-ERS, 2198-E1007-ERS, and 2198-E1015-ERS have
connector plugs on the top and bottom of the drive for power connections.

Table 15 - AC Input Power Connector Pinouts

Signal Description

L AC power in - L1 phase
L2 AC power in - L2 phase
L3 AC power in - L3 phase

Table 16 - Control AC Input Power Connector Pinout

Signal Description

Lic Control AC power in - L1C phase =
L2C Control AC power in - L2C phase =
il R i) =
) eserved (not used) <
DC- Negative DC bus =

(1) Pland P2 jumper is applied (default) at the factory. Do not remove jumper.

Table 17 - Shunt Resistor Connector Pinout

Signal Description
DC+ Positive DC bus
Internal shunt connection ! %
ISH (applies to only 2198-E1004-ERS, 2198-E1007-ERS, >
and 2198-E1015-ERS drives) -
ESH External shunt connection (applies to all drives) =

(1) For internal shunt, keep jumper applied between DC+ and ISH (default). Remove jumper and
connect external shunt between DC+ and ESH.

Table 18 - Motor-Power Connector Pinout

Signal Description E
u Motor power out - U phase =
v Motor power out - V phase 1%
W Motor power out - W phase E
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Lic] 1/0 Terminal Block for Lic Dave Jave
|L2C] 2198-E1020-ERS, and 2198-E2030-ERS i 2av sy
; Servo Drives H 1/0 Terminal Block for t; /0 Terminal Block for |-

13 2 298-E4004-ERS, | 2198-E4020-ERS,
2 L3 298-E4007-ERS, |5 2198-E4030-ERS, | L2
P2 % P1 2198-E4O15-ERS | py % 2198-E405-ERS, | |
DC- P2 Servo Drives’® | pc- 2198-E4075-ERS, and |~ |
DC+] bC e 2198-E4I50-ERS | P1
o % DC+ ISH % Servo Drives'® | p,
ESH] ESH| DC-
v U
v ; |H) v DC+
w j 1/0 Terminal Block for 2198-E2055- w J

— ERS, 2198-E2075-ERS, and 2198- u — ESH

E2150-ERS, Servo Drives

Catalog numbers 2198-E1020-ERS, 2198-E2030-ERS, 2198-E2055-ERS,
2198-E2075-ERS, 2198-E2150-ERS, and 2198-E4xxx-ERS have power
connections on the I/O terminal block on the front of the drive.

Figure 22 - Power Pinouts on I/0 Terminal Block

(a) P1and P2 jumper is applied U
(default) at the factory. Do not

Table 19 - Control Input Power Connector Pinout - (400V-Class Drives)

Signal Description
24V+ Control 24V+DC
24V- Control 24V- DC common

For connector pinout descriptions, see Table 13 and Table 14 beginning on
page 50.

The 2198-E2055-ERS, 2198-E2075-ERS, and 2198-E2150-ERS, 2198-E4020-ERS,
2198-E4030-ERS, 2198-E4055-ERS, 2198-E4075-ERS, and 2198-E4150-ERS
drives do not include an internal shunt resistor. However, an external shunt
resistor can be connected to the DC+ and ESH terminals.

Table 20 - Shunt Resistor Connector Pinout

Signal Description

DC+ Positive DC bus
Internal shunt connection !

ISH (applies to only 2198-E1020-ERS, 2198-E2030-ERS, 2198-E4004-ERS, 2198-E4007-ERS,
and 2198-E4015-ERS drives)

ESH External shunt connection (applies to all drives)

(1) For internal shunt, keep jumper applied between DC+ and ISH (default). Remove jumper and connect external shunt between
DC+ and ESH.
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Table 21 - 1/0 Connector Pinout

1/0 Pin |Signal Description 1/0 Pin |Signal Description
1 OUTPUT4+ | Digital output 4+ 26 OUTPUT4- | Digital output 4-
2 OUTPUT3-  |Digital output 3- 21 OUTPUTS- | Digital output 5-
3 OUTPUT3+ | Digital output 3+ 28 OUTPUTS+  |Digital output 5+
b4 OUTPUT2-  |Digital output 2- 29 INPUTS Digital input 9 (high speed)
5 OUTPUT2+  |Digital output 2+ 30 INPUT8 Digital input 8
6 OUTPUTI-  |Digital output 1- 3l INPUT7 Digital input 7
7 OUTPUTI+  |Digital outputl+ 32 INPUTG Digital input 6
8 INPUT4 Digital input 4 33 INPUTS Digital input
9 INPUTI Digital input 1 34 INPUT3 Digital input 3
10 INPUT2 Digital input 2 35 BPWR External power input of BX+/BX- for single-end operation
1 DCOM Common for digital inputs, connected to +24 or 0V DC 36 BX+ Pulse input B+/DIR+/CCW+
12 AGND Analog input signal ground 37 BX- Pulse input B-/DIR-/CCW-
13 AGND Analog input signal ground 38 INPUT10 Digital input 10 (high speed)
14 - Reserved " 39 APWR External power input of AX+/AX- for single-end operation
15 AOUT2 Analog monitor output 2 40 OUTPUT6- | Digital output 6-
16 AOUT1 Analog monitor output 1 4 AX- Pulse input A-/Step-/CW-
17 - Reserved " 42 COMMAND2 | Analog position or speed command input
18 COMMANDT | Analog torque input 43 AX+ Pulse input A+/Step+/CW+
19 AGND Analog input signal ground Lty AGND Analog input signal ground
20 - Reserved ! 45 - Reserved !
2 AMOUT+ Buffered encoder output Ch A+ 46 OUTPUT6+ | Digital output 6+
22 AMOUT- Buffered encoder output Ch A- 47 - Reserved !
23 BMOUT- Buffered encoder output Ch B- 48 0CZMouT Buffered Encoder Output Ch Z open collector
2% IMOUT-  |Buffered encoder output Ch Z- 49 - Reserved !
25 BMOUT+ Buffered encoder output Ch B+ 50 ZMOUT+ Buffered encoder output Ch Z+
e e Drain wire

(1) The reserved pins are not present on the 2138-TBI0 terminal expansion block.

Figure 23 - Pin Orientation for 50-pin SCSI 1/0 Connector

26

50

9

)

OO00000000000000000000000
O000000000000000000000000

25

[I{

@
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Table 22 - Motor Feedback (MFB) Connector Pinout

MFB Pin |Signal Description MFBPin |Signal Description
SIN+ Sine differential input+
1 AM+ AM+ differential input+ S - Reserved
9 SIN- Sine differential input- 10 DATA- Data differential input -
AM- AM- differential input- IM- Index pulse-
COS+ Cosine differential input+ .
$ BM+ BM+ differential inpuf+ L T8 Motor thermal switch (normally closed) !
C0S- Cosine differential input- — .
4 BM- BM- differential input- 12 S1 Single-ended 5V Hall effect commutation
DATA+ Data differential input + _— .
5 M+ Index pulse+ 13 82 Single-ended 5V Hall effect commutation
6 ECOM Common 14 EPWR_5V@ |Encoder power (+5V)
7 EPWR_QV 2 |Encoder power (+3V) 5 _ Reserved
8 S3 Single-ended 5V Hall effect commutation

M

Not applicable unless motor has integrated thermal protection.

(2) Determine which power supply your encoder requires and connect to only the specified supply. Do not make connections to both.

A\

ATTENTION: The motor feedback will determine which encoder power
source is used. Be sure you use the correct power source for your encoder
to avoid equipment damage.

IMPORTANT  For the maximum length of the drive to motor power and feedback
cable, see Maximum Cable Length on page 95. System performance

was tested at these specifications and also applies when meeting CE
and UK requirements.

Figure 24 - Pin Orientation for 15-pin Motor Feedback (MFB) Connector

Auxiliary Feedback Connector Pinout

Pin Signal Description Pin Signal Description
1 AM+ Channel A Differential Input + 6 M- Channel Index Differential Input -
2 AM- Channel A Differential Input - 7 ECOM Encoder Common
3 BM+ Channel B Differential Input + 8 EPWRSV Encoder 5V Power Output
4 BM- Channel B Differential Input - 9 Reserved Reserved
5 IM+ Channel Index Differential Input + 10 Reserved Reserved
Figure 25 - Pin Orientation for Auxiliary Feedback (AUX) Connector
. Front of
View from rear gf Connector Kit
connector Kit.
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Ethernet Communication Connector Pinout

Port1Pin  |Signal Description Port1Pin  |Signal Description
1 +TX Transmit Port (+) Data Terminal 5 - -
2 -TX Transmit Port (-) Data Terminal 6 - RX Receive Port (-) Data Terminal
3 +RX Receive Port (+) Data Terminal 7 - -
4 - - 8 - -
Figure 26 - Pin Orientation for 8-pin Ethernet Communication Port
r— 1
D I 8
Control SIQHal This section provides a description of the Kinetix 5100 drive digital I/O, analog
Specifications outputs, Ethernet communication, motor brake circuitry, and control power

current specifications.

Digital Inputs

The Kinetix 5100 drive supports ten customer-defined digital input (DI) points
to provide maximum flexibility. All inputs are configurable with KNX5100C
software.

Registration inputs can only be assigned to high-speed inputs as shown in
Table 23.

Table 23 - Digital Input Assignments

Digital Input Function Function

INPUT1 Digital input 1

INPUT2 Digital input 2

INPUT3 Digital input 3

INPUT4 Digital input &

INPUTS Digital inEut 3 User configurable, excluding registration

INPUTB Digital input 6

INPUT7 Digital input 7

INPUT8 Digital input 8

INPUTY Digital input 9 (high speed) ) . . I
User configurable, including registration

INPUT10 Digital input 10 (high speed) k 919

The default input configuration is disabled for all modes. Assignments can be
changed via KNX5100C software > Digital I0/Jog Control in the Function List.

The digital input functions are defined in Description of Digital Input
Functions on page 433. If the defined digital input function needs to change to
meet your application requirements, you can change the functions by using a
PR Write to Parameters program type for the function of INPUT1...INPUT10 by
using the corresponding parameters listed in Table 24.
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Table 24 - Digital Input Signal Parameters

sgnal |Pin o S L e
INPUTT |9 D195 (P2.010) INPUTG 32 1D200 (P2.015)
INPUT2 |10 D196 (P2.011) INPUT7 3l 1D201(P2.016)
INPUT3 |34 D197 (P2.012) INPUTS 30 D202 (P2.017)
INPUTG |8 D198 (P2.013) INPUTY 29 10220 (P2.036)
INPUTS |33 D199 (P2.014) INPUT10 38 1D221(P2.037)

Wiring and Signal Specifications

The digital inputs are optically isolated and sink up to 24V DC. Electrical
details are shown in Table 25. You can configure the inputs for PNP sourcing or
NPN sinking.

Figure 27 - Digital Input Circuitry

Servo Drive
DCOM
47KkQ, N
1 approx. 1 NPN Transistor (Source mode)
2400 — %}i ﬁ :
_— INPUTX
-
Servo Drive
INPUTX
—o0 o—O—mMmM—————————
—_—
[ ' PNP Transistor (Sink mode)
MVDC %}%« [i :
ATKD,  teeeemoeaod
DCOM  approx.
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Table 25 - Digital Input Specifications

Attribute

Value

Digital input response (delay)

« Standard inputs: 1.25 ms, max
« High speed inputs: 3 ps

Digital inputs scan time

« Standard inputs: 500 ps, max
« High speed inputs: 1ps

Type

Current sourcing and current sinking (IEC61131-2 Type 1)

Dedicated functions

« Standard inputs: INPUT1...INPUT8 and DCOM.
- High speed inputs (registration inputs): INPUTY, INPUT10, and
DCOM.

« When configured as Disabled, inputs can be used by
programs as a programming condition.
Only one function at a time is possible.

Input current (with 26.4V applied) 6 mA, max
ON state voltage 15...26.4V
OFF state voltage -10..5.0v
Pulse reject filtering (all digital inputs) 0.5 s
Propagation delay (registration functions) Jps
Registration accuracy Sus
Registration repeatability Tus

Digital Input Wiring

See Digital Inputs on page 57 for the default digital input assignments for

Kinetix 5100 drives.

In this example, Servo On is assigned to digital input 1 as a sinking type input.

Figure 28 - Digital Input Example

+24V DC

2198-Exxxx-ERS
Kinetix 5100 Servo Drive

1/0 Connector with
2198-TBIO Expansion Block

w

ervo On (INPUTT)

24V 0C ), com

Supply

DCOM
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Digital Outputs

The Kinetix 5100 drives support six customer-defined digital output (DO)
points to provide maximum flexibility. OUTPUT1..OUTPUTS6 are available on
the 2198-TBIO connector. Outputs are optically isolated open-collector/emitter
and are fully isolated from the drive circuits. Each output,
OUTPUT1..OUTPUTS, is disabled for all modes by default.

The digital output functions are defined in Description of Digital Output
Functions on page 437.

If the defined digital output function needs to change to meet your application
requirements, you can use a PR Write to Parameters program type to change
the function of OUTPUT1..OUTPUTSé by using the corresponding parameters
listed in Table 26.

Table 26 - Digital Output Signal Parameters

Signal Pin Egp;:gﬂ:::m“ Signal Pin Egp;:gg:::"’"
OUTPUTI+ |7 10203 OUTPUT4+ 1 D208
OUTPUTI- |6 (P2.018) OUTPUT4- |26 (P2.021)
OUTPUT2+ |5 1D204 OUTPUTS+ |28 1D207
OUTPUT2- |4 (P2.019) OUTPUTS- 27 (P2.022)
OUTPUT3+ |3 1D205 OUTPUTG+ 46 1D225
OUTPUT3- |2 (P2.020) OUTPUTG- 40 (P2.041)
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Wiring and Signal Specifications

The digital outputs are optically isolated and sink up to 24V DC. Electrical
details are shown in Table 27.

Figure 29 - Digital Output Circuitry

Servo Drive
In this example, the drive applies the external R
24V DC power supply to a resistive load. —= 24V DC
OUTPUTx+
OUTPUTx-
Servo Drive
In this example, the drive applies the external 4
24V DC power supply to an inductive load. g
24V DC
OUTPUTx+
OUTPUTx-
Table 27 - Digital Output Signal Specifications
Parameter Description Min Max
ON state current Current flow when the output transistor is ON - 40 mA
OFF state current Current flow when the output transistor is OFF |- 0.1mA
ON state voltage Voltage across the output transistor when ON - 1.5V @ 40 mA
OFF state voltage Voltage across the output transistor when OFF |- 30V
Scan time Interval of the digital outputs status updatingin | _ 950 us
drive firmware H
Signal propagation delay from the firmware- _
Pass through delay accessible registers to the digital output 10 ms
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Digital Output Wiring

In this example, digital output 1 (pin 7+, pin 6-) is connected to an output relay
that changes a contact state used in a PLC or other circuit as shown.

Figure 30 - Digital Output Example

2198-Exxxx-ERS

Kinetix 5100 Servo Drive
rT - — — 1
Ml ! Rela I
1/0 Connector with | my | ToPLCor
2198-TBIO Expansion Block | | Other Circuit
7 page 45
OUTPUTI+ ———e— L‘
6 L - — — — 4

QuTPUTH- _ 1 Customer Supplied
+24V DC

(1) Customer-supplied diode or MOV suppression device.

The I/O connector provides up to six digital outputs. Digital outputs are open-
collector type and are configurable with KNX5100C software.

An example brake circuit contains the following components:

. Digital output 40 mA (max) continuous current.

@ Choose a relay rated for 40 mA continuous current or less.

« Relay 700-HK36Z24 with DIN mount 700-HN121 or equivalent
« Choose from these suppression devices:

- 1N4004 diodes or equivalent

- Bulletin 199-MSMV1 MOV or equivalent

See Digital Outputs on page 60 for the default digital output assignments for
Kinetix 5100 drives.
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Analog Inputs

There are two analog inputs, COMMAND1 and COMMAND?2, available on the

I/O connector. When the drive mode is configured for Speed or Torque, the

analog inputs are used for Torque and Speed commands.

Table 28 - Analog Input Specifications

Parameter Description
Analog inputs voltage -10 V... +10 Vs
Analog inputs resolution 11 bits, min

Analog inputs scan time

0.0625 ms, max

Analog inputs impedance

12 kQ typical, approx.

Figure 31- Analog COMMAND Input Configuration

Controller

10V

10 k0

Servo Drive

1/0 Connector with
2198-TBIO Expansion Block

|

COMMAND1-Torque

Pulse Inputs

There are pulse inputs available on the 2198-TBIO connector. They support

% COMMAND2-Speed
Analog GND __l_
' =
I AGND

either single-ended or differential pulse signals. When using the single-ended
signals, they can be wired as current sinking (PNP) or sourcing (NPN) inputs.

Figure 32 - Pulse Input - Single-ended Configuration (current sourcing)

Controller

1.5K0

il Pulse A-

1]

1/0 Connector with
2198-TBIO Expansion Block

Servo Drive

Pulse input frequency (max):

200 kHz

-—_————— —

200 kHz

-—_———— — —
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Figure 33 - Pulse Input - Single-ended Configuration (current sinking)

Controller ik Servo Drive

1

7\ _35,—
[

5k0  Pulse input frequency (max):
200 kHz

37
Pulse B-

39

{

200 kHz

I 15kn  Pulseinput frequency (max):
510 ~——————

¢

ulse A-

il
1/0 Connector with

"j7 2198-TBIO Expansion Block

In Differential mode, the pulse input (line driver) only accepts 2.8...3.6V DC
(5sV DC nominal). Do not apply 24V power.

Figure 34 - Pulse Input (line driver) Configuration

Controller Servo Drive

Pulse input frequency (max):
4 MHz

1/0 Connector with
2198-TBIO Expansion Block

h SGN 36 ——u-— M T T T T T I
I
I
I
(I
I E‘.K |
I SIGN |
— ulse B- |
e/ T L_o_____
Il
: : Pulse input frequency (max):
I 4 MHz
Il PUSE 43 L 510 | —————— 7
|
X ~F
(I
I \‘KI
[ /PULSE |
] I
I
I
[
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Analog Outputs

There are two analog outputs, AOUT1 and AOUT2, available on the I/O
connector. Assignments are changed via KNX5100C software > Function List >
Analog 10 > Output Monitor.

Table 29 - Analog Output Specifications

Parameter Description

Analog outputs voltage -8V... +8V DC or -10V...+10VDC, user configurable
Analog outputs resolution 10 bits, min

Analog outputs current 1mA, max

Analog outputs scan time 0.25 ms, max

Figure 35 - Analog Output Circuitry

Servo Drive Controller

Output:

24 k0 1mA, max

1/0 Connector with
2198-TBIO Expansion Block
5 - 8 ki

o AOUTI "
AOUT2 | 8y
13 Full-scale
J__ Analog GND -

AGND

| S

Buffered Encoder Outputs

Encoder output signals can be connected to the receiving device with line
receiver (differential) or opto-coupler isolated inputs. The encoder output
signals are flexible. The signals are scaled and programmed by using
KNX5100C software > Function List > Pulse Output.
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Figure 36 - Encoder Output Position (line driver)

Servo Drive

1/0 Connector with
2198-TBIO Expansion Block

Output Current (max), 20 mA

Receiving Device

AMOUT 2 { E
+ t
|
P— ]
Lo 1200
|
|
1/0 Connector with ;o
2198-TBIO Expansion Block : :
25 )
BMOUT+ f
|
D i
Lo 1200
o
|
1/0 Connector with [
2198-TBIO Expansion Block : :
50 |
ZMOUT+ '
|
D e ]
P 1200
\/l/
Figure 37 - Encoder Output Position (opto-isolator)
Servo Drive Receiving Device
1/0 Connector with | Output Current (max), 20 mA
2198-TBIO Expansion Block -
7 ( 1| 2000
AMOUT+ t LT N
|
[ red]
|
L High Speed
;o Photo Coupler
1/0 Connector with ol
2198-TBIO E ion Block .
xpansion Bloc 5 | 2000
BMOUT+ — 1 N
|
I AN
L High Speed
P Photo Coupler
170 Connector with Pl
2198-TBIO Expansion Block Pl
50 | : 200 0
ZMOUT+ i | N
|
=T et -
|
'\ ) High Speed

3]
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Figure 38 - Encoder OCA Output (open collector Z pulse output)

24y

Servo Drive

r

|
1/0 Connector with |
2198-TBIO Expansion Block L

Y

30V (max),
50 mA

Ethernet Communication Specifications

The PORT1 and PORT2 (RJ45) Ethernet connectors provide EtherNet/IP
communication.

Table 30 - Ethernet Communication Specifications

Attribute Value

The drive auto-negotiates Speed and Duplex modes. These
- modes can be forced through the Logix Designer application.

Communication 100BASE-TX, full-duplex is recommended for maximum
performance.

Request Packet Interval (RPI) 2.0 ms, min (20 ms default)

Auto MDI/MDIX crossover detection/ Yes

correction

Cabling CAT5e shielded, 100 m (328 ft), max
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Motor Brake Circuit

The brake option is a motor mounted spring-set holding brake that releases
when voltage is applied to the brake coil in the motor. The customer-supplied
24V power supply drives the brake output through a relay.

Wire the Brake Control Circuit

One digital output can be used for motor brake control. In this example,
OUTPUTS is used. Wire the brake control circuit according to the appropriate
interconnect diagram in Kinetix 5100 Drive/Rotary Motor Wiring Examples
beginning on page 464. An external customer-supplied 24V power supply is
required.

Figure 39 - Brake Control Circuit Example

2198-Exxxx-ERS

Kinetix 5100 Servo Drive
rT — — T 1
1
1/0 Connector with | g |
2198-TBIO Expansion Block | Relay | S .
46 | | | Servo Motor |
QUTPUTE+ T C _J’
- 0T Motor Brake |
Connections |

OUTPUT6-
—L— Customer Supplied
#2640 | | |- = = - — a

(1) Customer-supplied diode or MOV suppression device.

An example brake circuit contains the following components:

. Digital output 40 mA (max) continuous current.

Q Choose a relay rated for 40 mA continuous current or less.

+ Relay 700-HK36Z24 with DIN mount 700-HN121 or equivalent

« Suppression device examples include 1N4004 diode,
Bulletin 199-MSMV1 MOV, or equivalent

See Kinetix Rotary Motion Specifications Technical Data, publication
KNX-TDoot, for coil current ratings and brake response times.
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Configure the Brake Control Circuit

Follow

1.

these steps to configure brake control in KNX5100C software.

Double-click Function List > Digital I0/Jog Control

2. Check Edit DIO configurations.

3. F

@ Scope

IR Parameter Editor
g Digital I0 / Jog
- Fault Informatio
- E& Monitoring Statu
4-4P Motion Control

:-J¥ PR Mode Editor

i@k E-CAM Editor

b1 capture(CAP) /Compar

4. Verify that N.O. (normally open) is selected.

rom the Digital Output (DO) pull-down menu, choose Brake Control.

“Digital Output (DO) Enable DO Override

DO1:[@x@1]Servo ready

D02:[@x@3]Motor is at zero speed
DO3:[@x@9]Homing completed

DOA: [@x@5]Motor reaches the target position
DO5: [@x87]Servo alarm (NC)

|[exe81Brake control

Jog

Contil
n

s

INC 0K

1 Invert Direction
RPM

Jog Speed: 108
= Forced Servo On

5. Uncheck Edit DIO configurations.

6. Click Settings>General Setting and configure the brake response engage
and disengage delay times based on the motor selected.

F

or motor brake coil-current and response time specifications for all

Allen-Bradley® motor families, see Kinetix Rotary Motion Specifications

T

echnical Data, publication KNX-TDoo1.

Brake control is configurable in KNX5100C software. An active signal
releases the motor brake. Turn-on and turn-off delays are specified by
ID149 (P1.042) Disengage Delay Time and ID150 (P1.043) Engage Delay

T

ime parameter settings.

IMPORTANT  Holding brakes that are available on Allen-Bradley rotary
motors are designed to hold a motor shaft at 0 rpm for up to
the rated brake-holding torque, not to stop the rotation of the
motor shaft, or to be used as a safety device.

You must command the servo drive to 0 rpm and engage the
brake only after verifying that the motor shaft is at 0 rpm.

7. In Brake Time Settings, enter ID149 (P1.042) Disengage Delay Time and
ID150 (P1.043) Engage Delay Time parameter values.
T KNX5100C -K5100_Project_5 - [General Setting [Kinetix 5100] ] - o X
&¥ File Settings Window Help & x
Kinetix 5100 | [@x@@] PT: Position mode (terminal block input) v ||| @OFF LINE Reset kodule + ~ |
| Functon List B . . .
= T Start Rotation Direction (P1.e@1 Z) § Shunt Setting
Z| VB orive 1:kinetix s100(off1ine) | @e O1 Shurtycesistorysetting
~ B Communication Setting = —
5 Drive IP Address Setting Forward (& (& Internal v
v #ff settings : : P1.052 Shunt Value
Motor Selection P(CW) P(CCW) res
General Setting = = 99 Cis
3 7 r) =
£\ Command Source | G C P1.053 Shunt Capacity
nx Pulse Output ~=7 9 o W
E-gear Ratio N(CCW) N(CW)
Filter
Y Notch Filter Brake Time Settings
ﬂ Limit P1.042 Disengage DelayTime] oN
Analog 1/0 e
%4 Full Closed Loop - ‘g:\‘) — —
v 5] Tuning P1.643 Engage Delay Time @l
Manual Tuning BRKR OFF OFF
Inertia Estimation P1.838 Zero Speed Range o e it G
System Analysis MBT1(P1-42) MBT2(P1-43)
Position Loop ReH
Velocity Loop 25PD(P1-38)
2 Current Loop Motor
Scope Speed
[P Parameter Editor
%Di al I0 / Jog Control [Jenable Vertical Load Control
i\ Fault Information A
B roetortne samien Brake DO Setting [None <
v -#P Motion Control ID01$ [exee)Disabled
PR Hode Editor - -
CLCAR BdStor D02: [@xee]Disabled
Capture(CAP)/Compare(CHP) 003: [0x00]Disabled
Drive 2: DO4: [@xee]Disabled
Draveio: 00S: [0x00]Disabled
Orive 4:
Drive 5 DO6: [@x@0]Disabled
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8. Verify that the MotorStopMode ID675 (P1.032) parameter is set to 0000.

Refer to Parameter Editor screen General parameter group.

P Parameter Editor [Kinetix 5100] |
He <CE29868%

Motor | Drive | General Status meniter | Control ‘ I1/0 ‘ Communication | Diagnosis | Motion

ID [Name ‘ I | | | Value - |Unit "Nin Max Default |Descr~iptior -
625 |OvercurrentDiagnosticTimel 1.8 s 0.0 60.92 1.0 PM.0291 Overcurrent
626 |OvercurrentDiagnosticlevel2 R 358 % 2] 688 358 PM.892 Overcurrent
627 |OvercurrentDiagnosticTime2 R 8.5 5 8.9 608.8 8.5 PM.093 Overcurrent
675 |MotorStopMode 0x@0e8 @xeeese @x0020 xo0ee P1.832  Motor Stop

For vertical loads, MotorStopMode 0000 controls the motor to below the
Q ZeroSpeedWindow D145 (P1.038) where the brake function executes (see
Figure 40).

IMPORTANT  For MPL-A/B15xxx and MPL-A/B2xxx motors when MotorStopMode is
set at 0000 or 0020 (dynamic brake is enabled), there is a risk that
these motors can demagnetize during the stop. For these motors, set
MotorStopMode at 0010 (disable and coast).

Motor Brake Control Operation

Brake control is automatic. Figure 40 shows the timing of the brake control in
two different scenarios. Below is a description of the brake control operation
shown in Figure 40:

« Brake Disengage (physically release the brake)

When the Servo On condition is ON (digital input ‘Servo On’ activates or
Add-On Instruction command raC_xxx_ksioo_MSO is issued), ID149
(P1.042) DisengageDelayTime begins timing. When this delay expires,
the brake output is set and motion can occur.

« Brake Engage

This operation involves parameters ID145 (P1.038) ZeroSpeedWindow
rpm and ID150 (P1.043) EngageDelayTime.

ZeroSpeedWindow is a programmable value. When the motor speed

(rpm) is below the ZeroSpeedWindow value, the zero speed condition is
met.

When the Servo On condition is OFF (digital input 'Servo On' is removed,
Add-On Instruction command raC_xxx_ksioo_MSF is issued, or the
drive faults), ID150 (P1.043) Engage Delay Time begins timing. The
ZeroSpeedWindow condition is actively evaluated. If the zero speed
condition occurs before the Engage Delay Time expires, the brake output
is OFF (scenario 2). If the zero speed condition is not met and the Engage
Delay Time expires, the brake output is OFF (scenario 1).

IMPORTANT  If the ZeroSpeedWindow and Brake Delay parameters are not
set correctly, the brake can set while the motor is in motion.
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Table 31 - Control Power Specifications - 200V-class Drives

Figure 40 - Brake Control Timing Diagram

Servo On Condition

Brake Output (DO)

ZSPD ID145(P1.038) | -

Motor Speed (rpm)

ZSPD 1D145 (P1.038)
Motor Speed (rpm)

N
OFF | | OFF
[ [
\ O \
OFF L I OFF
] [
(. I
Disengage Delay Time D149 (P1.042) Engage Delay Fime 10150 (P1043)
- o
(N Scenario 1 (AN
___________ L)
N L
[ [
I —» |
\
| } Scenario 2 ‘
!

: Engage Delay
I\ tTime D150
---------------------------------- 7V 1(P1.043)

For motor brake specifications to size the interposing relay, see Kinetix Rotary
Motion Specifications Technical Data, publication KNX-TDoo1. See the
interconnect diagram for your Kinetix 5100 drive/motor beginning on

page 464 for typical motor brake wiring.

More information on the Vertical Load Control setting (which populates
default brake settings) is found on page 161.

Control Power

Kinetix 5100 200V-class drives require 95...132V AC (120V nom) single-phase,
with 120V AC input power or 170...253V AC (200...230V nom) single-phase, with

200...230V AC input power.

ot S00(2001clss) - laput CurntafCotl Power |, |t of o Pver | oo, ma
i ' A 0-pk at 120V rms, nom ' A 0-pk at 230V rms, nom

2198-E1004-ERS 0.34 15.80 0.20 310

2198-E1007-ERS 0.38 18.20 0.22 3740

2198-E1015-ERS 0.38 19.20 0.22 39.80

2198-E1020-ERS 0.63 19.20 0.35 32.40

2198-E2030-ERS - - 0.35 36.40

2198-E2055-ERS - - 0.46 32.80

2198-E2075-ERS - - 0.48 40.0

2198-E2150-ERS - - 092 310
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Kinetix 5100 400V-class drives require 21.6...26.4V DC (24v, nom) input control
power.

Table 32 - Control Power Specifications - 400V-class Drives

Maximum Input Current of Inrush current of Control
Cat. No. Control Power Power
Arms at 24V DC Aat 24V DC
2198-E4004-ERS
2198-E4007-ERS 1.27 414
2198-E4015-ERS
2198-E4020-ERS 140 497
2198-E4030-ERS 17 497
2198-E4055-ERS
2198-E4075-ERS 208 32
2198-E4150-ERS 443 3.40

Feedback Specifications The Kinetix 5100 drive uses the MFB connector for various types of motor

72

feedback. The AUX connector uses TTL incremental feedback only.

Use the 2198-K51CK-D15M feedback connector kit for terminating feedback
conductors when building your own cables.

Table 33 - Feedback General Specifications

Attribute Motor Feedback Auxiliary Feedback
« Nikon (24-bit) serial (Kinetix TLP motors)

« Hiperface

- Tamagawa (17-bit) serial (Kinetix TL/TLY motors)
« Digital AqB with or without UVW, incremental
Power supply (EPWR5V) 5.09...5.41V, 300 mA, max

Power supply (EPWR3V) 8.3...9.9V, 150 mA, max

Single-ended input:

Motor thermostat » Under 500 0 = No Fault

« Over 10 kQ = Fault

Feedback device support Digital AgB incremental
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Motor Feedback Supported by Using the MFB Connector

The Kinetix 5100 drive accepts motor feedback signals from Hiperface, Nikon,
Tamagawa, and TTL incremental encoders on the MFB connector.

Table 34 - Feedback Signals by Device Type

Hiperface . Digital AqB with UYW .

. . Nikon Tamagawa . Incremental Generic TTL . .
Pin (a?llcllca‘::Tupaat:;?s mOtors | (Kinetix TLP) |(Kinetix TL/TLY-B) (aa::ical::l:‘up;::?s Motors | (Kinetix TLY-H) Incremental Generic Sine/Cosine
1 MTR_SIN+ - - MTR_AM+ MTR_AM+ MTR_AM+ MTR_SIN+
2 |MTR.SIN- - - MTR_AM- MTR_AM- MTR_AM- MTR_SIN-

3 MTR_COS+ - - MTR_BM+ MTR_BM+ MTR_BM+ MTR_COS+
4 |MTR_COS- - - MTR_BM- MTR_BM- MTR_BM- MTR_COS-
5 | MTRLDATA- MRTs[RDTE) R MTR_IM-+ MTR_IM-+ MTR_IM-+

6 |MTR_ECOM MTR_ECOM MTR_ECOM MTR_ECOM MTR_ECOM MTR_ECOM MTR_ECOM
7 [MTR_EPWRYY () - - - - - -

8 |- - - MTR_S3 MTR_S3 MTR_S3 MTR_S3

9 |- - - - - - -

10 |MTR_DATA- RIS T (R MTRIM- MTR_IM- MTR_IM-

m  |MTR_TS - - - - MTR_TS MTR_TS

12 |- - - MTR.S1 MTR_S1 MTR_S1 MTR_S1

3 |- - - MTR_S2 MTR_S2 MTR_S2 MTR_S2

4 |MTR_EPWRSY (! MTR_EPWRSV  [MTR_EPWRSV MTR_EPWR5V MTR_EPWRSV MTR_EPWRSV MTR_EPWRSV
TE - - - - - -

U]

Determine which power supply your encoder requires and connect to that supply only. Do not make connections to both supplies.

JAN

ATTENTION: The motor feedback determines which encoder power source
is used. Be sure you use the correct power source for your encoder to avoid

equipment damage.

The selected motor determines if the motor thermostat connections (MTR_TS)

are used.

Table 35 - Hiperface Encoder Specifications

Attribute Value
Protocol Hiperface
Memory support Encoders programmed with Allen-Bradley motor data

Hiperface data communication

RS-485, 9600 communication, 8 data bits, no parity

Sine/Cosine interpolation

2048 counts/sine period

Input frequency (AM/BM)

250 kHz, max

Input voltage (AM/BM)

0.6...1.2V, p-p, which is measured at the drive inputs

Line loss detection (AM/BM)

Average (sin? + cos?) > constant

Table 36 - Nikon Encoder Specifications

Attribute

Value

Communication protocol

Proprietary format

Encoder nonvolatile memory usage

Programmed with Kinetix TLP motor data as Allen-Bradley memory
format

Differential input voltage

10..70V

Data communication

8 Mbps, 21 data bits with ECC, no parity

Battery type

3.6V, ER14252 or equivalent, 1/2AA size
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Table 37 - Tamagawa Serial Specifications

Attribute Value

Programmed with TL-Axxxx-B and TLY-Axxxx-B motor data as

Encoder nonvolatile memory usage Allen-Bradley memory format.

Differential input voltage 10..70V
Data communication 2.5 Mbps, 8 data bits, no parity
Battery 3.6V, ER14252 or equivalent, 1/2AA size

Table 38 - Generic TTL Encoder Feedback Specifications

Attribute Value

TTL incremental encoder support 5V, differential A quad B

Quadrature interpolation 4 counts / square wave period
(Dr’llfoFg[mtl?’IITlE?EF’IVgEggﬁTR_IM) 5V DC, differential line driver (DLD) output compatible
DC current draw

(MTR_AM, MTR_BM, and MTR_IN) 30 mA, max

Input signal frequency

(MTR_AM, MTR_BM, and MTR_IN) 5.0 fthz, max

(E[’?Tgs_i\eMpg;adtiﬁ?R_BM) 42 ns min, between any two edges

Commutation angle verification performed at the first

Commutation verification Hall signal transition and periodically verifies thereafter

(Hr'?#Rm&UtI:TR $2, and MTR_S3) Single-ended, TTL, open collector, or none

Table 39 - Generic Sine/Cosine Incremental Specifications

Attribute Value
Input frequency

(MTR_SIN and MTR_C0S) 250 kHz, max
Differential input voltage 06..1.2V, ek to peak

(MTR_SIN and MTR_COS)

Commutation angle verification performed at the first Hall signal transition

Commutation verification and periodically verifies thereafter.

(Hﬁygn&uﬁm $2, and MTR_S3) Single-ended, TTL, open collector, or none.

Auxiliary Feedback Specifications

The Kinetix 5100 drives support TTL incremental feedback devices on the
10-pin auxiliary feedback connector (AUX). See Table 38 on page 74 for Digital
AqgB encoder feedback specifications.

Table 40 - Auxiliary Feedback Signals by Device Type

Pin Digital AqB Incremental
AUX_AM+

AUX_AM-

AUX_BM+

AUX_BM-

AUX_IM+

AUX_IM-

AUX_ECOM

AUX_EPWR5V

Reserved

Ol NI oo g BN

—_
o

Reserved
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Encoder Phasing Definitions

For TTL encoders, the drive position increases when A leads B. Clockwise
motor rotation is assumed, when looking at the motor shaft.

Figure 41 - TTL Encoder Phasing
360°

90° . 90° . 90° . 90°

For Sin/Cos encoders, Hiperface for example, the drive position increases
when Cosine (B) leads Sine (A). Clockwise motor rotation is assumed, when
looking at the motor shaft.

Figure 42 - Sine/Cosine Encoder Phasing
| | |

IMPORTANT  The Sine/Cosine encoder signal phasing is different than the TTL
encoder signal phasing.

IMPORTANT  When using absolute feedback devices (for example, Hiperface) the
drive simulates a marker signal because these devices don't have a
marker signal required for the home-to-marker sequence to
complete.

The drive MFB connector uses Hall signals to initialize the commutation angle
for permanent magnet motor commutation.
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Figure 43 - Hall Encoder Phasing
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Absolute Position Feature

The absolute position feature tracks the position of the motor, within the
multi-turn retention limits, while the drive is powered off. The absolute
position feature is available with only multi-turn encoders.

Table 41 - Absolute Position Retention Limits

Retention Limits

Cat. No. .
Encoder Type Designator Motor Cat. No. Linear Cat. No. Turns (rotary) mm (linear)
MPL-A/Bxxxxx-M
MPM-A/Bxxxxx-M MPAR-A/B3xxxx-M
i MPF-A/Bocoex-M MPAI-A/ Bt 2048(+1024) |-
Hiperface MPS-A/Bxxxxx-M
MPAS-A/Bxxxx1-V05, MPAS-A/Bxxxx2-V20
-V MPL-A/Bxxxxx-V MPAR-A/Blxxxx-V, MPAR-A/B2xxxx-V 4096 (+2048) -
MPAI-A/BxxxxxV
Nikon (24-bit) serial with battery D TLP-A/Bxxxx-D _
backu
P — 65536 (+32768) |-
Tamagawa (17-bit) serial with battery B TL-Axxxx-B _
backup TLY-Axxxx-B
Figure 44 - Absolute Position Limits (measured in turns or revolutions)
- 65,536 Revolutions o
» 4096 Turns o
2048 Turns
| | | | | |
-32,768 -16,384 -8192 -4096 -2048 -1024 0 +1024 +2048 +8192 +16,384 +32,768

76

Position at Power Down
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Safe Torque Off Feature

Operation Modes

Table 42 - Single Mode

Kinetix 5100 servo drives have Safe Torque Off (STO) capability and can safely
remove inverter power when the STO signals are removed, resulting in Stop
Category o behavior.

2198-Exxxx-ERS (hardwired) servo drives support parallel input connections
for cascading additional drives. For applications that do not require the STO
safety capability, you must install jumper wires to bypass the safe torque-off
feature.

Refer to Safe Torque Off Feature on page 416 for the STO connector pinout,
installation, and wiring information.

The Kinetix 5100 servo drive supports three basic modes of operation: Position,
Speed, and Torque. You can switch between these modes by using Dual or
Multi mode selections. IO Mode uses a Class 1 Ethernet/IP connection with a
Logix Controller.

Mode Mode Abbreviation Code Description
This mode is sometimes referred to as Pulse Train Output or Step and Direction. The
Position mode servo drive receives the Position command and commands the motor to run to the target
(1/0 terminal block input) PT 00 position. The Position command is communicated through the I/0 terminal block and the
p signal type is pulse. You can configure this mode for pulse-pulse following, which is a
form of gearing.
The servo drive receives the Position command and commands the motor to run to the
Position mode PR 01 target position. Position commands are issued from the program registers (99 sets in
(register input) total). You can select the register number with binary-weighted Digital Input (DI) signals
or through communication.
The servo drive receives the Speed command and commands the motor to run at the
Speed mode S 02 target speed. The Speed command is issued from the internal registers (3 sets in total) or
p by analog voltage (-10V...+10V) that is communicated through the I/0 terminal block. You
can select the command with binary-weighted DI signals.
Speed mode The servo drive receives the Speed command and commands the motor to run at the
(npo analog input) Sz 04 target speed. The Speed command can only be issued from the internal registers (3 sets
g1np in total). You can select the command with binary-weighted DI signals.
The servo drive receives the Torque command and commands the motor to run with the
Toraue mode T 03 target torque. The Torque commands can be issued from the internal registers (3 sets in
a total) and by analog voltage (-10V...+10V) that is communicated through the 1/0 terminal
block. You can select the command with binary-weighted DI signals.
Toraue mode The servo drive receives the Torque command and commands the motor to run with the
(noqanalo input) Tz 05 target torque. The Torque command can only be issued from the internal registers (3 sets
ginp in total). You can select the command with binary-weighted DI signals.
The servo drive receives commands from the Logix controller through the EtherNet/IP
|0 mode 10 0c network connection. Commands are issued through the Add-On Instruction in the Logix
Designer application.
Table 43 - Dual Mode
Mode Mode Abbreviation Code Description
Position mode PT (I/0 terminal block input) and Speed mode PT-S 06 Switches PT and S mode with DI signals.
Position mode PT (I/0 terminal block input) and Torque mode PT-T 07 Switches PT and T mode with DI signals.
Position mode PR (register input) and Speed mode PR-S 08 Switches PR and S mode with DI signals.
Position mode PR (register input) and Torque mode PR-T 09 Switches PR and T mode with DI signals.
Speed mode and Torque mode S-T 0A Switches S and T mode with DI signals.
_ - 08 Reserved
iF;opslﬁi)on mode PT (I/0 terminal block input) and Position mode PR (register PT-PR ) Switches PT and PR Mode with DI signals.
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The Multi Mode is a combination that uses the Dual Mode and a Single Mode
of operation.

Table 44 - Multi Mode

Mode

Mode Abbreviation Code Description
Position mode PT (1/0 terminal block input), Position mode PR (register b . . .
input), and Speed mode PT-PR-S OE Switches PT, PR, and S mode with DI signals.
Position mode PT (1/0 terminal block input), Position mode PR (register PT-PR-T OF
input), and Torque mode

Switches PT, PR, and T mode with DI signals.
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Connect the Kinetix 5100 Drive System

This chapter provides procedures for wiring your Kinetix® 5100 drive system
and making cable connections.

Topic Page
Basic Wiring Requirements 7
Determine the Input Power Configuration 80
Ground the Drive System 85
Wiring Requirements 86
Wiring Guidelines 88
Wire the Input Power Connectors 89
Wire the 1/0 Connector 91
Wire the Safe Torque Off Connector 91
Wire the Motor Power Connector 91
Motor Brake Connections 100
Wire the Motor Feedback Connector 100
External Passive-shunt Resistor Connections 108
Ethernet Cable Connections 10

Basic Wiring Requirements  This section contains basic information on how to wire the Kinetix 5100 drive.

tap, and weld with the system removed from the enclosure. Because the
system is of the open type construction, be careful to keep any metal debris
from falling into it. Metal debris or other foreign matter can become lodged
in the circuitry, which can result in damage to components.

2 ATTENTION: Plan the installation of your system so that you can cut, drill,

Kinetix 5100 drive before you apply power. Once power is applied, connector

SHOCK HAZARD: To avoid hazard of electrical shock, mount and wire the
A terminals can have voltage present even when not in use.

IMPORTANT  This section contains common PWM servo system wire
configurations, size, and practices that can be used in most
applications. National Electrical Code, local electrical codes, special
operating temperatures, duty cycles, or system configurations take
precedence over the values and methods provided.
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Build Your Own Cables

IMPORTANT  Factory-made cables are designed to minimize EMI and are
recommended over hand-built cables to optimize system performance.

« Connect the cable shield to the connector shells on both ends of the cable
with a complete 360° connection.

« Use twisted-pair cable whenever possible. Twist differential signals with
each other and twist single-ended signals with the appropriate ground
return.

When using Kinetix TLP servo motors, see Build Your Own Kinetix TLP Motor
Cables Installation Instructions, publication 2090-IN048, to attach motor-side
power and feedback connector kits to bulk cable.

When using other Allen-Bradley® servo motors and actuators compatible with
2090-CxxM7DF motor cables, see 2090-Series Circular-DIN Connector Kits,
Flange Kits, and Crimp Tools Installation Instructions, publication
2090-IN042, to attach motor-side power and feedback connector kits to bulk
cable.

Also, see Kinetix 5100 Feedback Connector Kit Installation Instructions,
publication 2198-INo19, to terminate the flying lead feedback-cable
connections.

Route Power and Signal Wiring

Be aware that when you route wiring on a machine or system, radiated noise
from nearby relays, transformers, and other electronic drives can be induced
into motor or encoder feedback signals, input/output communication, or
other sensitive low voltage signals. Radiated noise can cause system and
communication faults.

See Electrical Noise Reduction on page 40 for examples of routing high and
low voltage wiring. See the System Design for Control of Electrical Noise
Reference Manual, publication GMC-RMooi, for more information.

Determine the Input Power Before wiring input power to your Kinetix 5100 drive, you must know the type
configuration of input power within your facility. The drive is designed to operate with only
grounded wye input power.

This section contains examples of typical single-phase and three-phase input
power that is wired to single-phase and three-phase Kinetix 5100 drives.

The grounded power configuration lets you ground your single-phase or three-
phase power to a neutral point. When you use one of the examples, be certain
to include the grounded neutral connection.

For Kinetix 5100 drive power specifications, see Kinetix Servo Drives
Specifications Technical Data, publication KNX-TDoo3. For Kinetix 5100 drive
input-wiring diagrams, see Power Wiring Examples on page 458.
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Three-phase Power Wired to Three-phase Drives

These examples illustrate grounded three-phase systems that are wired to
three-phase Kinetix 5100 drives.

ATTENTION: The power system must be center-grounded wye secondary
configuration for 230V AC and 480V AC mains.

Figure 45 - Three-phase (200...230V) Grounded Power Configuration (wye secondary)

. |
T L2c| Control AC Input |

| 1 Power Connector
— I T—Hue !
Transformer (wye) Secondary PCItrcutl't : - !
e rotection | |
i 3l I B3 L3 L] |
Feeder and branch short-circuit | o L2i T LZAIEII&:;ELQ ! ? Mains AC Input |
protection is not illustrated. | f ;_ Power Connector |
|
: S T U u U] |
L ] Circuit E 19| i

Protecti H

rofection | 2198-Exxoe-ERS |
| Servo Drives |
]
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Protection | 7198-Exooc-ERS
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|
24V 00 24V+ Control Input |
Power Supply | Power Connector
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Transformer (wye) Secondary : - |
r-— T |
i 13l - B L L] I
Feeder and branch short-circuit | o in — LZAE”threLZ ! E Mains AC Input |
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|
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L ] Circuit E 9] i
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4_ Bonded Cabinet Ground Bus —»
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e ™ Power Distribution Ground
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Single-phase Input Power used with Single-phase Drives

These examples illustrate grounded single-phase power that is wired to single-
phase Kinetix 5100 drives.

Figure 47 - Single-phase (200...230V) Grounded Power Configuration

Transformer Secondary
............... 1
i L2
. T
200..230VAC |
Output | o
I . .
LU CII’CUI.t
T Protection
|

Fooo] <— Bonded Cabinet Ground Bus —»

e

L2 12
AC Line

1 Filter U
E

T L2¢ | Control AC Input
Power Connector

— LTI e
Circuit
Protection
12

Mains AC Input

L1 | Power Connector

Ground Grid or
Power Distribution Ground

S)

2198-E1004-ERS, 2198-E1007-ERS,
2198-E1015-ERS, and 2198-E1020-ERS
Drives with Single-phase Operation

Reducing the transformer output reduces motor speed. Feeder and branch short-circuit protection is not illustrated.

Figure 48 - Single-phase (120V) Grounded Power Configuration
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Figure 49 - Single-phase (230V) Grounded Power Configuration
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Figure 50 - Single-phase (230V) with Three-phase AC Line Filter Grounded Power Configuration
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Three-phase Input Power used with Single-phase Drives

This example illustrates grounded three-phase power that is wired to single-
phase Kinetix 5100 drives when phase-to-phase voltage exceeds drive

specifications.

A neutral must be connected when single-phase drives are attached to a three-
phase isolating transformer secondary. It is not necessary that all three-phases
be loaded with drives, but each drive must have its power return via the neutral

connection.

ATTENTION: Failure to connect the neutral can result in supply voltage
swings at the individual drives. Voltage swings occur when the neutral point
changes as a result of load variations experienced by the individual drives.
The supply voltage swing can cause undervoltage and overvoltage trips on
the drives, and the drive can be damaged if the overvoltage limit is
exceeded.

Figure 51 - Single-phase Amplifiers (one AC line filter per drive)
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Feeder and branch short-circuit protection is not illustrated.

IMPORTANT  An AC line filter for each drive is the preferred configuration, and
required for CE and UK compliance.

If a three-phase line filter is used to feed multiple single-phase drives (not
recommended), it is important that the filter has a neutral connection as
shown in Figure 51. This neutral connection applies if three-phase power is
wired directly into the filter and no isolation transformer is present.

Voiding of CE and UK Compliance

The three-phase with neutral in-line filter applications that are described in
Three-phase Input Power used with Single-phase Drives are not adequate for
EMC and aspect for CE and UK compliance. Therefore, EMC validity and CE
and UKCA marking by Rockwell Automation is voided when three-phase and
neutral in-line filters are used.

filter applications described in this document have not been tested for EMC
compliance and products that are used in such installations are not
considered CE and UK compliant.

If this three-phase isolation transformer and neutral in-line filter application
is used, you are responsible for EMC validation and CE and UKCA marking of
the system.

If CE and UK compliance is a customer requirement, single-phase or three-
phase line filters, tested by Rockwell Automation, and specified for the
product must be used. See Kinetix Servo Drives Specifications Technical
Data, publication KNX-TD0O3 for catalog numbers.

2 ATTENTION: The three-phase isolation transformers with neutral in-line

Using Isolation Transformers with Grounded Power Configurations

When using an isolation transformer, attach a chassis ground wire to the
neutral connection. This grounded neutral connection does the following:

« Prevents the system voltage from floating and avoids high voltages that
can otherwise occur, for example due to static electricity

« Provides a solid earth path for fault conditions

IMPORTANT  Transformers (auto transformers are not supported) must have a WYE
secondary with grounded neutral. Phase to neutral voltage must not
exceed the input voltage rating of the drive.
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Chapter 4 Connect the Kinetix 5100 Drive System

Ground the Drive System

All equipment and components of a machine or process system must have a
common earth ground point connected to chassis. A grounded system

provides a ground path for protection against electrical shock. Grounding your

drives and panels minimize the shock hazard to personnel and damage to
equipment caused by short circuits, transient overvoltages, and accidental
connection of energized conductors to the equipment chassis.

IMPORTANT  To improve the bond between the Kinetix 5100 drive and subpanel,
construct your subpanel out of zinc-plated (paint-free) steel.

conventions, and definitions. Follow all applicable local codes and
requlations to safely ground your system.
For CE and UK grounding requirements, refer to Agency Compliance on

page 29.

2 ATTENTION: The National Electrical Code contains grounding requirements,

Ground Your Drive to the System Subpanel

Ground Kinetix 5100 drives to a bonded cabinet ground bus with a braided
ground strap with at least 10 mm? (0.0155 in®) cross-sectional area. Keep the
braided ground strap as short as possible for optimum bonding.

Figure 52 - Connect the Braided Ground Strap Example

Kinetix 5100 /°
Servo Drive

Item Description

1 Ground lug attached to mounting fastener, 2.0 Nem (17.7 Ibein), max
2 Braided ground strap (customer supplied)

3 Ground grid or power distribution ground

4 Bonded cabinet ground bus (customer supplied)

Refer to the System Design for Control of Electrical Noise Reference Manual,
publication GMC-RMooi, for more information.
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Figure 53 - Chassis Ground Configuration (multiple Kinetix 5100 drives on one panel)

@ Chassis Ground @ Chassis Ground
el

Chassis Ground

¥ @ Chassis Ground

foéoy
/
Bonded Cabinet
Ground Bus L
Make braided ground straps with at least Ground Grid or Power
10 mm? (0.0165 in?) cross-sectional area. Distribution Ground
Keep straps as short as possible. Always follow NEC and
applicable local codes.

Ground Multiple Subpanels

In this figure, the chassis ground is extended to multiple subpanels.

Figure 54 - Subpanels Connected to a Single Ground Point

Bonded Ground
Bus \\

Eoseg” N T 4

[ | J —
Ground Grid or Power

Distribution Ground
Always follow NEC and
applicable local codes.
WII'II'Ig Requwements Wire must be copper with 75 °C (167 °F) minimum rating. Phasing of main AC

power is arbitrary and earth ground connection is required.

See Appendix A beginning on page 457 for interconnect diagrams.

IMPORTANT The National Electrical Code and local electrical codes take precedence
over the values and methods provided.
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Table 45 - Wiring Requirements
Kinetix 5100 (200V) Drives |Kinetix 5100 (400V) Drives Description Connects to Wif: lgirzr:!ended Strip Length Torque Value
Cat. No. Cat. No. Terminals 9 mm (in.) Nem (Ibein)
mm* (AWG)
7198-E1004-ERS
2198-E1007-ERS - R 1(04) NA®)
7198-E1015-ERS
7198-E4004-ERS
T AR 2198-E4007-ERS Mains V AC N (02'[2,0'1'65)'25 NA )
2198-E4015-ERS input power L2
2198-E4020-ERS L3 :
- 7198-E4030-ERS 135(0.5) 16
7198-E4055-ERS () (13.0)
pontrol VAC L1C 0.82..8.36 A
2198-E2055-ERS - input power L2c (18..8) 212 )
Control 24V DC 24+ &
7198-E2075-ERS 2198-E4075-ERS input power 24V- 1(04) 21‘35 o)
roen. e, 2.08..211 310)
7198-E2150-ERS 2198-E4150-ERS (i 13(05) A
7198-E1004-ERS
2198-E1007-ERS _ (02'[2'0'1'23)'3‘ 1(04) NA )
7198-E1015-ERS
2198-£1020-ERS 2198-£A00L-ERS 0.20..5.26 o
7198-E2030-ERS 2138-E4007-ERS (24..10) N/A
7198-E4QT5-ERS U
(4) vV
7198-E4020-ERS Motor power
- 2198-E4030-ERS i W 0.82..8.36 1619
7198-E2055-ERS o
——— 2198-E4075-ERS 208..211 31
2198-E2075-ERS 2198-E4150-ERS (T4...4) (97.48)
7198-E2150-ERS
7198-E1004-ERS
2198-E1007-ERS _ (02'[2'0'1'23)'3‘ 1(04) NA )
7198-E1015-ERS
2198-£1020-ERS T LR 0.20..5.26 i
7198-E2030-ERS 08 ELOT ERe (24..10)
7198-E4020-ERS
- 7198-E4030-ERS ‘ : pes 13(05) 16
2198-E4055-ERS hunt resistor ISH (1390)
ESH
2198-E2055-ERS T 1819
2075 4075 1619
7198-E2075-ERS 2198-E4075-ERS 1(0.4) (a0
I e 208..211 316)
2198-E2150-£RS 2198-E4150-ERS (i 13(05) o
7198-E1004-ERS 7198-E4004-ERS SB+
7198-E1007-ERS 7198-E4007-ERS SB- 0.75(18)
7198-E1015-ERS 7198-E4015-ERS N (stranded wire with
7198-£1020-ERS 7198-E4020-ERS Sic ferrule) ;
2198-E2030-ERS 2198-E4030-ERS SafeTorque OFf gy 80(0.3) N/A )
7198-E2055-ERS 7198-E4055-ERS $2C 15(16)
7198-E2075-ERS 7198-E4075-ERS S5+ (solid wire)
7198-E2150-ERS 7198-E4150-ERS S5-

(1) Applies to 2198-E1xxx-ERS and 2198-E2xxx-ERS (200V) drives.
(2) Applies to 2198-E4xxx-ERS (400V) drives.

(3) This connector uses spring tension to hold wires in place.
(4) Motor power wire size depends on drive and motor combination. See Kinetix 5100 Drive Systems Design Guide, publication KNX-RMOTI, for specific drive and motor combination.
(5) Attach using a terminal crimp lug.
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Wiring Guidelines

Use these guidelines when wiring the connectors on your Kinetix 5100 servo
drives.

power has been removed. DO NOT touch the P1, P2, DC-, DC+, ISH or ESH
terminals within the capacitor discharge time (listed in Table 46). Before
working on the drive, measure the DC-bus voltage to verify that it has reached
a safe level. When DC-bus voltage is above 50V DC, the Charge status
indicator is on. Failure to observe this precaution could result in severe bodily
injury or loss of life.

2 SHOCK HAZARD: DC-bus capacitors can retain hazardous voltages after input

Table 46 - DC-bus Capacitor Discharge Time

Kinetix 5100 (200V) Drives

Cat. No.

2198-E1004-ERS

2198-E1007-ERS

2198-E1015-ERS

2198-£1020-ERS

2198-E2030-ERS

2198-E2055-ERS

2198-E2075-ERS

2198-E2150-ERS

Capacitor Discharge Time Kinetix 5100 (400V) Drives Capacitor Discharge Time
Minutes Cat. No. Minutes

5 2198-E4004-ERS 5

15 2198-E4007-ERS 5

15 2198-E4015-ERS 5

20 2198-E4020-ERS 5

20 2198-E4030-ERS 5

35 2198-E4055-ERS 5

45 2198-E4075-ERS 10

10 2198-E4150-ERS 10

IMPORTANT  For connector locations of the Kinetix 5100 drives, see Kinetix 5100
Connector Data on page 50.

When you remove insulation or tighten screws to secure the wiring, see
the table on page 86 for torque values.

IMPORTANT  To improve system performance, run wires and cables in the wireways
as established in Establish Noise Zones on page 43.

Follow these steps when wiring the connectors on your Kinetix 5100 drive
modules.

1. Prepare the wires by removing insulation as shown in Table 45.

IMPORTANT  Use caution not to nick, cut, or otherwise damage strands as
you remove the insulation.

2. Route the cable/wires as described in Chapter 2.
3. Insert wires into connector plugs or the I/O terminal block.

See connector pinout tables in Chapter 3 and Appendix A beginning on
page 457 for interconnect diagrams.

- Tighten the terminal screws on 2198-E2055-ERS, 2198-E2075-ERS, and
2198-E2150-ERS (200V) drives and 2198-E4055-ERS, 2198-E4075-ERS,
and 2198-E4150-ERS (400V) drives to the specified torque value.

- Connectors on 2198-E1004-ERS, 2198-E1007-ERS, 2198-E1015-ERS,
2198-E1020-ERS, and 2198-E2030-ERS (200V) drives and
2198-E4004-ERS, 2198-E4007-ERS, 2198-E4015-ERS (400V) drives use
spring tension to hold wires in place.
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- 2198-E1004-ERS, 2198-E1007-ERS, and 2198-E1015-ERS drives include
connector plugs and a wiring tool.

1. Position the wiring tool to grip the orange tab.
2. Press lever firmly to disengage spring tension.
3. Insert (or remove) the wire.

4. Release lever to engage spring tension.

5. Reposition on the next orange tab and repeat.

Upper Jaw Gripping
Orange Tab

Wiring Tool

4. Gently pull on each wire to make sure that it is secured in the terminal;
reinsert and/or tighten any loose wires.

5. When the wiring is complete, plug the connector into the drive.

Wire the Input Power Input power connections are made at the input power connector on the

Connectors

bottom of the drive or the terminal blocks on the front of the drive. This section
provides examples and guidelines to assist you in making connections to the
input power connector or I/O terminal block.

Figure 55 - 2198-E1004-ERS, 2198-E1007-ERS and 2198-E1015-ERS Servo Drives

Kinetix 5100 Servo Drives =
(2198-E1004-ERS drive is shown) %'

Top View

Control Input Power
Connector

Mains Input Power
Connector

Figure 56 - 2198-E1020-ERS, 2198-E2030-ERS, 2198-E2055-ERS, 2198-E2075-ERS, and
2198-E2150-ERS Servo Drives

,_
=
(a]
=)
L]
\—/

!

Control Input Power

Connections Kinetix 5100 Servo Drives

(2198-E1020-ERS drive is shown)
1| Front View

)

!

L]
=,

)

Mains Input Power
Connections

!

)

NI i-\ VT

!

v o
N
(@=\\/am=N)
=

Reserved
(not used)

(v}
N

|
=N
L]
\—v

(!
!

2198-E1020-ERS and 2198-

— E2030-£RS ©e
2198-E2055-ERS, 2198-E2075-ERS, and 2198-E2150-ERS Kinetix 5100 Servo Drives 0
Kinetix 5100 Servo Drives Front View Front View 0
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Figure 57 - 2198-E4020-ERS, 2198-E4030-ERS, 2198-E4055-ERS, 2198-E4075-ERS, and
2198-E4150-ERS Servo Drives

Control Input Power
Connections

Mains Input Power
Connections

Reserved
(not used)

24V+
24V-

s =[c &

HERIE

Kinetix 5100 Servo Drives
(2198-E4020-ERS drive is shown)
Front View

| eokE

<]
@
@

Table 47 - Input Power Connector Specifications

Kinetix 5100 Drive Connectsto  |Recommended Wire Size | Strip Length Torque Value
Cat. No. Terminals mm? (AWG) mm (in.) Nem (lbein)
2198-E1004-ERS
2198-E1007-ERS 0.20...3.31 1
(4.72) 1(0.4) N
2198-E1015-ERS 1
12
7198-E1020-ERS 0.20..5.26 :
7198-£2030-ERS L3 (24..10) N
e 1 (08) 15
2198-E2055-ERS :
L2C 0.82...8.36 (15.49)
(18...8) @)
- _ P1 1.6
2198-E2075-ERS i 1(0.4) (3.90)
OC- 2.08..211 3@
2198-E2150-ERS (i )
2198-E4004-ERS X 0.20..5.%6
7198-E4007-ERS L0 n/A
2198-E4OT5-ERS ¥ (2..10) o0
2198-E4020-ERS
2198-E4030-ERS 24+ 0.82..8.36 162
2198-E4055-ERS 24V- (18..8) (13.90)
2198-E4075-ERS P 1(0.4)
e P2 208..211 31
2198-E4150-ERS 0C- (il 13(05) 37.40)

(1) This connector uses spring tension to hold wires in place.
(2) Attach using a terminal crimp lug.
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Wire the 1/0 Connector

Wire the Safe Torque Off
Connector

Wire the Motor Power
Connector

Connect your digital/analog inputs/outputs to the I/O connector by using the
2198-TBIO terminal expansion block. For the I/O terminal block pinout, see [/O
Connector Pinout on page 55. See the Kinetix 5100 I/O Terminal Expansion
Block Installation Instructions, publication 2198-INo20 for more information.

Figure 58 - Kinetix 5100 Drive (1/0 connector and terminal block)

} 51 2198-TBI0
1 Terminal Expansion Block

il
[==TETETE)

palatatalatalalatatapatatatataps s

1/0 Connector —T]

Table 48 - 1/0 Terminal Expansion Block Specifications

1/0 Terminal . .
h Recommended Wire Size Strip Length Torque Value
E:Eaﬁ':‘w" Block mmZ (AWG) mm (in.) Nem (Ibein)
15...0.05 6...7 20
2138-TBI0 (16..30) (0.24..0.27) (1)

For the Safe Torque Off (STO) connector pinouts, feature descriptions, and
wiring information, see Chapter 13 beginning on page 415.

Motor power connections are made at the motor power connector on the
bottom of the drive or the terminal blocks on the front of the drive. This section
provides examples and guidelines to assist you in making the motor power
connections.

Figure 59 - 2198-E1004-ERS, 2198-E1007-ERS and 2198-E1015-ERS Servo Drives

Kinetix 5100 Servo Drives
% (2198-E1004-ERS drive is shown)
a0\ Bottom View

Motor Power Connector
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Figure 60 - 2198-E1020-ERS, 2198-E2030-ERS, 2198-E2055-ERS, 2198-E2075-ERS, and
2198-E2150-ERS and 2198-E4xxx-ERS Servo Drives

v | [l

Motor Power @
. \'

Connections

wi [l

Kinetix 5100 Servo Drives
(2198-E1020-ERS drive is shown)
Front View

Motor Power | U
Connections | v

w
2198-E2055-ERS, 2198-E2075-ERS, 2198-EZ150-ERS, 2198-E1020-ERS, 2198-E2030-ERS,
2198-E4020-ERS, 2198-E4030-ERS, 2198-E4055-ERS, 7198-E4004-ERS, 2198-E4007-ERS, DO
2198-E4075-ERS, and 2198-E4150-ERS 2198-E4015-ERS 0
Kinetix 5100 Servo Drives (front view) Kinetix 5100 Servo Drives (front view) 0

Table 49 - Motor Power Connector Specifications
Kinetix 5100 Drive Connects to Is!iezzommended Wire Strip Length Torque Value
Cat. No. Terminals 9 mm (in.) Nem (Ibein)

mm* (AWG)
2198-E1004-ERS 0
2198-E1007-ERS 0.20...3.31 1(04) NA Q)
2198-E1015-ERS (24..12)
2198-E1020-ERS U 0.20..5.26 o
2198-E2030-ERS v (24..10) N/A
2198-E2055-ERS W 13(05)
2198-E2075-ERS 208..211 3109

(14...4) (27.44)
2198-E2150-ERS
2198-E4004-ERS
7198-E4007-ERS (”2'20-135)'25 N @)
2198-E4015-ERS
2198-E4020-ERS U
7198-E4030-ERS v 0.82...8.36 13(0.5) 169
2198-E4055-ERS w (18...8) (13.90)
2198-E4075-ERS 2.08..21.1 310
2198-E4150-ERS (14...4) (27.44)

(1) Motor power cable depends on motor/drive combination.
(2) This connector uses spring tension to hold wires in place.

(3) Attach using a terminal crimp lug.
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Servo Motor and Motor Cable Compatibility

Kinetix 5100 drives are compatible with the following Allen-Bradley rotary and
linear products:
« Kinetix TLP servo motors
« Kinetix MP motor family includes:
- Kinetix MPL, MPM, MPF, and MPS servo motors
« Kinetix TL and TLY servo motors
« Kinetix MP linear actuator family includes:
- Kinetix MPAS, MPMA, MPAR, and MPAI linear actuators
+ Kinetix LDAT linear thrusters
« Kinetix LDC and Kinetix LDL linear motors

IMPORTANT  To configure these motors with your Kinetix 5100 servo drive (see
Table 51, Table 52, and Table 53), you must have drive firmware
revision T.xxx or 2.xxx. When using /0 mode with ControlLogix® or
CompactLogix™ controllers, see Table 50 to determine if you need
the revision of the Kinetix 5100 Add-on Profile.

IMPORTANT Class 1and Class 3 EtherNet/IP Connections do not support induction
motors and linear motors.

Table 50 - AOP Installation Requirement

Drive Firmware Revision | Logix Designer Application Version | Kinetix 5100 AOP Needed?
TXXK OF 2.XXX 30, 31, or 32 Yos
. . 33.00 or later No

See Install the Kinetix 5100 Add-On Profile on page 190 for information on
downloading the AOP.
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Motor Power and Brake Cables

Kinetix TLP motors use power cables that can combine the power and brake
wiring (<4.5 kW with brake). The power/brake cable attaches to the ground
plate on the drive and power/brake conductors attach to the motor power and
I/O connectors respectively. Motors (with brake) and a power rating >5.5 kW
have separate power and brake cables.

Table 51 - Kinetix TLP Motor Power/Brake Cable Compatibility

Servo Motor Cat. No.

Motor Power Cat. No. ("
(with brake wires)

Motor Power Cat. No. "
(without brake wires)

Brake Cat. No. "

TLP-AQ46-xxx, TLP-AQ70-xxx,
TLP-A090-xxx, TLP-A100-xxx

2090-CTPB-MADF-18Axx (standard) or
2090-CTPB-MADF-18Fxx (continuous-flex)

2090-CTPW-MADF-18Axx (standard) or
2090-CTPW-MADF-18Fxx (continuous-flex)

TLP-ATI5-100,
TLP-A145-050, TLP-A145-100

2090-CTPB-MCDF-16Axx (standard) or
2090-CTPB-MCDF-16Fxx (continuous-flex)

2090-CTPW-MCDF-16Axx (standard) or
2090-CTPW-MCDF-16Fxx (continuous-flex)

TLP-AT15-200,
TLP-A145-090, TLP-A145-150, TLP-A145-250

2090-CTPB-MCDF-12Axx (standard) or
2090-CTPB-MCDF-12Fxx (continuous-flex)

2090-CTPW-MCDF-12Axx (standard) or
2090-CTPW-MCDF-12Fxx (continuous-flex)

TLP-A200-200, TLP-A200-300,
TLP-A200-350

2090-CTPB-MDDF-12Axx (standard) or
2090-CTPB-MDDF-12Fxx (continuous-flex)

2090-CTPW-MDDF-12Axx (standard) or
2090-CTPW-MDDF-12Fxx (continuous-flex)

TLP-A200-450

2090-CTPB-MDDF-08Axx (standard) or
2090-CTPB-MDDF-08Fxx (continuous-flex)

2090-CTPW-MDDF-08Axx (standard) or
2090-CTPW-MDDF-08Fxx (continuous-flex)

Not applicable. Brake
conductors are included in the
power cable.

TLP-A200-550, TLP-A200-750 2
TLP-A235-TIK

2090-CTPW-MEDF-06Axx (standard) or
2090-CTPW-MEDF-06Fxx (continuous-flex)

TLP-A235-15K (2)

2090-CTPW-MEDF-04Axx (standard) or
2090-CTPW-MEDF-04Fxx (continuous-flex)

2090-CTPB-MBDF-20Axx
(standard) or
2090-CTPB-MBDF-20Fxx
(continuous-flex)

TLP-B070-040
TLP-B090-075

2090-CTPB-MADF-18Axx (standard) or
2090-CTPB-MADF-18Fxx (continuous-flex)

2090-CTPW-MADF-18Axx (standard) or
2090-CTPW-MADF-18Fxx (continuous-flex)

TLP-BT15-100, TLP-B115-200
TLP-B145-050, TLP-B145-100
TLP-B145-150, TLP-B145-200

2090-CTPB-MCDF-16Axx (standard) or
2090-CTPB-MCDF-16Fxx (continuous-flex)

2090-CTPW-MCDF-16Axx (standard) or
2090-CTPW-MCDF-16Fxx (continuous-flex)

TLP-B200-300, TLP-B200-450

2090-CTPB-MDDF-12Axx (standard) or
2090-CTPB-MDDF-12Fxx (continuous-flex)

2090-CTPW-MDDF-12Axx (standard) or
2090-CTPW-MDDF-12Fxx (continuous-flex)

TLP-B145-250

2090-CTPB-MCDF-12Axx (standard) or
2090-CTPB-MCDF-12Fxx (continuous-flex)

TLP-B200-550, TLP-B200-750

2090-CTPB-MDDF-08Axx (standard) or
2090-CTPB-MDDF-08Fxx (continuous-flex)

2090-CTPW-MDDF-08Axx (standard) or
2090-CTPW-MDDF-08Fxx (continuous-flex)

Not applicable. Brake
conductors are included in the
power cable.

TLP-B235-TIK, TLP-B235-14K1?)

2090-CTPW-MEDF-06Axx (standard) or
2090-CTPW-MEDF-06Fxx (continuous-flex)

2090-CTBK-MBDF-20Axx
(standard) or
2090-CTBK-MBDF-20F xx
(continuous-flex)

(1) Refer to the Kinetix Motion Accessaries Specifications Technical Data, publication KNX-TD0O4, for cable specifications.
(2) Only these motors have separate brake connectors and brake cables. All other motors have brake wires included with the power connectors.

Table 52 - Kinetix MP, LDAT, LDC/LDL Motor Power Cable Compatibility

Motor/Actuator
Cat. No.

(with brake wires)

Motor Power Cat. No. ("

Motor Power Cat. No. ("
(without brake wires)

MPL-A/B15xxx-xx7xAA, MPL-A/B2xxx-xxTxAA,

MPL-A/B3xxx-xx7TxAA, MPL-A/BAxxx-xxTxAA,

MPL-A/Bhbxxx-xxTxAA, MPL-A/B5xxx-Xx7xAA,

MPL-BBxxx-xx7TxAA

MPM-A/Bxxxx, MPF-A/Bxxxx, MPS-A/Bxxxx

MPAS-A/Bxxxx1-V05SxA,
MPAS-A/Bxxxx2-V20SxA

MPAI-A/Bxxxx, MPAR-A/B3xxx,
MPAR-A/Blxxx and MPAR-A/B2xxx (series B)

2090-CPBM7DF-xxAAxx (standard) or
2090-CPBM7DF-xxAFxx (continuous-flex)

MPAS-Bxxxxx-ALMx2C
LDAT-Sxxxxxx-xBx
LDC-Cxxxxxx
LDL-xxxxxxx

N/A

(these devices do not include a brake option)

2090-CPWM7DF-xxAAxx (standard) or
2090-CPWM7DF-xxAFxx (continuous-flex)

(1) Refer to the Kinetix Motion Accessories Specifications Technical Data, publication KNX-TDOO4, for cable specifications.
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Table 53 - Kinetix TL and TLY Motor Power/Brake Cable Compatibility

Motor/Actuator Motor Power Cat. No. " Motor Power Cat. No. " m
Cat. No. (with brake wires) (without brake wires) Brake Cat. No.

_ N - - 3 Not applicable. Brake conductors
TLY-Axxxx 2090-CPBM6DF-16AAxx (standard) | 2090-CPWMBDF-16AAxx (standard) are included in the power cable,
TL-Axxxx - 2090-DANPT-16Sxx 2090-DANBT-18Sxx

(1) Refer to the Kinetix Motion Accessories Specifications Technical Data, publication KNX-TD0O4, for cable specifications.

Refer to Table 49 on page 92 for the motor power connector specifications.

Table 54 - Legacy Motor Power Cables for Kinetix MP Serve Motors

Motor Cable Description Motor Power Cat. No.
Power/brake, threaded 2090-XXNPMF-xxSxx
Standard
Power-only, bayonet 2090-XXNPMP-xxSxx
Power/brake, threaded 2090-CPBMADF-xxAFxx
Continuous-flex Power-only, threaded 2090-CPWM4DF-xxAFxx
Power-only, bayonet 2090-XXTPMP-xxSxx

Maximum Cable Length

Maximum cable length depends on the feedback type and input voltage that is
used in the application.

Table 55 - Maximum Cable Lengths (200V-class) Motors

Compatible Motor and Actuator
Cat. No.

TLP-Axxx-xxx-D Nikon (24-bit) absolute high-resolution, multi-turn and single-turn

MPL-AT5xxx-V/EXTxAA
MPL-A2xxx-V/EXTxAA

MPL-A3xxx-S/MxTxAA, MPL-Akxxx-S/MxTxAA

MPL A4S0 S7MxTxAR, MPL-ASkoe-S/HTxAA Hiperface, absolute high-resolution, multi-turn and single-turn 50(164)
MPM-xocxe-S/M pertace g ’ K

MPF-Axxxx-S/M
MPS-Axxxx-S/M

MPAR-A3xxxx-M

MPAS-Axxxx1-V05SxA (ballscrew)
MPAS-Axxxx2-V20SxA (ballscrew)
MPAR-ATxxxx-V and MPAR-A/B2xxxx-V (series B)
MPAI-AxxxxxM3

MPL-A15xxx-Hx7xAA
MPL-A2xxx-Hx7xAA

MPL-A3xxx-HxX7xAA Incremental
MPL-Adxxx-Hx7xAA
MPL-A45xxx-HxTxAA

MPAS-Axxxx-ALMx2C (direct drive) Incremental, magnetic linear
TLY-Axxxx-B
TL-Axxxx-B
TLY-Axxxx-H Incremental
LDAT-Sxxxxxx-xBx Incremental, magnetic scale
LDC-Cxxxxxx-xH, LDL-xxxxxxx-xH Sin/Cos or TTL encoder

Cable Length, max

Feedback Type m (ft)

Absolute high-resolution, multi-turn 50 (164)

30(98.4)

Tamagawa (17-bit) absolute high-resolution, multi-turn

10(33.)
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Table 56 - Maximum Cable Lengths (400V-class) Motors

Cable Length, max

Compatible Motor and Actuator Feedback Type m (ft)

Cat. No.

<400V AC Input 480V AC Input

TLP-B200-xxx-D 15(49.2)
TLP-BO70-xxx-D, TLP-B090-xxx-D, TLP-B1I5-xxx-D, | Nikon (24-bit) absolute high-resolution, multi-turn and single-turn 50 (164) 50 (164
TLP-BI45-10t-D, TLP-B235-xx¢-D (164)

MPL-B15xxx-V/Ex7xAA
MPL-B2xxx-V/EXTXAA 50 (164) 20 (65.6)

MPL-B3xxx-S/MXTxAA, MPL-Béxxx-S/MxTxAA
MPL-B&bxxx-S/MxTxAA, MPL-B5xxx-S/Mx7xAA

MPL-BBxxx-S/Mx7xAA, MPL-B8xxx-S/Mx7xAA . . . . .
MPL-B9xxx-S/MxTxAA Hiperface, absolute high-resolution, multi-turn and single-turn

MPM-Bxxxx-S/M 50 (164)
MPF-Bxxxx-S/M
MPS-Bxxxx-S/M

MPAR-B3xxxx-M

MPAS-Bxxxx1-VO5SXA (ballscrew)
MPAS-Bxxxx2-V20SxA (ballscrew)
MPAR-B1xxxx-V and MPAR-A/B2xxxx-V (series B)
MPAI-BxxxxxM3

Absolute high-resolution, multi-turn 50 (164) 20 (65.6)

MPL-B15xxx-HX7xAA
MPL-B2xxx-Hx7xAA 30(98.4) 20(65.6)

MPL-B3xxx-HX7xAA Incremental
MPL-Bhxxx-Hx7xAA 30(98.4)
MPL-B4b5xxx-Hx7xAA

MPAS-Bxxxx-ALMx2C (direct drive) Incremental, magnetic linear 20 (65.6)

LDAT-Sxxxxxx-xBx Incremental, magnetic scale
LDC-Cxxxxxx-xH, LDL-xxxxxxx-xH Sin/Cos or TTL encoder

10(33.1)

Table 57 - Maximum Cable Lengths, Third-Party Motors

Cable Length, max ) m (ft
Motor Insulation Rating ) g ()

<400V AC Input 480V AC Input
1000V 10(33.1)
1200V 15(49.2)
1488V 50 (164)/30 (98.4) 9 ‘)
1600V 50 (164)/30 (98.4)
(1) Motor Corona Inception Voltage (CIV) or Partial Discharge Inception Voltage (PDIV) ratings for
motor.

(2) Cable lengths are estimated assuming nominal DC-bus voltage at nominal AC line input voltage.
(3) Limited to 30 m (98.4 ft) for incremental encoders.

Cable Preparation for Kinetix TLP Servo Motors

Because the 2090-CTxx-MxDx motor cables are designed specifically for
Kinetix TLP motors, there is no preparation required.

«  2090-CTPW-MxDF flying lead power cables are equipped with ring lugs
where required, so no cable preparation is needed.

«  2090-CTFB-MxDD feedback cables are equipped with premolded
connectors on the drive end, so no cable preparation is needed.

If you are building your own cables, see Build Your Own Kinetix TLP Motor
Cables Installation Instructions, publication 2090-IN048, to attach motor-side
power and feedback connector kits to bulk cable. Also, see Kinetix 5100
Feedback Connector Kit Installation Instructions, publication 2198-IN019, to
terminate the flying lead feedback cable connections.
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Kinetix MP
Servo Motors

Dimensions are in mm (in.)

Kinetix MP

|<— 150(5.9) —>|

Cable Preparation for Kinetix MP Servo Motors

Motor power and brake conductors on 2090-CPBM7DF (series A) cables have
the following dimensions from the factory. If your cable is reused from an
existing application, the actual conductor lengths could be slightly different.

Figure 61- 2090-CPBM7DF (series A) Power/brake Cable Dimensions

- 102(40) ——— >
Edge of
Cable Jacket

V= Power Conductors
/ Wl

{PE
HERET] ¢ — Brake
Conductors

Dimensions are in mm (in.)

Overall Cable Shield

=T 1{s T

Brake Shield ‘

l——— 635(25)

Motor power and brake conductors on 2090-CPBM7DF (series B) 12 and 10
AWG standard, non-flex cables provide (drive end) shield braid and conductor

preparation designed for compatibility with multiple Kinetix servo-drive
families, including Kinetix 5100 drives.

Figure 62 - 2090-CPBMTDF (series B, 10 or 12 AWG) Power/brake Cable Dimensions

- 305(12.0) -

|———— 234(39.20) ———— |

——I = 15.0(0.59)

- 71(280) ———» U
12.7(0.50) —m |t— v
50(0.20) —»=| |--— W Power Conductors

Servo Motors jE!" S S ESsSS J ] -' - .

Overall Cable Shield : Brake
- Conductors
Heat Shrink
50(0.20)

—— ——I l—— 8.0(0.31)

See Build Your Own Kinetix TLP Motor Cables Installation Instructions,
publication 2090-IN048, to attach the proper ring lugs to PE, U, V, and W
conductors to 2090-CPBM7DF power cables when used with 2198-E2055-ERS,
2198-E2075-ERS, 2198-E2150-ERS, and 2198-4xxx-ERS servo drives.
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Motor Power Cable to Machine Frame Pigtail Cable

Cable Preparation for Kinetix TL and TLY Motor Power Cables

2090-CPBM6DF motor power cables, used with Kinetix TLY motors, require no
preparation. However, 2090-DANPT-16Sxx power cables, used with Kinetix TL
motors have a short pigtail cable that connects to the motor, but is not
shielded. The preferred method for grounding the Kinetix TL power cable on
the motor side is to expose a section of the cable shield and clamp it directly to
the machine frame.

The motor power cable also has a 150 mm (6.0 in.) shield termination wire with
aring lug that connects to the closest earth ground. The termination wire can
be extended to the full length of the motor pigtail if necessary, but it is best to
connect the supplied wire directly to ground without lengthening.

IMPORTANT  For Kinetix TL motors, connect the 150 mm (6.0 in.) termination wire to
the closest earth ground.

Figure 63 - 2090-DANPT-16Sxx Cable Preparation

; V)
Cable Braid Clamped Connectors

Machine Frame
ANONONNNNNNNNN

I
| Kinetix TL

Motor

L

N

(1) (1)
WL ////|_|////// A

77,
% ~<——150 mm (6.0 in.) Termination
7

(1) Remove paint from machine frame to provide HF-bond between machine frame, motor case, shield clamp, and ground stud.

Apply the Cable Shield Clamp

This procedure assumes that you have completed wiring your motor power
connector and are ready to apply the cable shield ground plate. Factory-
supplied motor power cables for Kinetix TLP and Kinetix MP motors are
shielded. The braided cable shield must terminate at the drive during
installation.

+  2090-CTPx-MxDx motor power cables are designed specifically for
Kinetix TLP motors and require no preparation.

« For 2090-CPxM7DF cables, used with Kinetix MP motors, ring lugs need
to be crimped to the PE, U, V, and W conductors when attaching to
2198-E2055-ERS, 2198-E2075-ERS, 2198-E2150-ERS, and
2198-E4020-ERS, 2198-E4030-ERS, 2198-E4055-ERS, 2198-E4075-ERS,
2198-E4150-ERS servo drives.

See Build Your Own Kinetix TLP Motor Cables Installation Instructions,
publication 2090-IN048, to attach the proper ring lugs to PE, U, V, and W
conductors to 2090-CPBM7DF power cables.

SHOCK HAZARD: To avoid hazard of electrical shock, make sure shielded
power cables are grounded according to recommendations.
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Follow these steps to apply the cable shield clamp.

Route the conductors with service loops to provide stress relief to the
motor power and brake conductors.

Tie Wraps 4

Grounding Plate

Apply tie wraps through the ground plate slots and around the exposed
cable shield.

Make sure the cable clamp tightens around the cable shield and provides
a good bond between the cable shield and the drive chassis.

Attach the motor-power ground wire to one of the PE ground screws.

Tighten the PE ground screw to a maximum torque value of 2.0 Nem
(17.7 1bein).

IMPORTANT  If the power/brake cable shield has a loose fit between the ground
plate and tie wraps, the cable shield ground is ineffective. When the
tie wraps are pulled tight, the result must be a high-frequency bond
between the cable shield and the drive chassis.

Figure 64 displays examples of how the motor cable conductors and shield can
be routed and attached for each of the servo drives.

Figure 64 - Kinetix 5100 Drive Ground Plate Examples

2198-E1020-ERS 2198-E2055-ERS 2198-E2075-ERS 2198-E2150-ERS
2198-E2030-ERS 2198-E4075-ERS 2198-E4150-ERS

o=

2198-E4004-ERS
2198-E4007-ERS 2198-E4020-ERS
2198-E4015-ERS 2198-E4030-ERS

2198-E1007-ERS
2198-E1015-ERS
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Motor Brake Connections

Wire the Motor Feedback
Connector

For wiring the brake circuit, see Motor Brake Circuit on page 68 for wiring and

configuration details. See Kinetix 5100 Drive/Rotary Motor Wiring Examples

on page 464 for motor brake wiring examples.

« Kinetix TLP servo motors use 2090-CTPB-MxDx power/brake cables.
Servo drives with a power rating > 5.5 kW require a separate brake cable.

See Kinetix TLP Motor Power/Brake Cable Compatibility on page 94 for

the drive catalog numbers that require a separate brake cable.

« Kinetix MP motors and actuators use 2090-CPBM7DF power/brake
cables.

« Kinetix TLY motors use 2090-CPBM6DF power/brake cables.
+ Kinetix TL motors use 2090-DANBT-18Sxx brake cables.

2090-CTFB-MxDD motor feedback cables are designed specifically for
Kinetix TLP motors. The drive-end connector plugs directly into the 15-pin
(MEB) feedback connector. The 2198-K51CK-DM1s feedback connector kit is
also available when making your own cables. See Wire the 2198-K51CK-D15M
Feedback Connector Kit on page 107 for pinouts and wiring.

2090-CFBM6DD and 2090-CFBM7DD motor feedback cables also provide a
drive-end connector that plugs directly into the 15-pin (MFB) feedback
connector. The 2198-K51CK-DM1s5 feedback connector kit can also be used with
2090-CFBM6DF and 2090-CFBM7DF flying-lead cables.

When using the 2198-K51CK-DM15 feedback connector kit, 2090-CFBM7DF
flying-lead cables require preparation to make sure the ground plate attaches
properly and conductors route smoothly to the connector terminals. All of the
current and legacy feedback cables listed below are compatible with the
2198-K51CK-D15M connector kit.

Table 58 - Kinetix TLP Motor Feedback Cable Compatibility

Servo Motor Cat. No. Feedback Cable Cat. No. ("

_AOLE- _ _ _ ) A1AN 2090-CTFB-MADD-CFAxx (standard) or
TLP-A04B-xxx, TLP-A/BO70-xxx, TLP-A/B090-xxx, TLP-A100-xxx 2090-CTFB-MADD-CFFxx (continuous-flex)

- _ - _ - . : s 2090-CTFB-MFDD-CFAxx (standard) or
TLP-A/BT15-xxx, TLP-A/B145-xxx, TLP-A/B200-xxx, TLP-A/B235-xxx 2090-CTFB-MFDD-CFFxx (continuous-flex)

(1) Refer to the Kinetix Motion Accessories Specifications Technical Data, publication KNX-TD0O4, for cable specifications.
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Table 59 - Compatible Motors and Actuators

Single-turn or Multi-turn Absolute Encoders

Incremental Encoders

Servo Motor Cat. No.

Feedback Cable " Cat. No.

Servo Motor Cat. No.

Feedback Cable " Cat. No.

MPL-A/B15xxx...MPL-A2xxx-V/E
MPL-A/B3xxx...MPL-Abxxx-M/S

MPM-A/Bxxxxx-M/S

MPF-A/Bxxxx-M/S

MPS-A/Bxxxx-M/S

MPAR-A/Blxxxx-V and MPAR-A/B2xxxx-V
(series B)

MPAR-A/B3xxxx-M

MPAI-A/BxxxxxM3

MPAS-A/Bxxxx1-V05SxA (ballscrew)
MPAS-A/Bxxxx2-V20SxA (ballscrew)

2090-CFBM7DF-CEAAXx
2090-CFBM7DD-CEAAXx
2090-CFBM7DF-CERAxx (standard) or
2090-CFBM7DF-CEAFxx
2090-CFBM7DD-CEAFxx
2090-CFBM7DF-CDAFxx (continuous-flex)

MPL-A/B15xxx...MPL-A/B2xxx-H
MPL-A/B3xxx...MPL-A/BA5Xxx-H

MPAS-A/Bxxxx-ALMx2C (direct drive)

LDAT-Sxxxxxx-xBx

LDC-Cxxxxxx-xH
LDL-xxxxxxx-xH

2090-XXNFMF-Sxx
(standard)
2090-CFBM7DF-CDAFxx
(continuous-flex)

TLY-Axxxx-B

2090-CFBMBDF-CBAAXx (standard)
2090-CFBMBDD-CCAAxx (standard)

TLY-Axxxx-H

2090-CFBMBDF-CBAAXx (standard)
2090-CFBMBDD-CCAAxx (standard)

TL-Axxxx-B

2090-DANFCT-Sxx (standard)

(1) Refer to the Kinetix Motion Accessories Specifications Technical Data, publication KNX-TDOO4, for cable specifications.

Table 60 - Legacy Motor Feedback Cables

Motor Cable Description Cable Cat. No.
2090-XXNFMF-Sxx
Encoder feedback, threaded 2090-UXNFBMF-Sxx
Standard

Encoder feedback, bayonet

2090-UXNFBMP-Sxx
2090-XXNFMP-Sxx

Continuous-flex

Encoder feedback, bayonet

2090-XXTFMP-Sxx

Encoder feedback, threaded

2090-CFBM4DF-CDAFxx

Cable Preparation for Kinetix TLP Feedback Cables

For Kinetix TLP motors, 2090-CTFB-MxDD feedback cables (with battery box)
are available for applications with and without the need for battery backup.

« For multi-turn feedback, use 2090-CTFB-MxDD cables with drive-end
connector plugs and wire the battery box (included with each
Kinetix TLP feedback cable) and install a customer-supplied battery.
Battery specifications are shown in Table 35 on page 73.

See Feedback Battery Box Installation Instructions, publication
2198-IN022, for more information.

« For single-turn feedback, use 2090-CTFB-MxDD cables with drive-end
connector plugs, however, the battery box option is not required.

« Ifyou build your own cables, see Build Your Own Kinetix TLP Motor
Cables Installation Instructions, publication 2090-IN048, and make
flying-lead feedback connections to the 2198-K51CK-D15M connector kit.

Figure 65 - Battery Box Wired With Battery

Feedback
Cable

Batter%
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Cable Preparation for 2090-CFBM7Dx Feedback Cables

2090-CFBM7DD motor feedback cables, used with Kinetix MP motors and
actuators (with Hiperface encoders), also provide a drive-end connector that
plugs directly into the 15-pin Kinetix 5100 (MFB) feedback connector. Use the
2198-K51CK-D15M feedback connector kit with 2090-CFBM7DF flying-lead
cables.

Cable Preparation for Kinetix TL and TLY Feedback Cables

For Kinetix TLY motors, 2090-CFBMéDx feedback cables are available for
applications with and without the need for battery backup.
«  For multi-turn encoders (TLY-Axxxx-B motors), use the

2198-K51CK-D15M feedback connector kit (with customer-supplied
battery) and 2090-CFBM6DF flying-lead cables.

« Forincremental encoders (TLY-Axxxx-H motors), use 2090-CFBM6DD
cables with drive-end connector and plug directly into the 15-pin (MFB)
feedback connector.

- Ifthe 2090-CFBM6DF flying-lead cable is preferred, the
2198-K51CK-D15M connector kit (without battery) can also be used.

For Kinetix TL-Axxxx-B motors, use 2090-DANFCT-Sxx feedback cables. You
must remove the drive-end connector and prepare the leads for terminating at
the 2198-K51CK-D15M connector kit. Install a (customer-supplied) battery for
multi-turn encoder position backup.

Figure 66 - Feedback Connection for Kinetix TL Motors

Kinetix 5100 Servo Drive
(front view)

2198-K51CK-D15M
Feedback Connector Kit
— (battery backup is optional)

2090-DANFCT-Sxx
Motor Feedback Cable
(drive-end connector removed)

11l 2090-DANPT-16Sxx
Motor Power Cable

i 5 Kinetix TL (TL-Axxxx-B) Servo Motors
(high-resolution encoder)
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Motor Feedback Cable Preparation

When using the 2198-K51CK-D15M feedback connector kit, you must prepare
the Kinetix 2090 flying-lead conductors with the proper strip length. The cable
shield requires a high-frequency bond with the ground pad.

Follow these steps to prepare feedback cables.

1. Remove 127 mm (5.0 in.) of cable jacket and 120 mm (4.7 in.) of cable
shield.

IMPORTANT  This length of wire is needed for the longest wires terminated at
each 8-pin connector. However, most wires are trimmed shorter,
depending on the terminal they are assigned to.

2. Determine the length for each wire and trim as necessary.
3. Remove 5.0 mm (0.2 in.) of insulation from the end of each wire.
Dimensions are in mm (in.)

Cable Shield 50(0.2) —>| |<—

Cable Jacket

70(03) —» L, 120(47) >

127(50) ——

A
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Apply the Connector Kit Shield Clamp

Follow these steps to apply the connector kit shield clamp.

1. Position the 12 mm (0.5 in.) of exposed cable shield over the ground pad
to achieve a high-frequency bond.

IMPORTANT Cable preparation and positioning that provides a high-
frequency bond between the shield braid and clamp is
required to optimize system performance.

Also, make sure that the cable is positioned where the cover
clamps onto the jacket for added stress relief.

2. Place the shield clamp over the cable shield and install the clamp screws.
Apply 0.34 Nem (3.0 lb+in) torque to each screw.

Cable positioned where the cover

Shield Cl
el iamp clamps onto the cable jacket.

3. Route and insert each wire to its assigned terminal, apply 0.20 Nem
(1.8 Ib-in) maximum torque to each screw.

Refer to the connector pinout as shown in Figure 67 on page 107.

4. Attach the tie-wrap (customer-supplied) through the slots and around
the cable shield for stress relief and to create a high-frequency bond
between shield and ground pad.
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Kinetix 2090 Feedback Cable Pinouts

The following tables provide motor connector pinouts and wire colors to the
2198-K51CK-D15M connector Kkit.

Table 61- 2090-CFBM7DF-CEAxxx Feedback Cables

Absolute, MPL-B15xxx and MPL-B2xxx-V/Ex4/TxAA | MPL-A15xxx and MPL-A2xxx-V/Ex&/TxAA
High-resolution MPL-B3xxx...MPL-B3xxx-M/Sx7xAA MPL-A3xxx-M/SxTxAA
Feedback MPL-A5xxx-M/Sx7xAA MPL-Akxxx-M/SxTxAA
MPM-A165xxx...MPM-A215xxx-M/$ MPL-A&5xxx-M/SxTxAA
MPM-Bxxxxx-M/$ MPM-A11Sxxx...MPM-A130xxx-M/$ . 2198-K51CK-DISM
MPF-Bxxx-M/S PRS- A /8 Wire Color Connector Kit Pin
Motor/Actuator Pin :F;:ﬁi’;;’_‘ﬁ% S HPF/MPS.. Aln;;x-l‘l Is
MPAS-Bxxxxx-VxxSxA MPAS-Axxxxx-VxxSxA
MPAR-Bxxxx, MPAI-Bxxxx MPAR-Axxxx, MPAI-Axxxx
1 SIN+ SIN+ Black 1
2 SIN- SIN- White/Black 2
3 Cos+ CoS+ Red 3
4 Cos- cos- White/Red 4
5 DATA+ DATA+ Green 5
6 DATA- DATA- White/Green 10
9 Reserved EPWR_5V Gray 14
10 ECOM ECOM White/Gray g
1 EPWR_9V Reserved Orange 1
13 TS+ TS+ White/Orange il
(1) The ECOM and TS- connections are tied together and connect to the cable shield.
Table 62 - 2090-CTFB-MxDD-CFxxx Feedback Cables
Motor Pin ;;r-,biAtx::s:;:.1,;:nr':u.{tliftlﬁ':,%i:;fe-turn Wire Color %Lgnsl; :ﬂ;ﬁg‘;ﬂ
High-resolution
A T+ White 5
B T- White/Red 10
C BAT+ Red Pin +
D BAT- Black Pin -
L Drain - L
R ECOM Blue 6
S EPWR_5V Brown 14
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Table 63 - 2090-XXNFMF-Sxx or 2090-CFBM7DF-CDAxxx Feedback Cables
Incremental

Feedback MPL-A/BI5xxx...1PL-A/B2uxx-Hxt/TxAA Wire Color |26 KEICK DIEH
Motor Pin

1 SIN+ Black 1

2 SIN- White/Black |2

3 COS+ Red 3

4 C0s- White/Red 4

5 DATA+ Green 5

6 DATA- White/Green |10
9 EPWR_5V Gray 14
10 ECOM White/Gray  [g("
n EPWR_9V Orange 7
13 TS+ White/Orange |11
15 S White/Blue 12
16 S2 Yellow 13
17 S3 White/Yellow |8
(1) The ECOM and TS- connections are tied together and connect to the cable shield.

Table 64 - 2090-CFBM6DF-CBAAxx Feedback Cables

Motor Pin LLt:Yr-teAn,:::)t:rEncoder Feedback Wire Color %}:?n:(t?tlterIZiTEm
9 AM+ Black 1

10 AM- White/Black |2

1 BM+ Red 3
12 BM- White/Red 4
13 [M+ Green 5
14 IM- White/Green |10
22 EPWR_5V Gray 14
23 ECOM White/Gray  [g )
15 S White/Blue 12
17 S2 Yellow 13
19 S3 White/Yellow |8
24 Drain - L
(1) The ECOM and TS- connections are tied together and connect to the cable shield.

Table 65 - 2090-CFBM6DF-CBAAxx Feedback Cables

Motor Pin I7L-Yb-ilt‘:)l?g;lflte, Multi-turn, High-resolution Feedback Wire Color lztﬂz-:cstl:rl(lzglgi':\
13 DATA+ Green 5
14 DATA- White/Green |10
22 EPWR_5V Gray 14
23 ECOM and BAT- White/Gray | (!
6 BAT+ Orange BAT+
24 Drain - L
(1) BAT-is tied to ECOM (pin 23) in the cable.
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Table 66 - 2090-DANFCT-Sxx Feedback Cables

. TL-Axxxx-B . 2198-K51CK-D15M
Motor Pin 17-bit Absolute, Multi-turn, High-resolution Feedback Wire Color Connector Kit Pin
12 SD+ Brown 5
13 SD- White/Brown |10
7 EPWR_5V Gray 14
8 ECOM and BAT- White/Gray [
14 BAT+ Orange BAT+
9 Drain - L
(1) BAT-is tied to ECOM (pin 8) in the cable.
Figure 67 - Wire the 2198-K51CK-D15M Feedback Connector Kit
O —j i O 1 P'azﬁ‘ ET]P“SE‘T cable shield Terminal  |Signal Wire Color
m in the channel.
2. Place the shield clamp over ! SIN+ Arts Black
o j I the expgsed shield. 2 SIN_ AM_ WhItE/B|aCk
3. Tighten screws, torque 3 CoS+ BM+ Red
i = 0.35 Nem (3.097 Ibein). L T White/Red
L6~ 5 DATA+  |IM+ Green
il © 8-pin m -
(i Connector (2x) 6 ECOM White/Gray
g N 7 EPWR_9V Orange
It Mounting 8 S3 White/Yellow
(i Screws (2) 10 DATA-  [IM-  [White/Green
1 n TS+ White/Orange
) 12 S1 White/Blue
16-pin D-subto | o
Motor Feedback (MFB) O Kinetix 2090 13 32 YE||0W
Connector | Feedback Cable 14 EPWR_5V Gray
+ Battery + (2
Ol — Shield Clamp y NA
Tie Wrap is - - Battery - N/A @)
recommended for - -
Stress Relief and Exposed Shield Aligned Clamp Screws (2) h Drain Shield
Wire Management Under the Shield Clamp (1) The ECOM and TS- connections are tied together and

connect to the cable shield.
(2) See cable pinouts for wire colors.
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External Passive-shunt

Resistor Connections

108

Passive shunt connections are made at the shunt connector on the bottom of
the drive or the terminal blocks on the front of the drive.

Follow these guidelines when wiring your 2198-Rxxx or 2097-Rx passive shunt:

« Refer to External Passive Shunt Modules on page 45 for noise zone
considerations.
« Refer to Passive Shunt Wiring Examples on page 463.

« Refer to the installation instructions provided with your Bulletin 2198
shunt module, publication 2198-INo11.

IMPORTANT  To improve system performance, run wires and cables in the wireways
as established in Chapter 2.

All Kinetix 5100 servo drives have internal shunt IGBT. However, only
2198-E1004-ERS...2198-E2030-ERS (200V) drives and 2198-E4004-ERS...
2198-E4015-ERS (400V) drives have an internal shunt resistor. The DC+ to ISH
jumper connects the internal shunt resistor.

IMPORTANT  You must remove the internal shunt jumper in the shunt connector
(between DC+ and ISH) before connecting the Bulletin 2198 or 2097
passive shunt resistor wires.

Figure 68 - 2198-E1004-ERS, 2198-E1007-ERS and 2198-E1015-ERS Servo Drives

Kinetix 5100 Servo Drives
(2198-E1004-ERS drive is shown)
Bottom View

Shunt Connector

Figure 69 - 2198-E1020-ERS, 2198-E2030-ERS, 2198-E2055-ERS, 2198-E2075-ERS, 2198-E2150-ERS,
and 2198-E4xxx-ERS Servo Drives

Kinetix 5100 Servo Drives
(2198-E1020-ERS drive is shown)
Front View

DC+ ] T
Shunt Connections ISH I
ESH )|

2198-E1020-ERS,
2198-E2030-ERS,
2198-E4004-ERS,
2198-E4007-ERS, and
2198-E4015-ERS
Kinetix 5100 Servo Drives
Front View

2198-E2055-ERS, 2198-E2075-ERS,
2198-E2150-ERS, 2198-E4020-ERS,
2198-E4030-ERS, 2198-E4055-ERS,
2198-E4075-ERS, and 2198-E4150-ERS
Kinetix 5100 Servo Drives
Front View
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Chapter 4 Connect the Kinetix 5100 Drive System

Table 67 - Shunt Connector Specifications

Recommended Wire

Kinetix 5100 Drive Conngcts to Size Strip_Length Torque Value
Cat. No. Terminals mm? (AWG) mm (in.) Nem (Ibein)
2198-E1004-ERS
2198-E1007-ERS 0Cs a2 11(0.4) Nl
2198-E1015-ERS ISH
2198-E1020-ERS ESH 0.20..5.26 0
7198-E2030-ERS (24..10) N/A
13(0.5) 50
2198-E2055-ERS ;
0.82..8.36 (15.48)
i . DC+ (188) 16 2)
2198-E2075-ERS ESH 1(0.4) (5.90)
- 2.08..211 310
2198-E2150-ERS ) 13(0.5) 7.44)

7198-E4004-ERS
7198-E4007-ERS Péf'”'iﬁ)-zs U
7198-E40T5-ERS

13(05
2198-E4020-ERS (03]
2198-F4030-ERS DC+ 0.82..8.36 160
2198-E4055-ERS ESH (18..8) (13.90)
2198-E4075-ERS 1(0.4)

2
2198-ELIEQ-ERS 208..211 13(05) 31@

(14...4)

(1) This connector uses spring tension to hold wires in place.
(2) Attach using a terminal crimp lug.

(27.44)

See Passive Shunt Considerations on page 35 for shunts compatible with your
Kinetix 5100 servo drive.
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Ethernet Cable Connections This procedure assumes that you have your Logix 5000™ controller and

Kinetix 5100 drives mounted and are ready to connect the network cables.

The EtherNet/IP™ network is connected by using the PORT 1 and PORT 2
connectors of the drive. Refer to page 50 to locate the Ethernet connectors on
your drive module. Refer to Figure 70 to locate the connectors on your Logix
5000 controller.

Shielded Ethernet cable is required for EMC compliance and is available in
several standard lengths. Ethernet cable lengths that connect drive-to-drive,
drive-to-controller, or drive-to-switch must not exceed 100 m (328 ft). Refer to
the Kinetix Motion Accessories Specifications Technical Data, publication

KNX-TDoo4, for more information.

Figure 70 - ControlLogix and CompactLogix Ethernet Port Locations

@
ControlLogix 5570 Controller with Sompaion et CompactLogix 5370 Controller,
Bulletin 1756 EtherNet/IP Communication Module e o Compact GuardLogix® 5370 Controller
* = =2 . .
(CompactLogix 5370 controller is shown)
| <Y
A
. Allen-Bradiey =] ol
= ]
ControlLogix Ethernet Ports Q g
The 1756-EN2T modules have only one port, | ) } Front View
1756-EN2TR and 1756-EN3TR modules have two. | Front Views o %°
H
LM e :
Logix5585 ™|
: CompactLogix 5380 Controller, or il
ControlLogix 5580 and | #=%% Compact GuardLogix 5380 Controller ¥ T
. therNet/IP
GuardLogix 5580 Controller (CompactLogix 5380 controller is shown) AB ?“» A % i
CompactLogix™ 5380 %"
gL

Port 1, Front

Front View A @
1GB Ethernet Port ﬂ ﬂ -

Bottom View

Port 2, Rear

The Logix 5000 controllers accept linear, ring (DLR), and star network

configurations. Refer to Typical Communication Configurations on page 21

for linear, ring, and star configuration examples.
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Chapter 5

Set Up EtherNet/IP Communication

Topic Page
Set Network Parameters by Using the Keypad Interface n2
Set Network Parameters by Using KNX5100C Software T4
Configure IP Address by Using BOOTP-DHCP Tool 115

You can add the drive to your Studio 5000 Logix Designer® application by
adding it to a configured EtherNet/IP™ module or controller under the I/O
configuration folder. After setting network parameters, you can view the drive
status information in Studio 5000® environment and use it in your Logix
Designer application.

Settings are stored in nonvolatile memory. You can change the IP address
through the keypad interface, Module Configuration dialog box in RSLinx®
software, by using KNX5100C software, or through the drive Internet Protocol
page of Module Properties in your Logix Designer application. Changes to the
IP address take effect after drive power is cycled.

If configure DHCP is turned ON in the Network Parameters, you must
configure the IP address of drive by using BOOTP-DHCP tool.

Use one of the following three methods to set the network parameters:
« Panel display
« KNXs5100C software on page 114
«  BOOTP-DHCP tool on page 115

The drive is factory programmed to static IP address 0f 192.168.1.1 and Gateway
address 0f192.168.1.254.

IMPORTANT  Only standalone mode is supported for linear motors and induction
motors.
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Chapter 5 Set Up EtherNet/IP Communication

Set Network Parameters hy Follow these steps to set network parameters.

Using the Keypad Interface Figure 71- Keypad and Display

- B

f— _—

2 @S
Qi DO

Kinetix 5100

ltem |Key Name Description
1 _ Displa A 5-digit, 7-segment status indicator that displays the monitoring
play values, parameters, and setting values.
Use this key to return to the parent menu or, if there is one, to return to
2 @ Mode key the previous menu.
Use this key to return to the previous menu. It is also increases the
3 @ Up key values that you edit while in the configuration and parameter edit
screens.
Use this key to advance to the next menu. It also decreases the values
b @ Down key that you edit while in the configuration and parameter edit screens.
5 @ Shift key Use this key to toggle between the digits or menus in the same level.
Use this key to enter a sub-menu, if one exists, or to confirm a value
6 @ Setkey that you have edited.

1. Apply power to your drive.

BOOTx appears on the display as the drive boots up. After a successful
boot process, the drive display scrolls 5100 192.168.1.1, then STOP
192.168.1.1.

Drive
Status

@W®™
E=piole=ni

Information Display/Setup Mode

Device
Information

2. Inthe Device Information screen or Drive Status screen, the current IP
address is shown.

3. Press (v) key.

SETTING appears on the display.
4. Press (§) key.

NET SETTING scrolls across the display.
5. Press (§) key.

STATIC IP scrolls across the display.
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Chapter 5 Set Up EtherNet/IP Communication

To enter the IP ADDR, press (§) key, and use the o keys to enter the IP
Address octets.

To enter the SUBNET, press (v) key, and use the o keys to enter the

subnet address octets.

To enter the GATE, press (v) key, and use the o keys to enter the

Gateway octets.

Press (M) to return to the Static IP display.
6. Press (v) key.

DHCP appears on the display.

To show the current DHCP setting (OFF or ON), press (§) key.

To change the DHCP setting, and press (a) or (v) key.
The display toggles between OFF and ON.

To apply the setting, press (§) key or to exit the setting press (M)
keypad.

See Chapter 6, Use the Keypad Interface for help with setting the network
parameters
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Chapter 5 Set Up EtherNet/IP Communication

Set Network Parameters by The KNX5100C software reads the parameters from your drive.

Using KNX5100C Software

steps to configure network parameters.

Follow these

T KNX5100C -K5100_Project 30 - [Parameter Editor []] - o x
[P File Settings Window Help - & x
|| texec) 10 ||| @ OFF LINE| Reset todule < =
o Fencton st 1w @ E9@
E v B start A | Motor Drive General status monitor Control I/0  Communication Diagnosis Motion
3 v B prive 1:(offline)
2 B ication Setting 10 |Name LL L] [value +|unit |[#in [Max |pefault ~
5 Drive Ip Address Setti | 238 |GearRatioFollowerCountshd. 6777216 Counts 1 536876911 16777216
v 34l settings 239 | SpecialFunctionConfigurationl x1600 exe000 oxBF4S ex1ee0
Hotor Selection 240 |specialFunctionConfiguration2 x0021 exoeee 0xee31 exee21
g General Setting 242 |Absolutesystensetting 3 x0000 0x0000 ex0101 ex0000
A} Comnand Source 243 |pataReadunitselection x0020 exeeee exeee? exeeee
R Pulse Output 251 |Positi. ms o 65535 0
E-gear Ratio 252 |sTOFeedbackConfiguration %0012 oxee12 oxee22 oxee12
Filter 253 [SpecialfunctionConfiguration3 s lexee1e oxee0e 0x0030 0x0010
Y, Notch Filter 263 |PItoPTorqueThreshold 500 % 1 s00 s00
- Limit 266 |specialfunctionConfigurationd s loxeeec exeee0 exeeoF exeeec
'gﬁ:i?zl::‘; Roop 279 |30g0peration 200 e ° seee 20
g (i 284 |ExecutenuCalibration vl fe o 1 °

1. From the Function List, click Drive IP Address Setting.

The Drive IP Address Setting dialog box appears, and the current IP

Settings are displayed.

& Drive IP Address Setting []

(@Obtain IP address automatically (Enable DHCP)

IP Address:

(QuUse the following IP address (Disable DHCP)

Ethernet Address

Private Network:

IP Address:

Subnet Mask :

Gateway Address:

192.168.1.

Apply

Close

(=8 Hoh ==

2. Choose between STATIC IP and DHCP.

The default setting is STATIC IP.

3. If STATIC IP, then configure the following parameters:
- IPaddress
- Gateway
- Subnet mask
4. Click Apply.
5. To have the IP Settings take effect, click Reset Module from the tool bar.
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Chapter 5 Set Up EtherNet/IP Communication

Configure IP Address by Follow these steps to configure the IP address.
USII‘Ig BOOTP-DHCP Tool The Kinetix 5100 drive supports DHCP only, not BootP. You can use other DHCP
server software to configure the IP address of the Kinetix 5100 drive. This
example shows a software tool called BootP-DHCP Tool, which is installed
together with the Studio 5000 application.

1. Connect your PC with a Kinetix 5100 drive via Ethernet cable, and then
apply the power to the drive.

2. Open BOOTP-DHCP tool in your workstation, and select network
interface according to your environment as shown.

In this example, the IP address of workstation is 192.168.1.25.

Please select a network interface:

Description ] IP Address
PANGP Virtual Ethernet Adapter Unknown
Microsoft Virtual WiFi Miniport Adapter Unknown
Intel(R) Dual Band Wireless-AC 8260 10,108.146.33

Intel(R) Ethernet Connection 12194M 192.168.1.25

VirtualBox Host-Only Ethernet Adapter 169,254,244, .,

The BOOTP-DHCP tool automatically scans the devices that are
configured to DHCP on the network, and displays the device MAC
addresses as shown.

File Tools Help

Add Relation DiscoreiEliston Clear History ]

Ethernet Address [MAC]:Type [hr:min:sec] | # | IP Address | Hostname
00:00:BC:01:01:01 DHCP 16:25:30 28 192.168.1.11

Entered Relations

Ethernet Address [MAC) ] Type ‘ IP Address Hostname | Description
 Ermorg and warnings 1 1 Relations -

| Sent192.168.1.11 to Ethemet address 00:00:BC:01:01:01 | | Oof 256

You can find the MAC address of your drive on the drive label. In this
example, the MAC address 00:00:BC:01:01:01 is used.
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3. From the dialog box, double-click the MAC address of your drive.

The New Entry dialog appears.

Server [P Address: (192 168.1.25
Client Address [MAC): IDD:DD:BE:D‘I:D‘I:D'I

Client IP &ddress: | 192 . 168 . 1 . 11|

Hostrame: I
Description: I

ok I Cancel |

4. Type your specified IP address in the New Entry dialog, and then click
OK.
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Keypad Input and Panel
Display

Use the Keypad Interface

Topic

Page

Keypad Input and Panel Display

n7

Drive Displays

18

Edit Settings From the Display

122

The Kinetix® 5100 drive is equipped with a diagnostic status indicator and five
push buttons that are used to display information and to edit a limited set of

parameter values.

The drive has three status indicators: Charge, MOD, and NET. For an
explanation of their functions, see Status Indicators on page 449. For more

information on how the keypad and status indicator can be used to do tuning,

see Autotuning via the Drive Panel on page 204.

Figure 72 - Keypad and Display

4 N

(. -

2 @S
@ D

. a 4
Kinetix 5100
Iltem |Key Name Description
1 _ Disola A 5-digit, 7-segment status indicator that displays the monitoring
play values, parameters, and setting values.
Use this key to return to the parent menu or, if there is one, to return to
2 @ Mode key the previous menu.
Use this key to return to the previous menu. It is also increases the
3 @ Up key values that you edit while in the configuration and parameter edit
screens.
Use this key to advance to the next menu. It also decreases the values
b @ Down key that you edit while in the configuration and parameter edit screens.
5 @ Shift key Use this key to toggle between the digits or menus in the same level.
Use this key to enter a sub-menu, if one exists, or to confirm a value
6 @ Setkey that you have edited.
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Chapter 6 Use the Keypad Interface

Drive Dlsplays After the drive boots up successfully, it displays ‘Kinetix 5100’ briefly and then
transitions to the Drive Status display, assuming the drive is disabled/servo
off. If the drive is enabled/servo on with no faults, then the Real Time display is
shown. If a fault occurs, then the fault screen displays an E, followed by the
fault code. If a warning occurs, then the fault screen displays an A, followed by
the warning code.

For more information on fault codes, see Chapter 16, Troubleshoot the Kinetix
5100 Drive System.
Main displays are as follows.
« Realtimedata
« Drive status
« Setting
Power Up/
Reset
Boot Boot Boot __
- - Completed %)e
Disable/
,,——’(ﬁi&)‘——\\
| Drive Enable/ Real Time
@ @ @ @ Servo On Displa
Drive is Running
: version Uevice | No key event/fault
@ @ y
o ™
Information Display/Setup
Real Time Data
Real Time Data screen shows the real-time value of the selected parameter. The
Real Time Data display format is as follows.
Parameter Name FB.PUU_00000_UU
(first parameter is
shown in this example) Units
Space Space
Parameter value
Use the = keys to move between parameters.
When the drive is enabled/servo on, you can use the (M) key to access the Drive
Status screen to view information. If no button is pressed and no fault or alarm
occurs within one minute, then the display reverts back to Real Time Data.
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Figure 73 - Real Time Data Display

Clear
ault
( Mode )

Real Time
Display

Drive Enable/

Drive is Running
Serv]r On  Nokey event/fault

Status

Setup Mode

Drive
Disable/

Information Display/

()

Q
0

Fault

Fault

For example:
On the Real Time Display, the drive displays FB.PUU. When you press (a ), the
drive displays C-PUU, which is the input pulse number. See Table 68 for the

description of the Real Time Display symbols.

Occurred

L )

)
0

e e
I@I@JTH

L

Table 68 - Real Time Display Symbols

Code SR;?“II;[‘::“E Displayed Description Unit
o Motor feedback pulse number after the scaling of .
0 L electronic gear ratio. User unit
__onn Input pulse number of pulse command after the :
] _ l3 i scaling of electronic gear ratio. User unit
9 C_corni The deviation between control command pulse and User unit
(g feedback pulse number.
1 Motor feedback pulse number (encoder unit) (1.28
3 o [l million count/rev) Count
/A B I I Input pulse number of pulse command before the | -
—_ e scaling of electronic gear ratio. (encoder unit)
- _ I_ Error pulse number after the scaling of electronic
5 [ gy [ gear ratio. (encoder unit) Count
6 - F‘ - F - Input frequency of pulse command. kHz
7 ':IF'F E |_= Motor speed. rpm
8 ' de : Speed command. Volt
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120

Table 68 - Real Time Display Symbols (Continued)

Real Time Displayed - .
Code Symbol Description Unit
P g
9 Coroc Speed command. rpm
10 CorC q I Torque command. Volt
1 C - =— DI l: Torque command. %
aur . %
12 mht Nt B Average torque 7
13 F':: —= Peak torque. %
14 (| Main circuit voltage. Volt
J DuUD ’
N Load/motor inertia ratio. .
¥ i If 13.0 s displayed, the actual inertia is 13. 1time
e . °
16 uoCC IGBT temperature C
17 Resanance frequency. Low byte is the first resonance Hz
C a0 and high byte is the second resonance.
l:: |=: F 3 The absolute pulse number of encoder Z phase
- equals the homing value, 0. The absolute pulse
18 0 45000 0 45000 number can be +5000 or -5000 pulses depending on -
o > whether the motor rotates in a forward or reverse
| | direction.
| |
Map parameter number 1displays the content of
19 r“-”q::' = parameter ID55 (P0.025). Specify the map target by -
using 1060 (P0.035).
=, Map parameter number 2 displays the content of
20 ﬂ r”:“:' |—' parameter D56 (P0.026). Specify the map target by -
— using 1D61(P0.036).
——wr————— Map parameter number 3 displays the content of
2 : ”-“ |=:' 1 parameter D57 (P0.027). Specify the map target by -
- using 1062 (P0.037).
—r——— Map parameter number 4 displays the content of
22 r“ ” I=-' '—H parameter 1058 (P0.028). Specify the map target by -
using ID62 (P0.038).
Monitor variable number 1displays the content of
23 L'Fh_ - : parameter D663 (P0.009). Specify the monitor -
variable code by using ID668 (P0.017).
=, Monitor variable number 2 displays the content of
24 '—'F'"— - parameter D664 (P0.010). Specify the monitor -
L variable code by using ID669 (P0.018).
= Monitor variable number 3 displays the content of
25 '-'Fh— -9 parameter D665 (P0.011). Specify the monitoring -
= variable code by using ID670 (P0.019).
— Monitor variable number 4 displays the content of
26 '—':—h— - '—i parameter D666 (P0.012). Specify the monitoring -
variable code by using ID667 (P0.020).
Offset value between motor position and Z phase in
] "o PUU unit. The value is 0 when the position overlaps .
4 —_Toou with Z phase. The greater the value, the greater the User Unit
offset.
28 . Current drive fault. -
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Table 68 - Real Time Display Symbols (Continued)
Code SR;;:IL'I'“& Displayed Description Unit
29 =:= F =—| LH = Position feedback from the auxiliary encoder. User Unit
30 O 1 n Position deviation between the position feedback User Unit

e and the command from the auxiliary encoder.

CcIn Feedback position deviation between main encoder :
d (R g [ and auxiliary encoder. User Unit
Drive Status Display

This display provides drive information and access to the Setting display,
which shows network and parameter information. When the drive is enabled/
servo on, the information can only be viewed.

Use the = keys to move between status information displays.

Status

@™

Version
Information

ol
Uevice

@ @
o ™

Information Display/Setup

Device Information Screen

Drive Status Name |Display String | Description
If the drive has passed boot steps and self-testing, but the drive has
not been configured.
Standby Stdby + DHCP off: Stdby 192.168.1.180
« DHCP on (before IP address is assigned): Stdby_DHCP_0.0.0.0
« DHCP on (after IP address is assigned): Stdby_DHCP_192.168.1.180
Stopped StoP If the drive has been configured, but it is still not enabled/servo on.
Running RUN The drive is enabled/servo on.
Fault A fault or warning occurred during operation.

Version Information Screen

This screen displays hardware and firmware versions of the drive. The display
string is h_01.002__F 01.102. h represents the hardware version, and F

gy B

represents the firmware version.
Setting Screen

When the drive is disabled/servo off, the Setting screen lets you edit the
network address or drive parameters, or reset the drive.

For more information, see Edit Settings From the Display on page 122.
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Edit Settings From the Access the Setting display from the Drive Status display by pressing the (v)
Display key.
When the drive is disabled/servo off, perform the following steps.
1. Pressthe (§)key to enter the editing mode.

Use the

o keys to scroll through the Network setting, reset, and
parameter setting displays.

2. Press the (M) key to return to the previous display.

Figure 74 - State Switch Machine of Information Display and Setup

Drive
G
ol 82
- Version Devi
@ @
— () ™

Information Display/Setup

Edit Network Settings

From the Setting display, perform the following steps.

1. Press(S)to goto Network Setting display.
2. Press('S)again to enter the Static IP display.

From that display, there are two choices:

« Press(S)again to set a static IP address. See Set Static IP Address.

« Press (v)to turn DHCP on or off. See Turn DCHP On or Off on
page 123.

Set Static IP Address

On the Static IP Address display, perform the following steps.

1. Pressthe (s)key to enter the IP Setting display.
2. Pressthe (§)key to enter the edit display.

Use the

o keys to move between the IP Address, Gateway, and Subnet
setting screens.

3.

See Figure 75.

4. Press((S)in any one of those settings displays and use the = keys to

edit the values.
5. Pressthe (M) key twice to set the values and return to the original display.
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Figure 75 - State Switch Machine of Setting
Networ|
) )

PP

Editing

s

nange

(O
@G0 @-CmD
'Settm —®—> ’ n <_®_ :

(D
Editing

P

ange

()
=

Editing

P

ange

_@,

Turn DCHP On or Off

On the DHCP display, perform the following steps.

Press the () key to enter the DHCP editing display.

L
2. Pressthe (§)key to turn the switch OFF or ON.

3. Pressthe (M) key to return to the DHCP editing display.
4.

Press the (a) key to return to the IP Setting display.

Networ
)

ON/OFF
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Edit Parameter Settings

From Settings display, perform the following steps.

1. Pressthe (S)key to get to Network Settings.
2. Pressthe (v)key for Parameters.
3. Pressthe(§)key for the parameter editing mode.

Starting with group o, use (v) to move between parameter numbers
within the group.

4. Use («) to move to the next parameter group.

Use the

® keys to move between parameter numbers within a group.

5. Once you have navigated to the parameter you want to edit, press the (§)
key to select it.

Use the = keys to change the value of the selected digit (flashing). Use
the () key to move between digits.

6. Pressthe (§)key to confirm the edit or the (M) key to cancel the change
and to return to the Parameter display.

When you press the () key, the drive saves the value and displays Saved or
another status message on the display. See Table 69 on page 125.

Networ
Setting

®m

Qi
Mode
| i
b
[ —(Parameter Group 0 (O—
)

I
Parameter @4% (<)—=Fhange Digit3
T
@)

1

Parameter

Parameter

0
L)

Parameter

Parameter

Parameter

|

e 3 E{E e EeE |
l@l@l@l@l@#@
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Save Display

When you have set the parameter, press the (S ) key to save. The display shows
one of the following symbols for one second.

Table 69 - Parameter Status Display

Displayed Symbol Meaning Description
g | T Saved Correctly saved the setting value.
1) 1
Ijl_ll_ -r Out of Range | Incorrect value or the input is reserved for this value.
W) ] Power On The parameter will be effective after the servo drive is re-
o ur powered.
Example
Power On

Vo .

Stand by Display | — [ Press key for Set menu.
N C2

) / Press( S ) O key to select and N\
| N | |
A press keys for Parameter
IR AN © il
== = = =
— P AN
T 1 O Y Preskaey to select. )
L l.' .' '.' '. N |D1UU(P0000)|sdlspIayed
2 S — = ==
I e R
e InIn Il / Press;)key to navigate to IDT16 (P1. DUU) \
(o
* < A N Then press keys to for ID117 (P1.001)
y >~ _ Y _ _ _ _
- - T T = =
I O B I R
o e e fytise'e_“/
v 5 s = - =
T TaTe / It displays the current value of the ControlMode IDTI7 (1. 001) \
I f parameter. Use the key change the value to required setting. /
T e 2l -
T T T8 ke to select.
F— Press| S ) (S keytoselect. )
Vb T Pressio keytosele P
T m -~~~
o ] Powercycle the Kinetix 51[][]t0 \
I T N activate the ControlMode settlng/

Reset the Drive via Keypad

To reset the drive, perform the following steps.

1. From the Parameter display, press the (v ) key to get to the Reset display.
2. On the Reset display, press the () key.

The reset string blinks.

3. Pressthe(s)keyagain.

Rockwell Automation Publication 2198-UM004D-EN-P - December 2022 125



Chapter 6 Use the Keypad Interface

The drive resets.

4. Pressthe (a)key to return to the Parameters display.

Display Low Byte, High Byte, and Negative Values

In the real-time data display, all values are scrolled and displayed as decimal or
hexadecimal. On the parameter editor screen, the value range can be shown in
one of two ways:

« The real-time value is ‘short’ or 16 bits (can be shown in one screen).

«+ The real-time value is ‘long’ or 32 bits (must be shown in two screens).
The first screen is the high byte and the second screen is the low byte. In

these instances, use the (<) key to move between screens.

How the panel displays 16-bit and 32-bit values is shown in Table 70.

Table 70 - 16-Bit and 32-Bit Display Formats

Example of the displayed value Description
1300 If the value is positive 12345, the display shows
nw_ j -llj (Dec) 12345 in decimal format.
_ 16 bits If the value is OXOTIF, the display shows OxOTIF in
Mo hexadecimal format; the highest digit is not
'_l ru (HEX) shown.
1 o T . . .
H_ ) ¥ |(Dec high) If the value is (positive) 1230478900, the display
for the high byte shows 12304, and display for the
00NN low byte shows 78300, both in decimal format.
020 3100 | (Dec low)
32 bits
I . .
) 00 | (Hex high) If the value is 0x001F0000, the display for the
high byte shows h001F, and display for the low
eTnlnln byte shows LO00O in hexadecimal format.
LV [ (Hex low)

Figure 76 shows the panel display of positive and negative signs.

Figure 76 - Panel Display

Positive Sign Negative Sign
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Display Fault Record

From the Diagnosis display, use the (<) key to move between high and low
byte. Parameter ID274 (P4.000) FaultRecordN displays the most recent fault. It
is not read-only and can be set to o to reset all fault records.

Parameters ID275...1D278 (P4.001 ...P4.004) are read-only.

ounnnm S I Om o
oy —

The first recent error.

4_

»
|

*

) B

The second recent error.

0
L
=5

«— |C

<@ 3 @ 3o 63 o
(N

()
mJ

F' '—“—: L =:= |§ 'E' The third recent error.
LA

P |_=‘U . > =_ =] =_= |£ |:| The fourth recent error.

=_| |_==:= =:= L: S L U =:= ':' El The fifth recent error.

Diagnosis Parameters via Keypad
You can use the keypad to display the status of digital inputs and outputs.
Digital Input Diagnosis Operation

When external output signal triggers DI1...DI10, the display shows the
corresponding signal by bit. When the bit is equal to 1, the DI is on.
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For example, if hexadecimal number 3FE1 is displayed, the binary equivalent
for E is 1110, then DI6...DI8 are on.

PI |i‘|l‘l‘l
l S
JFE !
| 11011 11]1110]00 0 1] snarycote
1—41—3 5;1_03 ;7;; _4_337 <_CorrespondingDlstatus

The display is in hexadecimal format.

Digital Output Diagnosis Operation

The output signal DO1...DOs are triggered and the corresponding signals are
shown on the display by bit. When 1 is displayed, the DO is on.

For example, if hexadecimal number 1F, is displayed, the binary equivalent for
Fis 1111, then DO1...DO4 are on.

I’Il_:l

‘

f\

|O 0 01|1 11 1|<—Binarycode

— — — — Corresponding DI status
5 4 3 2 1 *— ponding

5 1o

=N

The display is in hexadecimal format.

Display Firmware Upgrade Information

See Upgrade Kinetix 5100 Drive Firmware on page 477.
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Before You Begin

Configure the Drive with KNX5100C Software

Topic Page
Before You Begin 129
Download KNX5100C Software 130
Connect to the Drive/Set Your COM Port 132
Configure Drive Settings 134
Set the IP Address 134
Configure the Motor Selection in KNX5100C Software 134
Parameter Editor 152
Choose an Operation Mode 156
Configure Settings 159
Configure Position, Velocity, and Current Loops 182
Digital 1/0 and Jog Function in KNX5100C Software 184

This section provides instructions to download and install KNX5100C
configuration software. It also provides procedures to launch KNX5100C and
configure your Kinetix® 5100 drive system with a Micro80o™ controller by
using the Connected Components Workbench™ software.

For help using the Connected Components Workbench as it applies to
configuring the Micro8oo controllers, see Additional Resources on page 14.

The Connected Components Workbench application, version 11.00 or later,
makes it possible to launch KNX5100C Configuration Tool and to configure a
Kinetix 5100 drive.

These procedures assume that you have wired your Kinetix 5100 drive system.

KNX5100C software is required for all applications. It is used to commission,
configure, and possibly program the Kinetix 5100 drive.
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Download KNX5100C
Software

KNX5100C configuration software is available for download at the Product
Compatibility Download Center (PCDC) website:

https://compatibility.rockwellautomation.com/Pages/home.aspx
and search Kinetix 5100.

To download the KNX5100C configuration software, perform the following
steps.

1. Go to the Product Compatibility Download Center website.

The Compatibility and Downloads webpage appears.
2. In the Search PCDC window, enter Kinetix 5100.

Compatibility & Downloads

The Product Compatibility and Download Center (PCDC) can help you find product-related downloads
including firmware, release notes, associated software, drivers, tools and utilities.

\_/" What's New... Lifecycle now available by Product Version. Subscribe to Important Notices and get N
Notified on Product Safety Alerts in PCDC. All EDS and AOP files are accessible in PCDC via search on a
Support o PORN | Kinetix 5100 n
Downloads Kinetix 5100 (2198 - Exox)
Ovenview =) Compare
» Certifications ¢
» Drawings parading one or mor

» Drivers & Firmware
» Electronic Data Sheets » Compare Products
» Procurement Specfications

» Sample Code

PCDC Feedback

= Views
-

Please provide us feedback

on the PCDC to help us make Available Versions

the site better, report an emor See svailable versions ¢
or just leave us a comment

We appreciate your

feedback! » Configured Views » Available Versions

Provide Feedback

Technical Support

Resources

Our global infrastructure of
support centers and subject
matter experts are here to » Overview Video - Product Compatibility and Download Center
help you protect your

automation investment e

Get Support Now

3. Click the appropriate software version and follow prompts to download.

4. Extract the zip file and run Setup.

Launch KNX5100C Configuration Tool

To launch the KNX5100C configuration tool, perform the following steps.

1. Use one of two methods to launch the KNXs5100C software:

a. On your personal computer desktop, double-click the KNX5100C
shortcut icon.
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2.

b. If you have Connected Components Workbench software installed,

open it and select Tools > KNX5100C.

@, Connected Components Workbench Standard Edition

File Edit View | Tools | Communications Window Help
a2 ‘ fﬁ MicroLogix Library Converter Ctrl+Alt+L -I ‘ oo
i | o DeviceNet Node Commissicning Ctrl+Alt+] Application Language:
(% sDCard Utility Ctrl+Alt+U
Medule Profile Tool Ctrl+Alt+M

KNX5100C

ControlFLASH
Create new projt

Application Tod External Tools...
Import and Export Settings...
Q Options...

Disce

When the KNX5100C software is launched, it starts with a new project. If
you create a New Project, you can choose to add a New Device. When you
click Add, the drive is automatically created. If you cancel the New

Project prompt, you can open an existing file.

Lig

Choose the COM port associated with your drive.

l@ Project - (] 54

Project Name:
Location: g
| | Browse ‘
oK || cance1 ‘

If you are connected to your drive, click the Com port pull-down menu and select
a COM port. In some cases, the mini-USB cable has to be removed and reinserted

to refresh the COM port state.

“unction List I
~ B start ; e .
v B Drive 1:Kinetix 5108(cFfline) Hb R e BT T o [E=5 EO8 ==

[Bs communication Setting
& Drive IP Address Setting
v .3 settings
Motor Selection
General Setting
&, Command Source
nn Pulse Output

E-gear Ratio
- Filter

Y nNoteh Filter

@ o Line

Communication Status

Com port

O

Limit
-\ Analog 1/0
3 Full Closed Loop
v i Tuning
Manual Tuning
Auto Tuning

Inertia Estimation
System Analysis
Position Loop
Velocity Loop

Z& Current Loop
Scope

Connect

0 I O T P Y P O I SN S P2
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Chapter 7 Configure the Drive with KNX5100C Software

3. Click Add to add your drive to the Function List.

By default, Kinetix 5100 is used as the device name.
1 KNXS100C - [Parameter Editor anetixs 007 AN ——

Pl File settings  mWindow  Help

| Kinetix510@ y[[w.al] PR: Position mode (register input) v]l QOFFLINE Reset Module 4
5| Fnctonst 1 M AN BTR
a| & stert |prive | General [ status monitor | control [1/0 | communication | Diagnosis [Hetion
. o kinetixs100(offline)
L] Communication Setting I0_|Name [ 111 [value *|unit [[EH
# Drive IP Address Setting S MotorType sP e
4 3#f settings 2 |MotorCataloghumber[@]-[3] s ox
Motor Selection —__|Motorcataloghumber(41-[7] s ox
g General Setting ___|Motorcataloghurber(3)-[11] s ox
na Pulse Output ___|motorcataloghumber[12]-(15) s ox
%f—gear Ratio 4__|MotorRatedContinuousCurrent sp Amps (RMS) .
Filter 5 |MotorRateavoltage s Volts (RMS) @
i Motch Filter 6__|MotorRatedOutputPorer K 0.
- Linit 8__|MotorMaxSpeed s P RPM e
£\ Analog 1/0 3 |rotartyMotorPoles slp pole 8
"l '“"’:”i . 1@ |PMMotorTorqueConstant s N-m/Amps (RMS) @.
i g;”“‘ﬂ Tinting 11_|RotarytotorInertia s 10~-dkg-m'2 | @,
| uto Tuning 22
EP% tacrrie etiaiog 12_|rotorrateaspeea s P RPM e
Bl e 13 |MotorSeriallumber(®]-[3] ” v [ex13azest ox
| 28 position Loop ___|vetorserialiumber4)-(7) R v [ex3s3a3e3e ox
|25 Vvelocity Loop ___|mMotorserialiumber(s]- (9] R v [exzesn ox
“fs Current Loop 599 |EncoderType s P lexeeee ex
Scope 680 |Encoderesolution sp 16777216 Counts/Rev 12
%Psrametzr Editor 601 |Prasesequence s loxe1ce ox
Digital IO / Jog Control 682 | CommutationOffset s 20 Degrees .
I\ Fault Information 603 |HallHystersishidth s P lo.2 Degrees e.
B_EI‘-unf.toriNx Status 684 |ElectricalAngleCorrection s |axaeea 8x
4 -4P Motion Control 609 |MotorTempSensor RSP e e
PR Mode Editor 610 |MotorTempSensorResistance RS 50000 Ohms ]
€-CAM Editor 611 |MotorRatedPeakCurrent sp BN Amps (RMS) o.
Capture(CAP)/Compare(CHP) || 515 |pmiotorResistance s 1.635 ohms e.

To add more drives that are connected your computer, from the File menu,
choose Add New Drive or right-click Start/Add Device in the Function List.

Connect to the Drive/Set You can change the COM port associated with your drive if it has changed after

Your COM Port

132

initial configuration. In some cases, the mini-USB cable has to be removed and
re-inserted to refresh the COM port state.

To change the COM port, perform the following steps.

1. From the Function List, click Communication Setting.

T KNX5100C
File Settings Window Help

{ Kinetix51ee H[axal] PR: Position mode (register input) v]l QOFFLINE Reset Module 'i "
= | Function List Rligs
&
2| 4[] start
2| 4 kinetixsiea(offline [ Communication Setting [Kinet5100] o ==
: /B4 Communication Setting
3 g o )
434 settings Communication Status . Off line

Motor Selection
General Setting
nm Pulse Output

i E-gear Ratio _
= Netch Filter
o= Limit
£\ Analog 1/0
4.[3] Tuning
-2 Manual Tuning
Auto Tuning
Inertia Estimation
System Analysis
Position Loop
Velocity Loop
Rl Current Loop
H Parameter Editor
$ Digital 10 / Jog Control
Fault Information
E Monitoring Status
4-4P Motion Control
i PR Mode Editor
E E-CAM Editor

Capture(CAP)/Compare(CMP)

2. Choose the COM port associated with your drive.

You can choose the COM port from the pull-down menu, or click to refresh
the COM port.
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3. Click Connect to connect your drive.

The online process options dialog appears.

Select a option as the online process:

@ Upload all parameters from drive.

@) Download all parameters to drive.

) Compare all parameters with drive.

[ cancer |

4. From the three options, choose the one that is best suited as your online
process, and then click OK.

5. Ifyou select the first option, an uploading message box appears until the
process is completed.

Message

Uploading Parameter...

@ Upload from drive OK!
—

6. Inthe Communication Setting dialog, communication status is shown as
online.

(1B Communication Setting [Kinetbs100] =

Communication Status . On line

Com port Com9 =

Disconnect
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Configure Drive Settings

Set the IP Address

Configure the Motor
Selection in KNX5100C
Software

If an I/O connection is established with a controller, the KNX5100C software is
then set in 'read-only' mode and configuration changes are not permitted. In
this situation, you can exit the I/O connection by checking ‘Inhibit Module’ on
the AOP 'Connection’ page or when you disconnect the network cable from the
drive.

T e e o e e s o [
Gererdd Connection
Connecton®™
Modue o
Corfiguraton
tamet Pretocel ) Requested Packet bterval (R | CO00ect0n
Poa Corfiguration Name (=s) Bover -
Netwadk EherNet!
Data 20 5]20-32000 I
7| Inhixt Modue
Major Faudt On Controlier If Cornection Fals While in Run Mode

You can change the IP address (network) setting through the Function List.

To change the IP address, perform the following steps.

1. Under the Function List, click Drive IP Address Setting.
1 KNXS100C - [Parameter Editor [Kinetix5100]] N

P, File Settings Window Help
| Kinetix5100 |[[@x61) PR: Position mode (regi

-] Function List 23
[ =t
4 5] start
4B kinetixs1ee(offline)
By Communication Setting

# Drive IP Address Setting
w3

&} Motor Selection
dGeneral Setting

e

4

2. Choose between STATIC IP and DHCP.

See Configure IP Address by Using BOOTP-DHCP Tool on page 115

If Static IP, then configure the IP address, Gateway, and Subnet mask.

IMPORTANT  Settings are stored in nonvolatile memory, and changes to the IP
address take effect after power is cycled.

For more information on setting the network parameters, refer to Chapter s,

Set Up EtherNet/IP Communication.

In the KNX5100C software, navigate to Function List > Settings >
Motor Selection. There are three data sources available to configure the motor/
actuator through the Function List.

| Function List IR

Bl e BT ;
v B start =2
! B Drive 1:Kinetix 5100(offline) F 998 %
B+ Communication Setting Motor,
K Drive IP Address Setting £ Motor Selection [Kinetix 5100]
v 3 settings 0
Motor Selection 1 v Motor Motor Device Specification
g General Setting 2 Model

Motor Feedback

A\ Command Source

nn Pulse Output
E-gear Ratio
Filter

Y Notch Filter

] Limit

A Analan TiA

Data Source: Motor NV v

Catalog Number:

n | &

Motor Type: Rotary Permanent Magnet

o
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The parameters displayed in the Motor Selection dialog box depend on the data
Q source and the type of motor selected.

You can specify the motor data source and configure the related parameter
value via the motor pages according to data source and motor type.

Data Source

You can specify the data source where the motor feedback values originate.

The available data sources are:

« Motor NV: Motor parameter values come from the nonvolatile memory
of a motor. When the motor has an intelligent feedback device, the drive
is able to identify the motor when using NV parameters from the
feedback device.

« Catalog number: Motor parameter values come from the selected catalog
number. Select the motor from a pull-down menu where the motor
database is embedded into the KNX5100C software.

« Nameplate datasheet: Motor parameter values come from a motor
nameplate and datasheet. You must input the motor nameplate data
manually.

IMPORTANT  When the nameplate datasheet is selected, the parameter field of
nameplate/datasheet parameter section of the Motor, Model, and
Motor Feedback pages are visible, and you can enter these values.

If a data source other than Nameplate datasheet is selected, the
parameter field of nameplate/datasheet parameter section of the
Motor, Model, and Motor Feedback pages are dimmed and the motor
parameters values are read either from the intelligent encoder or the
KNX5100C software motor database.

The Motor Overload Limit parameter is not dimmed and can be
modified, see Motor NV on page 136.

When the data source is Catalog Number and a Kinetix LDC or Kinetix
LDL motor is selected, you must manually enter the parameters in the
Motor Feedback dialog box.

& Motor Selection [Kinetix 5100] E=BIREl) x|

v Motor Motor Device Specification

Data Source: Motor NV v

Hotor NV

Catalog Number
Nameplate Datasheet
AGEary Permanent Magnet

Catalog Number:
Motor Type:

Units:

to Phase p:

Rated Power: 0.40 ki Pole Count:
Rated Voltage: 220 Volts (RMS)

Rated Speed: 8000 RPM Max Speed: 8000 RPM

Rated Current: 0.0 Amps (RMS) Peak Current: 0.0 Amps (RMS)
Rated Torque:  ©.00 N-m Motor Overload Limit: [100 % Motor Rated
Inertia: 0.000 10%-akg-m"2 Motor Thermostat: Disable

Motor Polarity: |Normal

Next
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Motor NV

When Motor NV is selected as the data source and the attached motor has a
intelligent encoder with internal memory, the drive can identify the motor
automatically and read all motor parameter values.

If the attached motor does not have a intelligent encoder when Motor NV is
selected, then fault E 60B, Motor Selection Error, occurs. If the attached motor
has a Nikon encoder that is not a intelligent encoder and no motor parameters
are stored, then fault E 004, Motor Combination Error, occurs.

When Motor NV is selected as the data source, then all parameter data is
dimmed on the Motor Device Specification dialog box except for the Motor
Overload Limit field and the Next button.

1. Type an appropriate Motor Overload Limit and click Next.

&3 Motor Selection [] P=N Eo ==

4 Motor Motor Device Specification
Model
Motor Feedback

Data Sources [Motor wv -

Catalog Husber:

Motor Type:
Units
Namepl Phase to Neutral p
Rated Pawers 0.40 kil Pole Count:
Rated Voltage: |[238 Volts (RMS)
Rated Speed: 5000 R Hax Speed: 8000 aPH
Rated Current: 15 Amps (RMS) Peak Current: 7.21 Amps (RMS)
Rated Torque: N Fotor Overload Limit: 108 % Motor Rated
Inertia: 10%-4kg-m*2 Fotor Thermostat:
Motor Polarity: Mormal
Hext

2. On the Motor Model Phase screen, click Next.

B Motor Selection [] =8 EGH ==~
4 Mator Motor Model Phase to Neutral Parameters
Model
Motor Feedback

Torque Constant(Kt): 8.252 N-m/Amps (RMS)
Voltage Constant(ke): 00097 Volts (RMS)/KRPH
Resistance(Rs): 3.754 Cnms
Inductance: .~: se oH

Flux Saturation Profile

Flux Saturation @ 12.5% of 1p:
Flux Saturation @ 25.0% of 1p:
Flux Saturation @ 37.5% of lp:
Flux Saturation @ 50.0% of 1p:
Flux Saturation @ 62.5% of 1p:
Flux Saturation @ 75.8% of 1p:

Flux Saturation @ 87.5% of lp:

R T I T

Flux Saturation @ 10@ % of lp:

Back } Next

136 Rockwell Automation Publication 2198-UM004D-EN-P - December 2022



Chapter 7

Configure the Drive with KNX5100C Software

3.
parameters to the drive.

& Mator Selection []

On the Motor Feedback Device screen, click Download to download all

[E=R[Eon =5
4 Motor Motor Feedback Device Specification
Model
gtor: Feedbuct; Device Function: Motor Mounted Feedback

Feedback Channel: Feedback 1
Type: Hiperfa
units: Rev

Hiperface
Cycle Resolution: 128 Feedback Cycles/Rev
Cycle Interpolation: 2848 Feedback Counts per Cycle
Effective Resolution: [262144 Feedback Counts per Rev
Startup Method: [(Rpsolute -

Commutation
offset:

Back ] [ Oownload

The following screen notifies you that the drive requires a reset and power

cycle.

Az 2 Taaaaes

DANGER. Connection interruption.

o

Continue with download (and reset)?

Donnload (and reset) should not be performed on a medule currently being used for control.
The connections to the module will be broken,and control may be interrupted.

After you click Yes, the drive performs the following sequence:

Sets ID628 (PN.0oo) MotorDataSource to o (Motor NV selection)
Sets the value of ID629 (PN.oo1) MotorOverloadLimit
Automatically triggers a drive reset and power cycle

After the reset and power cycle, the identified motor catalog number is shown
in the motor page, and the motor related parameters are updated according to

encoder internal memory.
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With Motor NV selected and the drive is power cycled, these other changes are
made:

Commutation alignment is fixed as Motor offset (A in the next figure)
The default Startup Method is set as Incremental (B in the next figure)
The position feedback is zero

£ Mator Selection []
4+ Moter
Model
Motor Feedback

Motor Feedback Device Specification

Device Function: Hotor Mounted Feedback

Feedback Channel: Feedback 1
Type:

Units
Hiperface

Cycle Resolution: Feedback Cycles/Rev

Cycle Interpolation: Feedback Counts per Cycle
Effective Resolution: Feedback Counts per Rew

Startup Hethod: [Tncremental

Commutation

offset:

Back

If your application requires absolute positioning, you can change the startup
method to Absolute from the pull-down menu. If you do, click Download to
initiate the change. Then AbsoluteSystemSetting parameter D242 (P2.069) is
set to 1 and the drive automatically triggers a power cycle. Warning A 06A
(Absolute position is not initialized) occurs after the power cycle, so you must
initialize the absolute position (using a Homing Command) to clear this fault
to let the absolute operation start.

B Motor Selection [
4 Mator
Model
Mator Feedback

or Feedback Device Specification
Device Function: Hotor Mounted Feedback

Feedback Channel: Feedback 1

Type:

Units

Hiperface

Cycle Resolution:
Cycle Interpolation:

Effective Resolution:

Feedback Cycles/Rev
Feedback Counts per Cycle

Feedback Counts per Rev

|Startup Hethod:

Absolute

Commutation

Offset:

L

Auto identify is completed!
Drive return fault :
A0BA:Absolute position is not initialized

IMPORTANT  If the startup method is Absolute and the TLP motor is configured, a
battery must be used to establish absolute positioning; regardless of

single or multi-turn operation. See Table 36 on page 73 for battery

specifications.
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IMPORTANT  If the startup method is set to Absolute but the attached motor is not
equipped with an appropriate encoder or is not configured correctly,

then the following faults are posted:

Kinetix MP Motor-related Faults

Single Turn
(-E,-S)

Multi-turn
(-v,-M)

Incremental

(-H)

E069

A06A

E069

Change startup method to Absolute

Kinetix TLP and TL/TLY (-B)

Motor-related Faults

Without Battery

With Battery

Change startup method to Absolute

A060

A06A

Catalog Number

When the catalog number is selected as the data source, you must select the
appropriate motor from the Change Catalog Number dialog box.

To change the catalog number, perform the following steps.

1. Choose Function List > Settings > Motor Selection, and select Catalog
Number from the Data Source pull-down menu.

_& Motor Selection [Kinetix 5100]

v -Motor
Hodel
Motor Feedback

Motor Device Specification

Data Source:

Catalog Number:

Hotor Type:

Units:

Catalog Number v

Rated Power:

Rated Voltage: 220

Rated Speed:

Rated Current: ©.00

Rated Torque:

Inertia:

to Phase p:

K
Volts (RMS)
RPH

Amps (RMS)
Nem

10%-4kg-m"2

Motor Polarity: |Normal

Change Catalog..

Pole Count:

Max Speed:
Peak Current:
Motor Overload Limit: (100

Motor Thermostat:

[E=SEcE

RPH
Amps (RMS)

| % Motor Rated

Next

=
Ex

2. Click Change Catalog...
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3. Inthe Change Catalog Number dialog box, find and select the motor for
your application.

-
Change Catalog Number

Catalog Number:

i

TLP-A@46-0@5-Dxxx2x
TLP-AB46-805-Dxxx2x A

TLP-AG46-285-Dxxxdx
TLP-AB46-810-Dxxx2x
TLP-AG46-21@-Dxxxdx
TLP-AB78-828-Dxxx2x
TLP-AB7@-02@-Dxxx4x
TLP-AG7@-84@-Dxxx2x
TLP-AB7@-848-Dxxx4x
TLP-A@98-875-Dxxx2x
TLP-AB98-875-Dxxx4x
TLP-Al@8-10@-Dxxx2x
TLP-Al@e-16@-Dxxxdx
TLP-A115-160-Dxxx2x

TIN AYIE 1HA Nuesrcdne

Filter
Voltage: Family: Feedback Type:

<ALL> - ~

Catalog number availability is from the motor database embedded into the
O KNX5100C software. By using the catalog number, the drive can validate that the
correct motor is connected.

Use the Family and Feedback Type pull-down menus to further filter the related
motors.

4. Click OK to select that catalog number and to close the Change Catalog
Number dialog box.

When you click OK, all motor parameter values for that catalog number
are retrieved from the KNXs5100C software motor database.

5. From the Motor Device Specification dialog box, click Download.
Drive power is automatically cycled.

When power is restored to the drive, all motor parameter values for the
selected catalog number are downloaded to the drive and take effect.

IMPORTANT  If your motor has an intelligent encoder and you select the wrong catalog
number, an E 60A (Catalog Number Match Error) fault occurs at the drive.
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Nameplate Datasheet

Motor parameter values are from a motor nameplate and datasheet. You must
input this data manually on the Motor and Model pages.

To select Nameplate datasheet as your data source, perform the following
steps.

1. Choose Function List>Settings>Motor Selection>Motor Device

Specification, and select Nameplate Datasheet from the Data Source
pull-down menu.

Motor types available for selection are the following: Rotary permanent
magnet, linear permanent magnet, and induction motors.

& Motor Selection [Kinetix 5100]
v Hotor Hotor
Model

=@ )=

Device Specification
Analyzer
Motor Feedback Data.Sodree: S
Catalog Number:  <none> Change Catalog
Motor Type: Rotary Permanent Magnet v "

Units:

to Phase p:

Rated Power: .40 KN Pole Count: 10

Rated Voltage: |220 Volts (RMS)

Rated Speed: RPM Max Speed: 5000 RPM

Rated Current: Anps (RMS) Peak Current: Amps (RMS)
Rated Torque: N-m Motor Overload Limit: [100 | % Motor Rated
Inertia: W 10°-4kg-m"2 Motor Thermostat: Disable v

Motor Polarity: |Normal -

2. After you add data manually to the fields under the Nameplate/
Datasheet-Phase to Phase Parameters section, click Next.

3. From the Motor Model Phase to Neutral Parameters dialog box, add data
manually.

When you are done, click Next.
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4. From the Motor Feedback Device Specification dialog box, select
applicable feedback type from the Type pull-down menu.

Motor Type Feedback Type

Digital AqB

Rotary Permanent Magnet and | Digital AqB with UYW
Linear Permanent Magnet Hiperface
Sine/Cosine

Induction Motor Digital AqB

5. Click Download.

After the motor parameters are downloaded, you can use the motor
analyzer feature, where the drive analyzes the motor and provides
suggested parameter values.

« Motor Analyzer - Rotary Motors and Linear Motors on page 142
« Dynamic Motor Analyzer - Induction Motors on page 143

- Static Motor Analyzer - Induction Motors on page 144
« Inertia Estimation Motor Analyzer - Induction Motors on page 145

If you click Accept, drive power is automatically cycled. When power is
restored to the drive, all motor parameter values that you added manually are
downloaded to the drive and take effect.

Motor Analyzer - Rotary Motors and Linear Motors

Depending on the motor type you choose, the motor analyzer test is visible. To
use the motor analyzer feature for rotary and linear motors, perform the
following steps.

1. Select Motor > Analyzer.

.& Maotor Selection []

4-Motor Analyze Motor to Determine Motor Model
Model

Motor Feedback
%

| start

2. Click Start to initiate the analyze process.

3. After each step of the analyzing process is completed, a confirmation
window appears; click OK.

A results window appears with suggested parameter values.
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4. Click Accept if you want to use those values, or click Cancel if you want to
stay with the parameters that you added manually.

& Motor Selection []

4. Motor
Hodel
Analyzer
Motor Feedback

Analyze Motor to Determine Motor Model

|

T Results —

Motor Parameters:

Voltage Constant: 8.e898
Resistance: 3.75e
Inductance: 4.50

Current Value

Volts (RMS)/KRPH

Test Result

©.8097 Volts (RMS)/KRPM
12.601 Ohms.
5.98 mH

lf

Dynamic Motor Analyzer - Induction Motors

The dynamic motor test generates motion, be sure your motor is un-coupled to
perform this test. To use the motor analyzer feature for induction motors,
perform the following steps.

1. Select Motor > Analyzer.

2. Select Dynamic Analysis and click Start to initiate the analysis.

8 Motor Selection [Kinetix 5100]

v Motor
Model

Analyzer
| Motor Feedback

Analyzer Motor to Determine Motor Model

(Ostatic Analysis

Start Stop

@Dynamic Analysis

QO 1Inertia estimation

ox

Download Motor parameters, Model parameters and Feedback Setting parameters before Start analyzer

3. After each step of the analyzing process is completed, a confirmation
window appears; click OK.

A results window appears with suggested parameter values.

4. Click Accept if you want to use those values, or click Cancel if you want to
stay with the parameters that you added manually.

v -Motor
Model

Analyzer
Motor Feedback

(static Analysis

Analyzer Motor to Determine Motor Model

Start Stop

@Dynamic Analysis

[ U

(O 1Inertia estimation

@ Results

Motor Parameters:

Motor Stator Resistance (Rs):
Motor Rotor Resistance (Rr):
Motor Leakage Inductance:
Motor Mutual Inductance:

Rated Flux Current:

Current Value
3.579 Ohms
1.979 Ohms
©.00653
©.21484

1.77 Amps (RMS)

= o X

Test Result

3.548 Ohms
1.777 Ohms
0.0071H
0.21154

1.79 Amps (RMS)

Cancel
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Static Motor Analyzer - Induction Motors

The static motor test does not generate motion. If Dynamic Analysis is not
possible for your system, select Static Analysis. To use the motor analyzer
feature for induction motors, perform the following steps.

1. Select Motor > Analyzer.

2. Select Static Analysis and click Start to initiate the analysis.

IMPORTANT  For Static Analysis, the test results (using an induction motor) are
affected by the value of the flux current parameter. If you cannot use
Dynamic Analysis to analyze (for example, due to mechanical
restrictions), we recommend that you set the value of rated flux current
to 40% of motor rated current to execute Static Analysis analysis. The
allowable setting range for rated flux current is 10...100% of rated
motor current.

IMPORTANT  If the drive is in the servo-on status before executing the Static
Analysis function, after you click Start, the KNX5100C software displays
a notification ‘Servo off before executing this function” message.

v -Motor Analyzer Motor to Determine Motor Model
Model
Analyzer

[ Feedback
fotor. Feedbac @static Analysis Q0ynasic Analysis OInertia estimation

L I

3. After each step of the analyzing process is completed, a confirmation
window appears; click OK.

A results window appears with suggested parameter values.

4. Click Accept if you want to use those values, or click Cancel if you want to
stay with the parameters that you added manually.
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Inertia Estimation Motor Analyzer - Induction Motors

To use the Inertia Estimation feature for induction motors, perform the
following steps.

1. Select Motor > Analyzer.
2. Select Inertia Estimation and click Start to initiate the analysis.

A confirmation dialog box displays.

v Hotor Analyzer Motor to Determine Motor Model
rosel
Anslyzer
tor 1 « ~
fnecitestuec Ostatic Amlysis  OOymomic Analysis ru- estimation
1008

17 (IBmation must be periormed without travel bty
1\ Confem and s2art inerta Estimaticn?

L)

3. Click Yes and a dialog box appears indicating that the drive will perform
servo-on to execute dynamic analysis.

| v motor Analyzer Moter to Determine Motor Model
| rodel
Analyzer

Yotor Feean
| Sukee; Feschack Ostatic Analysis Qoynanic Analysis @ Inertis estimation

1008

(]

o KNXS100C x

Ioentify process would servo on the sotor and reset sodule!

& OANGER. Connecticn interruption.

Oownloss (and reset) should ot be performed on & module Currently being used for control.
The conmections to the module will be broken,and control may be interrvoted.

Continve with cownload (and reset))

Yes "o

A results window appears with suggested parameter values.
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4. Click Accept if you want to use those values, or click Cancel if you want to
stay with the parameters that you added manually.
Vv -Motor Analyzer Motor to Determine Motor Model
Model

Analyzer

Motor Feedback . . . q B A
(O static Analysis (QDynamic Analysis @ Inertia estimation

I oo

Start Stop

l@ Results - o X

Motor Parameters: Current Value Test Result

Rotary Motor Inertia: 0.000 18"-4kg-m"2m 23.665 107-4kg-m*2

Selection of Motor Thermal Models

The Kinetix 5100 drives contain two motor thermal-overload protection
algorithms that are used to prevent the motor from overheating.

Generic Motors

The default thermal model is a generic I2 T Class 10 overload protection
algorithm. This model is active if the MotorWindingToAmbientResistance
ID635 (PN.007) or the MotorWindingToAmbientCapacitance ID636 (PN.oo8)
values are 0.0. The purpose of this algorithm is to limit the time a motor is
operating with excessive levels of current.

Figure 77 - Motor Overload Curve

Class 10
100,000 Gtucet tuttubstetobiutiutotebdututsiuddopdubdubiatefubbnbd
. 18
w
= 1000
E
=
-,E- —Hot
) -
o @ —Cold
@
E
5
S 1004
=N
<T

» —
0 100 WS 10 1S 20 25 290

% Full Load Current

The relationship between Motor Overload Factory Limit trip-time and motor
output current is shown in Figure 77. Hot vs cold is determined by applying a
1st order filter, with a 20 minute time constant, to the output current. The hot
curve corresponds to a filtered output current of 100% or greater rated current.
The cold curve corresponds to a filter output current of 0%.
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You can use the MotorOverloadLimit ID629 (PN.oo1) attribute (default of
100%, max of 200%) to increase the motor overload trip-time by artificially
increasing the motor rated current (for thermal protection only). Increase
MotorOverloadLimit above 100% only if cooling options are applied.
Increasing MotorOverloadLimit causes MotorCapacity ID656 (PN.038) to
increase more slowly. The generic motor thermal model also derates the motor
rated current (for thermal protection only) when operating at low speeds. The
derating factor is 30% at 0 Hz and 0% at 20 Hz, with linear interpolation
between. Operating at output frequencies less than 20 Hz causes
MotorCapacity to increase more quickly. When the generic motor thermal-
model is active, the MotorCapacity attribute increases only if the motor output
current is greater than the effective motor rated current (taking into account
the MotorOverloadLimit and low speed derating factor). The default
MotorThermalOverloadFactoryLimit and MotorThermalOverloadUserLimit
values for this thermal model are both 100%.

IMPORTANT  The generic motor-thermal model does not support Current Foldback as
a Motor Overload Action.

Thermally Characterized Motors

If the ID635 (PN.007) MotorWindingToAmbientResistance and
MotorWindingToAmbientCapacitance ID636 (PN.0o8) attribute values are
both non-zero, the motor is considered thermally characterized and an
alternate motor thermal model is run. The purpose of this algorithm is to limit
the time a motor is operating with excessive levels of current. This thermal
model uses the firstorder time constant determined from the
MotorWindingToAmbientResistance and
MotorWindingToAmbientCapacitance values to estimate the motor thermal
capacity based on the motor output current. The MotorOverloadLimit ID629
(PN.oo1) attribute (default of 100%, max of 200%) can be used to increase the
motor overload trip-time by increasing the
MotorThermalOverloadFactoryLimit value. The MotorOverloadLimit should
be increased above 100% only if cooling options are applied. Increasing
MotorOverloadLimit does not change the behavior of MotorCapacity ID656
(PN.038). This thermal model supports setting the MotorOverloadAction
attribute as Current Foldback. Selecting the Current Foldback action results in
areduction in the current reference via the MotorThermalCurrentLimit
attribute value that is reduced in proportion the percentage difference
between the MotorCapacity and the MotorOverloadLimit values. When this
thermal model is active, the MotorCapacity attribute is non-zero if the motor
output current is non-zero. The default MotorThermalOverload FactoryLimit
and MotorThermalOverloadUserLimit values for this thermal model are both
110%.

IMPORTANT  This thermal model does not derate the motor-rated current when
operating at low speeds. Operating at low output frequencies does not
cause the MotorCapacity behavior to change.
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Motor Feedback

With some motor type selections, the feedback type is automatically selected
for the corresponding motor. For others, the selection can be changed.

IMPORTANT  If you select Digital AqB when the attached motor has a Hall sensor,

the drive ignores the Hall sensor.

Figure 78 - Supported Motor Feedback
§§§1GM

Motor Feedback Device Specification

Device Function: Motor Mounted Feedback

Feedback Channel: Feedback 1
Type: Digital AgB v
Yo Digital AqB
Units: Digital AqB with UVW
Hiperface
—Digital AgB Sine/Cosine

Cycle Resolution: Lines/Meter

4194304

Cycle Interpolation:

Effective Resolution:

Startup Method:

4

16777216

Incremental

Feedback Counts per Cycle

Feedback Counts per Meter

—Commutation
Aligment: Self Sense v
Offset: 2]

148 Rockwell Automation Publication 2198-UM004D-EN-P - December 2022



Chapter 7 Configure the Drive with KNX5100C Software

To choose a motor feedback type, perform the following steps.

1. Under Motor, select Motor Feedback.
2. On Motor Feedback Device Specification, choose either Incremental or

Absolute as the startup method.

The chosen startup method determines how the device applies the feedback
count value during drive startup.

For Incremental, the drive uses zero for the feedback count accumulator at drive
startup.

For Absolute, the drive uses the absolute feedback position value from the
encoder at startup.

IMPORTANT Kinetix 5100 drives support only incremental feedback on Kinetix LDAT
motors.

& Mator Selection []
4+ Moter

]
4
K

Motor Feedback Device Specification

Motor Feedback Device Function: Motor Mounted Feedback

Feedback Channel: Feedback 1
Type:
units

Hiperface

Cycle Resolution:
Cycle Interpolation:

Effective Resolution:

Feedback Cycles/Rev
Feedback Counts per Cycle

Feedback Counts per Rev

Startup Method: |1neremental -

Commutation

I.uigunt: |motor offset -

Offset:

Enceder Polarity:

Back Download

3. Under Commutation, choose one of the following from the Alignment
pull-down menu.

« Motor Offset: This setting is the default if the selected catalog number
has an intelligent encoder. The drive reads the internal commutation
offset saved in the intelligent encoder.

« Self-sense: This setting enables automatic magnetic field detection,
where the commutation offset is detected automatically from the drive
whenever the drive is powered up.

Any commutation offset that is detected by self-sense alignment is not shown in
the Offset field on Motor Feedback Device Specification.

Self-sense alignment cannot read commutation offset from CommutationOffset
parameter 10602 (PM.007).

« Drive Offset: You must input the commutation offset and encoder
polarity manually.

O

Considerations for Drive Offset Alignment
If you select Drive Offset as the Commutation Alignment type, the valid range
of the Commutation Offset is calculated based on the Commutation Offset

from the encoder’s internal value (x):

x-85 < Commutation Offset setting < x+85 (unit: degree)
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For example:
By using the KNX5100C software, choose
Start>Parameter Editor>Motor>CommutationOffset (ID 602, (PM.007)).

With Motor Offset selected as the commutation alignment, the parameter
ID602 (PM.0o7) CommutationOffset is 11.2°.

Therefore, the Commutation Offset setting for the Drive Offset type must be in
the range of 0...96.2° and 286.2...360°.

If you click Download and the input value of 200 exceeds the range, the
following warning appears.

Commutation
Warning!
Aligment: Download parameter faill Input alignment offset value may cause danger.
p———F
- s
—p—

You must change the input value before you can click Download again and
have the input value accepted.

Run a Commutation Test

The commutation test determines an unknown commutation offset and can
also be used to determine (or verify) the polarity of the start-up commutation
wiring.

You can choose to keep or discard the test results.

IMPORTANT  This test mainly applies to third-party or custom permanent-magnet
motors equipped with (TTL with Hall) incremental encoders that are
not available as a catalog number in the Motion Database.

This test also applies to Kinetix MP and Kinetix TLP motors that are
available as a catalog number in the Motion Database, and use to
verify a known commutation offset or use the test result other than
the commutation offset specified in the motion Database.

The following parameters are updated after commutation test:

« Phase Sequence ID601 (PM.006)
. Commutation Offset ID602 (PM.007)
« Hall Hysteresis Width ID603 (PM.008)

To test commutation, perform the following steps.

1. Uncouple the motor from the load.

must uncouple the motor from each load you test as uncontrolled
motion can occur if an axis with an integral motor brake is released

2 ATTENTION: To avoid personal injury or damage to equipment, you
during the test.
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2. Inthe Alignment field, select Drive Offset.

Different encoder types result in different configuration fields.

Commutation
alignment: Drive OFffset i
OFfset: _é_ J Degress Test Commutation.
Encoder Polarity: Normal ~
Download

3. Type an offset.

4. Ifthe attached motor feedback type is Digital AqB with UVW (A in the
following figure) and the Commutation Alignment is Drive Offset (B),
then you must add additional data to the Hall Hysteresis Width (¢) and
Hall Feedback Polarity (D) fields.

Motor Feedback Device Specification

Device Function: Motor Mounted Feedback
Feedback Channel: Feedback 1

Type: @ Digital AgB with UWW
Units: Rev

Digital AqB with UV

Cycle Resolution: 2000 Feedback Cycles/Rev
Cycle Interpolation: N | Feedback Counts per Cycle
Effective Resolution: [seee | Feedback Counts per Rev
Startup Method: [Incremental

Commutation
Aligment: Drive Offset -
Offset: ° Degrees Test Commutation..
Hall Hysteresis Width: a.0 Degrees

Hall Feedback Polarity:@ Normal -

5. Click Test Commutation.

After you click Test Commutation, the following message appears to alert
you that this operation resets the drive.

e o e

DANGER. Connection interruption.

Download (and reset) should not be performed on a medule currently being used for control.
The connections to the module will be broken,and control may be interrupted.

Continue with download (and reset)?

6. Click Yes.

A message window alerts you that the process might take some time to
complete.

When the process is complete, a results window appears with suggested
parameter values.
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7. Click Accept to use the test result values, or click Cancel to stay with the
original parameter values.
(1w Results [E=TEE)

Commutation Parameters : Current Value Test Result
Offset 5.@ Degrees 12.1 Degrees
Encoder Polarity: Normal Normal

Parameter Editor You can read all Kinetix 5100 drive parameters of the servo drive and upload
them to your personal computer by using KNX5100C software, choose
Function List>Kinetix Drive>Parameter Editor. You can also use the
Parameter Editor to view or modify all Kinetix 5100 drive parameters then
download them to the servo drive.

B Taremcie tanr o &=
| Toobar | m. gam |
|Categ0r|es motor Drive Gemerol Status monitor Control If0  Cossunication Diagnosis Motien I
10 Jiace [T T T Tvatue *Junit | (T |rax |oefaute leacs _[oescription -
1 s P e ] 3 [] PH.000  Motor Type
2 |HotorCotaloghusber [8]-[3] 5 5R4C5041 QxFFFFFFFF PH.QA0  Motor Cotaleg Muster [0]-[3]
___ |MetorCataloghusber[4]-[7] 5 %3837 3038 [ PN.2A1  Meter Cotaleg Muster [4]-[7)
____|Metercetaloghusber [8]-[11] 5 34387878 L} PH.812  Moter Cotaleg Musber [8]-[11]
__|merorcotorogiuseraz)- 115] 5 ATETB327E. [ FH.B13  Moter Catsleg Nusber [12]-[15]
_I_‘."a:aarttuCMtir\.ue-uscur!enr 5 P 2.78 Amps (RMS) a.e8 655.35 a.ea PM.829  Motor Rated Comtinuous Currenmt
}_.“Otol’Rntfﬂ\’Dltncf 5 238 Volts {RMS) a 65535 220 PH.BES Motor Rated Base Voltage
S_”OtDrR!teﬂJtD‘ltFDmer ;.48_ il a.8e8 6553.58 2.48 PHLBET Motor Rated Output Power at Rated Frequency
8_.“OEOI'HHMED!M s P aad RPM L] Boed Booa PMLB32 Maximum allowed motor speed
9_ﬂotar;‘."otorPnles s P 18 pole L] o0 1@ PM.028  Nusber of poles in the motor
18 _|emotorTorqueConstant s 521 fi-midmps (RMS) @000 £5.515 0,000 PM.033  Persmanent Magnet Motor Torgue Constant
11_|RotaryMotorInertis s 450 105-dkg-m2 | B.000 2147483, 647 0000 FM.034  Rotary Motor Inertia
A3 |moterRatedipeed 5P il RPH L] L] L] PH.031  Motor Roted Speed at Rated Frequency
13 |Meterserialiusber[0]-[3] R v %31353032 @xTFFFFFFF PH.O40  Motor Serisl Musber from naseplote[@]-[3]
___|metorserialnusser(4]-(7] R v £3031 3430 Rx7FFFFFFF PH.@41  Motor Serfal lusber from naseplote[$]-[7]
___ |MetorSerialhusber([8]-[9] R v 3832 LA BxIFFF L0 PH.@42  Moter Serdal Nusber from naseplote[8]-[9]
599 [EmcoderType s P AR000 G000 axefie expdle PH.E93  Encoder Type
690 |Encoderresolution 5 P 16777216 Counts/Rey 128 268435456 16777216 PH.804  Encoder Resolution
681 |Phasesequence s |p 9108 (] P11l BuPaoD PH.806  Phose Sequence
692 |Commutation0ffset s P .0 Degrees e 360.0 0.8 PH.807  Commutation Offset
683 [MsliMystersiskigth 5P ] Degrees CX] 3600 0.8 PHM.BOE  Mall Mysteresis Width
684 |erectricalangleCorrection s 008 [T expilg axPale PM.009  Electrical Angle Correction
809 [MororTempSensor RS P (] L} (-] PM.022  Motor Tesperature Sensor Type
510 |MotorTespiensorRes istance RS L) Ofms (] 0000 L0000 PM.024  Motor Tesperature Sensor Resistance
611 |MaterRatedPeaklor fent L S Amps (RMS) &80 £55.35 LN PH.O30  Motor Bated Pesk lurfent
612 |PeMatorResistance 5 638 ORes LA £5.535 o000 PH.O35  Pereanent Magnet Mator Resistance ¥
€ »
| Status Values R Reod-only 5 56t when Servo is off P Valld only wpen power cycle v Nolatile
Firrmwace versicn V2001331010912 Mote: Doubd thy wzard

The Parameter Editor consists of parameter categories (page 153), a
toolbar (page 154), and a status indicator that includes the firmware version
and other information.

To access the Parameter Editor, select Start > Kinetix 5100 > Setting >
Parameter Editor in the Function List.

Kinetix 5100 ||[exee] PT: Position « v||/@

Function List L3k
v ] start
v !’ Kinetix 51@@(offline)
; PC Connection Setting
g Drive IP Address Setting
v {ﬂ' Setting
g Motor Selection
General Setting
f\'d‘ Command Source
nn Pulse Output

E-gear Ratio
-y Filter
I Notch Filter
-4 Limit
£\, Analog 1/0
Position Loop
Velocity Loop
&L, Current Loop

i Scope
I Parameter Editor
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All Kinetix 5100 drive parameters are divided into the following categories:

« Motor

« Drive

. General

. Status monitor
« Control

. I/O

. Communication
- Diagnosis
. Motion

Click each parameter group tab to toggle between tabs.

Q' 13
Be a49a
Motor Drive Gemeral Status monitor Control 170 Communicotion Diagnosis Moticn
10 _[sane L1 [vatue +[umit lrin [max |pefault |Pars  [oescription -
1 5P (] 3 (] PH.OOD  Motor Type
2 MotorCotaloghiusber(@]-[3) s x5E4C5041 GxP0000000 QxFFFFFFFF  Gx00000000 PH.OI0  Motor Cotalog Nusber [9)-(3)
MotorCotaloghiusber(4]-[7) 5 %3037 3030 Px0R000000 QxFFFFFFFF  Qx00000000 PH.211  Moter Cotalog Nusber [4)-(7)
The following information is displayed for each parameter:
« ID
« Name - for example, MotorType
« Status - R (read only), S (set when servo disabled), P (requires a power
cycle, V (volatile; reset on power cycle)
« Value - Click the box to the left of the parameter value to poll the drive for
the latest value
« *-Indicates that a setting has changed
e Unit
« Min (value)
« Max (value)
« Default (value)
« Parameter Number
« Description
The Parameter Editor provides the status of the parameter:
« (R) Read-only
«  (S) Value is set when servo power is off
« (P)Value is applied after a Power Cycle
« (V) Value is volatile (cleared once power is cycled)
The firmware version is also shown in this window.
—
R [Read-only 5 [Set when Servo is off P [Valid only upon power cycle v [Volatile
Firmware version:V0.000.0 Note: Double-click the value to launch parameter wizard
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Parameter Wizard
Double-click a parameter value to open the parameter wizard, which provides
a simple method to change parameter values.

r'i‘ Parameter Setting Wizard ’- o @E‘g‘

Parameter Name Unit | Minimum ~ Maximum Default 16/32 bit
PresetTorqueCmd_Limit_1 [ % [ -400 ~ 400 [ 100 16bit

: Preset Torque Command/Limit 1

I Value 180

i

| I Cancel i [ 0K } [ Download
Parameter Toolbar
The toolbar at the top of Parameter Editor contains six icons.

F =
S-S T T
The function of each icon is as follows.
Save Parameters File
All Kinetix 5100 parameters that are shown on the screen (which are those also
saved to your personal computer) are saved as a *.par file.
Open Parameter File g2
All Kinetix 5100 parameter files (.par) on your personal computer can be
opened and displayed.
Read Parameters <
All Kinetix 5100 parameters are read.
Download Parameters =
When online with the Kinetix 5100 drive, a dialog box lets you choose to
download all the parameters or just the parameters that have been modified.
Stop Operation (%}
This stops any operation in progress.
154 Rockwell Automation Publication 2198-UM004D-EN-P - December 2022




Chapter

7

Configure the Drive with KNX5100C Software

Compare Parameters g5

Use this function to compare the file you open with existing parameters.

1. Onyour personal computer, navigate to your target saved *.par file.

T Open
4 BB > ThisPC > Desktop
Organize = New folder
48 08Disk (C) o *
B Desitop 4| —
& Downloads  #
& Picwres A
[# Documents #
1 001_Tooks Project].par
| seripts
| target000_ut
| unit
B This PC
3 30 Objects
0 Deskiop il

v o

Search Dezktop

X

»

=- m @}

File pame: | K5100 Project].par

| [Parameter File["par] v

2. Select the file and click Open.

A message appears that the comparison process has started.

Message

Start to compare parameters...
The device in working area :Kinetix 5100 Servo
Version : V 10.009

Version in drive is: Kinetix 5100 Servo
Version : V 4307

P2.008 = ==> 1 <<<3>> @

P2.104 = ==> BBO <<<>>> 200

P5.003 = ==> OxEEEFEEFF <<<>>> @xEGOFEEFF
P5.107 = ==> 18 <<<3>> @

<
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Choose an Operation Mode Thereare three ways to change the operation mode in the KNX5100C software:
« By using the Operation Mode Selection List
« By using the Setting dialog box
« By using the Parameter Editor

For detailed information on how the drive operates in each mode, see
Chapter 10, Modes of Operation.

Using the Operation Mode Selection List

To select an operation mode, perform the following steps.

1. Use the pull-down menu to select an operating mode setting.

The operating modes are critical to the usability of different features in
the drive, to see which Operating Modes are available and their use, see

Chapter 10.

] KNX5100C - [Settings []]
ﬂﬂ' File Settings Window Help

[ |[execs 10 =]l © o LINE| Rese

F [exee] PT: Position mode (terminal block input) o
E ‘[axaz] PR: Position mode (register input)

n:; —
[ex@3] T: Torque control mode Ly

[@x@4] Sz: Zero speed/Internal speed register
[@x@5] Tz: Zero torque / Internal torque register

[@x@6] PT/S:Position mode (terminal block input)/ Speed control mode nction
[@x@7] PT/T:Position mode (terminal block input)/Torque control mode ~

tion Switch

When you choose a new operation mode setting, the following message
appears.

eror:

DANGER. Connection interruption.

—

Download (and reset) should not be performed on a medule currently being used for control.
The connections to the module will be broken,and control may be interrupted.

Continue with download (and reset)?

Yes | No

@ If you click Yes, the drive is reset. We recommend this choice.

If you click No, you are returned to the Settings view without a power cycle.
However, a reminder appears until you initiate a power cycle.

v|| © on LNE|_Reset podule

Suggest to reset module

s monitor | Cd at

IMPORTANT  ControlMode Parameter IDT17 (P1.001) is valid only after power cycle.
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Using the Setting Page

To change the operation mode setting, perform the following steps.
From the Function List, select Start > Kinetix 5100 > Settings.

1.
@ KNX5100C - [Settings [1]
ﬁr File Settings Window Help
[[[GxeA] S/T: Speed control mode / Torqu

Function List 95
- Start
4 ’¥ (online)
B+ Communication Setting
J Drive IP Address Setting

I Hessage',

&4 Motor Selection
[} General Setting

2. From the Operation Mode pull-down menu, select an operation mode.

|8 KNX5100C - [Settings [] ]

W File Settings Window Help
|| © ON LiNE| Reset Module <

[exeA] 5/T: Speed control mode / Torque control mode

Function List R Operation Mode
] start (rexea] 5/T: Speed control mode / Torque control mode ~|
4% (online)
i~{B Communication Setting

i~/ Drive IP Address Setting
v #f settings

.44 Motor Selection

4} General Setting

3. Click =y
When you choose a new operation mode setting, the following message

appears.

i mxnuo_

& DANGER. Connection interruption.
Downlosd (snd resst) should not be performed on a module currently being used for control.

The connections to the module will be broken,and control may be interrupted.

Continue with download (and reset)?

If you click Yes, the drive is reset.
If you click No, the original operation mode is used.

Using the Parameter Editor

To change the control mode in the Parameter Editor, perform the following

steps.
From Function List, select Start > Kinetix 5100 > Setting > Parameter

Editor.

1.
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Change the ControlMode value by clicking directly in its value field and

typing a new value.

|Hotor |Drive I General {Status monitor | Control | 1/0 ]Communication I Diagnosis | Motion|
10 |name | L L[] [value *|unit [»
18@ |DSPFwVer R A 1.eee9 =
1@3 |AOMonitorSelection exeeee e
188 |EncoderDataUpdateCeonfiguration A 0x0000 e
112 [ParameterMonitorFilterTime oxe8es ms e
113 [ParameterMonitorLowerLimit ° -
114 [ParameterMonitorUpperLimit 8 g
116 |ExternalPulseType s 0x1042 e
117 |ControlMode P 9x0807 e
118 |VelocityTorquelimitAction 5 oxe8ee e

« Another way to change the parameter is to double-click the value,

which opens the ControlMode dialog box.

| Parameter Setting Wizard - [m] >
|' 'Palr-ame't'er jlame [ Unit \ 7"‘2“"“"’:7"3"“"“"7 \'Je;fauli [ 2/32 bit |
| ControlMode [ 0x0000 ~ OX110F ox1000 16bit
| P Valid only upon power cycle |
| Control Mode {
[ value [exie2 | |

Control rjoae [6x82] S: Speed control mode

Z:

Rotation Direction

U : DI/O Setting Control

(O [@lwhen switching mode, value of DI/O(P2.01@ ~ P2.822) will remain the same.

[1]When switching mode, value of DI/O(P2.01@ ~ P2.622) can be reset to the default

one for each mode.

@e O1
P(CVI) P(CCW)
Reverse (:@() (:M ).
N(CCW) N(CW)

Cancel

When the parameter value is changed and has not been downloaded to the drive,
there will be a ™ mark next to the value field.

a

He €996&

Hotor | Drive | General [status monitor | Control [1/0

F

Name | | | | I |Va1ue

e || '© ON LINE| Reset Module +fj i

] Communication | Diagnos

*|unit

g

=

DSPFuVer

AQMonitorSelection
EncoderDataUpdateConfiguration
ParameterMonitorfFilterTime
ParametertonitorLowerLimit
ParameterMonitorUpperLimit

ExternalPulseType 5
Controltode

VelocityTorquelimitAction s

._
o
b

™
@
o

1
=4
=

._
=4
w

._
=
Y

=
=3
ov

-
=
<

._
=}
o

Click the box immediately to the left of the parameter to see the present value of
the parameter in the drive. The drive is polled immediately and updates the

Value field.

3. In KNX5100C software, choose the Operation Mode from the main
screen pull-down menu.

After the parameter value is changed, the following reminder appears.
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Configure Settings From the Settings selection, you can view and change the operation mode. The
Operation Mode control loop diagram is updated based on the mode.

T KNX5100C - [Settings [Kinetix 5100] ]
o rile Settings Window Help

|- Kinetix 51@@ |[[ax61] PR: Position mode (register input) -]\ ©orrune 4] 4l
Function List it Operation Mode
o ] start

mode (register input)

4B kinetix 5108(0ffline)
{4 communication Setting

Dri P Address Setting
[ seteine
. Selection
4} General Setting

#, Command Source
nn Pulse Output . o
E-gear Ratio Command Source Command Filter Position Loop Speed Loop

% Filter 110
Y Notch Filter
-] Linmit

£\, Analog 1/0 Current Loop
34 Full Closed Loop/Linear
4T3} Tuning
E Manual Tuning didt

Auto Tuning

~{2) Inertia Estimation
System Analysis [I{e]

[Message|

uvw

MFB

Position Loop

Velocity Loop g; o
£i7 Current Loop Output Pulse Divider
M < nna

When the Operation Mode value is changed from the pull-down menu,
subsequent pull-down menus can appear.

T Settings [Kinetix 5100]

Operation Mode

[[ex%] PT: Position mode (terminal block input) vJ
P1.874.X Full-Closed Loop Function Switch
@: able full-closed loop function -
uvw
Command Source Command Filter Position Loop Speed Loop

Current Loop

MFB
dfdt
il
0A 0B |
0z H
Output ulse Divider
Upload I I Download

Rockwell Automation Publication 2198-UM004D-EN-P - December 2022 159



Chapter 7

Configure the Drive with KNX5100C Software

The Operation Mode block control loops change as values are selected from

both pull-down menus.

14 Settings [Kinetix 5100]

Operation Mode

[[exe0] PT: Position mode (terminal block input) ~|

P1.874.X Full-Closed Loop Function Switch

{1: enable full-closed loop function VI

uvw

Command Source Command Filter Position Loop Speed Loop Mechanism

110

Pulse Divider

_ el 0 7Y

Current
Loop

MFB
.

0A 0B 0Z
Output

£l P

Auxilisry Encoder

AUX

I Upload | I Download

O

The gray boxes show the functions included in the each operation mode.
You can double-click a box to open a dialog box and to configure the related

functions.

Configure General Settings

The General Setting page lets you configure parameters related to the motor,
shunt, and brake operation.

To access the General Setting page, perform the following steps.

1.

2.

3.

From the Function List, select Start > Kinetix 5100 > Settings > General

Setting.

In General Settings, change the fields manually as needed.

Any changes to these settings require the motor to be disabled.

Rotation Direction (P1.801 Z) Shunt Setting

Shunt resistor setting

Internal

Forward
P1.852 Shunt Value
188 Ohms
Reverse P1.053 Shunt Capacity
o 9
Brake Time Settings
P1.042 Disengage DelayTise on
8 s SON ore | IFE
: on o
P1.043 Engage Delay Time oN
@ - BRKR OFF OFF
L (Do)
£1.836 Zero Specd Ronge ——— —l-e
MBT1(P1-42) MBT2(P1-43)
10.0 RPM
Z5PD{P1-38)
Motor
Speed

[JEnable vertical Load Control

Brake DO Setting |None

Poor:

Do2:
0o3:
[
DOS:
DO&:

[0x80)Disabled
[ex@@]Disabled
[ex@@]Dicabled
[ex@d)Dizablea
[ex00)Dizablea
[0x00)Dizablea

Click Download to send any changed parameters to the servo drive.
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Enable Vertical Load Control (Motor Holding Brake)

A common requirement for a load is to be held using a holding brake. A
holding brake can be used with a vertical or horizontal load. A vertical load is
classified as a load that stores potential energy either by gravity or spring
effect. In this type of load, the Kinetix servo motor must hold part or all the
load, even when the motor is not moving, but is still powered by the drive. A
horizontal load does not store potential energy (either by spring or gravity
effect) when the motor is disabled. Vertical or horizontal loads can use a motor
holding brake to keep the load stationary while the motor is disabled. Holding
brakes are not designed to stop a motor, but rather to hold a motor when it is
stationary and disabled.

While this feature is named 'Vertical Load Control' it can be used to setup any
load type used with a holding brake. This feature is enabled in the KNX5100C
software Function List>Settings>General Setting and enables the automatic
control of the motor holding brake.

Once the checkbox is selected:

« The Brake DO setting is chosen and a DO is assigned as [0x08] Brake
Control

« The Brake Engage / Disengage times are set to non-zero values (these
must be changed to match your motor holding brake engage/disengage
times, that data is obtained in the Kinetix Rotary Motion Specifications
Technical Data, publication KNX-TDoo1)

« The Zero Speed Range is set to a non-zero value; this value is used as one
of the conditions to engage the holding brake

«  MotorStopMode ID675 (P1.032).Y is set to use Enable Vertical Load
Control

There must be a DI that is user assigned to provide the enable/disable function
for the motor with the associated timing that is used with the Brake control
DO.

There are three DIs that can be used, the characteristics of each DI is shown in
Table 71.

Table 71 - Holding Brake Digital Inputs

DI Signal Characteristic

« Uses brake timing.

« Provides one signal for enable/disable operation of motor.
« Can be used with explicit read/write operation.

« By default uses dynamic braking when deceleration is active (similar to a current
deceleration operation), which can be aggressive.

Can use disable and coast MotorStopMode 10675 (P1.032).

Uses brake timing.

This input is solely used to decelerate and disable the motor.

« Requires an enabling signal (second input is used to enable the motor).

Uses a programmable deceleration profile AutoProtectionDecelTime 10296
(P5.003).

Alarm is issued at the end of the disable operation.

[0x01] Servo On

[0x47] Profile Quick Stop
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Table 71 - Holding Brake Digital Inputs

DI Signal Characteristic
« Uses brake timing.
[0x48] Servo on with « Uses a programmable deceleration profile AutoProtectionDecelTime 10296
Holding Brake (P5.003)
« In10 mode, this input is not required to be assigned, these operations occur with
raC_xxx_K5100_MS0 and raC_xxx_K5100_MSF commands.

Servo on with Holding Brake is available starting from firmware revision 2 and
is the preferred input when using a motor holding brake.

The holding brake timing is shown in the KNX5100C software. Configure the
vertical load control feature using these steps:

1. Select Enable Vertical Load Control checkbox.

2. Verify the Enagage Delay Time for your motor (this is negative indicating
that the motor remains enabled while the holding brake is engaging).

Verify the Disengage Delay Time for your motor.

=

3. Navigate to Function List > Settings > Parameter Editor > Motion, and
find ID296 (P5.003); double-click the Value.

4. Use the pull-down menu for C: PFQS (Profile Quick Stop) and select the
deceleration time to use before the motor is disabled.
(AutoProtectionDecelTime ID296 (P5.003))

This value is programmable by using the PR Mode Editor > Speed and
Time Setting > Accel/Decel Time.
5. Navigate to Function List > Digital I0/Jog Control and check 'Edit DIO

Configuration’, then using an available DI, use the pull-down menu to
select Servo on with Holding Brake and make this a NO type of input.

6. Verifﬁr that the motor holding brake has been selected; if it is not selected,
use the pull-down menu and associate a DO as Brake Control.
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The scope trace below shows the holding brake timing:

DI is on and transitions off.
Motor is decelerated (blue pen is motor speed).

DO Brake Control is off and Brake EngageTime begins timing

Once the BrakeEngageTime expires, the motor is disabled
B Ao - @ E [Hee ]| e

1
2
3. Motor reaches zero speed
4
5

Configure the Command Source

The selected operation mode allows the modification of different parameters.
The configuration of the Command Source is available with: I/O Terminal
Block input, Speed Mode, and Torque Mode. Command Source is not available
for Position Register (PR) or IO Modes.

Configure the Command Source for Pasition mode (I/0 Terminal block input -PT Mode)

To configure the Command Source for Position mode, perform the following
steps.

1. From the Function List, choose Start>Kinetix 5100>Setting and select the
Operating Mode as PT:Position Mode (I/O terminal block input).

Kinetix 51@e ||[exee] PT: Position v | §

Function List g3
v E Start
v @ Kinetix 51@@(offline)
u} PC Connection Setting
& Orive IP Address Setting
v 34 Setting

A Motor Selection
4L} General Setting

: |~ Command Source

; %Egearao
: Filter

In Command Source, the Position Mode (I/O terminal block input) tab is
used.

IMPORTANT  If you have configured a dual or multiple operation mode, more than
one tab is visible. For example, if you have PT/S mode, you get a
Position mode (I/0 terminal block input) tab and a Speed mode tab.
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2. On the Position Mode tab, select either Pulse Train or Analog Input as the
position command source.

3. Ifyou select Pulse train, you can specify the External Pulse Input Type,
Source (the drive port from where the command originates), Filter Type,
and Pulse Filter Width.

3 Command Source [Kinetix 5100] o |[&] =
Position mode (terminal block input)

P1.864 X : Source

P1.064 X
@ 8: Pulse train _[—l_I—I_I—L_—\._
1: Analog input —
P1.6@@ External Pulse Input Type
Positive Logic Negative Logic
Forward Reverse Forward Reverse

e | A JUFL LU | A AL LTLT
B TRl T Tl e L e Ul Tl Ty

Llockwise(CW) +
founterclockeis| CW FUFALAFL | CW IR

codpslse Uoow __ fALAAL |COW ————————Rmnr

Pulse +

Symbol L Pulse FLALFLFL_FLFLFLFL | Pulse R RIS
Sign I Sign 1

Source
@ Normal(1/0) Aux
Filter Type

[©]: Low Freguency Pulse Command (33 kHz ~ 258 kHz)

@ [1]: High Frequency Pulse Command (333 kHz ~ 250@ kHz)

Pulse Filter Width [4: @.5us (1600 kHz) |

Upload l Download

4. Select the Source to be used.

When the Control Mode is PT (Position Terminal), the source indicates
which port the Master Pulses originate.

5. Click Download to download any changed parameters to the servo drive.

For more information, see PT Mode (Position Command with I/O
Terminal Block Input) on page 237.

Configure the Command Source for Speed Mode (-S mode)

IMPORTANT  The Speed Mode tab is visible if you have configured a dual or
multiple operation mode, such as PT/S mode.

1. From the Function List, choose Start>Kinetix 5100> Setting and select
the Operating Mode as S:Speed Control Mode.

2. Click the Speed Command box.

341 Settings [Kinetix 5100]
Operation Mode

[0x02] S: Speed control mode -

Speed Command Command Filter Speed Loop

| 1 | | [ ]
J 1 J |

)
Current

MFB
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166

3.

On the Speed Mode tab, select the speed command source from either an
analog input or preset speed registers that is triggered by using binary
weighted digital inputs signals DI.SPDo and DI.SPD1.

You can change the values of the Speed registers 1...3 by using
ID125...ID127 (P1.009...P1.011).

‘ ’\'} Command Source []

Speed Hode |

Speed Register
P1.8@9 Speed Register 1
100.0 RPH

P1.01¢ Speed Register 2
200.0 RPH

P1.811 Speed Register 3
300.0 RPH

— > too,

(SPD1,SPD0)

Speed Command Selection via DI

sPDB
[013: [ex14)Register Speed x| @NO @MNC

sPD1
[p14: [ex15)Register Speed x| @HO @ nc

I Upload I [ Download

4. Click Download to send any changes to the servo drive.

For more information, see Configure and Select the Preset Speeds on
page 246.

Configure the Command Source for Torque Mode (-T Mode)

IMPORTANT  The Torque Mode tab is visible if you have configured a dual or

multiple operating mode.

3% Settings [Kinetix 5100]

Operation Mode

Torque Command Command Filter

R

From the Function List, choose Start>Kinetix 5100>Setting and select the
Operating Mode as T:Torque Control Mode.

Click the Torque Command box.

[0x03] T: Torque control mode v

Speed Limit

C R

Speed Command Command Filter

Speed Loop
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3. Inthe Torque Mode tab, select the torque command source from either
an analog input or preset torque registers that can be triggered by using
binary weighted digital inputs signals DI.TCMo and DI.TCM1.

You can change the values of the torque registers 1...3 by using
ID128...1D130 (P1.012...P1.014).

7% Command Source [
Torque Mode
(TCM1,TCMO)
° D (0.0) o
N\
04) N
T
hY
Y
.1
R
Torque Register Torque Command Selection via DI
P1.812 Torque Register 1 TCMO
100 % [DIB: [ex16]Register Torqulv] @NO @ NC
P1.813 Torque Register 2 TCM1
160 % [DI4: [@x17]Register Torqu.vl @NO @ NC
P1.814 Torque Register 3
1ee %

ovotons ] [Lomioea ]

For more information, see Selection of Torque Command on page 252.
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Configure the Pulse Outputs

Use the Pulse Output as a form of buffered encoder outputs. Use these pulses
to provide master feedback signal to another drive, to provide feedback for
closed loop operation, or pulse train control is used with an external controller.

168

To access and use the Pulse Outputs, perform the following steps.

1. From the Function List, select Start > Kinetix 5100 > Setting > Pulse

Output.
Kinetix 5100 l [exee] PT: Position v | §
Function List gz
v ] start

v B kinetix 510@(offline)
PC Connection Setting
& Drive IP Address Setting
v ﬁf Setting
- bk Motor Selection
General Setting
- \} Command Source
+{n2 Pulse Output]

S
S 4 atio

2. In the Pulse Output dialog box, you can configure the following:
« The output polarity of OA/OB/OZ to either forward or reverse

« The source of pulse output from Motor Encoder (MFB), Auxiliary

Encoder (Aux), or Pulse Command (I/O)

« The Output Pulse Type to by-pass, Ratio Output without Quadruple, or

Ratio Output with Quadruple

IMPORTANT  Output Pulse Type selection depends on the source of the pulse

output. For example, by-pass is only available when Pulse Command

(1/0) is chosen as the source.

« The Output Pulse Number is the output pulse count that you can
change to match your application requirements. The Output Pulse
Number is visible when Ratio Output with Quadruple is selected. This
value is set as a default that you can change to match your application.
When Ratio Output without Quadruple is selected, you can change the

numerator and denominator to match your application.

P1.863.Y Output Polarity of OA/0B/OZ

(@) Forward

(O Reverse

P1.874.Y Source of Pulse Qutput
®@: Motor Encoder (MFB) () 2: Pulse Command (1/0)

(O1: Auxiliary Encoder (Aux)

Output Pulse Type
By pass () Ratio Output without Quadruple

@ Ratic Output with Quadruple

0A OB Output Pulse Number(AgB) = P1.846 * 4(One rotation)
0Z Position = I Pulse Position of MFE

02 Width = 0A Width
P1.846 Numerator of OASOB/OZ Qutput 2500 Counts
P1.897 Denominator of OA/OBSOZ OQutput @

Output Pulse Number .188%.603 'Coum:s

3. You can also use the Settings>Parameter Editor>General to manually
change the Encoder Output Resolution ID153 (P1.046), which is counts.

4. Click Download to send any changes to the servo drive.
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Configure Electronic Gear (E-Gear) Ratio

The E-Gear ratio configuration is important and serves two purposes
depending on the Operation Mode:

« PT Operation mode/IO mode - (raC_xxx_K5100_MAG Add-On
Instruction only). The E-Gear ratio represents a pulse-pulse relationship
between a master and slave source (Pulse-Pulse follower). In this mode,
the drive internally has no conversion constant (counts/mm or inch), any
user position conversions must be considered as pulses.

« PR Operation Mode/IO mode. When in this mode, the E-Gear ratio
represents Position Scaling (PUU). This mode allows you to define the
number of feedback counts/motor rotation.

Regardless of the Operation Mode, the E-Gear ratio is always used to provide

either a representation of Position Scaling (PUU) or a Pulse Following
relationship.

Table 72 - Relevant Parameters!!

Parameter Name

D151 (P1.044) GearRatioslaveCountsN1

ID236 (P2.060) | GearRatioslaveCountsN2

1D237 (P2.061) GearRatioslaveCountsN3

ID238 (P2.062)  |GearRatioslaveCountsN4

D152 (P1.045) GearRatioMasterCounts (denominator)
ID170 (P1.068) PositionCmdMovingFilterTime

(1) Do not change the setting value in servo on state.

If you change the gear ratio in your application, when servo is off, you can
define multiple numerators but only one denominator. The numerator of the
E-Gear ratio can be selected via the DL.GNUMo and DI.GNUM1 signals. If the
DI.GNUMo and DI.GNUM1 signals are not defined, ID151 (P1.044) is the
default numerator. To avoid mechanical vibration, switch the DI.GNUMo and
DI.GNUMa1 signals during servo off status.

IMPORTANT - If you change gear ratio during operation, you can cause an abrupt, uncontrolled
motion event.
- D236 (P2.060), ID237 (P2.061), and 1D238 (P2.062) are for PT Mode only. ID151(P1.044) is
for both PR Mode and PT Mode. All of the parameters can be changed in PT Mode only.
- If PT/PR Mode is selected, and ID151 (P1.044) is changed in PT Mode, it remains active
through any subsequent execution if you switch to PR Mode.

See Description of Digital Input Functions on page 433.
GNUMO, GNUM1

A\
GearRatioFollowerCounts N1 - ID151 (P1.044)
GearRatioFollowerCounts N2 - D236 (P2.060) Position Command
GearRatioFollowerCounts N3 - 1D237 (P2.061) « | Moving Filter
GearRatioFollowerCounts N4 - 1D238 (P2.062) 1 Time Constant
ID170 (P1.068)

GearRatioMasterCounts - ID152 (P1.045) ¢

Pulse —>|

Position Command
Low Pass Filter
Time Constant
1D124 (P1.008)

Pulse

Error

Feedback Pulse
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To configure the E-Gear ratio, open the E-Gear Ratio dialog box in the
KNXs100C software (from the Function List, select Start > Kinetix 5100 >

Setting > E-gear Ratio). The different settings in the E-Gear Ratio dialog box
are explained.

Figure 79 - E-Gear Ratio
L3y E-gear Ratio [PR_Mode_Noded3] =

(GNUMO,GNUM1)
(0,0)

—~ ~
- (1,0
s Gear?2
oy - — o }—
(0.1)
T
(1.1)
Gear Ratio Follower Counts (N1) v o E-gear ratio numerator selection via DI setting
Gear Ratio Follower Counts (N1) GNUMO
N¢ v
P1.844 16777216 | Counts (1~536870911) i
2] GhuM1 0
Gear 1 None v
16777216
= 1677.72
10000
Gear Ratio Master Counts (M)
P1.045 [10000 | counts (1~2147283647)
Item Description
1 Gear Ratio Selection - Pull-down menu to choose the different ratios (N1...N4).
2 Gear Ratio Follower Counts (N1) - Set this value as the motor feedback resolution.
3 Gear Ratio Master Counts (M) - This value is set depending on the Operation Mode.
Default values are 100,000 counts for a high-resolution encoder.
4 GNUMO/1 - These choices are mapped to the Digital Inputs that represent binary
weighted values to select the Gear Ratio value.

The Gear Ratio Selection (1) and GNUMOo/1 (4) are not used in IO mode. They
are used in PT Mode to select different gear ratios.
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Setting Gear Ratio Follower Counts (ID151, P1.044)

The Gear ratio Follower Counts is sometimes called the numerator, because
when you look at how it is used in the drive, it is used to determine the internal
'ratio’ of the drive (shown as 1677.72 in Figure 79). Therefore, the E-Gear ratio
Follower equals the Effective Resolution of the motor feedback.

Figure 80 - Motor Selection > Feedback Dialog Box

-7 0.0

- -—

PUY - Type:
S > (0.1)

—

wnannes s revwwas &

skl

Units:

[

(1.1)

Nikon Serial

[z

'

Cycle Resolution: 1 2 Feedback Cycles/Rev

=

Gear Ratio Follower Counts (N1) v Cycle Interpolation: Feeddack Counts per Cycle
Gea

=

[

r Ratio Follower Counts (N1)

_'___’_—-1——' I Effective Resolution: 1 n I Feecdack Counts per Rev
P1.038 [16777216 Counts |1 83E8703] Startup Metnod: Incresental ®

I

i
N

|

IMPORTANT The numerator is always set as the Effective Resolution. We use Master
counts (denominator) to represent your ratio (depending on your
Operation Mode). When using DI.GNUMO and DI.GNUM1 for different gear
ratios, we are changing the Slave/Follower Counts entry. DI.GNUMO/1
can only be entered as Follower Counts (ID236...1D238, P2.060...P2.062),
this means the desired ratio must be normalized - because we can only
represent DI.GNUMO/1 as Follower Counts value, but the Master Counts
represents your ratio. Normalizing is done by changing the Drive Ratio
(shown in Figure 79 as 1677.72).

Setting Gear Ratio Master Counts (ID152, P1.045) - PT Operation Mode

The Gear ratio Master Counts parameter ID152 (P1.045) is sometimes called the
denominator, which by default is defined as 100,000 counts/motor rev. You
can also use with I0 mode - raC_xxx_Ks100_MAG Add-On Instruction.

Figure 81 - Gear Ratio Master Counts

Gear Ratio Master Counts (M)

P1.e45 |1eepee Counts (1~2147483647)

When the Follower counts is set equal to motor effective resolution, then the
Gear Ratio Master counts is desired counts/motor rotation. Desired counts, in
this case, are not used for position scaling, but are used to define the gearing
ratio. The Master counts are set based on the number of feedback pulses you
expect to receive from the Master source input and is used to define your
overall gearing relationship. So, this Master counts value is used to define the
effective 'ratio’ of your gearing relationship.
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For example, the master in our system is a 4000 ppr encoder. Which means,
when the encoder makes one revolution, we expect the Slave1 drive to see 4000
pulses. Our application requirement is that we want to follow this encoder at a
1:2 relationship. Which means, when the master encoder moves 1 encoder
revolution, the motor rotates 2 revolutions. The Master PPR is not entered
anywhere, but it is required that we know this value. We calculate the E-Gear
Master Counts value knowing the Master PPR counts and the relationship we
want in the motor of Slavel. In our example, the Gear Ratio Master Counts =
2000, which means when Slave 1 sees 2000 pulses from the master, it rotates 1
revolution, and thus, as the master moves 4000 pulses (one rotation), Slave1
moves 2 rotations.

K5100
Slave1
oo |
olas

=
Master Encoder ‘
4000 PPR

Y. '\‘% I §a

3

IMPORTANT  When you change the E-Gearing ratio, you are affecting the position
scaling of your drive. So, you cannot expect to position correctly if you
change modes to a positioning mode when you are finished following
pulses. You must first re-establish a home, then set the E-Gear ratio
correctly for your application Position units.

IMPORTANT There is NO positioning ability while using the pulse follower function in
PT Mode. Furthermore, when the E-Gear ratio is changed in PT Mode,
and you change sub-modes back to a position-based mode (this means
using any other Opr_AQl), your position scaling changes. When you keep
a 'fixed' gearing ratio, then the positioning is maintained because the E-
Gear ratio values did not change. The drive follows pulses based on the
present value of the E-Gear ratio.
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Setting Gear Ratio Master Counts (ID152, P1.045) - Using any other Positioning Mode

The Gear ratio Master Counts (Figure 81) parameter is sometimes called the
denominator, which by default is defined as 100,000 counts/motor rev.

The Master counts value is desired counts/motor rotation. So, this Master
counts value is used to set the 'position scaling' for your axis. The value can be
any encoder count value that can be converted to give you your position units/
motor rotation, which includes your mechanical transmission.

You can create Position Units in the Logix environment by using the Device Object
Q Handler Add-On Instruction

IMPORTANT  When you change the E-Gearing ratio, you are affecting the position
scaling of your drive. So, you cannot expect to position correctly after
you have changed the E-Gear ratio. You must first re-establish a home,
then set the E-Gear ratio correctly for your Position units.

For example:

The ball screw pitch is 3 mm, when using a 4 bit encoder, if the E-Gear ratio is
set to 16777216/3000, then the workpiece moves 1 pm per 1 pulse command.
Workpiece
'

Ball screw pitch:

Motor 3 mm=3000 ym
E-Gear Status Gear Ratio |Moving Distance per 1Pulse Command
m
30005~
. . rev 1 3000 <. m
E-Gearisnotapplied  |_ 1 = X —— = (Unit; A
=— pulse © 1 16777216 pulse
1 16777216 Sy
um
3000+
E-Gear is applied _ 16777216 | = eV 16777216 _ 4 (ypip. M
PP = pulse ™ 3000 ( pulse)
3000 16777216 -
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Configure Filter

There are different filters available to use with the Kinetix 5100. There is a Low
Pass Filter and Moving Average Filter which are both used to remove
unwanted resonance from the drive (these filter types are available for use in
different drive modes). See Filter on page 256 for more information.

Use the Filter dialog box to configure the Kinetix 5100 Low Pass and Moving
Average Filters.

To access Filter, perform the following steps.

1. From the Function List, choose Start > Kinetix 5100 > Setting > Filter.
‘ Kinetix 5100 |[[#xe1) PR: Position mode

Function List 753
4 [ start
4-& Kinetix 51e8(offline)
Communication Setting
K Drive IP Address Setting
2 3 settings
:g Motor Selection
General Setting
A Command Source
nn Pulse Output

(s E-gear Ratio
Y Filter
o ilter

Limit
2. In the Filter dialog box, you can configure the following:

/Hessage'|

Low Pass Filter Moving Average Filter
P1.0@8 Position Command Smoothing P1.868 Position Command - Moving Average Filter

Constant (Low-pass filter)
[ o b m

P1.886 Speed Command Smoothing P1.859 Speed Command - Moving Average Filter
Constant (Low-pass filter) o = 8.0 s
P1.007 Torque Command Smoothing
Constant (Low-pass filter) o =
Pasition Delay time Pasition Delay time

e —

1ESI 1

I I

Balore e Balore e
After = After  —

> Time > Time

5-Curve

P1.834 Acceleration Constant (TACC)
200 ms

P1.835 Deceleration Constant (TDEC)
208 ms

P1.836 Smoothing Constant (TSL) - ms
o o ) ()

Speed

- Oy
TSL2  TACC  TsL2 TsL2 ToEc  TsL2

| Upload | | Download |

« The Low Pass Filter smoothing time constant parameters for Position
Command ID124 (P1.008), Speed Command ID122 (P1.006) and
ID123 (P1.007). This filter is a first order low pass filter. This filter is a
smoothing filter that creates a gradually increasing output when an
input step is applied. The time constant determines how fast the Low
Pass Filter output reaches the level of input applied. This filter uses the
Position Command Smoothing Constant ID124(P1.008) to determine
the cutoff frequency. The cutoff frequency is 1/(2*PI*P1.008). The
units for ID124(P1.008) are in 10 ms, which means if 100 is entered into
ID124(P1.008), the actual value that is used by the formula is 1000 ms.
The same cutoff frequency formula is used for the Speed and Torque
Command Smoothing Constant (ID122(P1.006) and ID123(P1.007))
except the units are ms and not 10 ms.

« The Moving Average Filter time constant parameters for Position
Command ID170 (P1.068), and Speed Command ID164 (P1.059).
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+ S-curve.
S-Curve
P1.834 Acceleration Constant (TACC)
Speed
28 ms
P1.835 Deceleration Constant (TDEC)
208 ms
P1.836 Smoothing Constant (TSL) ms
P___|=
TSLI2 TACC TSLI2 TSLi2 TDEC TSLI2

These features are only applicable to S-curve profile types. The
Acceleration 1D141(P1.034) and Deceleration 1D145(P1.035) Constants
come from the cycle profile Acc/Dec settings. In this image, the PR
Index Accel/Decel values are 200 ms. These values are populated in
ID141(P1.034) and 1D145(P1.035).

PR Mode Setting = =
i Speed and Time Setting
[PR#01] T:2 |4

ACC: Time for accelerating to the rated speed (3088 rpm) ACOO : 200 (P5.820) ~| Time=1.333 ms
[PR#@B2] T:@
[PR#@3] T:@ DEC: Time for decelerating from the rated speed (3000 rpm) ACG@ : 200 (P5.020) v | Time=1.333 ms
[PR%84] T:@ SPD: Target Speed POVES : 20.0 (P5.060) v|[ x e.1
[PR#@5] T:@ DLY: Delay Time DLY@8 : @ (P5.049) v

The smoothing constant (TSL) provides a way to add smoothing to the
jerk properties and is shown in this diagram.

Velocity

radis

t{sec) T ] 5y T |

tfsec)

Filters available for Position Mode, Speed Mode, and Torque Mode are
described in Filter on page 256 in Chapter 10, Modes of Operation.
3. Click Download to send any changes to the servo drive.
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Configure Notch Filter

The Notch Filter is used to attenuate a specific resonant frequency. The
Kinetix 5100 drive uses up to five Notch Filters simultaneously.

To access the Notch Filter, perform the following steps.

1. From the Function List, choose Start > Kinetix 5100 > Setting > Notch

Filter.
i Kinetix 516@ |[[@xe1) PR: Position mode
- Function List 28
4 ] start

4-& Kinetix 51e8(offline)
Communication Setting
K Drive IP Address Setting
a g8 settings
g Motor Selection
General Setting
£ Command Source
nn Pulse Output

[Message'|

(y E-gear Ratio
\( Filter

7~ Notch Filter

2. Inthe Notch Filter dialog box, you can modify the five notch filters.

To edit any notch filter parameter, you must first check Manual for that
O notch filter.

You can use any frequency diagnosing tool (FFT) to diagnose the frequency
O and magnitude of the resonance.

You can use the System Analysis tool to diagnose the frequency of
O resonance.

176

Motch Filter 1 MNotch Filter 2
Q Value [Omanuar [Ormanual
>
0dB N P2.823 Notch Filter Frequency P2.043 Notch Filter Frequency
1000 Hz 1000 Hz
Depth P2.824 Notch Filter Attenuation Level P2.844 Notch Filter Attenuation Level
_____ o -aB 0 -a8
P2.295 Notch Filter Q Value P2.996 Notch Filter Q Value
Fraquency B B
Notch Filter 3 Notch Filter 4 MNotch Filter S
[JManual [(JManual [(IManuz1
P2,845 Notch Filter Freguency P2.098 Notch Filter Frequency P2,101 Motch Filter Frequency
1000 Hz 1000 Hz 1000 Hz
P2.646 Notch Filter Attenuation Level P2.999 Notch Filter Attenuation Level P2.182 Notch Filter Attenuation Level
Gl -dB @ -dB @ -dé
P2.697 Notch Filter Q Value P2.100@ Notch Filter Q Value P2.183 Notch Filter Q Value
s s s

3. Click Download to send any changes to the servo drive.

For more information, see Resonance Suppression (Notch Filter, Speed

Mode) on page 259.
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Configure Limits

From the Function List, choose Limit to configure Position, Speed, and Torque

Limuits.
] Kinetix 5106 | [6x@1] PR: Position mode
Function List LAl

2 8] start
4B Kinetix s51ee(offline)
Communication Setting
K Drive IP Address Setting
a3 Settings
i % wotor Selection
General Setting
£ Command Source
nn Pulse Output
% E-gear Ratio
Filter

Notch Filter

i)
1 1/0

+4 Full Closed Loop/Linear
4-&i Tuning

[Hessage',

In the Limit dialog box, there are two tabs: Position and Speed Limit, and

Torque Limit.

Position and Speed Limit

On the Position and Speed Limit tab, the Software Limits define a linear

counts range for valid travel. When motor travel is outside the travel limit, an

alarm is generated (A283/A284) and motion is permitted in the opposite
direction of the limit.

You can change the accel/decel rates used for the detection of the software

limits in Function List>Motion Control>PR Mode Editor>Deceleration Time

for Auto-protection ID296 (P5.003)

Position and Speed Limit |Torque Li'itl

' -»| Limit [Kinetix 5100] o

Software Limit Max. Speed Limitation
P5.808 Forward Software Limit P1.855 Max. Speed Limit
2147483647 PUU 16000 RPM

P5.009 Reverse Software Limit
-2147483648 PUU

I Upload ] l Download

Click Download to send any changes to the servo drive.

For more information, see Analog Outputs and Monitoring on page 282.
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Torque Limit

On the Torque Limit tab, you can enable or disable torque limits and set torque
limit values. You can use limited torque values by setting P1.002.Y to 1 (Enable)
or o (Disable) or by using the digital input DI:TRQLM. You can also select
torque command preset values by changing binary weighted digital inputs,
TCM1 and TCM2.

Torque Limit Torque Command Selection via DI
Pl.@e2.y P1.812 Limit Register 1 DI: TRQLM
(@ Disable % None ~
(O Enable P1.813 Limit Register 2 TCMa
lee % None -
P1.814 Limit Register 3 TCM1
100 % None -

For more information on the torque limit, see Analog Outputs and Monitoring

on page 282. For more information on digital input function descriptions, see
Description of Digital Input Functions on page 433.

Configure Analog 1/0

The Kinetix 5100 servo drive can use different analog input signals for
commands. These operations include using analog inputs representing
Position, Speed, or Torque from another command source (another controller
for example).

The drive can use up to two analog outputs to display selected drive
parameters. This output is typically used to provide status information to
another device. This servo drive provides two output channels for this purpose,
MON1 and MON2.

From the Function List, choose Analog I/O to select the type of analog
command input and the output data to be monitored.

T KNX5100C - [Settings [Kinetix 5100] ]
3 File Ssettings Window  Help

| Kinetix 518@ |[[@x81] PR: Position mode
1))

=] Function List
+ B start
4B Kinetix s51ee(offline)
Communication Setting
& Drive IP Address Setting
a4 Settings
i % Motor Selection
General Setting
£ Command Source
nn Pulse Output
% E-gear Ratio
Filter
Y Notch Filter
Limit

I6S88 Locp/Linear

{Hessage

4.3 Tuning
1 Manual Tuning

In the Analog I/O dialog box, there are two tabs: Command Input and Output
Monitor.

#\y Analog /O [Kinetix 5100]
Command Input Output Monitor

lPosit:i.on mode (terminal block input) ‘ Speed Input l Torque Input |

On the Command Input tab, you can configure three types of analog input:
position mode (I/O terminal block input), speed input, and torque input.
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Position Mode (I/0 terminal block input) Tab

This mode is useful when you want to relate an analog voltage command to
motor position. By using the analog input, you can relate an analog voltage to a
number of motor rotations. Use this feature for positive (up to +10V) or
negative (down to -10V) rotations. The conversion of volts/motor revs used
here is: 10V yields a maximum of P1.066 (Maximum Rotation Number) motor
revs. The volts/rev is scaled using this formula. On this tab, you can enable the
analog position function, set the initial position of the motor, and the
maximum motor position value (in motor rotations).

Command Input Output Monitor

[Position mode (terminal block input) | Speed Input | Torque Input |

| P1.864 Analog Position Command: Activation Control
| P1.066

Number of turns P1.864 X: Analog position function setting
@e: Disable
(O1: Enable

P1.@64 Y: Initial position setting

Move @©: The position feedback of the motor is the
toward mapped position of @ voltage when servo on

Voltage 1: The position feedback of the motor is the
-10V Position et 10V (O mapped position of the current voltage when
feedback Ppoint servo on

Maximun Output Position

P1.066 Max. Rotation Number

o

P1.865 Smooth Constant of Analog Input Command
18ms

Velocil;
relacily e
Filtorad —

Time.

P1.065

Upload | | Download
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Speed Input Tab

This mode is useful when you want to relate an analog voltage command to
motor speed. By using the analog input, you can relate an analog voltage to a
motor speed in RPM. Use this feature to define positive (up to +10V) or
negative (down to -10V) speed. The conversion of volts/motor RPM used here
is:

10V yields a maximum of P1.040 (Maximum Output Speed) RPM.

The volts/RPM is scaled using this formula. For example, if a ControlLogix®
1756-Mo2AE module was configured for Velocity mode, its analog output could
be used with this speed input for the Kinetix 5100 drive to provide full closed-
loop control.

On this tab, you can set the maximum output speed by using parameters
ID147 (P1.040) and ID679 (P1.081). Select the Max Speed value by using a
Digital Input.

wavs LAYy jussuvasu
DI7:[@x48]Servo on with Holding Brake

[@x@F ]Switch between 1st set of analog(P1.848) and 2nd set(P1.881)
DI9: [@x@@]Disabled

NT10.FAvAAIN: cahlad

<

®w O \

Click Download to write any changed parameters to the servo drive.

£/ Analog 1/0 [Kinetix 5100]
Command Input Qutput Monitor
Position mode (terminal block input) ‘ Speed Input ‘ Torque Input

Maximum Output Speed

Speed [r min]
' P1.840 Max. Speed Command 1
' , e ;
56600 RPM
P1.040 o e e 3
P1.881 Max. Speed Command 2
50000 RPH

|
Virpm o — |
|
l

Upload ‘ ‘ Download

Torque Input Tab

This mode is useful when you want to relate an analog voltage command to
motor torque. By using the analog input, you can relate an analog voltage to a
motor torque. Use this feature to define positive (up to +10V) or negative
(down to -10V) torque limits. The conversion of volts/motor torque used here
is: 10V yields a maximum of P1.041 (Maximum Output Torque). The volts/
motor torque % is scaled by using this formula. For example, if a ControlLogix
1756-M02AE module was configured for Torque mode, its analog output could
be used with this torque input for the Kinetix 5100 drive to provide full closed-
loop control.
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On this tab, you can change the maximum output torque command by using

parameter ID148 (P1.041).

Click Download to write any changed parameters to the servo drive.

Command Input OQutput Monitor
Position mode (terminal block input) | Speed Input ||Tarque Tnput |
Torque [%] Maximum Output Torque
A i P1.841 Max. Torque Command
ey B [e s
|
Toercent fm— |
19 P
- = Volt
i oy W0 2 e | veer (RN v
! Teercen: (RN
I
|
Upload ‘ ‘ Download
Output Monitor Tab

On the Output Monitor tab, you can change the Monitored Value using a pull-
down menu. You can change the scaling, proportion, and the polarity of the

output.

The Mon Calculator lets you enter a unique Motor Speed (can be the maximum
Motor Speed) with your desired Analog Voltage at that speed. Click Calculate
to determine the corresponding Maximum values and analog scaling

ID120 (P1.004). For more information, see Analog Outputs and Monitoring on

page 282.

N\ Analog I/O [Kinetix 5100]
Command Input Output Monitor

P1.003:[Bit1]

MON1  MON2

P1.003 bit 1: Polarity
@Positive (CW)
ONegative (CCW)

P0.003.Y: MON1 Monitoring Item

Motor speed (:Vmax / Maximum speed)

P1.664 MON1 Output Proportion

-

|
P0.003:Y(MON1) /’E—’—‘

|

1

[E=RECR =

P2.112 bit@ : Voltage interval

O+/- 8v @+/- 10V

Mon Calculator

Requirenent cruin Mevping To 5y

rr.oon (BN ¢

Upload Download
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Configure Position,

Velocity, and Current Loops

182

The Operation Mode selection dictates which control loops are active and that

you can modify. Each dialog box lets you configure the parameters for the gain

and filter values that correspond to the command type.

Configure Position Loop

From the Function List, choose Position Loop to view or change the
parameters that apply to the position command.

Table 73 - Position Loop Parameters

Parameter

1D185 (P2.000)

PositionProportionalGain

ID187 (P2.002)

VelocityFeedforwardGain

VelocityFeedforwardLowPassFilterTimeConstant

(
ID188 (P2.003)
1D235 (P2.053)

PositionlntegralGain

Click Download to download any changed parameters to the servo drive.

Position
Command

d/dt l P2.003 I I P2.002 I

Veloeity Velocity Feedforward Gain +
Feedforward Velocity

P2.000 Position Proportional Gain 391

P2.002 Velocity Feedforward Gain ] %
P2.003 Velocity Feedforward Low Pass Filter Time 5 ms
P2.053 Position Integral Gain ]

Low Pass - Command
FiTter Time P2.000 p—+
+ +
o o . 1
. Position Proportional Gain

Position Integral Gain

Position Feedback

rad/s

rad/s

Upload ] I Download
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Configure Velocity Loop

From the Function List, choose Velocity Loop to view or change the parameters
that apply to the velocity command.

Table 74 - Velocity Loop Parameters

Parameter Name
ID189 (P2.004) |VelocityProportionalGain
ID191(P2.006) | VelocitylntegralGain
ID192 (P2.007) |AccelerationFeedforwardGain
ID232 (P2.049) | VelocityFeedforwardLowPassFilterTimeConstant
ID144 (P1.037) |LoadlInertiaRatio

Click Download to write any changed parameters to the servo drive.

d/dt
Velocity
Comwnd
.'.
E Velocity Control Gain Inertia Ratio
A |
>
Velocity Integral Compensation
Velocity Feedback
Velocity Feedback Low Pass Filter
P2.884 Velocity Control Gain 1564
P2.0@6 Velocity Integral Compensation 249
P2.0@7 Acceleration Feedforward Gain ]
P2.049 Velocity Feedback Low Pass Filter 0.5
P1.037 Inertia Ratio 0.8
Upload ] I Download
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Configure Current Loop

From the Function List, choose Current Loop to view or change the parameters
that apply to the current command.

The affected parameter is ID210 (P2.025) Resonance Suppression Low Pass
Filter Time Constant. This Low Pass Filter is used to dampen an aggressive
output that can potentially cause an unwanted resonance with the mechanical
equipment.

Click Download to write any changed parameters to the servo drive.

Current

Voltage

Command Resonance Notch Filter Torque Limit PI Controller Command
suppression
low-pass
filter
Current Feedback
P2.925 Resonance suppression low-pass filter 9.5

Upload l [ Download

Digital 1/0 and Jog Function From the Function List, choose Digital 10/Jog Control to view or change the

in KNX5100C Software

184

I/0 function and to see the status of digital inputs (DI) and digital outputs
(DO), or to control the I/O signals manually.

There are three sections in the dialog box: Digital Input (DI), Digital Output
(DO), and Jog Control.

4 Digital 10/ Jog Control [Kinetix 5100] [==]=]
‘ [Jedit DIO Configurations | Enable DIO Status || ‘
DI1:[Bx81]Servo On - - -] On/OFF
DI2:[@x04]Pulse clear B | oo
DI3:[@x16]Register Torque command selection (1 - 4) Bit® o= On/Off
DI4:[@x17]Register Torque command selection (1 - 4) Bitl -4 o"/oﬁ:.
DIS:[6xB2]Alarm reset Bl | onos
DI6:[@x22]Reverse limit switch (NC) = On/OFf
DI7:[@x23]Forward limit switch (NC) - - ] On/OfF
DI8: [0x21]Emergency stop (NC) B oo
DI9: [Bx@@]Disabled = Oon/OFf
DI10: [@x@@]Disabled - - -] On/OFF|
DI11:[@x@@]Disabled B | oo
DI12:[@x6@]Disabled B | oo/
DI13:[@xe@]Disabled - - -] On/OFF

Remain DI override status when this window is closed.
Digital Output (DO) Status Enable
DO1:[8x@1]Servo ready - ] On/OF#|
DO2:[8x83]Motor is at zero speed - - ] On/Off
DO3: [0x09]Homing completed Bl | [Gaioes
DO4: [8x85]Motor reaches the target position - On/Off
DO5: [0x07]Servo alarm (NC) Il | [on/ore
DO6: [6x08]Disabled Bl oo

Jog

Sontspeentl 100 REM = s Invert Direction

Forced Servo On
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Configuration and Status of Digital Input (DI) and Digital Output (DO)
Signals

In the Digital Input (DI) and Digital Output (DO) sections, the user defined
signals are shown with their individual configurations.

If the contact type of the DI or DO signal is normally closed, 'NC'is added at
the end of the signal name. Click ‘Edit DIO Configurations’ to change the
configuration of the signal.

The Status column shows the status of the digital I/O. This is the LOGICAL
level of the input that is based on the use of N.O. or N.C. This is NOT the actual
voltage on the terminals (0V DC = OFF, 24V DC = ON).

An example is shown in Figure 82. DI3 is configured as an N.C. input. The
demo box has DI3 toggle switch ON (24V DC to the input). Notice that the
Status in the Control Panel is Off. This is because the configuration is NC, the
drive interprets (and expects) this state/condition as being OFF.

Figure 82 - Status Example

v Digital Input (DI):[0x01] PR: Position mode (register input) Status Enable

DI1:[0x00)0isabled on [
012:(0x02)Alarm reset | or1
DIY:[0x21)Emergency stop (NC) N (

T PTLLUPIN L . E—

A

(/75

v
-

This dialog box also shows the On/Off status of the DI or DO signals and offers
manual control of the DI or DO signal state. This control is useful when testing
or troubleshooting the signals.
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Control Digital Input Signals Manually

To control the digital input signals manually, go online with the drive, then
clear the Edit DIO Configurations checkbox and click the Enable checkbox.
Use the On/Off buttons on the right side to enable the DI and DO control. You
can use these On/Off buttons to control the DI or DO signals while the drive is

connected.

2 Digital 10 / Jog Control [Kinetix 5100] =0 =R

[ (Jedit o1o configurations Disable DIO Status ||

| v Digital Input (DI):[©x@1] PR: Position mode (register input) Enable
DI1:[@xe1])Servo On | on  [on/off
DI2:[@x02]Alarm reset [Jon/o%s
DI3:[0x23]Forward limit switch (NC) [ [oRjoFE
DI4:[@x22]Reverse limit switch (NC) ON M
DIS:[@x@@]Disabled T on On/OFF)|
DI6:[@x@@]Disabled [][onjo%s
DI7:[ex00]Disabled Olon/ots
DI8:[@x@@]Disabled [lon/of
DI9: [@xe@]Disabled [ |on/oss
DI10: [0x0@]Disabled O [on/oss
DI11:[@xed]Disabled [ [on/os
DI12:[@x@@]Disabled [lon/off
DI13:[@x00]Disabled [ lon/oss

To change and control the DI signals manually, perform the following steps.

1. Check Enable DIO Configurations.

2. Configure the Digital Inputs as required.

3. Clear the Edit DIO Configurations checkbox.
4.

Go online with the drive. You might have to download your KNXs5100C
project file.

Check Enable so that On/Off is visible.
Click On/Off to change the status of the DI signals directly.

o wn

You can see the signal status by looking at the Status window.
Control Digital Output Signals Manually

To change and control the digital outputs via the communication software
settings when the servo drive is connected, perform the following steps.

1. Check Edit DIO Configurations.

2. Configure the Digital Outputs as required.
3. Clear the Edit DIO Configurations checkbox.
4

Go online with the drive. You might have to download your KNX5100C
project file.

Check Enable DO Override so that On/Off is visible.
Click On/Off to change the status of the DO signals directly.

o wn

You can see the signal status by looking at the Status window.

[JRemain DI override status when this window is closed.

DO1:[@x88]Brake control ON
DO2:[@xe@]Disabled On/OFF
DO3: [@x@01Disabled On/oFF
DO4: [@x@@]Disabled On/0Ff
DOS: [0x00]Disabled On/OFF
DO6: [@x8@]Disabled on/0ff
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Edit DIO Configurations

When Edit DIO Configurations is checked, the digital input (DI) and digital
output (DO) actual state is always Off. To change the function and status of DI

and DO signals, perform the following steps.

1. Check the box next to Edit DIO Configurations to enable the editing

function.

2. Use the pull-down menu to change the DIO function in the drive.

Click OK to save the changes and write to the drive.

Al (=" "
EEEdit DIO Configurations Enable DIO Status | |

¥

| pIi:fexe1i]servo on

[ex85]Zero speed threshold
[@x85]Zero speed threshold
[@x@6]Reverse direction of input command
[@x@8]Command triggered

[exe9]Torque limit

[@x@C]Latch function of analog Position command
[exeD]Clear function of analog Position command

[@x@E]Reset error between auxiliary encoder and motor encoder
@x0F 1Switch between 1st set of analog(P1.@48) and 2nd set(P1.881)

4. When you have configured all your I/O, clear the Edit DIO

Configurations checkbox.
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Jog Function

See Description of Digital Input Functions on page 433 for information on the
individual DI functions.

See Description of Digital Output Functions on page 437 for information on
the individual DO functions.

The Jog Function commands the motor to run at a constant speed (Jog Speed).
To control the jog operation, enter the desired jog speed and then determine
the motor rotation direction. The existing motor rotation (Settings > General
Setting > Rotation Direction) is used as the directional context in this dialog
box.

There are two ways to initiate a Jog function on the Kinetix 5100 drive.

1. Use DIO to configure the Jog and Servo On Digital Inputs. Use Enable
On/Off of DI1 (Servo On) signal manually.

a. Check Enable DIO Configurations.
b. Configure the Servo On Digital Input.

c. Configure the Motor JOGs in the forward direction input and, if
required, configure the reverse direction.

d. Clear the Edit DIO Configurations checkbox.

e. Go online with the drive.

f. Check Enable so that On/Off is visible.

g. Click On/Off to change the status of the DI signals directly.

You can see the signal status by looking at the Status window. To jog the
motor, first enable the drive by using Servo On, then Jog forward or
reverse as your application requires.

£ Digital 10/ Jog Control [Kinetix 5100] =0 =<
DEdit DIO Configurations Disable DIO Status ]
¥ Digital Input (DI):[@x01] PR: Position mode (register input) | Status Enable
DI1:[0x81]Servo On [ | orvers |
DI2:[@x@2]Alarm reset Olon/ofs

DI3:[@xe@]Disabled (NC)

DI4:[@xee]Disabled

DIS:[@x37]Motor JOGs in the forward direction
:[@x38]Motor JOGs in the reverse direction
DI7:[@x48]Servo on with Holding Brake
DI8:[@x@@]Disabled Olonzofs
DI9: [@x@0]Disabled off M
DI10: [@x0e]Disabled [zl (on
DI11:[@xee]Disabled 3l (on/
DI12:[@exee]Disabled
DI13:[@x@@]Disabled

=)
=z

[ [onzoes
On/0Ff
M lon/off
M |on/ofs

=]
=
o

Illliiioi
1212 El:
BN BN BN ES

=]
B
ER

]
o)

=
b
E:)
°
3
=}
"
»

2. Use the Jog Control Panel and check Forced Servo On.

a. When Forced Servo ON is checked, or your digital input is ON, click
the left and right arrows to jog the motor in that specific direction.

b. Stop clicking the left and right arrows to stop the motor rotation.

c. If the observed rotation is opposite to what is desired, check Invert
Direction.

The direction of the jog command is inverted.
Jog

[Jinvert Direction

Jog Speed: 100 | reM o= =
- M Forced Servo On
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Studio 5000 Logix Designer
Application

Configure the Drive in Studio 5000 Logix
Designer Application

Topic Page
Studio 5000 Logix Designer Application 189
Configure the Logix 5000 Controller 190
Configure the Kinetix 5100 Drive Modules 194
Support Automatic Device Configuration (ADC) in AOP Version 2 and Later 196
Connection RPI 197
Inhibiting/Un-inhibiting an 1/0 Connection 197
Download the Program 198

For help using the Studio 5000 Logix Designer® application as it applies to
configuring the ControlLogix® or CompactLogix™ controllers, see the
Additional Resources on page 14.

IMPORTANT  Support for Studio 5000 Logix Designer is available only when you set
Control Mode parameter (ID117 (P1.001)) to 10 Mode (0xOC).

Version History

Each release of the Studio 5000 Logix Designer application makes possible the
configuration of additional Allen-Bradley® motors, actuators, power supplies,
and drive features not available in previous versions.

IMPORTANT  To configure additional motors, actuators, and drive features with
your Kinetix® 5100 servo drive, you must have drive firmware
revision T.xxx or 2.xxx. Refer to Table 75 to determine if you need to
install the Kinetix 5100 drive Add-on Profile.

Table 75 shows whether the AOP must be downloaded and installed. In later
versions of Logix Designer application, the AOP is already installed.
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Table 75 - AOP Installation Requirement

Drive Firmware Revision |Logix Designer Application Version |Kinetix 5100 AOP Needed
30.00, 31.00, 32.00 Yes
33.00 or later No

1.XXX O 2.XXX

IMPORTANT  Although the AOP can come installed with the Logix Designer
application, you might require interim features or functions that occur
between Logix Designer application major releases. In this case, you
would have to install your AOP manually.

Install the Kinetix 5100 Add-0n Profile

If Table 75 indicates you must download the AOP, download Add-On profiles
(AOP) from the Product Compatibility Download Center (PCDC) website:

rok.auto/pcdc.

Follow these steps to download the Kinetix 5100 Add-On Profile.
1. Go to the Product Compatibility Download Center.

The Compatibility & Downloads webpage appears.

2. Click Download.

Compatibility & Downloads
The Product Compai\mu!y and Download Center (PCDC) can hE\D you Tind pmuuc(—re\ated downloads
@

including firmware, release notes, associated software, drivers, tools and utilities.

\\_/
Support
Downloads
Overview
» Drawings
» Drivers & Firmware
» Electronic Data Sheets =) Compare a Download
-— p

» Procurement Speciications

» Sample Code Before upgrading one or mare products, check the compatinility  SEIETt GNE oF More ProOUCES 10 Miew the available downloads
between the new preduci(s) and the ether produci(s} in the for those praducts.
system.

mnare Produrts Saftware Nauwnina,

3. Enter Kinetix 5100 in the Search PCDC window.
Click the appropriate AOP revision and follow prompts to download.
5. Extract the AOP zip file and run Setup.

Configure the Logix 5000 These procedures assume that you have wired your Kinetix 5100 drive system.
Controller These procedures show the dialog boxes for following devices.

« ControlLogix 5570 controller with a 1756-EN2TR EtherNet/IP™
communication module

« CompactLogix 5370 controller with an embedded EtherNet/IP
connection

See the list of other compatible Logix PAC® and PLC Controller Platforms in
Kinetix 5100 Drive System Overview on page 17.

IMPORTANT  To use your Kinetix 5100 servo drive with the provided AOP and pre-
defined Add-On Instructions, you must configure your Kinetix 5100
drive in KNX5100C software first and change the control mode to 10

Mode. See Download KNX5100C Software on page 130.
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To configure your controller do the following.

1. Apply power to your controller and run the Studio 5000 Logix Designer
application.

2. From the Create menu, choose New Project.

The New Project dialog box appears.

ControlLogix 5570 Controller CompactLogix 5370 Controller

Project Types g x Project Types

& 1o * Compacloic 340 Conler - g DBLORNE  Compoclogi S0 Convllr ~
VDR Compaclog™ 570 Convoler

4 Controll
D view po— Compactioghc 5370 Controler

D view w71

1756172

® 5570 Control

1769-L36ERM
1756173 1769-L37ERM
1756174 1763-L37ERMO

1756175

1769-L368RM
' CompsctLogi™ 5380 Control
. CompsctLogin™ 5480 C
. ControlLogix® 5570 Controller

I ControlLogix® 5580 Cor
ogix® 5570 Ssfs
1 GuardLogix® 5580 Safety Co
I Studio 5000® Logix Emulate™ Controller ¥ I ControlLogix® 5580 Controller =

Name:  UMLTS Name:  UM_L36ERM

Locaton: CAUserjimDocumeniaStudo 300Viecs - Locaton: CAUserjimDocumeniaStudo 300Viecs -

\l; Cancel ! I Next ! !I‘ \l; Cancel ! I Next ! !I‘

In this example, the typical dialog boxes for 1756-ENxT EtherNet/IP modules
and CompactLogix 5370 controllers with embedded Ethernet are shown.

Follow these steps to configure your Logix 5000™ controller.

1. Expand the Logix 5000 controller family and select your controller.
2. Type the file Name.
Click Next.

The New Project dialog box appears.

ControlLogix 5570 Controller CompactLogix 5370 Controller

1769-L36ERM CompactLogix™ 5370 Controller
UM_L36ERM.

({7550 10-Sot Conrllogs Crase )

Slot;

Syttt i

. From the Revision pull-down menu, choose your software revision.
5. Click Finish.

The new controller appears in the Controller Organizer under the I/O
Configuration folder.

ControlLogix 5570 Controller CompactLogix 5370 Controller
4 ] YO Configuration 4 .| I/O Configuration
4 E91756 Backplane, 1756-A10 i 1769 Bus

@ [0]1769-L36ERM UM_L3GERM
4 £ Ethernet
@ 1769-L36ERM UM_L3GERM

[& [0]1756-L75E UM_LT5
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IMPORTANT I your project includes a ControlLogix or GuardLogix® 5570
controller, you need to add an EtherNet/IP communication module to
your Bulletin 1756 chassis and configure it for use in your application.

« For ControlLogix 5570, and GuardLogix 5570 controllers, go to step 6.
« For CompactLogix 5370, Compact GuardLogix 5370,
CompactLogix 5380, ControlLogix 5580, or GuardLogix 5580
controllers, go to step 13.
Refer to the EtherNet/IP Network Configuration User Manual,
publication ENET-UMOQG6 for more information on EtherNet/IP

modules.
6. Right-click I/O Configuration in the Controller Organizer and choose
New Module.
Select Module Type - D e 1

Catalog | Module Discovery I Favortes
Erter Search Text for Module Type... Cl :* Filters Hide Filters # I

Module Type Category Fitters ol Module Type Vendor Filters =l
Analog |i Advanced Micro Contrals Inc. (AMCI) |E‘
Commurication Hardy Process Solutions b
Controller Moalex Incomporated
Digital - Online Development Inc.{Automation Value) -
4| 1} | » €| [} | »
Catalog Number Description Vendor i
1756-DNB 1756 DeviceNet Scanner Roclkwell Momaﬁon!ﬂ.llen—l:\
1756-EM2F 1756 10100 Mbps Ethemet Bridge, Fiber Media Roclewell Automation./Allen-
1756-ENZT 1756 10/100 Mbps Ethemet Bridge, Twisted-Pair Media Roclowell Automation./Allen-
1756-EN2TP 1756 10/100 Mbps Ethemet Bridge, 2-Port, Twisted-Pair Media Rockwell Automation/Allen-
1756 104100 Mbps Ethemet Bridge, 2-Port, Twisted-Pair Media Rockwell Automation./Allen-
1756-EN2TSC 1756 10/100 Mbps Ethemet Bridge. Twisted-Pair Media. Secure Commu...  Rockwell Automation/Allen-
1756-EN3TR 1756 10/100 Mbps Ethemet Bridge, 2-Port, Twisted-Pair Media Rockwell Automation/Allen- ~
4 i | +
158 of 158 Module Types Found
[F Close on Create [ Creste | [ Close | [ Hel |

7. By using the filters, check Communication and Allen-Bradley, and select
1756-EN2T, 1756-EN2TR, or 1756-EN3TR as appropriate for your hardware
configuration. In this example, the 1756-EN2T module is selected.

8. Click Create.

The New Module dialog box appears.

General” | Connection | RSNetWor | Module Info | Intemet Protocol | Part Configuration | Time Sync|

Type: 1756-EN2T 1756 10/100 Mbps Ethemet Bridge, Twisted-Pair Media -
Vendor: Roclowell Automation/Allen-Bradiey

e by Ethemet Address

Name: UM_ENZT @ Private Netwark 1921681 g
Description: - ) IP Addrsss:

) Host Name:

Module Definition

Revision: 11.001
Blectronic Keying: Compatible Modue
Rack Connection: None
Time Sync Connection:  None
Status; Creating [ ok ] [ Camcel | [ Hep
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9. Configure the new module.
a. Type the module Name.
b. Enter the Logix EtherNet/IP module slot (leftmost slot = 0).
c. Select an Ethernet Address option.

In this example, the Private Network address is selected.

d. Enter the address of your EtherNet/IP module.

In this example, the last octet of the address is 32.

e. Click Change in the Module Definition area.

The Module Definition dialog box opens.

Revision: =

Electronic Keying: [[‘ ible Module

|Rack Connection: |Nune
|T|me Sync Connection: |Nnne

10. To close the Module Definition dialog box, click OK.
11. When prompted to confirm your module definition changes, click Yes.

Logix

These changes will cause module data types and properties to change.
Data will be set to default values unless it can be recovered from the existing module properties.
Verify module properties before Applying changes.

Change module definition?

(v J[ N |

12. To close the New Module dialog box, click OK.

Your new 1756-ENxT Ethernet module appears under the I/O
Configuration folder in the Controller Organizer.

13. Click OK.
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Configure the Kinetix 5100
Drive Modules

IMPORTANT  To configure Kinetix 5100 drive systems, you must be using the Logix
Designer application, version 30.00 or later.

In this example, a 2198-E1004-ERS drive is configured.

Follow these steps to configure Kinetix 5100 drives.
1. Right-click Ethernet/IP Module and choose New Module.

The Select Module Type dialog box appears.

Catalog | Module Discovery | Favorites

)
&

Hide Filters %

Clear Filters

Module Type Vendor Fitters

Module Type Category Filters

Analog

Communication
Communications

- EEEE E

CIP Mation Converter

Dialight
Endress+Hauser
FANUC CORPORATION

Advanced Energy Industries, Inc.

I

Catalog Mumber

Description

2138-E1004-ERS
2138-E1007-ERS
2138-E1015-ERS
2138-E1020-ERS
2138-E2030-ERS
2138-E2055-ERS
2138-E2075-ERS
2198-E2150-ERS

Kinetc 5100 Position Servo Drive, 0.4KW, 120-230V AC
Kinetc 5100 Position Servo Drive, 0.75KW, 120-230V AC
Kinetc 5100 Position Servo Drive, 1.5KW, 120-230V AC
Kinetix 5100 Position Servo Drive, 2KW, 120-230V AC
Kinetc 5100 Position Servo Drive, 3KW, 230V AC

Kinetx 5100 Position Servo Drive, 5.5KW, 230V AC
Kinetc 5100 Position Servo Drive, 7.5KW, 230V AC
Kinetx 5100 Position Servo Drive, 15KW, 230V AC

2138-E4004-ERS
2138-E4015-ERS
2138-HO03-ERS

162 HNNLERCT

2138-E4004-ERS
2138-E4015-ERS
Kinetbc 5500, 14, 195-528 Volt, Safe Torque Off Drive

Kinatine RRMN 14 1GR.R72 Vink TIP Cofa Tarmia O Nidva
1

Wendor

Rockwell Autom....
Rockwell Autom....
Rockwell Autom....
Rockwell Autom....
Rockwell Autom....
Rockwell Autom....
Rockwell Autom....
Rockwell Autom....
Rockwell Autom....
Rockwell Autom....
Rockwell Autom....

Boarlrwall & dam

Add to Favorites

52 of 614 Module Types Found

[7] Close on Create

2. By using the filters, check Motion and Allen-Bradley, and select your
2198-Exxxx-ERS drive as appropriate for your hardware configuration.

3. Click Create.

The New Module dialog box appears.

[+ e ]
[ Genem”~  General |
Connection
 iodiclin Type: 2198-E1004-ERS Kinetix 5100 Position Servo Drive, 0.4, 120-230V AC
i~ Intemet Protocol
Port Corfiguration Vendor: Rockwell Automationfallen-Bradley
i~ Network et ENZT Ethernet Address
Name: K5100 (@) Private Metwork: 192.168.1. 28
Rerpi: g () 1P Address:
i (7) Host Name:
Module Definition
Revision: 1.001
Electronic Keying: Compatible Module
Connection: Data
Status: Creating [ ok ][ caneel | [ Heb
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4. Configure the new drive.

a. Type the drive Name.
b. Select an Ethernet Address option.

In this example, the Private Network address is selected.

c. Enter the address of your 2198-Exxxx-ERS drive.

In this example, the last octet of the address is 2.

d. Under Module Definition click Change.

The Module Definition dialog box appears.

Module Definition™

Series: A |

Revision: (2 v @;5—

Electronic Keying: LCompatibIe Module N2
Connection: Data with Camming &
Configured By: External Means v

Cancel

e. Set Series and Revision to match your drive.

f. Choose an Electronic Keying option.

Help

The electronic keying feature automatically compares the expected
module, as shown in the configuration tree, to the physical module
before communication begins. We recommend using either *Exact
Match' or “Compatible Keying'. You cannot use Disable keying with
safety applications. For more information about electronic keying, see
the Electronic Keying in Logix 5000 Control Systems Application

Technique, publication LOGIX-AToo1.

g. From the Connection pull-down menu, choose the Connection mode

for your motion application.

IMPORTANT For new applications, it is typical to use Data with Camming. For

legacy applications, use the following guidance to choose Data

or Data with Camming.
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When Connection is Data, assembly output instance 104 is configured,
or AOP revision 2 is used, then use the Add-On Instructions:
raC_Dvc_Ks100_MAG, raC_Dvc_Ks100_MAT, and structure
AssemblyOutIOM from the ‘Version 1’ firmware folder.

When Connection is Data with Camming or assembly output instance
106 is configured, AOP version 2 or later must be used. The Operation
Add-On Instructions can be used. (raC_Opr_K5100_xxxx)

h. From the Configured By: pull-down menu, when ‘External Means’ is

used with AOP version 2.0 or later, ADC (Automatic Device

Configuration) is not used. When ‘This Controller’ is used with AOP
version 2.0 or later, ADC is used.

5. To close the Module Definition dialog box, click OK.
To close the Module Properties dialog box, click OK.
To close the Select Module Type dialog box, click Close.

Your 2198-xxxx-ERS drive appears in the Controller Organizer under the
Ethernet network in the I/O Configuration folder.

ControlLogix 5570 Controller CompactLogix 5370 Controller

4 | I/ Configuration

4 | I/ Configuration
4 E91756 Backplane, 1756-A10

4 [ 1768 Bus
[&2 [011756-L75E UM_LT5 [ [0] 1769-L3GERM UM_L36ERM
4 [ [4]1756-EN2T EN2T 4 5 Ethernet

4 £ Ethernet
fl, 2198-E1004-ERS/A K5100
f] 1756-EN2T EN2T
4 £ Ethernet

[ 1756-L75E UM_L75

@ 1769-L36ERM UM_L36ERM
fl 2198-E1004-ERS/A K5100

Support Automatic Device
Configuration (ADC) in AOP

ADC function can be enabled by setting 'Configured by' as 'This Controller'.

[~ General General

L] Connection
ve rSIon 2 a nd Later Module Info Type: 2198-E1004-ERS Kinetix 5100 Position Servo Drive, 0.4KW, 120-230V AC

ICT""J“(’:“""W Vendor: Rockwell Automation/Allen-Bradiey

ntemet Prot

Port Configuration Parent: EN2TR Ethemnet Address

Notwork _— 5100 Module Definition X
Description: A

Revision: 2 o1

Module Definition Electronic Keying: Compatible Module v
e A Change ... Connection Data with Camming <]
Revision: 2.001 [Configured By This Controller |
Electronic Keying: Compatible Module
Connection Data with Camming
Configured By. This Controlier

The disabled controls cannot be changed while online.

Co ] oma | [ e

Status: Runnina
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Connection RPI

Inhibiting/Un-inhibiting an

1/0 Connection

Choose the RPI (Requested Packet Interval) for your drive. In previous
firmware revisions, the default was 2.0ms. We recommend 20 ms since this is
a simple I/O device and not an integrated motion on EtherNet/IP (CIP) drive.

l H Module Properties: Local (2198-E1004-ERS 2.001) X . MainProgram - MainRoutine* N

General

Module Info
Intemet Protocol
Port Configuration
Network

Connection

Name

Requested Packet Interval (RPI)
(ms)

Connection
over
EtherNet/IlP

Data

20.0 ${/2.0 - 3200.0

Unicast

[J inhibit Module

[[IMajor Fault On Controller If Connection Fails While in Run Mode

Module Fault

To inhibit the I/O connection, check ‘Inhibit Module’, then click ‘Apply’.

To uninhibit the I/O connection, uncheck ‘Inhibit Module’, then press ‘Apply’.

IMPORTANT The KNX5100C software does not permit configuration changes while
an I/0 connection exists with the controller. To enable configuration
changes using the KNX5100C software, check ‘Inhibit Module’ and apply
changes. If ADC is not configured, uncheck ‘Inhibit Module’ and apply

changes after configuration changes are completed. If ADC is
configured, import the configuration changes into the Studio 5000
project and controller before un-inhibiting the 1/0 connection.

Figure 83 - Inhibit Module
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Chapter 8 Configure the Drive in Studio 5000 Logix Designer Application

Download the Program When the Logix Designer application development is complete, the file is
saved. You must download your program to the Logix 5000 controller.

For legacy applications, we have developed some sample logic that you can use
to import the entire Add-On Instruction library into your Studio 5000 Logix
Designer application by using an .L5X file as the import mechanism. See
Appendix C on page 489 for details on the Add-On Instruction library.

For new applications, use the Logix Designer application with the Plug-in
Wizard once the Power Device library (which includes the new Add-On
Instructions) is downloaded from the PCDC site.
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Chapter 9

Tuning

This chapter provides information about tuning.

Topic Page
Tuning Process 200
Autotuning 203
Tuning via Tuning Mode 1and Tuning Mode 2 22
Tuning in Manual Mode 218
System Analysis 228

This manual links to Kinetix® 5100 Servo Drive Fault Codes Reference
Data, publication 2198-RDQ01, for fault codes and Kinetix 5100 Servo
Drive Parameters Reference Data, publication 2198-RD002, for
parameters. Download the spreadsheets now for offline access.

See Motion System Tuning, publication MOTION-AToo0s5 for more
information regarding tuning.

IMPORTANT Linear motors are not supported with Autotune.
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Chapter 9 Tuning

Tuning Process

200

Reset Gains to Default

The drive uses default tuning gains when the drive and motor catalog number
are chosen. If you are unsure of the present drive tuning, it might be necessary
to revert the drive to the default gains. To revert to the default, use
GainAdjustMode ID217 (P2.032) = 4. This change resets the gains to default
values. Once the gain reset is complete, restore the value to its original setting
where:

« o=manual

« 1=Modei,

« 2=Modez,

. 3=reserved

« 4=reset to default

The autotuning test moves the motor (and the load if attached) and attempts to
determine the optimal settings for the drive/motor combination relating to the
gains and filters. If autotuning does not provide suitable performance, then
tuning mode 1, tuning mode 2, and manual tuning mode can be used. You can
use the System Analysis tool to generate a system response after the different
tuning types are executed.

The flowchart in Figure 84 provides an overview of the tuning process.

Before we examine gains (and consider changing them) if the default gain
model is not sufficient for your application, understanding some control
theory terms and concepts is important. It can help you understand what is
important about the tools and gain settings.

Bandwidth

Bandwidth is the measure of the system performance. The bandwidth is
typically measured in Hertz (Hz). When the Bandwidth is higher, that
indicates a responsive system, as can be seen from this image; the dotted line
indicates a command signal, and the solid line indicates the actual response
from the load. Lower bandwidth systems indicate a lower response. See
MOTION-AToos for additional details on the bandwidth term.

Higher Bandwidth

Lower Bandwidth
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Chapter 9 Tuning

A good way to understand the characteristics of your system (and its
performance) is to use a Bode plot.

As shown in this bode plot using Hz (left), the usable bandwidth is the area
below the -3.0dB point and cutoff frequency. This same representation is
shown in Hz (right) and the bandwidth is indicated.

Magnitude or Gain (dB)

Phase (deg)

— _— Cutoff frequency
\\-s\:a = \;\, .
N g e e o e o - ——— T
.3\‘;/ |
" |
\ 1
R L. ]
3 1 N\
e X I N\
~ : Y
\ < Bancwidth > )
o I
\\ 3topvand © 2 ‘
\ Froancy (&)
N
Frequency (H2)
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Figure 84 - Tuning Procedure Flowchart

Motor runs smoothly
without load.

Satisfactory
performance?

Enter Autotuning
mode.

Satisfactory
performance?

Yes

No

Enter Tuning mode 1.
See page 212.10217 (P2.032) =1

Satisfactory

performance? Yes

Enter Tuning mode 2.
See page 215.10217 (P2.032) = 2

Satisfactory
performance?

Enter Manual mode.See page 218.
> ID217 (P2.032) = 0

NIl parameters
can be adjusted
in Manual mode.

Satisfactory
performance?

A4

[ Complete
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Chapter 9 Tuning

Autotuning

Autotuning can be performed via KNX5100C software or via the drive panel.

Currently, autotuning cannot be performed via Studio 5000 Logix Designer®
application. Autotuning works best when performed on a mechanism with a
load ratio (load:motor inertia ratio) of < 50:1.

Through the autotuning function, the servo drive helps you find the most
suitable parameters for your mechanical system. The values of the parameters
listed in the following tables can change as a result of autotuning.

Table 76 - Gain-related Parameters

Parameter Name

D144 (P1.037) LoadInertiaRatio

1D185 (P2.000) PositionProportionalGain
1D189 (P2.004) VelocityProportionalGain
1D191(P2.006) VelocitylntegralGain

D216 (P2.031) SystemGainResponseLevel
1D217 (P2.032) GainAdjustMode

Table 77 - Filter and Resonance Suppression Parameters

Parameter Name

D135 (P1.025) LowFreqVibrationSuppression1Frequency
ID136 (P1.026) LowFreqVibrationSuppressionlGain
1D137(P1.027) LowFreqVibrationSuppression2Frequency
1D138 (P1.028) LowFreqVibrationSuppression2Gain
1D208 (P2.023) NotchFilterlFrequency

1D209 (P2.024) NotchfFilteriDepth

D210 (P2.025) ResonanceSuppressionLowPassFilterTime
1D226 (P2.043) Notch Filter2Frequency

1D227 (P2.044) Notch Filter2Depth

1D228 (P2.045) Notch Filter3Frequency

1D229 (P2.046) Notch Filter3Depth

D232 (P2.049) VelocityFeedbackLowPassFilterTime
ID257 P(2.098) Notch Filter4Frequency

1D258 P(2.099) Notch Filter4Depth

1D260 P(2.101) Notch Filter5Frequency

1D261 P(2.102) Notch FiltersDepth

Autotuning Configuration Parameters

Parameters ID264 (P2.105) AutoTuningBandwidth and ID265 (P2.106) Auto
TuningOvershoot can be used to adjust the responsiveness and stiffness,
respectively, in autotuning mode.
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Chapter 9 Tuning

1D264 (P2.105) - AutoTuningBandwidth Parameter

This parameter is used to adjust the system bandwidth in conjunction with
autotuning. If this value is larger than the default response of 11, the
bandwidth after autotuning is higher, this higher bandwidth might be
problematic for your load, causing machine resonances or even instability. If
this value is smaller, the bandwidth after autotuning is lower, and the system
response is lower.

Figure 85 - AutoTuningBandwidth Parameter Graph

Value (dB)
A

Bandwidth
Higher

Bandwidth
Moderate

Bandwidth
Lower

P Frequency
(H2)

D264 (P2.105)>11

D264 (P2.105)=11

D264 (P2.105)<11

ID265 (P2.106) - AutoTuningOvershoot Parameter

This parameter is used to adjust the maximum allowable overshoot when
autotuning. The overshoot range is set according to the user or machine. If this
value is larger, the maximum overshoot that is allowed by autotuning is
greater, and the response is faster. If this value is smaller, the maximum
overshoot that is allowed by autotuning is smaller, but the response is slower.

Figure 86 - AutoTuningOvershoot Parameter Graph
Pulse Number (Pulse)

A

Feedback

_____ ,_ﬂ_}{_____________[_10265(P2.106)

Command

» Time (sec)

Autotuning via the Drive Panel

See Figure 87 for an overview of autotuning via the drive panel. Make sure that
the emergency stop and the positive and negative limit works properly before
you start to tune the system.
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Issue the external commands
and then press the S key to =B

continue tuning.

The blinking ‘SERVO OFF' reminds
you that the controller has not
issued the Servo On command to
the drive. Then, it exits
auto-tuning mode.

Figure 87 - Autotuning Via the Drive Panel Flowchart

MR Press the M key (Mode) and S key (Shift)
=& for four seconds to enter the Auto-tuning mode.

N S-Cmd is displayed on the drive panel is blinking.
EE You can select the internal or external command
using the Up and Down keys.

Check the

servo status.,
Reminds you to change the status

to Servo on.

Yes Yes (M)(a])(<)| Press the S key to set the drive
(®)(8)| toServoon.

- ‘JOG-S' is blinking to remind
you to set the JOG speed.

E‘ (M)2)[)| Then. you can set the JOG speed
(=S| with the Up, Down, and Shift keys.
(MA)) Ppress the S key to set the JOG speed.

=E

P ! (M)(a)()| Press the Up and Down keys
(=)(S]| to set Position 1.
[(M][a])(<]| Pressthe S key to complete the

(®)CS]| setting of Position 1.
P ] [(M)[z)[<)| Press the Up and Down keys
= =5 to set Position 2.

Ma)«) Then, the system starts to do positioning
=E) between the two points that you just set.

»
€

—_
€3
C 1
7

3

The blinking ‘SPEED’ reminds you
to adjust the positioning speed.

Set the speed with the Up,
(a)i) Down an?i Shifvtwkeys. i
M2l =
A (M2a)«]

Press the S key to complete
EE @E y o eomp

r-——-Fr————r—-—"—"—"—"—"—"—-—-- 1 Use the Up and Down keys to select
| NEQ .
| M Yes or No. 'YES' means the setting is

=& : complete. ‘N0 means to keep adjusting
| the speed.

the speed setting.

|
2
(]
_Z
RO
(g

A
(M)[a)(<)|Press the S key to start auto-tuning.

&E

The panel shows the percent complete.

When you see ‘SET' displayed on the panel, you

can

press the S key to complete the setting or you can
v press the M key to exit auto-tuning mode.

M2l (m(2)(<]] press the S key to complete the setting.

=) &E

Complete

Press the M key to exit
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Autotuning via KNX5100C Software

Autotuning can be performed by using KNXs100C software. When the drive

and motor are connected, and the drive is online with the KNX5100C software,

follow these steps to autotune the drive. You can autotune with or without the
load attached. The autotune is effective when used with a Load:Motor inertia
ratio of less than 50:1 with a rigid load.

There are two options available that determine how the motor is commanded
to drive.

Host controller plans the path and issues the command to drive the
motor

Drive plans the path and issues the command to drive the motor

personal injury exists due to motor shaft rotation and/or machinery motion.

c ATTENTION: The motor rotates during this tuning procedure. Hazard of

Connect to Drive and Select Autotuning

AEE Tuning

Manual Tuning
Auto Tuning

1.
2.

Select Add New Drive from the New menu.
On the New Device dialog box, click Add.

Once you are connected with your drive and you are Online, the
following window is displayed.

Click Auto Tuning from the Function list Settings>Tuning .

Inertia Estimation
System Analysis
Position Loop

: Velocity Loop
,‘I_., Current Loop

4.

Continue with the steps that are shown in Motion Command From
Controller or Motion Command From Servo Drive.

206 Rockwell Automation Publication 2198-UM004D-EN-P - December 2022



Chapter 9 Tuning

Motion Command From Controller

Follow these steps to have the host controller plan the path and issue the
command to drive the motor. The path for autotuning must be bi-directional
and contain a dwell to support the drive firmware.
1. Select Controller: Motion Command From External Source and make
sure that the motion path is set correctly.

The controller is generating a bi-directional profile with a dwell segment
between each path. The graphic shows the path.

b AuvioTuning [ LN T S— . —-

Motion Command from External Source

Reciprocating profile (w/ dwell) E
from Digital 10 or Controller. =

User Created Profile

Select the command source.

Motion Command from Servo Drive |

Reciprocating move (wi dwell) B
from Servo Drive

e WG aelT i ﬂ

Auto Tuning Function

Start Tuning

e

Set the motor to operate at least one cycle in both forward and backward
directions.

2. After the setting is done, run the motor repeatedly by using the path you
just set, and then click Next.

peeT )

Select the command source.

Motion Command Source

Start Tuning

l Enable the servo system by the controller and press Mext to start auto tuning.

Update Parameters

Previous | [ Next | [ Exit
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3. Wait until the tuning progress bar reaches 100%, a dialog box showing
autotuning completed is displayed, and then click OK.

£% Auto Tuning [Kinetix 5100] HEIEN

Tuning Completed 257.28 =

E— -

Emergency Stop

Select the command source.

Motion Command Source
Status

Stabilizing time [10 Vms Max. motor current 7 %

‘Brload warning level o

Max. overshdl

Update Parameters

Start Tuning
_ i Aute tuning completed.

You can click Emergency Stop to stop the tuning process.

A table is displayed that shows the values of parameters before and after
autotuning.

[t Auto Tuning [Kinetix 5100]

Control Gain

Before After Parameter Description

(=] (-] Gain Adjustment Mode

36 35 System Gain Response Level
l e Load Ratio

488 436 Position Proportional Gain
(=] (-] Velocity Feedforward Gain
Velocity Proportional Gain

5 311 278 Velocity Integral Gain
. cl e Anti-interference Gain
™|

Suppression Filter Parameters
Before After Parameter Description

l 5 1088 1800 Low-frequency Vibration Suppression 1 Frequency

Select the command source.

Motion Command Source

(=] (] Low-frequency Vibration Suppression 1 Gain

1088 1800 Low-frequency Vibration Suppression 2 Frequency

Update Parameters 5 8 (] Low-frequency Vibration Suppression 2 Gain

1088 1880 Notch Filter 1 Frequency

(=] (=] Notch Filter 1 Depth

1080 1000 Notch Filter 2 Frequency

(=] (] Notch Filter 2 Depth &2

4. Click Download (apply the tuning result) or Exit (ignore the tuning
result) to complete autotuning.
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Motion Command From Servo Drive

Follow these steps to have the drive plan the path and issue the command to

move the motor.

1.

Select Drive: Motion Command From Servo Drive.

£ Auto Tuning I

Select the command source.

Set Motion Profile

Motion Command from External Source

Reciprocating profile (w/ dwell)

mm
from Digital 10 or Controller. e

sueal-|

User Created Profile

LR

Start Tuning

Motion Command from Servo Drive

Reciprocating move (wi dwell)
from Servo Drive

<hill

| Update Parameters

RS e 1)

!

Auto Tuning Function

|

|

.

Exit I

2. Complete the following steps to set the running path of the motor.
a. Set the system to Servo ON state.

b. Set the acceleration/deceleration time and jog speed.
The default setting of acceleration/deceleration time is 500 ms.
Set the jog speed to no less than 500 rpm. Set these values similarly to
your application requirements.

c. Click Download.

d. When the motor dynamics are set (Step 2 of the Autotuning dialog
box), click Position 1 to register a start position for the bi-directional

autotune index.

e. Use or to jog the motor away from Position 1 and to generate
Position 2. When you have chosen a location for Position 2, click

Position 2.

f. Then, click Start to move the motor between the two positions. The
motor uses bi-directional movements between Position 1 and Position

2.
g. Click Next.

&Autﬂ Tuning [Kinetix 51

Step 1

Select the

command source.

Step 2

Set Motion Profile

Step 3

1l

Start Tuning

(a)

Alarm Reset No Alarm

Jog Speed 500 mE (c)

X
ACC/DEC time 500 [ ms Dowinload oK

S-curve @

Motor feedback position[user unit]

W oy
i [8136235

a)

Current Position 8136265

Time Interval

(e)

Update Parameters

U
]

1000 | ms

(0

(q)

Next

Previous
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3. Wait until the tuning progress bar reaches 100%, a dialog box showing
Auto tuning completed is displayed, and then click OK.

The autotune process can take a few minutes to complete. The drive is
measuring resonance and gain output. You might hear vibrations and
noise from the motor during the autotune, which is normal.

& Auto Tuning [Kinetix 5100]

= =] =]

Select the command source.

Motion Command Source

[l

start Tuning

Update Parameters

Tuning Completed 257.20 s

I—

Emergency Stop

? _
————

Status

Stabilizing time |18

Max. overshdl

Auto tuning completed,

ms

Max. motor current 7 %

rload warning level o%

Next Exit

You can click Emergency Stop to stop the tuning process.

A table is displayed that shows the values of parameters before and after
autotuning.

Select the command source.

Motion Command Source

4

Update Parameters

Control Gain

Before |After  |Parameter Description
P2.032 |@ g Gain Adjustment Mode
P2.@31 36 35 System Gain Response Level
P1.037 |0 8 Load Ratio
P2.080 488 436 Position Proportional Gain
P2.002 |0 o Velocity Feedforward Gain
P2.004 1954 1746 Velocity Proportional Gain
P2.886 311 278 Velocity Integral Gain
P2.026 |0 o Anti-interference Gain
il »
Suppression Filter Parameters
Before After Parameter Description -
P1.025 [1e0@ 1000 Low-Frequency Vibration Suppression 1 Frequency ||
P1.@26 |@ a Low-frequency Vibration Suppression 1 Gain
P1.027 |1008 1000 Low-frequency Vibration Suppression 2 Frequency
P1.028 |o g Low-frequency Vibration Suppression 2 Gain
P2.823 1680 1800 Notch Filter 1 Fregquency
P2.024 |0 o Notch Filter 1 Depth
P2.@43 1608 18e8 Notch Filter 2 Frequency
P2.044 |0 o Notch Filter 2 Depth

4. Click Download (apply the tuning result) or Exit (ignore the tuning
result) to complete autotuning.
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Alarms Related to Autotuning

When using Autotune: Motion Command from External Source, the operation
cycle (such as acceleration, constant speed, and deceleration) and dwell time
are vital to the correct execution of the Autotune test. See Figure 88.

Figure 88 - Settings Required for Autotuning

Speed Operation QOperation
N > -mmmmemmn DT e >

cycle ayde

Max.

speed

; P Dwell -

— —— Time
---»t Acc. time «

If any of these settings are not correct, the servo drive stops and displays a
fault. See Table 78 for possible causes and solutions.

Table 78 - Faults Related to Autotuning

Fault Code |Fault Name Possible Causes Possible Solutions
The external source command was not issued. Check the external source command.
F 08A Autotuning command error Cab.|e. connection error. Check the cable connection.
Posmon 1and 2 were the same when command was Reconfigure position 1 and 2.
issued.
F 08B Dwell time too short Dwell time too short. Setting the dwell time is required. Increase the dwell time to more than

1second.

Verify that the acceleration/deceleration time for motor to start from
0...3000 rpm is within 1.5 sec.

The lowest possible speed setting is 200 rpm. The maximum speed is

Acceleration/deceleration time was too long.

E08C Inertia estimation error | Speed is too slow. 3000 rpm, set the value as high as your application allows.
Inertia mismatch. Verify that load inertia is not more than 50 times the motor inertia.
Inertia variation is too vigorous. Resize the system requirements.
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Tuning via Tuning Mode 1
and Tuning Mode 2

Apart from the autotuning function described earlier, there are two other
tuning modes provided to fine-tune the system.

Tuning Mode Process

See Figure 89 for an overview of the tuning mode process.

Figure 89 - Tuning Mode Process

S

Y

Keep estimating D144 (P1.037) Tuning Mode 1
10217 (P2.032) =1

Adjust D216 (P2.031) i

Satisfactory
Performance?

Tuning Mode 2
10217 (P2.032) =2

Adjust ID216 (P2.031), ID144 (P1.037) l

Satisfactory
Performance?

Enter Manual Mode
10217 (P2.032) =0

All parameters can
be adjusted in
Manual Mode

Satisfactory
Performance?

Y

Complete
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Tuning Mode 1

In this mode, the drive keeps estimating the mechanical inertia and updating
the value of parameter ID144 (P1.037). As shown in Table 79, note that you can
adjust the parameters in the Manual Tuning column while in Tuning Mode 1,
but the parameters in the Autotune column are still adjusted automatically.

Table 79 - Tuning Mode 1, Related Parameters

P t
10217 (P2.032) Tuning Mode |Inertia Estimation aramerer

Setting Value Manual Tuning Autotuning
D144 (P1.037)
1D185 (P2.000)
D189 (P2.004)
1D191(P2.006)
1D208 (P2.023)
1D209 (P2.024)
10210 (P2.025)
1D229 (P2.046)
1D226 (P2.043)
1D 227 (P2.044)
1D228 (P2.045)
10232 (P2.049)
10257 (P2.098)
1D258 (P2.099)
1D260 (P2.101)
1D261(P2.102)

1 Tuning Mode 1 |Real-time estimation | 1D216 (P2.031)

Inertia Estimation

Inertia Estimation occurs while the motor is indexing and under acceleration
and deceleration. It does not estimate while the motor is at standstill. When
the present value of Inertia is similar to the estimated value, the present value
is maintained.

Requirements for Inertia estimation:

« User defined movement (an indexing PR for example).
« Motor speed increases from o rpm...3000 rpm within 1.5 seconds.

« Itissuggested to set the speed to 500 rpm or greater. Set the lowest
speed no less than 200 rpm.

« Theload inertia should be less than 50 times the motor inertia.
« The change in the external force or inertia ratio cannot be too great.

Rockwell Automation Publication 2198-UM004D-EN-P - December 2022 213



Chapter 9 Tuning
Tuning Mode 1in KNX5100C Software
You can use KNX5100C software for manual tuning in Mode 1 by choosing
Manual Tuning from the Function List and selecting Mode 1.
Figure 90 - Selecting Mode 1Manual Tuning

214

Function List * %

4 8] start

4. Kinetix 5108(offline)
B Communication Setting
# Drive IP Address Sett:
434 Settings
& Motor Selection
¥ General Setting
-+ Command Source
n~n Pulse Qutput
Ty E-gear Ratio
Y Filter
A Notch Filter
] Linit
-\ Analog I/0
%4 Full Closed Loop/Li
45 Tuning
F Manual Tuning
£ Auto Tuning
(@ Inertia Estimatic
-@ System Analysis
8 Position Loop
48 Velocity Loop
£ Current Loop
M scope
[P Parameter Editor
-& Digital 10 / Jog Contr
/b Fault Information
EZ Monitoring Status
44" Motion Control
IF PR Mode Editor
 E-CAM Editor
] Capture(CAP) /Compar

[ Manual Tuning [Kinetix 5100]

Tuning Mode

() Manual Mode
@ Mode 1
() Mode 2
W
Step 1

P2.831 Frequency response level

16 ‘— Immediste Update

Auto
P1.837 Inertia Ratio
0 Download

Inertia estimation

Tuning Parameters |Smoothing and Filtering

[E=5 ol =5

Inertia Ratio:

Position Loop P gain:

Velocity Feedforward gain:

Speed Loop P gain:

Speed Loop I compensation:

Resonance Suppression Low Pass Filter:
Anti-Interference Gain:

Speed Feedback Low Pass Filter:
Bandwidth(Hz):

Resonance suppresion parameters:
Notch Filter 1

Attenuation rate 1

Notch Filter 2

Attenuation rate 2

Notch Filter 3

Attenuation rate 3

Notch Filter 4

Attenuation rate 4

Notch Filter 5
Attenuation rate 5

in parameter
6.8 Load Inertia/Motor Inertial
35 rad/s(0~2047)
58 %(6~100)
500 rad/s(0~8191)
100 rad/s(e~1023)
1.2 ms(e.0~100.1)

@ rad/s(8~1023)
1.2 ms(0.e~100.1)
[ 88

10088y (50~5000)
-dB(8~48)
1608 Hz(50~5000)
@ -dB(0~40)
1000 Hz(50~5000)
9 _dB(e~40)
18990y (se~5000)
@ _dB(0~40)
1880y (5e~5000)
@ -dB(8~40)

Status

Stabilizing time

ns

Max. overshoot

Motor max. current

%

Overload warning level

%

Servo Status

Servo OFF

i

The Smoothing and Filtering tab lets you configure the parameters related to
the Low Pass and Moving filters and S-curve, depending upon your configured

Operating mode. See Chapter 10 for details on filters and s-curves.
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Tuning Mode 2

When Tuning Mode 1 does not meet your performance requirements, you can
try Tuning Mode 2 to tune the servo system. In Tuning Mode 2, the system
does not automatically estimate the inertia, but rather it lets you choose the
Inertia Estimation to occur once by using a user-defined movement created in
the KNX5100C software. As shown in Table 80, note that the parameters in the
Manual Tuning column can be adjusted while in Tuning Mode 2, but the
parameters in the Autotune column are still adjusted automatically.

The correct mechanical inertia ratio must be entered in parameter ID144
(P1.037).

Table 80 - Tuning Mode 2, Related Parameters

D217 (P2.032) " L Parameter
Setting Value Tuning Mode |Inertia Estimation Manual Tuning Autotuning

D185 (P2.000)
D189 (P2.004)
1D191(P2.008)

1D208 (P2.023)
1D209 (P2.024)
1D210 (P2.025)
10226 (P2.043)
1D227 (P2.044)
1D228 (P2.045)
1D229 (P2.046)
1D232 (P2.049)
1D257 (P2.098)
10258 (P2.099)
1D260 (P2.101)

1D261(P2.102)

D144 (P1.037)

2 Tuning Mode 2 |Value of ID144 (P1.037) 10216 (P2.031)
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Setting 1D216 (P2.031) SysGainResponseLevel

Parameter ID216 (P2.031) SysGainResponseLevel is provided to tune the servo
system in an easy and user-friendly way. When using the fixed inertia ratio
and increasing this parameter, the servo bandwidth is also increased. If
resonance occurs, lower the bandwidth levels and it is possible to use
resonance mitigation techniques to resolve the resonance. Adjust the
bandwidth level according to the actual application.

For instance, if the setting value of ID218 (P2.031) was 30, the bandwidth level
can be reduced to 28. When adjusting the value of this parameter, its
corresponding parameters is adjusted by the servo system, such as ID185
(P2.000) PositionProportionalGain and and ID189 (P2.004)
VelocityProportional Gain.

Figure 91 - Settings for SysGainResponseLevel

Servo
Bandwidth
Level Increases
A
84 Hz
%
2,
S
26Hz 2, 7
&
“0,
J’//\
\90
5 Inertia Ratio
ID144 (P1.037)
Position Position
A Command A Command
Response Response
— Feedback — Feedback
VA
P Time P Time
Before After

Rockwell Automation Publication 2198-UM004D-EN-P - December 2022



Chapter 9 Tuning

Tuning Mode 2 in KNX5100C Software

You can use KNX5100C software for manual tuning in Mode 2 by choosing
Manual Tuning from the Function List and selecting Mode 2.

Figure 92 - Selecting Mode 2 Manual Tuning
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Tuning Mode

(O Manual Mode
QOMode 1

@Mode 2 (Selected Mode)

v

Step 1
P1.837 Inertia Ratio

Download

e Download

Inertia estimation

v

Step 2

P2.831 Frequency response level

=~ Immediate Update

Tuning Parameters Smoothing and Filtering

Inertia Ratio:

Drive Values

20.0 Load Inertia/Motor Inertia(e.e.

~ 1.516 10°-4
Position Loop P gain: 37 rad/s(@~2e47)
Velocity Feedforward gain: 50 %(e~100)

Speed Loop P gain:

150 rad/s(@~8191)
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Resonance Suppression Low Pass Filter:
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Anti-Interference Gain:

9 rad/s(e~1023)

Speed Feedback Low Pass Filter:

0.8 ms(0.0~100.1)

Bandwidth(Hz): 24
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Notch Filter 1 1008 Hz(5e~5000)
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w
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The Smoothing and Filtering tab lets you configure the parameters related to
the Low Pass and Moving filters and S-curve, depending upon your configured
Operating mode. See Chapter 10 for details on filters and s-curves.
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Tuning in Manual Mode Nested P-1 Loop Gain Adjustment

There are two types of gain adjustment for the position and velocity loops: auto
and manual.

Auto adjustment is achieved when an Auto Tuning procedure is executed in
the Kinetix 5100 drive.

For a detailed description, refer to Autotuning on page 203.

Manual adjustment is when the inside-out tuning method is used and user
adjustments are made.

Manual Mode Tuning

Manual tuning can result in the optimum performance for complex
mechanisms. See Motion System Tuning, publication MOTION-AToos5 for
more information regarding tuning in manual mode. You can reference this
publication for best practices that are common to inside-out tuning.

Table 81 lists parameters used in Manual Mode tuning.

Table 81 - Manual Mode Tuning

ID 217 (P2.032) Parameter

Gain Adjustment | Tuning Mode |Inertia estimation , .
Mode Setting Manual Tuning Autotuning

D144 (P1.037)
1D188 (P2.000)
1D189 (P2.004)
1D191(P2.006).
1D208 (P2.023)
1D 209 (P2.024)
D210 (P2.025)
1D211(P2.026)
0 Manual Value of ID144 (P1.037) 10226 (P2.043) -
1D227 (P2.044)
1D228 (P2.045)
1D229 (P2.046)
1D232 (P2.049)
1D257 (P2.098)
1D258 (P2.099)
1D260 (P2.101)
1D 261(P2.102

The machinery stiffness and the application determines the selection of the
position and speed response frequency. Generally, for applications or
machines that require high speed and high precision, higher bandwidth is
required. However, increasing the bandwidth might cause resonance.
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When the resonance frequency is unknown, you can gradually increase the
gain parameter values to increase the system response bandwith until you hear
the sound of resonance. Then, decrease the gain parameter values until the
resonance is removed. You can use the System Analysis test to diagnose
resonant frequencies, also there are many FFT (Fast Fourier Transform) tools
that you can use to diagnose resonant frequencies. You can use the drive
filtering described in Filter on page 256. Generally, if the dominant resonant
frequency is within the servo loop bandwidth, the gain values (and system
response) must be lowered.

The following are the descriptions of the gain adjustment parameters used
with different application types.

Table 82 - Gain Selection Based on Application Type

Application Type |Applications Kpy  |Kyi  |Integrator Hold |Kyrr |Kapr

Basic Basic smooth motion X

Converting
Printing
Web

Flying shear X X X
Coordinated motion
Rotary knife
Packaging

Pick and place
Indexing

Robatics
Palletizing

« Conveyors
Constant Speed |« Line shafts X X
« Cranks

Pasitioning High performance position control X X X

Tracking

Point to Point
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Gain Adjustment of the Position Loop

The position loop gain should not be larger than the velocity loop gain.

Where:

fv = response bandwidth of speed loop (Hz)

fp = response bandwidth of position loop (Hz)

KPP=2xmxfp Example: If the desired position bandwidth is 20 Hz, then

adjust the KPP (ID185, P2.000) to 125 (2 X mx 20 Hz = 125).

fp s%

Position Control Unit

, — Smooth Constant
: Position Feed of Position Feed
' Forward Gain =1 £o1\ard Gain

' D187 (P2.002) D188 (P2.003)

Position Position

Max.

Command —— T T Control Gain :
. A D185 (P2.000) /4> . Speed Limit
: - positon | T Changing Rate X L Do eross

Loon| of Position @  Gainswitching
oop Izone Control Gain [+ ,

| 1D654 (P2.123) condition and

! 1D186 (P2.001) method selection | Speed Command
' + 10212 (P2.027)

| Integrator

| 1D235 (P2.053)

E Position Counter l < : @

Table 83 - Relevant Parameters

Parameter Name

D185 (P2.000) PositionProportionalGain (KPP)
D235 (P2.053) PositionIntegralGain (KPI)

1D187 (P2.002) VelocityFeedForwardGain (KVFF)

There are three types of gain:

1. Proportional gain: a larger gain increases the response of its loop.
2. Integral Gain: a larger gain increases the steady-state performance.
3. Feed forward gain: reduces the deviation of phase delay.

By using inside-out tuning, we tune the inner loop (velocity) first. The
VelocityProportional Gain ID189 (P2.004) and VelocityIntegralGain

ID191 (P2.006) are in the Velocity (Speed) loop and once they are set, you can
manually change the outer loop (position) gains. The
PositionProportionalGain ID185 (P2.000), PositionIntegralGain ID235
(P2.053), and VelocityFeedforwardGain ID187 (P2.002).

+ KPP Position b
Command PFG

Position
Position

Time Time

The actual position curve changes from (1...3) with the increase in the KPP
value.
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10185 (P2.000) PositionProportionalGain [KPP]

This parameter determines the response of the position loop. The larger the
KPP value, the higher the response frequency of the position loop. This lowers
following error and position error, and shortens the settling time. However, if
you set the value too high, it can cause instability. The calculation of position
loop frequency response is as follows:

Frequency response bandwidth of position loop (Hz) = EZRB
T

ID 235 (P2.053) PasitionIntegralGain (Kpi)

This gain may not be used (zero). This gain is used in positioning and tracking
applications to improve the steady-state positioning . Set this gain such that:

0 < Kpi < Kpp/4

See Nested P-I Loop Gain Adjustment on page 218 for more information.

10187 (P2.002) VelocityFeedforwardGain [PFG]

This parameter can reduce the position error and shorten the settling time.
However, if you set the value too high, it might cause overshoot in positioning.
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Gain Adjustment of Velocity Loop

Differentiator

Speed Control Unit

Feed

Forward Gain
1D192 (P2.007)

Low-pass Filter

Manual Mode

1D232 (P2.049)

Speed Estimator [~

+ System Inertia J
Speed (1+1D144/P1.037)*JM
Control Gain T
D189 (P2.004) +
+ Changing Rate
Integrator PN
of Speed Gain switching —
10235 (P2.053) Control Gain [ F condition and Load Initiator
10190 (P2.005) method selection | D144 (P1.037)
1D212 (P2.027) +
Speed Integral
Compensation |—@ o Motor Inertia
1D191 (P2.006) Gain switching m
= condition and T Constant
method selection mque_ onstan
— 10212 (P2.027) Current Command —<€—  Reciprocal ~ |~€——
KT Torque Command

When the Gain Adjustment Mode parameter ID217 (P2.032) is set to 0, Manual
Mode tuning is used and you must set parameters VelocityProportionalGain

ID189 (P2.004), VelocitylntegralGain ID191 (P2.006), and

AccelFeedforwardGain ID192 (P2.007). More detail about adjusting the gains is

as follows:

« Velocity loop gain: The higher the gain, the bigger bandwidth of velocity
loop response is.

« Integral gain: Increasing this gain will increase the low frequency

rigidity and reduce the steady-state error. However, phase margin is
smaller. If this gain is set too high, the system stability will be reduced.

« Feed forward gain: Diminish the deviation of phase delay.

Table 84 - Relevant Parameters

Parameter Name

ID189 (P2.004) |VelocityProportionalGain (KVP)

1D190 (P2.006) | VelocityIntegralGain (KVI)

ID191(P2.007) |AccelFeedForwardGain (KAFF)

Theoretically, a stepping response can be used to explain proportional gain

(KVP), integral gain (KVI), and feed forward gain (KVF). Speed over time

diagrams are shown below to illustrate the basic principle.
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Timing Diagrams
Speed  ID189 (P2.004)
4 (KVP)
A
7777777 \‘( L Impact of Speed Proportional Gain (KVP) Setting
/ S The higher the KVP value, the larger the bandwidth, and
[ /I the speed increase time also shortens. However, if the
f value is set too high, the phase margin is too small. The
| effect is not as good as KVI for the steady-state error
/ but is better for the effect on following.
* Time

ID191 (P2.006)

Impact of Speed Integral Gain (KVI) Setting

The higher the KVI value, the larger the low frequency
gain. It shortens the time for the steady-state error to
reduce to zero. However, it does not significantly reduce
the following error.

Speed D192 (P2.007)
4 (KVF)
Impact of Acceleration Feedforward Gain (KVF) Setting
The closer the KVF value is to 1, the more complete the
forward compensation. The following error becomes
very small. But a KVF value that is set too high also
causes vibration.

——————* Time
10189 (P2.004) VelocityProportionalGain [KVP]

This parameter determines the response of velocity loop. The larger the KVP
value, the higher the response frequency of the velocity loop and the lower the
velocity error. However, if you set the value too high, it could cause instability.
Typically, the response frequency of the velocity loop must be 4...6 times higher
than the response frequency of the position loop; otherwise, instability can
occur. The calculation of velocity loop frequency response is as follows:

fy = (KVP) y 1+ (P1.037)/10 Hz
2m 1+LL—
M

JM= Motor Inertia; JL: Load Inertia; ID144 (P1.037): 0.1 (times)

When ID144 (P1.037) (auto estimation or manually set value) is equal to the real
inertia ratio (JL / JM), the real velocity loop frequency response is:

fv = (m) H:z
21
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ID191(P2.006) VelocityIntegralGain [KVI]

KVIis used to provide better tracking during motion. The larger the value, the
smaller the tracking error. Set the value as follows:

KVI (P2.006) < 0 < Kvi < Kvp/4

ID210 (P2.025) ResonanceSuppressionLowPassFilterTime [NLP]

Alarge inertia mismatch forces a reduction in the frequency response of the
velocity loop. Therefore, you must increase the KVP value to maintain the
response frequency. Increasing KVP value might cause machinery resonance.
Use this parameter to mitigate the resonance. The higher the value, the better
the capability for reducing high-frequency noise. However, if you set the value
too high, it can cause instability in the velocity loop and overshoot in
positioning. It is suggested that you set the value as follows:

10000
NLP (P2.025) <
( 5) 6 x Speed loop frquency response (Hz)

ID211(P2.026) AntilnterferenceGain [DST]

Use this parameter to increase the ability to resist external force and mitigate

overshoot during acceleration / deceleration. The default value is 0. This value
is not typically set when you use Manual Tuning. It is set when you use Mode 1,
Mode 2, or Autotune.
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Manual Mode Tuning in KNX5100C Software

You can use KNX5100C software for manual mode tuning by choosing
Function List>Tuning>Manual Tuning.

Figure 93 - Selecting Manual Mode Tuning
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The Smoothing and Filtering tab lets you configure the parameters related to
the Low Pass and Moving filters and S-curve, depending upon your configured

Operating mode. See Chapter 10 for details on filters and S-curves.
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Low Frequency Vibration Suppression in Position Mode

If the mechanism is compliant, the resonance can be present even when the
motor stops running after positioning command is executed completely. The
Low Frequency vibration suppression can reduce, or remove, the resonance.
The suppression range is between 1.0 Hz and 100.0 Hz. Both manual setting
and auto setting are available.

You can use any FFT tool to diagnose the resonant frequency that exists on the
Q mechanism.

Table 85 - Relevant Parameters

Parameter Name
ID135(P1.025)  |LowFreqVibrationSuppressioniFrequency
ID136 (P1.026)  |LowFreqVibrationSuppressionlGain
ID137(P1.027) |LowFreqVibrationSuppression2Frequency
ID138 (P1.028) |LowFreqVibrationSuppression2Gain
ID139 (P1.029) |LowFreqVibrationSuppressionMode
ID140 (P1.030)  |LowFreqVibrationDetectionLevel

Automatic Setting

If you have difficulty determining the resonant frequency, you can enable the
auto low frequency vibration suppression function, which searches for the
resonant frequency. When parameter LowFreqVibrationSuppressionMode
ID139 (P1.029) is set to 1, the drive automatically searches for the resonant
frequency. This state remains active (ID139 (P1.029) =1) until a resonant
frequency is determined, or no vibration or resonance is detected. Once the
vibration suppression is applied, and the resonance is removed, this parameter
is reset to 0, and the resonant frequency that was obtained, is stored
inLowFreqVibrationSuppressioniFrequency (ID135, P1.025). We recommend
that you use a LowFreqVibrationSuppressionGain ID138 (P1.028) of 1. The
second frequency suppression is used when multiple resonances are present. A
second resonance suppression operates the same way the first resonance
suppression operates.

LowFreqVibrationDetectionLevel ID140(P1.030) is used when the
LowFreqVibrationSuppressionMode =1. The detection level value is the size of
the resonance in encoder counts. Setting this value too large can result in
misrepresenting a resonance for actual motion or missing the resonance
entirely. Setting a value too small, typical motor current noise can be
misdiagnosed as a resonance. The default for this value is 8000 counts. This
value changes based on your E-Gear scaling value.

IMPORTANT  When the detection level is set too small, noise might be regarded as
low-frequency vibration.
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Mechanical Resonance Suppression

Figure 94 shows an overview of the procedure to suppress mechanical
resonance. Five sets of notch filters are provided to suppress mechanical
resonance. All five sets can be set to auto-resonance suppression (set by
parameter ID230 (P2.047) ResonanceSuppressionConfig) and manual
adjustment.

Figure 94 - Mechanical Resonance Suppression Flowchart

Use the analytic tool provided by KNX5100C
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L
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System Analysis
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The Kinetix 5100 drive can create a bode plot by using the System Analysis test.
The bode plot lets you see the frequency response of a system. By applying an
input signal and comparing it to an output signal, we can see a variation in the
magnitude and shift in phase of that signal. The Bode plot shows these
variations as part of the System Analysis test in the KNX5100C software.

Phase Margin and Gain Margin

The phase margin is the amount of open-loop change required to make a
closed loop system unstable. In other words, the available Phase (degree)
before the system becomes unstable. The phase margin is measured at the o dB
Magnitude point of the bode plot. When the Phase (degree) reaches -180, the
signal flips, which causes instability. The Phase Margin is the available phase
from the System's phase measurement to the -180-degree point. If the Phase
margin is close to zero (or negative), the system is susceptible to ringing and
overshoot, which is shown in Figure 95.

The gain margin is a measure of gain amplification used to reduce error
between the input and output signals. Gain Margin is the available gain before
the system becomes unstable. When the Phase (deg) reaches -180 degrees, the
signal will flip causing instability. The Gain Margin is measured at this point of
the bode plot and is shown as the available gain until the o dB point is reached,
which is shown in Figure 95.

Figure 95 - Phase and Gain Margin
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Guidelines for Gain/Phase Margin

« Gain and phase margin must be positive values.

« Phase margin range between 30...60 is considered acceptable. A value
lower than 30 will lead to instability. This means you must lower gains to
raise the Phase margin, which means you lower the performance
(Bandwidth). A value greater than 45 means you have a stable system,
and you can increase the gains further, which means you raise the
performance (Bandwidth).

« Gain margin range between 5...10 dB is considered acceptable. This
should be positive, if its negative, the system is unstable.

« Ifthe response curves never cross o dB or -180 degrees, the system has
low performance, but is likely stable.

+ The gain and phase margin values vary by machine (mechanism) type
and by the inertia reflected to the motor shaft.

Figure 96 - System Analysis Tool - Bode plot

Usable Bandwidth
(-3dB)

HEN
A-Line
HAtine A 2238.28 Mz S3 Deg -35.55 @8
[ Gain Margin (6.M) 19.43 g8 W‘ Phase Margin (P.M) 81.55 Deg
! Phase Crossover rml 813.96 Mz _J Gain Crossover Frequency $0.78 M2
b a
8-Line
MAline 8 2238.28 3 S1 Deg -35.57 g8
‘ Gain Margin (G.M) | 19.62 g8 Y‘ Phase Margin (P.M) 80.42 peg
Phase Crossover Frequency | 814.94 Mz | Gain Crossover Frequency $2.25 Mz
A St i

Method for Using the System Analysis Tool

You can use the System Analysis tool to develop a bode plot; and ultimately
characterize your system. This type of information is useful with complex
mechanisms that are difficult to tune.

Before any tuning is attempted, a baseline System Analysis test should be
performed so you can quantify the improvements from any tuning changes
(default, autotune, or manual tuning). Once tuning changes are made, the
System Analysis can be used again to verify the response and see if it has
improved.

The System Analysis can also show resonances that exist with your system. If
you are not able to use an FFT (Fast Fourier Transform) tool, you can use the
System Analysis tool.
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System Analysis Tool

The System Analysis can be accessed from KNX5100C software Function
List>Settings>System Analysis. This Analysis will attempt to estimate the
Phase Margin and Gain Margin for your load.

B
[Jenable Low Frequency Analysis

Bode

Run 2! {Analysis Type:|(1): Speed Open-loop | |Rated Current (%)[50

1): Speed Open-loop
[2): System Model

Analysis Type:

Speed Open-Loop - Speed control is performed open-loop. The bode plot
analysis is based on Kvp (speed loop proportional gain) and Kvi (speed
loop integral gain). This is the method that is generally used for good
results.

System Module - System module attempts to analyze your mechanism.
This analysis type will not provide gain or phase margin; instead, it
attempts to provide a mechanical representation of the system and will
not be impacted by your existing gains. This method should not be used
on a compliant mechanism as variation of these mechanisms cannot
typically be transferred to the bode plot. When you need to analyze the
allowable command response or resonance, or if abnormal vibration
occurs that cannot be removed, the System Module can be used to
analyze the mechanism.

Rated Current (%) - This is the current level to use for the test. This can
be set up to 300%. The larger the load inertia of the mechanism, the
higher this setting should be. However, the setting is typically below
100%. The test results may be incorrectly reported using values that are
too large (or too small).

Enable Low Frequency Analysis - This is typically used when you want the
analysis to be focused on low frequency response, ie: within the servo
loop bandwidth. This is typically not used.

Execute the System Analysis

When the system is ready to be tested, press Run. The test will generate small
oscillations at different frequencies. When the test is complete, you can click
Ok and the Bode plot is generated. The figure below shows the usable
Bandwidth (-3dB point - green area of graph). The system analysis test shows a
grey line to show the -3dB point of your system.

Line A - Figure 96 on page 229 shows the Line-A plot (Red curves). These
curves are the measurements after the System Analysis test is performed.
After each test is executed, these curves are the only values that change.

Line B - Figure 96 on page 229 shows the Line-B plot. These curves are the
measurements before the System Analysis is performed. To transfer
these measurements from Line-A to Line-B, click >>.
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System Analysis Results

Now that the bode plot is understood, we can show some examples from the
test.

The larger the magnitude of gain above o dB, the better the ability to track
(command vs. actual). Generally, a larger magnitude means the command is
being tightly followed by the motor and a higher performing system. If gains
are changed, you can execute the System Analysis to see the new results from
the bode plot, which tells you if the system response has improved.

Once we pass the crossover frequency, we want a high level of attenuation on
the signal, which indicates good noise rejection.

For Tracking Goodn Cltmtan b
Applications, you must ood noise rejection, when the

be well above 0dB ARl crossover frequency is pgssed. we
. - ‘ see good attenuation

The bode plot is a good way to see resonance that occurs either naturally or
because of a problem in your system. It is common to use an FFT (Fast Fourier
Transform) tool that can help diagnose the frequency of the resonance (see
MOTION-ATo05). If such a tool is not available, you can also see resonance
(and anti-resonance) frequencies from the bode plot.

Resonance

Anti
resonance

H E N
A-Line
M [“]Line A 2238.28 Hz 53 Deg -35.55 dB
Gain Margin (G.M) 19.43 dB Phase Margin (P.M) 81.55 Deg
Phase Crossover Frequency 813.96 Hz Gain Crossover Frequency 50.78 Hz

Rockwell Automation Publication 2198-UM004D-EN-P - December 2022 231


http://literature.rockwellautomation.com/idc/groups/literature/documents/at/motion-at005_-en-p.pdf 

Chapter 9 Tuning

Notes:

232 Rockwell Automation Publication 2198-UM004D-EN-P - December 2022



Chapter 10

Modes of Operation

Topic Page
Select Operation Mode and Direction Control 234
Position Control 236
Speed Mode 246
Torque Mode 252
Filter 256
Speed and Torque Limit Functions 263
Dual and Multi-modes 269
10 Mode 2N
Analog Outputs and Monitoring 282

This manual links to Kinetix® 5100 Servo Drive Fault Codes Reference
Data, publication 2198-RD0O01, for fault codes and Kinetix 5100 Servo
Drive Parameters Reference Data, publication 2198-RD002, for
parameters. Download the spreadsheets now for offline access.

The following sections describe the operation of each mode, including the
mode structure, command source, selection and processing of the command,
and gain adjustment.

Table 86 - Kinetix 5100 Drive Control Modes

Control Mode

Short Name

Description

Position mode (I/0 terminal block
input)

PT

This mode is sometimes referred to as Pulse Train Output or Step and Direction. The servo drive receives the Position
command and commands the motor to run to the target position. The Position command is communicated through the I/
0 terminal block and the signal type is pulse.

Position mode (register input)

PR

This mode contains the drive indexing capabilities. The servo drive receives the Position command and commands the
motor to run to the target position. Position commands are issued from the program registers (39 sets in total). You can
select the register number with binary-weighted DI signals or through communication.

Speed mode

The servo drive receives the Speed command and commands the motor to run at the target speed. The Speed command
is issued from preset speed internal registers (3 sets in total) or by analog voltage (-10V...+10V) that is communicated
through the analog inputs on the 1/0 terminal block. You can select the command with binary-weighted DI signals.

Speed mode (no analog input)

The servo drive receives the Speed command and commands the motor to run at the target speed. The Speed command
can only be issued from the preset speed internal registers (4 sets in total, one is fixed at 0). You can select the
command with binary-weighted DI signals.

Torque mode

The servo drive receives the Torque command and commands the motor to run using the target torque. The Torque
commands can be issued from the preset torque internal registers (3 sets in total) and by analog voltage (-10V...+10V)
that is communicated through the 1/0 terminal block. You can select the command with binary-weighted DI signals.

Torque mode (no analog input)

The servo drive receives the Torque command and commands the motor to run using the target torque. The Torque
command can only be issued from the preset torque internal registers (4 sets in total, one is fixed at 0). You can select
the command with binary-weighted DI signals.

10 mode

The servo drive receives commands from the Logix controller through the EtherNet/IP network Class 1connection.
Commands are issued through the Add-On Profile (AOP) and uses the Add-On Instruction instructions in the Logix
Designer application.
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Chapter 10 Modes of Operation

Table 86 - Kinetix 5100 Drive Control Modes (Continued)

Control Mode Short Name |Description
PT-S Switches PT and S mode with DI signals.
PT-T Switches PT and T mode with DI signals.
PR-S Switches PR and S made with DI signals.
Dual mode PR-T Switches PR and T mode with DI signals.
ST Switches S and T mode with DI signals.
- Reserved
PT-PR Switches PT and PR mode with DI signals.
. 0 PT-PR-S Switches PT, PR, and S mode with DI signals.
Multi-mode PT-PR-T |Switches PT, PR, and T mode with DI signals.

(1) When these modes are used, the changes are immediate, which can result in unintended motion.

Select Operation Mode and  vou can change the Direction Control and Operation Mode by using
Direction Control KNX5100C software and by changing parameters, either programmatically or
by using the Parameter Editor.

Change using the Parameter Editor by using KNX5100C Software or
Programmatically

Changing the Operation Mode with Programming/Parameter Editor

1. Disable the drive (Servo power is off).

2. SetIDi117 (P1.001) and refer to YX: Control Mode Setting for the mode
selection.

3. After setting the parameter, cycle power to the servo drive.

The following tables show how to set the ID117 (P1.001) Control Mode
parameter.

Settings:

o
]

Uz YX

YX=Control Mode Setting |Z= Directional Control (U= DIO Setting Value Control
0 =Forward direction 0 = Same value
1=Reverse direction 1=Resets to default value

Where: See below
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« YX: Control Mode Setting

Mode Bl PR S T Sz Tz

00 A

01 A

02 A

03 A

04 A

05 A
Dual mode

06 A A

o7 A

08 A

09

0A A A

0B Reserved

ocC I/O (Ethernet)
Multi-mode

OE A A A

OoF A A

« Z:Direction Control
| 7=0 | z=1

Forward direction 9 ?

Reverse direction

Nicew) | New

« U:DIO Setting Value Control

Setting No.

Description

0

When switching modes, DIO settings 10195...1D207 (P2.010...P2.022) remain the same
value.

1

When switching modes, DIO settings 1D195...10207 (P2.010...P2.022) and 10220...1D225
(P2.036...P2.04T)are reset to the default of each mode.
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Change Operation Mode by using KNX5100C Software

From Function List > Settings, use the pull-down menu to select your new
drive operating mode or select the mode from the top status bar next to the
Offline/Online status.

File Settings Window Help

Kinetix 5108 } [@x@81] PR: Position mode (register input)

b 1] © OFF LINE| Reset todule i -l

Function List E3Ed
v -] start
v @ prive 1:Kinetix 510@(offline)
B+ communication Setting i i
K Drive IP Address Setting [P Paramete

898

74 Settings [Kinetix 5100]

/Message)

v 3ff settings =
& Motor Selection
g General Setting
£, Command Source
nn Pulse Output

Operation Mode

% s atid [0x01] PR: Position mode (register input) vh
ilter

A Notch Filter P1.674.X Full-Closed Loop Function Switch

] Linit @: disable full-closed loop function v

£\, Analog I/0
#4 £ Cloced 1aon

Change the Motor Rotation Polarity by using KNX5100C Software

From Function List > Settings > General Setting, choose the direction that
represents your desired direction of rotation.

Function List EAES
v 8] start
v B Drive 1:Kinetix 5108(offline)
m Communication Setting
- Drive IP Address Setting
v 3 settings

&% Motor Selection O T | ()1
General Setting h =
) Command Source (@

£} General Setting [Kinetix 5100]
Rotation Direction (P1.ee1 Z) Shunt Setting

Shunt resistor setting

Internal v

nm Pulse Output
E-gear Ratio
Filter

A Notch Filter

= Limit

£\, Analog 1/0

ﬁf Full Closed Loop

®@ | '
Forward (\@7 l\_,_ ‘{L@ A

i P1.852 Shunt Value
P(CW) P(CCW)

= = 160 Ohms.
A | (A :
Reve ‘{LC \ *lL@") P1.853 Shunt Capacity
= W
N(CCW) N(CW)

v -I3i Tunin
=l [ ,g .- Brake Time Settings

Position Control

Three input modes for position control are available on the drive: External
pulse or analog input (PT Mode), internal register (PR Mode) and 10 Mode.

In PT Mode, the servo drive is able to receive either analog (+/- 10V analog
input) used to position or pulse commands that represent position step and
motor direction. The drive can handle an input pulse rate up to 4 MHz.

In PR Mode (Position Register) the drive's indexing and program capabilities
are used. The drive provides 99 command registers and these position registers
are executed in one of two ways:
« Using standalone PR operation mode.
- Pre-program the program registers (up to 99 individual registers)
- Enable the drive

- Use DIPOSo0...DIPOS6 signals on the I/O connector to represent the
binary weighted PR number to execute

- Execute the PR commands using the DI Command Triggered
- You can directly set the register values via communication
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Using IO operation mode.

The position command can also come from the Logix controller when the
operating mode ID117 (P1.001) is set to I0 Mode (0xC). There are several
drive commands that you can execute in this mode. These commands

include:

- Jogging
- Indexing
- Gearing

Details are found in IO Mode on page 271.

PT Mode (Position Command with /0 Terminal Block Input)

You can configure PT Mode by using KNX5100C software or by directly
changing the drive parameters. There are three pulse types and each type has
positive/negative logic, which can be set in ID116 (P1.000).

The following tables explain how to set the ID116 (P1.000) External Pulse Type
parameter.

Settings:

nmnan
uucCuy

uzyH=X

X =Command Source

Z =Logic Type

UY =Filter Width

Where:

0=1/0, AB phase pulse (4x)

1=1/0, Clockwise and counterclockwise pulse
2=1/0, Pulse + direction

3 =Reserved

4= AUX, AB phase pulse (4X)

5 = AUX, clockwise and counterclockwise pulse
6 = AUX, pulse + direction

0 = Positive logic
1= Negative logic

See UY: Filter Width Setting on
page 239
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« Z:Logic Type

Digital circuits use 0 and 1 to represent the voltage level of low and high
respectively. Using positive logic, 1 represents high voltage and o represents
low voltage; using negative logic, 1 represents low voltage and o represents
high voltage.

For example:

Negative logic

Positive logic
[ogic. [ Pulse: Pulse input
_type | type Forward Reverse
Pulse phase lead Pulse phase lag
(38)
(38)
= |i M Pulse i ™
X=0 (29)
(46)
sign T[T TH[T1 T (48)
40) Sign T T T TIT T
Z=0 (40)
(38)
e 11T
(29) 3 ; g T
X=1 @6) T2.T2,T2{T2/T2 T2, TS T2 T2/ T2/ 1212 T2
HEEE gl
(40) i -
~Logic 7T Pulse ; Pulse input
type | type Forward _ Reverse
Sign = low Sign = high.
“3)
(43) Pulse TH
Pulse a1) i | i i
Za) || 3S2 | & FT44’¥T;?#T;¢T;#T;§*T;FT4A’
S'S) Sign
ign
@7 @D

Pulse Specification Max. Input Min. Allowed Time Width
Frequency T T2 T3 T4 5 T6
Differential signal 4 Miz 625ns | 125ns | 250ns | 200ns | 125ns | 125ns
Open-collector 200kHz 3 125us | 25ps | 5pus 5 s 25us | 25ps
Pulse Specification | Max. Input Frequency Voltage Forward current
Differential signal 4 MHz 5V <25mA
Open-collector 200 kHz 24V (Max.) <25mA
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« UY: Filter Width Setting

As the pulse frequency increases, the pulse width becomes smaller. When the
pulse width becomes smaller than the filter width setting, those pulses are

filtered out as noise. Thus, the filter width must be set smaller than the actual
pulse width. Set the filter width to be four times smaller than the actual pulse

width.
¥ Setting Value Unityu_s[(]kHz) Unit:u u;zkHz)

0 No filter function No filter function
1 2(250) 0.2(2500)
2 3(166) 0.3(1666)
3 4(125) 0.4(1250)
b4 5(100) 0.5(1000)
5 6(83) 0.6(833)
6 7(7) 0.7(74)
7 8(62) 0.8 (625)
8 9(55) 0.9(555)
9 10(50) 1(500)
A T1(45) 1.1(454)
B 12(41) 1.2 (416)
C 13(38) 1.3(384)
D 14 (35 1.4(357)
E 15(33) 15(333)

For example:

If Then

Uissetto1and Y is set to 1(filter width is 0.2 ps

g%]SdUO kHz])

The high and low duty width of the command pulse are The pulse command is not filtered out.

both larger than 0.8 ps (625 kHz) (filter width is four times
of 0.2 s [2500 kHz])

>0.8 us
>0.8 us
———

e

When the high or low duty width of the pulse is smaller than the filter width, then the pulse command is
filtered out.
< : 1}1378 v :0.8 USII

Pulse input M Pulse input ﬂ

A 1 i
1 i

Filtered signalJ\ Filtered signal_l_

If this low level pulse width is shorter than 0.8 ps
(625 kHz), it can be filtered, and thus two input
pulses are regarded as one pulse. If this low level
pulse width is shorter than 0.2 ps (2500 kHz), it is
filtered.

If 125 ns (4 MHz) input pulse is used, set the filter setting value Y to 0 as no filter function.

If this first pulse width is shorter than 0.8 ps (625 kHz), it
can be filtered, and thus two input pulses are regarded as
one pulse. If this pulse width is shorter than 0.2 ps (2500
kHz), it is filtered.

IMPORTANT  When the signal is the high-speed pulse specification of 125 ns
(4 MHz) and the setting value of the filter is 0, then the pulse is not
filtered.
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J@ KNX5100C -K5100_Project_20

File Settings Window Help

Pulse Command Input Inhibitor (INHP)

In PT Mode, when a DI is configured for Disable External Pulse (DI.INHP) and
the signal is on, the drive ignores incoming pulses and the motor stops motion.
Using this Pulse Command Inhibit feature requires you to configure DI8 as the
Disable External Pulse DI. A different Digital Input cannot be used for this
feature.

DIINWP OFF -
ON ON

Pulse
Command

For more information on the INHP function, see the Description of Digital
Input Functions on page 433.

Analog Input

The position using analog input mode is active when the drive is in PT Mode
and the Command Source is set for Analog Input ID167 (P1.064 X=1). The
source for the analog position command comes from two terminals of the 50-
pin I/O connector: 42 (V_REF) and 44 (GND).

Figure 97 - Analog Input

[/ I[texee) pT: Position mode (terminal block input)

Function List

v | @OFFLINE Reset Hodule < =

233 | ~—{ "\sAnalog /0[]

240

[Message'|

v ] start & Command Input output Monitor
v !v' Drive 1:(offline) I

k Communication Setting IPos)t)on mode (terminal bloc!

M Drive IP Address Setting

k input)

Speed Input

Torque Input

P1.064 Analog Position Command: Activation Control

v 3 settings P1.066

Motor Selection Number of turns P1.€64 X: Analog position function setting
General Setting (e: Disable

£\ Command Source @1: Enabl

v H nable

nn Pulse Output
E-gear Ratio

% Fifter P1.064 Y: Initial position setting

Y Notch Filter Move ©: The position feedback of the motor is the

kait 75 toward mapped position of @ voltage when servo on
nalog

% Full Closed Loop 1: The position feedback of the motor is the

v 5l Tuning -10V

Manual Tuning
Auto Tuning
% Inertia Estimation

System Analysis
Position Loop

| S o o o i — — — — — - . 1}

Velocity Loop
£ Current Loop

n Scope
{P.| Parameter Editor

Position ~ Set
feedback point

i Digital I0 / Jog Control
Fault Information
K& Monitoring Status
v -4P Motion Control
PR Mode Editor
E-CAM Editor

Capture(CAP)/Compare(CMP|

Drive 2:
Drive 3:
Drive 4:
Drive 5:

FTTT"T"T—A

Cmd —
Filteredm——

P1.065

Voltage

10V (O mapped position of the current voltage when

servo on

Maximun Output Position

P1.066 Max. Rotation Number

P1.865 Smooth Constant of Analog Input Command
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Table 87 - Relevant Parameters

Parameter Name
ID167 (P1.064) |AnalogToPositionStartupConfiguration
ID168 (P1.065) |AnalogToPositionSmoothTime
ID169 (P1.066) |AnalogToPositionMaxRotationNum

The decryption of ID167 (P1.064) is shown in the segment display image that
corresponds to the table:

ourmnm
uug

UuzyH=X

Bit X: Bit Y: Bit U/Z:

0 = When the drive transitions to ON, the current motor position is

0 = The analog position  |considered 0V; the motor now maves to the corresponding motor position
function is not used based on the voltage level at V_REF/GND. The amount of movement is
(disabled). defined by the volts/rev setting shown below and the speed of the
movement uses the Smoothing Constant described below.

1=When the drive transitions to ON, the current motor position is
considered OV; the motor now moves to the corresponding motor position
based on the voltage level at V_REF/GND. The amount of movement is
defined by the volts/rev setting shown below and the speed of the
movement uses the Smoothing Constant described below.

Reserved

1=The analog position
function is used (enabled).

Settings for D168 (P1.065):

The analog position command smoothing constant is only valid for analog
position commands. This value is the amount of smoothing that is used
essentially for speed control when the motor is moving towards the analog
setpoint. The smaller value (0) is a very aggressive speed that is used to move to
the analog setpoint. The largest value (1000) is a very slow speed that is used to
move to the analog setpoint.

IMPORTANT  Choose the smoothing constant carefully because aggressive speed
settings can potentially damage your equipment. By using a smoothing
constant of 0 or 1, you are creating, essentially, a step input to
maximum speed as defined by the Volts/(Max. Rotation Number). A
typical value for the smoothing constant is 200...400.
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Settings for D169 (P1.066):

This parameter is the maximum number of revolutions used when the
maximum analog input voltage (+10V) is reached. Analog position command is
determined as follows:

Input voltage value

0 xID168 (P1.066) setting = Analog position command revolutions

For example:

If the parameter ID169 (P1.066) is set to 30 from the panel and the external
voltage is input 5V, then the analog position command is as follows:

5V )
TR 30 =15 revolutions

Latch Function of Analog Position Command (DI code:0x0C)

When a Digital Input (DI) is configured for Latch function of analog Position
command, and this DI is ON, the motor position is held at the current position
when the DI was triggered. While this DI is ON, the motor does not move, even
if there is a change of analog input command. When this DI is OFF, the motor
completes any change to the position command while the DI was ON.

Motor position

(Tum)
A Y .
~ 4 When DI is off, motor
7 g operates to the
s corresponding position
e inputted by analog
>4
7/
¥ g
v
r
/
Motor P4
position .4
when Dl is Pl .
triggered an Analog input
» When Dl is on, command (V)

Voltage analog input

when DI is b command

triggered changed the

amount; motor
does not move

Rockwell Automation Publication 2198-UM004D-EN-P - December 2022



Chapter 10 Modes of Operation

Clear Function of Analog Position Command (DI code:0x0D)

When a Digital Input (DI) is configured for Clear function of analog Position
command, and this DI is ON, the motor position is held at the current position
when the DI transitions ON.

While this DI is ON, the motor does not move, even if there is a change of
analog input command. When the motor transitions to OFF, the current motor
position is redefined to the position that corresponds with the analog input

voltage on VREF/GND.
Motor position
(Tum)
A "
Vi
e
Ve
rd
s
Ve
A 5
| s
| s
( Motor | -
I position . /I
| when Diis o When DI is on, al
| triggered 1 input command is
: & : cleard
I 7 | _ Analog input
: Voltage when Dl is "~ command (V)
I triggered
I
v vy Analog input
When DI is off, motor is still, command (V)
but its coordinate is
redefined

PR Mode (Position Command with Internal Register Input)

PR Mode is typically used to control your application when standalone
operation is required. This mode contains the indexing functionality and
program control that you can customize for your application.

The drive supports the following motion command types, which are described
in detail in Chapter 11, Motion Control in PR Mode:

« Homing

« Speed

« Position (indexing)

« Jump

« Parameter write

« Arithmetic operation

The drive provides the following methods to initiate a PR:
« Digital input (DI)
« Event-triggered

« PRCmdTrigger Digital Input ID300 (P5.007) with PR selection using
binary weighted Digital Inputs

« Capture (high-speed position capturing)
« Compare-triggered (high-speed position comparing)
. E-CAM
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You can choose the most suitable triggering method according to the
applications and requirements. For detailed descriptions of the methods, see

Trigger Methods for PR Commands on page 354.

Control Structure of Position Mode

The basic control structure is as follows:

Position command

Position
command
processing unit

Position control
unit

i

Speed loop »|  Currentloop p| Motor

For better control, the pulse signals are processed by the position command
processing unit. Structure is shown in the following diagram.

Position Command Processing Unit

GNUMO, GNUMI

P0S0...P0SE 1.P1.001

'
1/0 Controller '
'

CRTG———— Command Source Accel/Decel Time Delay Time Target Speed 2.1/0 mode par 1.P1.001
' ID397..10524 | 3p=| 10312..10327 3= 1D332..1D347 || 1035210367 |—e S-curve Fiter 2.1/0mode par | | gearRatioFollowerCounts N1 - ID151 (P1.044)
Starting Index_|— (P6.000...P7.027) (P5.020...P5.035) (P5.040...P5.055) (P5.060...P5.075) /—> o3P0z 0 GearRatioFollowerCounts N2 - 1236 (P2.060)

_./—> GearRatioFollowerCounts N3 - D237 (P2.061)

|
, " GearRatioFollowerCounts N& - 1D238 (P2.062)
H CyclicMove Type Accelerati T N ators
| (for example, YX _>{ ;C: eration }_»{ ;cfe eration umerators
70 Hode Posiion of ID399 [P6.002]) eference eference -
ode - Position GearRatioMasterCounts - D152 (P1.045)
! Denominator
|
— ! Homing Speed Home Acceleration Deceleration
fios boniReference— Method Reference Return Reference Reference
1/0 Mode - Home | Speed
High 1 1.P1L001 1.P1.001
Speed —e Pulse Type 2.1/0 mode par 2.P1.064
Pulse Signal ' Selection |———-—@
Low——e/ T 1011 (P1000) /—> Counter °
Speed ! —e

1/0 Mode - Gear Inhibit"

- Analog
Analog Input lmggc?g?gss] Command Filter Low-pass Filter
! 10168 (P1.065) 10124 (P1.008)

v Inhibit?

: Command Selection

' 10117 (P1.001)
PTO T

: Moving Filter
AUX —e D170 (P1.068)

.

Notch Filter

(1) For more information, see Pulse Command Input Inhibitor (INHP) on page 240. (Pﬂigjjﬁﬁga,

Y

Notch Filter
1D137...1D138
(P1.027...P1.028)

Y
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Position Mode Timing (PR Mode)

In PR Mode, the program (PR) is selected by using DI (binary weighted
POSo0...POS6) and triggers the program (PR) using the Command Triggered
(CTRG) Digital Input. These timing diagrams show the timing used to execute
programs in PR Mode. SON represents Servo ON Digital Input.

Internal

register
Motion A : : : :
Curve | | | |
(Speed) I | /_\E |/
7 B = : || T }
IM |! |
I (! |
1 I 1 I
| I 1 [
—» H—1ms | (! [
|1 I (! I
_ | | I
POS 0 II on |__off : :! : off
| off [ Ton| I | off
External POS 1 | | :[ |
I | |
I POS 2 : off | :I [ | on
i |
CTRG 1 X 4
son Jon > e 1
Set the response time with ID194(P2.009) : : :
|[ |
Cmd_OK off on (S—
Internal e |
Do TPOS off |[ on |
|
ff ]
MC_OK = L on

The following apply to the internal digital output (DO) timing diagram:

« Cmd_OK s on when PR command is completed.

« TPOS is on when the error is smaller than value set by the ID159
(P1.054) In Position Window parameter.

« MC_OKis on when Cmd_OK and TPOS are both on.

Table 88 - Relevant Parameter

Parameter Name
ID159 (P1.054)  |InPositionWindow

When the deviation between the target position and the actual motor position
is smaller than the setting range of ID159 (P1.054) in PR Mode, then the
DO.TPOS signal is on.
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Speed Mode
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This mode is used when the operation mode is set for Speed Control (S) or Zero
speed/Internal speed register mode (Sz).

Speed commands can come from the analog input terminals (COMMAND2-
Speed, 42, Analog GND, 13). The analog voltage (+/-10V) represents a bi-
directional velocity signal and is configured with the Analog I/O page in
KNXs100C software.

Speed commands can come from preset speed registers with digital I/O to
select speeds, the binary weighted DIs represent which preset speeds are
selected. Use these presets with both the Speed (S) and Speed Register (Sz)
mode.

When using 10 mode, the raC_xxx_K5100_MAJ Add-On Instruction is used to
provide a constant speed to the motor.

When preset speeds are used back-to-back, there can be a problem with speed
discontinuity. You can use the S-curve smoothing time filter to smooth the
transition between preset speeds. The S-curve filter is explained on page 175

and page 256.

Configure and Select the Preset Speeds

An example of how to set speed presets is shown on page 264.

The speed command origin depends on the Operation Mode setting. Speed
Control mode, Sz mode, and IO mode can all generate speed commands.

When Speed Control mode is used, an analog voltage is used to generate the
speed command. Presets are also available in Speed Control mode. When the
binary weighted speed preset of o is used for the preselected speed, the analog
speed terminals are used for the speed command. When Sz mode is used, the
analog speed terminals are ignored.

<10 on Lne meset roaie <

7 Command Source [Kinetix 5100] folo s

eeeeeeeeee

(8PD1,8PDO)

Dlnvere direction
Dforced Servo On

In the KNX5100C software:

1. From Function List > Digital I/O/Jog Control, edit the DIO configuration
to add the speed command selection bits (bits 0 and 1).

2. From Function List > Analog I/O, use the pull-down menus for SPDo and
SPD1 to associate the Digital I/O with the appropriate binary weighting.
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3. Enter the Preset Speeds to use for your application.

Notice that you can change the Preset Speeds by using the ID125, ID126
and ID127 (P1.009, P1.010, and P1.011) respectively.

This table shows the binary weighting representation:

Speed Command SPDO SPD1
Analog Input Speed 0 0
Speed Register 1 0 1
Speed Register 2 1 0
Speed Register 3 1 1

Scaling the Analog Command (Speed Mode)

The motor speed command is determined by the analog voltage difference
between V_REF and VGND. Use parameters AnalogToVelocityScale ID147
(P1.040) and AnalogToVelocityScale2 ID679 (P1.081) to adjust the slope of speed

and its range.

6000 rpm |- === ===

Slope is set by 1D147
/| (PL.040YIDB79 (P1081)

3000 pm |-—————%—; Slopeisset by D147

(P1.040)/1D679 (P1.081)

Analog voltage input (V)

- —[3000 rpm

——16000 rpm

Table 89 - Relevant Parameters

Parameter Name
ID147 (P1.040) | AnalogToVelocityScale
ID679 (P1.081)  |AnalogToVelocityScale2

IMPORTANT: Use a digital input OxUF(show(n belov)v) to switch between D147 (P1.040) and ID679
P1.081).

J UL%iLOXILJKEELSLEI" FUSLLLUN LUMMANU SELELLLIUN 1 - Y9 DILO

]
[0xOF ]Switch between 1st set of analog(P1.84@) and 2nd set(P1.081) vI @nNo ONC oK

DI6:r@x391Event trieeer command 1
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Control Structure of Speed Mode

The following diagram illustrates the basic control structure.

Speed Command

Y

Speed
Command
Processing
Speed Estimator |-
| IS
Speed Resonance

Control | Suppression Current Loop ITT‘HOT—‘

The speed command processing unit is to select the command source,
including the parameter ID147 (P1.040) scaling setting for rotation speed and
S-curve setting for smoothing the speed. The speed control unit manages the

gain parameters of the servo drive and calculates the current command for
servo motor.

Preset Speed Smoothing Time
Command of S-curve
1D125...1D127 D143 (P1.036) Speed (ommand
(P1.009...P1.011) . Control Mode Low Pass Filter
D117 (P1.001) Time Constant
1D122 (P1.006)
Analog to Velocity Command
" Moving Filter
Analog Signal —3»=| A/D || SpeedScale | — Time Constant  [—® Feedback Pulse
1D147 (P1.040) D164 (P1.059)
" " Smoothing Time
Speed Acceleration Deceleration _
V0 Mode -Sped _>| Reference l_> Reference |_>| Reference I_> IDfi}S-(ﬁn(ﬁG) —e [ J=1/0 Assembly Output Parameter
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Speed Mode Timing
s4 N S4
Internal 33
register S3 —
|
s |- S2 !
| |
I | !
External analog I | |
voltage or zero S1 — | I | :
: A 4 Y
SPD 0 ; off on off [ on
|
External I/0 SPD 1 ! off [ on
A
SON — el

In the Speed mode timing diagram, the following applies.

« ‘Off signifies the contact is open while ‘On’ signifies the contact is closed.
«  When the drive is in Sz operation mode, the speed command is disabled,

therefore S1=0.

When the drive is in S Speed Control mode, the speed command S1is

represented as the analog voltage input.

«  SON represents the Servo On digital input and is on when the drive is

enabled.

«  When the drive is enabled (SON=o0n), the command is selected according

to the state of digital inputs SPDo and SPD1.

Zero Speed Threshold Function

Table 90 - Relevant Parameter

Parameter Name

ID145 (P1.038)  |ZeroSpeedWindow

The Zero Speed Threshold function is enabled when the following conditions

are met:

« Condition 1: Operation Mode is Speed Control (Operating Mode = S or

Sz)

« Condition 2: a digital input configured as Zero Speed Threshold (0x05)

and this input is on.

« Condition 3: Motor speed is lower than the value of the parameter

ZeroSpeedWindow ID145 (P1.038)

« The analog input is used in this example.
Analog Input ID167 (P1.064 X =1)
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The Zero Speed Threshold (sometimes called ZClamp) feature uses the analog
speed command without acceleration/deceleration to determine if any motor
speed limiting should be performed. The motor speed is limited at zero speed
when the Zero Speed Threshold conditions are true.

Motor speed
Analog speed command (gefqre 7CLAMP is established)

Zero Speed
Window 10145

=

Motor speed
(After ZCLAMP is established)

The Zero Speed Threshold (sometimes called ZClamp) feature uses the preset
speed commands without acceleration/deceleration to determine if any motor
speed limiting should be performed. The motor speed is limited at zero speed
when the Zero Speed Threshold conditions are true.

Motor speed
(Before ZCLAMP is established) Analog speed command

P

Zero Speed
Window |D145
.

\ \'/ Motor speed
\ (After ZCLAMP is established)
\ :
\
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These two examples show the Zero Speed Threshold using the different speed
command conditions.

« 1: Command source is analog voltage.

The Zero Speed Threshold feature uses the analog speed command
without acceleration/deceleration to determine if this function is
enabled. When the Zero Speed Threshold conditions are met, the motor
speed decelerates to o rpm by S-curve deceleration. If not, the motor
follows the analog speed command through S-curve.

Motor speed

(Before ZCLAMP is established) ~ Analog speed command

Motor speed
(After ZCLAMP is

Zero Speed
Window 1D145

g

Motor speed
(Before ZCLAMP is established)

i

Analpg speed command

Zero Speed
Window 1D145
(P1.038) Motor speed

(After ZCLAMP is

« 1: Command source is register.

The Zero Speed Threshold feature uses the register speed command with
acceleration/deceleration to determine if this function should be
enabled. When the Zero Speed Threshold conditions are met, the motor
speed is set to 0 rpm.
Motor speed
Zero Speed (Before ZCLAMP is established)

Window 1D145 é
(P1.038)

Register speed command

/ Motor speed

(After ZCLAMP is established)

For more information on the Zero Speed Threshold feature, see the

Description of Digital Input Functions on page 433.
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Torque Mode Torque commands can come from the analog input terminals(COMMAND1-
Torque, 18, Analog GND, 13). The analog voltage (+/-10V) represents a bi-
directional torque signal and is configured with the Analog I/O page in
KNXs100C software.

Torque commands can come from preset torque registers with digital I/O to
select different torque values, the binary weighted DIs represent which preset
torques are selected. These presets can be used with both the T (Torque
Control) and Tz operating mode.

When using IO Mode, the raC_xxx_Ks100_MAT Add-On Instruction is used to
provide a constant torque to the motor.

Selection of Torque Command

The torque command origin depends on the Operation Mode setting. Torque
Control mode, Tz mode, and I/O mode can all generate torque commands.

When Torque Control mode is used, an analog voltage is used to generate the
torque command. Presets are also available in Torque Control mode. When the
binary weighted torque preset of o is used for the preselected torque, the
analog torque terminals are used for the torque command. When Tz mode is
used, the analog torque terminals are ignored.

Configure and Select the Preset Torques

<10 0n e Reset rocule < 5

X Command Source [} ==
Toraue Hoae

(TCM1.TCMO)

[D1nvert Direction
[DForced servo on

From the KNX5100C software, you can configure the following.

1. From Function List>Digital I/O/Jog Control, edit the DIO configuration
to add the torque command selection bits (bits 0 and 1)

2. From Function List>Analog I/O, use the pull-down menu for TCMo/
TCM1 to associate the Digital I/O with the appropriate binary weighting.

3. Enter the Preset Torques to use for your application.

Notice that you can change the Preset Torques by using the ID128, ID129,
and ID130 (P1.012, P1.013, and P1.014) respectively.
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This table shows the binary weighting representation:

Torque Command TCMO TCMI
Analog Input Torque 0 0
Torque Register 1 0 1
Torque Register 2 1 0
Torque Register 3 1 1

Control Structure of Torque Mode

Table 91 - Relevant Parameters

Parameter Name
IDT7(P1.001)  |ControlMode
ID123(P1.007) | TorqueCmdLowPassFilterTime
ID148 (P1.041)  |AnalogToTorqueScale

The following diagram shows the basic control structure of torque mode:

Speed Command

Speed
Command
Processing

'

< Current Sensor

Speed Resonance —
Control > Suppressio —>| Torque L|m|t|_)|Current Loop |_>|Motor ‘

The torque command unit is to specify the torque command source, including
the parameter Analog Voltage Scaling ID148 (P1.041) and S-curve setting. The
torque control unit manages the gain parameters of the servo drive and
calculates the current for servo motor in time; this can only set by commands.

The structure of a torque command unit is as follows.

Register .
D116 D118 1/0 Connector DI.TCMO, DI.TCM1 signal
(P1.012...P1.014)
Analog Voltage Command Low-pass
Analog Signal AD Saling +—e@ Selection > Filter
1D148 (P1.041) D117 (P1.001) 1D123 (P1.007) *
Torque Torque
1/0 Mode - Torque —»1 Refe?el;ce > Ram:Jq?ime —® ] =1/0 Assembly Output Parameter

The upper path is the command from the preset torque register, while the
middle path is the external analog command. The command is selected
according to the status of the DL.TCMo and DI.TCM1 signals, and with the
Operation Mode set to T or Tz.

The lower path is used when the operation mode is IO mode. The intention is
to use the raC_xxx_Ks100_MAT add-on instruction.
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Scaling of Analog Command (Torque Mode)

The motor torque command is controlled by the analog voltage difference
between the T_REF and GND analog signals. The torque slope and its range
can be adjusted by the Analog to Torque Scale parameter.

Table 92 - Relevant Parameter

Parameter Name
ID148 (P1.041)  [AnalogToTorqueScale

Motor torque command is based on the following equation:

External analog input voltage x 1D148 (P1.041) setting value

= Unit 9
m Unit %

Torque control command =

If the ID148 (P1.041) parameter is set at its default setting of 100 and the
external analog input voltage is 10V, the torque command is 100% of the rated
torque.

10V x 100
10

Torque control command = =100%
If the ID148 (P1.041) parameter is set to 300 and the external analog input
voltage is 10V, the torque command is 300% of the rated torque.

10V x 300
10

Torque control command = =300%

If the ID148 (P1.041) parameter is set at its default setting of 100 and the
external analog input voltage is 5V, the torque command is 50% of the rated
torque.

5V x 100
Torque control command = m =50%
300% [———-—-— 7
/)
100% Ll Slope is set by 1D148
v (P1.041)
/ |
/ I
7 A
AR
/ // I
10 5 A ‘
Torque | | 2 | Analog voltage input (V)
command 4 5 10
I P !
| At
1.7/
v /
| /
| /
| /
E === -100%
| /
4
—————— -300%

In Speed, PT and PR Modes set the torque limit corresponding to 10V (max.
voltage) for analog torque limit.
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Torque Mode Timing

T4 4

Register
T3 T3

T2 b 12

External analog
voltage or zero

!

|
|
o 1 off
2 0 on 0 on

External TCMO ;

DI/0 | TCM -] } Off | on
\4
soN — on

« Offsignifies the contact is open while on signifies the contact is closed.

«  When itisin Tz mode, the torque command T1 equals o; when it is in T
mode, the torque command T1 is the external analog voltage input.

« Inthe servo-on (SON) state, the command is selected according to the
state of DI.TCMo and DI.TCM1 inputs.
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Filter The Position, Speed, and Torque modes use different filters to remove
unwanted resonance from the drive (these filter types are available for use in
different drive modes). To configure filters, see Configure Filter on page 174

and Configure Notch Filter on page 176.

Position Mode
These filters are used in Position mode.

S-curve Filter (Position Mode)

S-curve filter smooths the motion command in position mode. With this filter,
speed/acceleration can be continuous and jerk is reduced, and a smoother
mechanical operation can be achieved. If the load inertia increases, the
operation of the motor will be influenced by friction and inertia when it starts
or stops rotating. Setting a larger acceleration/deceleration constant of S-
curve (TSL) and acceleration/deceleration time (numbers 0...15) in
ID312...1D327 (P5.020...P5.035) can increase the smoothness of operation.
When the position command source is pulse, its speed and angular
acceleration are continuous, thus, S-curve filter is not a must.

Low Pass Filter (Position Mode)

Low pass filter for commands is typically used to filter out unwanted high-
frequency response or noise so that the speed becomes smoother.

Target
Position

| Position Filter

Table 93 - Relevant Parameters

Parameter Name
ID124 (P1.008) | PositionCmdLowPassFilterTime

IMPORTANT  The filter functions are disabled when the parameter values are set
to 0.
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Speed Mode

These filters are used in Speed mode.
S-curve Filter (Speed Mode)

During acceleration or deceleration, the S-curve filter applies the three-stage
acceleration curve and tailors a smoother motion trajectory. It is used to avoid
jerk (the differentiation of acceleration), resonance as well as noise caused by
abrupt speed variation. You can use the parameter ID141 (P1.034), Acceleration
Time Constant of S-Curve Velocity Profile (TACC), to adjust the slope changed
by acceleration; the parameter ID142 (P1.035), Deceleration Time Constant of
S-curve Velocity Profile (TDEC), to adjust the slope changed by deceleration,
and the parameter ID143 (P1.036), Smoothing Time of S-curve (TSL), to
improve the status of motor activation and stop. The drive can calculate the
total time for executing the command.

T (ms) signifies the operation time and S (rpm) signifies the absolute speed
command, which is the absolute value of initial speed minus end speed.

Speed
Rated Speed Acceleration Deceleration
|
|
' I
! |
I
|
0 : ! ~ Time
T T T T
Lo L | o : i T (ms)
e 1} | - 1 B
| | | | | |
! \L ‘ e | | [ } | : :
m : [ I o
| | | .
i I (e L1 L L1 Time
| | | ] (ms)
\ I
I

0 < >
Ml I
} I AT T I\Nil/
|

(P1036)/2' PLO36)/2 P ——8
( ) m D142 (P1.035) Tm_z,?,l

(P1.036)/2" (P1.036)/2

IMPORTANT  These three parameters can be set individually and even when the
parameter D143 (P1.036), Smoothing Time of S-curve, is set to 0
(disabled), the S-curve still has acceleration/deceleration of a
trapezoidal profile.

Error Compensation Function (V;I;z%l;l:g (V:’I;%gélgl:f (V:,I;%gglfls
Smoothing function of S-curve Disable Disable Enable
Following error compensation function Disable Enable Detuz;)rglgggb)}(l)(lg 24

(1) For 1D241(P2.068) following error compensation, 0: Disable or 1: Enable.
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Analog Speed Command Filter

Analog speed command filter provided by the drive helps to smooth motion to
the motor when the analog input signal (speed) changes rapidly.

W Speed Motor Torque

3000 1 T
o L ¢/ B

0/1-/\= : ;ﬂi ; q fimefsec)
NVAR VAR

-3000 j \J

The above diagram is the curve of speed command and motor torque when
analog speed command filter is applied. In the diagram above, the slopes of
speed command in acceleration and deceleration are different. You can adjust
the time setting by using parameters SCurveAccelTime ID141 (P1.034),
SCurveDecelTime ID142 (P1.035), and SCurveSmoothTime ID143 (P1.036) as
required for your cycle profile.

Low Pass Filter (Speed Mode)

Parameter ID122 (P1.006) filters out unwanted high-frequency resonances or
noise so that the speed becomes smoother.

Table 94 - Relevant Parameters

Parameter Name
ID122 (P1.006) | VelocityCmdLowPassFilterTime
ID164 (P1.059) | VelocityCmdMovingFilterTime

TargetSpeed || === —— e =

!
|
|
|
!
|
|
!
|

»!
|
|

I Speed Filter

VelocityCmdLowPassFilterTime ID122 (P1.006) is a low-pass filter, while
VelocityCmdMovingFilterTime ID164 (P1.059) is 2 moving filter. The Moving
filter applies smoothing at the beginning and end of the Acceleration cycle, the
Low Pass applies smoothing at the end of the cycle.

If the Operation Mode contains a position loop, use the

VelocityCmdLowPassFilterTIme ID122 (P1.006). If the Operation mode is
Speed Control (or Sz), then use VelocityCmdMovingFilterTime ID164 (P1.059).
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Resonance Suppression (Notch Filter, Speed Mode)

When resonance occurs, it can be naturally occurring resonance present on the
mechanism or can be as a result of increasing the control loop gains beyond
the limits of the mechanism. Mitigating these two factors can improve the
situation. In addition, parameter Low-pass Filter ID210 (P2.023) and 5 notch
filters (see Table 95 on page 259) are provided to suppress the resonance if the
control parameters remain unchanged.

Table 95 - Relevant Parameters

Parameter Name

ID208 (P2.023) |NotchFilterlFrequency
1D209 (P2.024) |NotchFilterlDepth
ID226 (P2.043) |NotchFilter2Frequency
1D227 (P2.044)  NotchFilter2Depth
1D228 (P2.045) |NotchFilter3Frequency
1D229 (P2.046) |NotchFilter3Depth
ID254 (P2.095) | NotchFilterlQValue

The drive provides two types of resonance suppression, one is a notch filter
and the other is a low pass filter. See the following diagrams for the results of
suppression by each type.

The system open-loop gain with resonance: NOTE: BW = Bandwidth

m  Notch filter Gain
Resonance point

,suppressed by the
Notch filter

Gain | Point of resonance Gain Gain
v

Notch filter

%

BW
Resonance requency ID208 (P2.023) Frequency Resonance Frequency
Frequency Frequency
m  Low pass filter Resonance point

suppressed by the

Point of resonance |, low pass filter

+

Gain Gain  Attenuation rate (-3 dB) Gain

/‘/

4

7 Low pass

filter ™

Resonance requency Frequency Resonance

Frequency Frequency
(1) Cutoff frequency of low pass filter =1000 / 10210 (P2.025) Hz

Frequency

As shown in the previous two examples, if the value of parameter
ResonanceSuppressionLowPassFilterTime ID210 (P2.025) is increased from o,
the bandwidth (BW) becomes smaller. Although it solves the problem of
resonance, it also reduces the response bandwidth and phase margin, so either
the control loop gains have to be lowered, or the system can become unstable.

If the resonance frequency is known, you can mitigate the suppression by
using the Notch filter, which is better than the low pass filter in this case. If the
resonance frequency drifts along with time or other causes and the drifting
amount is too great, using a notch filter is not recommended.
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The following figure shows the system open-loop gain with resonance
suppression.

+ Gain
Y

» Frequency

When the value of parameter ResonanceSuppressionLowPassFilterTime ID210
(P2.025) is increased from o, the system bandwidth becomes smaller. Although
it solves the problem of resonance frequency, the system bandwidth and phase
margin are reduced.

( Gain

0dB \}\ » Frequency
If the resonance frequency is given, the notch filter can mitigate the resonance
directly. Frequency of the notch filter is 50...5000 Hz and the suppression

attenuation is 0...40 dB. If the resonance frequency does not fall within these
values, using the low pass filter to reduce the resonance is suggested.

Auto-resonance Suppression Mode

Table 96 - Relevant Parameter

Parameter Name
ID230 (P2.047) |ResonanceSuppressionConfig

Settings:
ourmnm
g

UuzyH=X
« X:Auto-resonance Suppression Function

o = Disable - After this function is disabled, the existing suppression
values remain with their last value.

1=Enable - When this setting is true, the drive determines the following:

- Ifthe servo is stable and resonance is suppressed and no other
resonance is present; then the servo saves the resonance suppression
data and changes Auto Suppression function =o. If there is still a
resonance or the drive is unstable, set this value back to 1 and the drive
executes this process again.
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« ZY:Fixed Resonance Suppression Parameter

In auto resonance suppression, you can set the notch filters that require
manual resonance suppression.

Bit Function Description

« 0: Auto resonance suppression
« 1: Manually set the first set of resonance suppression
. « 0: Auto resonance suppression
1 |Notch 2 auto/manual seting « 1: Manually set the second set of resonance suppression
« 0: Auto resonance suppression
« 1: Manually set the third set of resonance suppression
. « 0: Auto resonance suppression
3 Notch 4 auto/manual setting « 1: Manually set the fourth set of resonance suppression

« 0: Auto resonance suppression
« 1: Manually set the fifth set of resonance suppression

0 |Notch1auto/manual setting

2 |Notch 3 auto/manual setting

4 |Notch 5 auto/manual setting

« U=Reserved

Figure 98 - Auto-resonance Suppression Mode

| 1@ Parameter Setting Wizard - m] X
Parameter Name Unit Minimum ~ Maximum Default 16/32 bit
ResonanceSuppressionConfig 0x0000 ~ Ox01F2 2x0ee0l 16bit

Resonance Suppression Configuration

P2.023~P2.024

P2.©23:Resonance Suppression (1) 1@ 50~5000 P2.847 : Auto Resonance Suppression
[JManual P2.024:Notch filter Attenuation Rate (1) 1 0~40 o [@]:Disable Auto Resonance
A = Suppression Mode
P2.095 Notch Filter Q Value (1) 5 1~1e
P2.e43~P2.044 1]:Auto R
P2.@43:Resonance Suppression (2) |1@e@ 50~5000 @l 1:Au O Resonance
Suppression
[ mManual P2.844:Notch filter Attenuation Rate (2) (@ o~40
) Auto resonance, the value returns
P2.@96 Notch Filter Q Value (2) |5 1~10 to @ automatically and saves the
P2.045~P2.046 point of resonance suppression when
P2.@45:Resonance Suppression (3) 1@ee 50~5000 it is stable. If it is unstable,
re-power on or set back to 1 for
[J#anual P2.@46:Notch filter Attenuation Rate (3) @ 0~40 re-estimation again.
P2.097 Notch Filter Q Value (3) 5 1~10

P2.098~P2.099

P2.098:Resonance Suppression (4) 1@@@ 58~5000

1
[J#anual P2.@99:Notch filter Attenuation Rate (4) © e~4e
P2.10@ Notch Filter Q Value (4) 5 1~10
P2.101~P2.102
P2.1@1:Resonance Suppression (5) 10@@ 5e~5000
[JManual P2.1@2:Notch filter Attenuation Rate (5) @ 0~40
I P2.10@3 Notch Filter Q Value (5) 5 1~1e

For example:

If the user sets the parameter ResonanceSuppression Config ID230 (P2.047) to
0x0021, which is Notch Filter 2 enabled; shown in Figure 98 with the auto
resonance suppression enabled, the servo searches for the resonance and
suppresses it. When Y is set to oo10 (decimal 2), you can manually set the
second set of resonance suppression. Thus, if the servo finds two resonant
frequencies, then the servo writes data of the first point to the first set of
resonance suppression parameters. Then, data of the second point is written
to the third set of resonance suppression parameters. Therefore, the first and
second resonant frequencies are attenuated.
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Auto-resonance Detection Level

Table 97 - Relevant Parameter

Parameter Name
ID231(P2.048) | ResonanceDiagnosticLevel

The smaller this parameter value is, the more sensitive the drive is to
resonance. When the value of parameter D231 (P2.048) is bigger, then the
resonance sensitivity is lower.

Torque Mode Low Pass Filter

Low pass filter for commands is typically used to filter out unwanted
highfrequency response or noise so that the torque command becomes
smoother.

Table 98 - Relevant Parameter

Parameter Name
ID123(P1.007) | TorqueCmdLowPassFilterTime

Target
Torque

| orqueCmdLowPassFilterTime
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Speed and Torque Limit
Functions

The Kinetix 5100 drive can apply speed and torque limits depending on the
Operation Mode of the drive.

Speed Limits

The Speed Limits are used to limit the maximum motor speed for the
application (Max. Speed Limit) and to provide a limited speed in Torque mode

Operation Mode: Position Mode (PR/PT) and Speed Mode (S/Sz)

Max. Speed Limit ID160 (P1.055)

© g wrave seviiasneg
B communication Setting
J Drive IP Address Setting
v #ff Settings
Motor Selection
General Setting
A\ Command Source
nR Pulse Output
E-gear Ratio
Filter
7 Notch Filter
-] Limit
4\, Analog I/0
#4 Full Closed Loop
v 5] Tuning
m Manual Tuning

-] Limit []

Position and Speed Limit Torque Limit

Software Limit Max. Speed Limitation
P5.008 Forward Software Limit

PUU

P1.855 Max. Speed Limit

3eee RPM

2147483647

P5.009 Reverse Software Limit
PUU

-2147483648

Operation Mode: Torque (T/Tz)

The Speed can be limited while in Torque mode. The
VelocityTorqueLimitAction ID118 (P1.002) is used to enable the limit and
the preset registers contain the speed limited values.

-~ 1@ Paremeter Setting Wizard - o X
| Limit0 =] e =) =
— e peed Limit Parameter Name Unit Minimum ~ Maximum Default 16/32 bit
PositionjandESpeedplimit] Sp VelocityTorqueLimitAction 0x0000 ~ Ox0011 ox0000 16bit
S Set when Servo is off
(SPD1,SPD0) Max. Motor Speed Velocity and Torque Limit Action
Value |exeeee
G0 (0,0) 6000
'—'D——Q\ DI:SPDLM ietb (@
\ ' Speed Linit
\, _I_ 9 Command
(0,1) \,
P1.009 N
N\ $PDO
Limit Register 1 MIN SPD1
(1.0) | X : Disable or Enable speed limit function
AT A @@ : Disable speed limit function
Limit Register 2 @ P1.002:X O1 : Enable speed limit function (It is available in torque mode)
Limit Register 3 ™o Torquo Limi
_______ P1-12(1)™C Command
130 ¢ .
Speed Limit Speed Command Selection via DI P1-14(3 _"{
Touo £
P1.002.X P1.009 Limit Register 1 DI: SPDLM Tomt:
@Disable 400.0 | RPM None N Y : Disable or Enable torque limit function
(QOEenable P1.010 Limit Register 2 sPD@ (©CRA0.=abiehtorquelt [l Chelinction
200.0 RPM DI4: [ex14]Register Speed commanily @m0 ONC 1 : Enable torque limit function (It is available in position and speed mode)
P1.011 Limit Register 3 SPD1
300.0 RPM None v
E

You can change the speed limit:

« One time - The Speed Limit remains active indefinitely. First, choose
Enable with ID118 (P1.002.X). This speed change does not require a
digital input (SPDLM=None) and only requires enabling X.1in
VelocityTorqueLimitAction ID118 (P1.002). The preset speed is chosen
with Digital Inputs SPDo/1.

More than once - The Speed Limit is changed by using a Digital Input.
(DIL.Speed Limit/SPDLM) - First, choose Disable with ID118 (P1.002.X).
This limiting is flexible so that the speed limit can be changed while
the torque limit is active. The preset speeds are selected using the
binary weighted value of Digital Inputs SPDo/1. The speed limit is
applied when DI.Speed Limit/SPDLM is ON.

The overall speed limit is still active. That means Max. Speed Limit ID160
(P1.055) is still observed.
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Apply a Speed Limit

Table 99 - Relevant Parameters

Parameter

D118 (P1.002)

VelocityTorqueLimitAction

D125 (P1.009)

PresetVelocityCmd_Limit_1

D126 (P1.010)

PresetVelocityCmd_Limit_2

D127 (P1.011)

PresetVelocityCmd_Limit_3

1D160 (P1.055)

MaximumSpeed

The maximum speed in each mode is determined by the internal parameter
ID160 (P1.055). This bi-directional speed limit is applied at the end of the
profile generation, so it limits speed regardless of mode or command source.

© g wrave seviiasneg
B communication Setting
J Drive IP Address Setting
v 34 Settings
Motor Selection
General Setting
A\ Command Source
nR Pulse Output
E-gear Ratio
Filter
7 Notch Filter
-] Limit
4\, Analog I/0
% Full Closed Loop
v 5] Tuning
m Manual Tuning

-] Limit []

Position and Speed Limit Torque Limit

Software Limit Max. Speed Limitation

P5.008

P5.009

Forward Software Limit P1.855 Max. Speed Limit

PUU 3000 RPM

Reverse Software Limit

-2147483648 | PWU

Speed limit is applicable only in torque mode (T) for controlling the motor
maximum speed. If using external analog voltage in torque mode, DI signals
are available and can be set to SPDo...SPD1 for motor speed limit selection
(internal parameters). You can calibrate the analog input max value to motor
rpm max speed. When parameter ID118 (P1.002) is set to 1, the speed limit
function is enabled. See the following timing diagram.

VVeocityTorqueLimitAction Disabled
ID118 (P1.002)

VelocityTorqueLimitAction Enabled
ID118 (P1.002)

SPDO and 1 invalid ><

SPDO0 and 1 valid

Command source selection of speed limit

To set the speed limit, see the following diagram.

Vref

(0)

(analog -
command) :

N
%

PresetVelocityCmd_Limit_1
D125 (P1.009)

——o0

PresetVelocityCmd_Limit_2
D126 (P1.010)

PresetVelocityCmd_Limit_3

ID127 (P1.011)

o

Speed Limit
Command

Select by /0 Connector DI.SPDO, DI.SPD1 signal
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Torque Limits

The Torque Limits are used to limit the maximum motor torque for the
application.

Operation Mode: Position Mode (PR/PT) and Speed Mode (S/Sz)

In these modes, you can use the speed and torque limiting to control the
motor.

@ Parameter Setting Wizard - o X
| Limit [ fo o= : T : i
[ Parameter Name Unit Minimum ~ Maximum Default 16/32 bit
Position and Speed Limit Speed Limit VelocityTorqueLimitAction ©0x0000 ~ ox0011 x0000 Tebit
S Set when Servo is off
(SPD1,SPDO) Max. Motor Speed | Velocity and Torque Limit Action
[ e Value |@xeeee
%2 ©.0) 6000
'—|>——Q\ DI:SPDLM Veet+—
N
(0,1) \,
P1.009 ——e -
e n N\ D
Limit Register 1 MIN 601
(1,0) X : Disable or Enable speed limit function
@@ : Disable speed limit function
Limit Register 2 P1.002:X O1 : Enable speed limit function (It is available in torque mode)
(1.1)
Limit Register 3 © Torque
_______ P1-12(1)—0 Command
PIAY—C
Speed Limit Speed Command Selection via DI ki P1-14(3)
P1.002.X P1.009 Limit Register 1 DI: SPDLM 1ot
@Disable 400.0 RPM None v Y : Disable or Enable torque limit function
OEnable P1.010 Limit Register 2 spoe @Ol ioiestiehtorouell iAoy
200.0 RPM DI4: [6x14]Register Speed commanii¥ @no ONC (1 : Enable torque limit function (It is available in position and speed mode)
P1.011 Limit Register 3 SPD1
300.0 RPM None @

=] | -

You can change the speed limit (used with torque limiting). The torque
configurations are in the following images:

+ One time - In this case, the Speed Limit is used with Torque Limiting.
First, choose Enable with ID118 (P1.002.Y). This torque limit does not
require a digital input (TRQLM=None) and only requires enabling Y.1
in VelocityTorqueLimitAction ID118 (P1.002). The preset torque is
chosen with Digital Inputs TCMo/1.

« More than once - By using a Digital Input. (DI.Torque Limit/TRQLM) -
First, choose Disable with ID118 (P1.002.Y). This torque limiting is
flexible so that the torque limit can be changed. The preset torques are
selected using the binary weighted value of Digital Inputs TCMo/1. The
torque limit is applied when DI.Torque Limit/TRQLM is ON.
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« Operation Mode: Torque Mode (T/Tz)

The torque limit can be changed using the preset torque registers and the
TCMo/1 Digital Inputs. Once the motor is enabled, the torque limit is
active. You can use the speed limit (described above) to control the speed
limit while in torque mode. When the digital inputs for TCMo/1 are
changed, the torque limits are changed dynamically.

[[toxe31 T+ Toraue control mode

v || © ON LINE Reset Module <4 ]

Function List g

v ] start 4
v !r Drive 1:(online)
Communication Setting
& Drive IP Address Setting
v 3 Settings
Hotor Selection
General Setting
#\} Command Source
nn Pulse Output

E-gear Ratio
Filter
A Noteh Filter
- Limit
£\ Analog 1/0
v 3] Tuning

Manual Tuning
Auto Tuning
% Inertia Estimation
k System Analysis
@ Velocity Loop
£ Current Loop

Scope
P, Parameter Editor
+ Digital 10 / Jog Control
/A Fault Information
K& Monitoring Status
~ -#P Motion Control
PR Mode Editor
E-CAM Editor

Capture(CAP)/Compare(CHMP)

A\ Command Source []
Torque Hode

[E=8 EoB =

(TCM1,TCMO)

P1.012 —e \

i1l

Torque Register Torque Command Selection via DI
P1.012 Torque Register 1 TCMO
[20 DI7: [6x16]Register Torqu v| @NO ONC

®

P1.813 Torque Register 2 ToM

100 None v

®

P1.614 Torque Register 3

i: Drive 2: |100 %
Drive 3: :
.ons ENaole vUlu >Tatus 1|
P
£\ Analog /0[]

Command Input OQutput Monitor

Position mode (terminal block

Torque [%)]
AN\

P1.041 = ——

Tpercent fr

-10 I

input) ‘ Speed Input ‘ Torque Input ‘

Maximum Output Torque

= P1.841 Max. Torque Command
100 %

N

Vref

I
I
I
|
l

This table shows the binary

o2 Voltage Vref

5
Ii
®

Tpercent

weighting representation:

Speed Command TCMO TCM1
Analog Input Torque 0 0
Torque Register 1 0 1
Torque Register 2 1 0
Torque Register 3 1 1
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Apply the Torque Limit

Table 100 - Relevant Parameters

Parameter Name
(D118 (P1.002)  |VelocityTorqueLimitAction
D128 (P1.012)  |PresetTorqueCmd_Limit_1
D128 (P1.013) | PresetTorqueCmd_Limit_2
ID130(P1.014) | PresetTorqueCmd_Limit_3

The issuing method of torque limit command and torque command are
identical. The command source can be external analog voltage, which used
with Max Torque Command ID148 (P1.041) or internal parameters
ID128...ID130 (P1.012...P1.014).

Torque limit can be used in position mode (PT, PR) or speed mode (S). Itis
used for limiting the motor torque output. When the command in position
mode is issued by external pulse or the command in speed mode is issued by
external analog voltage, DI signals are available and can be set to TCMo...TCM1
to determine the torque limit command (internal parameters). If there are not
enough DI signals available, you can limit the torque by using the analog
voltage command with Max Torque Command D148 (P1.041). When the
parameter ID118 (P1.002) is set to 1, the different torque limiting presets are
used. When ID118 (P1.002) is set to 0, then Max Torque Command ID148
(P1.041) value is used to limit torque. See the following timing diagram.

VelocityTorqueLimitAction Enabled
ID118 (P1.002)

Velocity TorqueLimitAction Disabled
ID118 (P1.002)

TCMO and 1 invalid >< TCMO and 1 valid

Command source selection of torque/speed limit

To set the torque limit, see the following diagram.

Vref (0)
(analog |'>
command) \o
PresetTorqueCmd_Limit_1
ID128 (P1.012) © o
Torque Limit
Command

PresetTorqueCmd_Limit_2
D129 (P1.013)

PresetTorqueCmd_Limit_3
D130 (P1.014)

Select by 1/0 Connector DI.TCMO, DI.TCM1 signal
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Enable/Disable Limits by using VelocityTorqueLimitAction

Table 101 - Relevant Parameters

Parameter Name
(D118 (P1.002)  |VelocityTorqueLimitAction

The VelocityTorqueLimitAction configuration is set by KNX5100C software.

=] Limit [Kinetix 5100] [ole ==
Position and Speed Limit Speed Limit Torque Limit
(TCM1,TCMO) Max. Motor
=== 2] Current
0.0 (0,0) 5.5 Amps (RMS)
g > Q\ DLETRQLM
\
\,
(0,1) N T
[erorz J———e X\
Limit Register 1 A MIN
1,0
et e —
Limit Register 2 P1.002:Y
e
Limit Register 3
Torque Limit Torque Command Selection via DI
P1.002.Y P1.012 Limit Register 1 DI: TRQLM
(OEnable P1.013 Limit Register 2 TCHo
% DI3: [@x16)Register Torque commai v @N0 ONC
P1.014 Limit Register 3 TCH1

Choose Enable in P1.002.Y to enable or disable the Torque Limit. Once the
torque limit is enabled, the torque limit function can be changed:

« One time - This torque change does not require a digital input and just
requires enabling Y.1in VelocityTorqueLimitAction (ID118, P1.002).

«  More than once - By using a Digital Input. (DI.Torque Limit) This is
flexible so that the torque limit can be modified by changing the torque
presets and toggling the digital input.

=»] Limit [Kinetix 5100] =2 E=E <)

Position and Speed Limit Speed Limit Torque Limit

(SPD1,SPD0) Max. Motor Speed
e.e (0,0) 6000
.—i >—_Q\ DI:SPDLM
(0,1) \\\
P1.009 ——e O\
P 3 N\,
Limit Register 1 MIN
[ 1,0
: R —+
Limit Register 2 P1.002:X
Limit Register 3

Speed Limit

Speed Command Selection via DI

P1.002.X P1.009 Limit Register 1 DI: SPDLM
@Disable RPM None %
(Enable P1.010 Limit Register 2 SPD@
RPH None v
P1.011 Limit Register 3 SPD1
RPM None v

268

Choose Enable in P1.002.X to enable or disable the Speed Limit. Once the
speed limit is enabled, the speed limit function can be changed:

« One time - This speed change does not require a digital input and just
requires enabling X.1in VelocityTorqueLimitAction (ID118, P1.002).

«  More than once - This is flexible so that the speed limit can be modified
by changing the speed presets and toggling the digital input.
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Dual and Multi-modes Eight dual/multiple modes are provided for operation in addition to the single
modes. The Dual and Multi-mode functions are chosen by using the Operation
Mode setting in KNX5100C setting (Control Mode, ID117, P1.001), and then
using Digital Inputs that contain all the mode combinations.

Mode Short Name |Setting Code |Description
PT-S 06 PT and S can be switched by using the DI signal, S_P.
PT-T 07 PT and T can be switched by using the DI signal, T_P.
Dual PR-S 08 PR and S can be switched by using the DI signal, S_P.
PR-T 09 PRand T can be switched by using the DI signal, T_P.
ST 0A S and T can be switched by using the DI signal, S_T.
PT-PR 0D PT and PR can be switched by using the DI signal, PT_PR.
PT-PR-S OF E% FF’)I; and S can be switched by using the Dl signal, S_P and
i (1) —
Multi-mode PT-PR-T oF E% I;I; and T can be switched by using the DI signal, T_P and

(1) Multiple (multi-) modes are a combination of a dual mode and a single mode.

IMPORTANT  When dual/multi modes are used, the mode changing is immediate,
which can result in unintended motion.

Speed/Position Dual Mode

The timing chart shows the behavior of the dual mode operation when
switching from Speed mode into Position mode.

« CTRG (Digital Input = CmdTriggered)

« S-P (Digital Input = Position/Speed modes selection,
o = Position, 1 = Speed as shown)

4 Velocity Loop [/ Edit DIO Configurations Enable DIO Status ||
i Current Loop

Scope ¥ Digital Input (DI)
P, Parameter Editor DI1:[0x00]Disabled
£ Digital 10 / Jog Control DI2:[0x00]Disabled
A\ Fault Information = -
Monitoring Status [0x18]Position / Speed modes selection v] @noOnNc | oK
DI4:[@x8@]Disabled
— B B ——

« POSo0...POS6 indicates a valid binary-weighted PR is selected
« SPDo/1indicate that the preset speed registers are valid
CTRG

I |
e —

|
POS0._6vaid > POS0._6 invalid

sPDoand 1vaid X SPDO and 1 invalid | sPpoand1 valid

Speed mode [ Position mode Speed mode

Here is the typical configuration for this operation:

1. Choose the PR/S Operation Mode.
2. Setyour Digital I/O (in this example, we are using PR1 and SPDo).

Set Position/Speed Mode Selection - this switches between the two
modes dynamically.

4. Command Triggered DI (CTRG) is selected.

In Speed Mode, when the transition to Position mode occurs, we require the
CTRG (CmdTriggered) input to transition Off to On to begin the selected PR.
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In Position Mode, when the transition to Speed mode occurs and the selected
speed preset is valid, the motor begins executing the selected preset speed.

IMPORTANT  To avoid large speed changes when switching modes, be sure to
set the S-curve Smoothing constant to the time your application
requires to transition to the worst case preset speed. When
modes are changed dynamically, the change to the control loops
are immediate. Care must be used so speed/torque limits do not
exceed application requirements.

S-Curve
P1.834 Acceleration Constant (TACC)
Speed
P1.035 Deceleration Constant (TDEC)
200 ms

P1.036 Smoothing Constant (TSL) ms

e Jus —]
&‘SL-‘? TACC TSL2 TSLi2 TOEC TSL2

For more information, see Position Control on page 236 and Speed Mode on
page 246.

Speed/Torque Dual Mode

The timing chart below shows the behavior of the dual mode operation when
switching from Speed mode into Torque Mode.

« S-T (Digital Input = Torque/Speed modes selection, o=Torque, 1=Speed
as shown

v Digital Input (DI):[@x08] PR/S:Position mode (register input)/ Speed control mode

DI1:[@x@1]Servo On

DI2:[@x11]Register Position command selection 1 - 99 Bite

DI3:[@x14]Register Speed command selection (1 - 4) Bite
[ex19]Torque / Speed modes selection

DIS:[@xe8]Command triggered

DI6: [@x@e]Disabled

@no One

<

«  TCMo/TCM1 indicate that the preset torque register values are valid
« SPDo/1indicate that the preset speed registers are valid

IMPORTANT  To avoid large speed changes when switching modes, be sure to set the
S-curve Smoothing constant to the time your application requires to
transition to the worst case preset speed. When modes are changed
dynamically, the change to the control loops are immediate. Care must
be used so speed/torque limits do not exceed application
requirements.

— o ——

|
Invalid SPDO and 1 vaiid X Invalig
TCMO and 1 valid X Invalid > [Tcmo and 1 valid
Torque mode ‘ Speed mode Torque mode
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Torque/Position Dual Mode

The timing chart below shows the behavior of the dual mode operation when
switching from Torque mode into Position Mode.
« CTRG (Digital Input = CmdTriggered)

« T-P (Digital Input = Torque/Position modes selection,
o=Torque, 1= Position)

« POSo0...POS6 indicates a valid binary-weighted PR is selected

« TCMo/1indicate that the preset torque registers are valid
CTRG

I I
—| —

POSO0...6 invalid POS0...6 valid > POS0...6 invalid
TCMOand 1valid > TCMo0and 1 invalid > |TCMoand 1 valid
Torque mode | Position mode Torque mode

IMPORTANT  When modes are changed dynamically, the change to the control
loops are immediate. Care must be used so speed/torgue limits
do not exceed application requirements.

For more information, see Position Control on page 236 and Torque Mode on

page 252.

IMPORTANT  The induction and linear motors are not supported in 10 Mode.

When the Kinetix 5100 Operating Mode is configured as IO Mode, the
operation and status of the drive comes from a Logix controller capable of a
Class 1 Ethernet/IP connection. An example of this operation is a
CompactLogix controller (for example, a 1769-L18). This controller uses

Studio 5000 Logix Designer® application for programming with a Kinetix 5100
drive pre-defined Add-On Profile to exchange data between the drive and
controller.

When the Kinetix 5100 is using I0 Mode, Class 3 explicit messaging cannot be
used for that particular drive.

IMPORTANT  Although the Kinetix 5100 drive uses Motion Add-On Instructions to
program and an Add-On Profile (AOP) that looks similar to the Integrated
Motion on Ethernet/IP (CIP) drives, the Kinetix 5100 drive does not
function the same way. The Kinetix 5100 drive is a standard 1/0 device
on an Ethernet/IP network. It does not operate in the Motion Group and
does not use the motion group for synchronization. The Kinetix 5100
drive operates as a Class 11/0 device on an Ethernet/IP network. This is
not a CIP Motion drive.
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The Input and Output assembly are shown for your convenience. While you
can directly manipulate these assemblies, they rely on your logic to operate
correctly, including timing, pre-existing drive conditions, and so on. It is
typical to use the pre-defined Motion Operation Add-On Instructions to
perform motion operations. These instructions contain interlocks and
condition checking to facilitate the programming effort. See Appendix C for
instruction details.

Table 102 - Kinetix 5100 Output Assembly Data (Instance 104)

Byte Bit7 | Bit6 | Bit5 | Bits | Bit3 | Bit2 | Bitl Bit 0

0 Operating Mode

Start
Motion

Stop
Motion

_

Fault Reset Servo Off | ServoOn

Homing Method

Speed Reference (DINT)

Ol N | o NN

Accel Reference (DINT)

| =
= o

JEE
NN

Decel Reference (DINT)

—_| =
ol| B

—_| =
~| o

Position Reference (DINT)

JEE
| oo

=3

Home Return Speed (DINT)

NN
N | N

NS
=~

Non-cyclic Move Type

N
ol

Cyclic Move Type

NS
o

Travel Mode

Captured | Position Position
27 Position | Command | Command
Select Overlap QOverride

28
29
30
3l

Torque Reference (DINT)

32
33
34
35

Torque Ramp Time (DINT)

36 Starting Index

37

38

39
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Table 103 - Kinetix 5100 Output Assembly Data (Instance 106)

Instance | Byte | Bit7 | Bit6 | Bit5 | Bite | Bit3 | Bit2 | Bitl | Bitd
0 OperatingMode (SINT)

Start Fault Stop
Motion Reset Motion

—_

ServoOff | ServoOn

2

3 HomingMethod (SINT)

4

5

: SpeedReference (DINT)

7

8

9

m AccelReference (DINT)

1

12

13

” DecelReference (DINT)

15

16

17 -

m PositionReference (DINT)

19

20

2

7 HomeReturnSpeed (DINT)
106 3

24 NonCyclicMoveType (SINT)

25 CyclicMoveType (SINT)

26 TravelMode (SINT)

Captured | Position | Position
21 Position | Command | Command
Select | Overlap | Override

28

29

30 TorqueReference (DINT)

3l

32

33 )

% TorqueRampTime (DINT)

35

36 StartingIndex (SINT)

37

38

39

40 CamMasterReference (SINT) (Future)

4] CamExecutionSchedule (SINT) (Future)

4 CamExecutionMode (SINT) (Future)
CamStop

43 Mode
(Future)
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Table 103 - Kinetix 5100 Output Assembly Data (Instance 106) (Continued)
Instance | Byte | Bit7 | Bit6 | BitS5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0

CamSlaveScaling (DINT)(Future)

CamLockPosition (DINT) (Future)

CamMasterLockPosition (DINT) (Future)

CamMasterlLeadingCounts (DINT) (Future)

106

CamMasterUnlockCounts (DINT) (Future)

CamMasterCyclicLeadingCounts (DINT) (Future)

GearRatioSlaveCounts (DINT)

GearRatioMasterCounts (DINT)
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Table 104 - Kinetix 5100 Drive Output Assembly Data Description
Data - K
Name Type Description Semantics of Values
« -128...-1: Reserved
« 0: Mode not specified
« 1: Position mode
. - . « 2: Speed mode
Operating SINT 'Thtls enlume&atedt\t/.alueTllqdlgqtes the drlvei |+ 3 Home mode
mode (output) internal mode setting. The drive can operatein | - Torque mode
different sub-modes while in 10 Mode.
« b: Gear mode
« 6:Index mode
« 7: ECAM mode
« 8..127: Reserved
Servo on A 0-to-1 transition enables the motor. -
Servo off A 0-to-1transition disables the motor. -
Stop motion BOOL A 0-to-1 transition stops motion on the motor. |-
Fault reset A 0-to-1 transition clears an active drive fault. |-
. A 0-to-1 transition means the motion command
Start motion is issued from the external controller.
mﬁgg SINT  [Homing method. See Table 112 on page 301.
Speed « Units are 0.1RPM
rgfi:?ence The commanded speed for the motor. - -80000...+80000
« 1...20000 (home mode)
Acceleration The commanded acceleration rate for the .
reference motor. Units are 0.1 RPM/sec
Deceleration The commanded deceleration rate for the ;
reference DINT motor. Units are 0.1 RPM/sec
Position User units as defined by the scaling
reference The commanded position used for indexing. relationship from the E-Gear ratio in
KNX5100C software.
Home return The return speed when home mode is the 1...5000 units are 0.1RPM (rotary
speed operating mode. motors)
« -128...-1: Reserved
« 0: Absolute
Non-cyclic Enumerated value used to determine the « 1: Relative
move type noncyclic move type. « 2: Incremental
« 3: High-speed capture
« 4..127: Reserved
« -128...-1: Reserved
Cyclic move  |SINT Enumerated value used to determine the cyclic |’ E:é?ottary posT.ve
type move type. « 1: Rotary negative
« 2: Rotary shortest path
« 3..127: Reserved
« -128...+1: Reserved
. « 2: Non-cyclic move
Enumerated value used to determine the travel .
Travel mode constraints of the axis. o 3.9 Rgserved
« 10: Cyclic move
« 11..127: Reserved
Pusition « 0: Does not override previous
command When executing a motion command, the next movement
override movement can override the previous movement. [« 1: Can override previous
BOOL movement
Position « 0: Does not overlap the next
T srd o pecurar moverentcante | ovemen
overlap ’ « 1: Overlaps the next movement
; s Vendor specific.
Captured BOOL Selects between the high speed digital inputs 0:DI9 is gelected

position select

used to capture position feedback.

1: DO is selected
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Table 104 - Kinetix 5100 Drive Output Assembly Data Description (Continued)

Name 3;';2 Description Semantics of Values

Torque Represents the output torque level when the

refgrence Operation Mode is Torque Mode (3). This value is |-4000...4000 enumeration is 0.1x
DINT percent of motor rated torque.

Torque ramp Represents the time to reach the torque 1..65500

time reference. This units are ms.

-128...-1: Reserved
0:PRO

1...99: PR1...PR99
100...127: Vendor specific

s The first index (position register) that the drive
Starting index |SINT should execute.

Table 105 - Kinetix 5100 Input Assembly Data (Instance 154)

Byte | Bit7 | Bit6 | Bit5 | Bith | Bit3 Bit 2 Bit 1 Bit 0

Diagnostic | Connection
0 Active Faulted Run Mode

Diagnostic sequence count

N[ —

o~

=~

ol

Pad bytes for LINT alignment

(=)

8 Uncertain Fault

At Homed |Commandin Warning

Reference Stopped Status Progress Present

Ready Active

10 Reserved

1 Operating Mode

12 Active Index

Reserved

15 Motor Type

Actual Speed (DINT)

Fault Code (UINT)

Warning Code (UINT)

Actual Position (DINT)

Actual Torque (DINT)

Parameter Monitor 1Value (DINT)
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Table 105 - Kinetix 5100 Input Assembly Data (Instance 154) (Continued)

Byte | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
36
37 .
% Parameter Monitor 2 Value (DINT)
39
40
4 .
) Parameter Monitor 3 Value (DINT)
43
L
4h .
m Parameter Monitor 4 Value (DINT)
47
48
49 .
50 Parameter Monitor 5 Value (DINT)
51
Table 106 - Kinetix 5100 Drive Input Assembly Data Description
Data - K
Name Type Description Semantics of Values
Run mode Indicates whether the drive is in run mode | 0: Dr.lve.lslldle
« 1: Drive is in run mode
Connection . - « 0: Connection is not faulted
faulted BOOL Indicates whether the connection is faulted | 1: Connection is faulted
Diagnostic . . L « 0: Diagnostic is not active
active Indicates whether the diagnostic is active « 1: Diagnostic is active
Diagnostic
sequence SINT The sequence count for the diagnostic -
count
Fault Indicates whether the drive is in a faulted « 0:NoFault
state « 1: Faulted
. Indicates whether the data validity is + 0: Data is valid
Uncertain BOOL questionable « 1: Data validity is questionable
Warning Indicates whether the drive isinawarning |- 0: No warnings
present state « 1: Drive is in a warning state
Active Indicates whether the motor is enabled - 0 MOtOI’.IS ot enabled
« 1: Motor is enabled
Read Indicates whether the motor is ready tobe |+ 0: Motor is not ready
y enabled « 1: Motor is ready
Indicates the new command has been
received by the K5100 drive. It toggles
. . . . between 0 and 1after a new command
C?[;nr:;asgd n BOOL Icr:]dr;]crﬁgensdmf/p;tnhﬁ: ;hc%gtrr'gﬁerf ceived the has been received by the K5100 drive.
prog When this bit toggles it stays at the
toggled state until a new command is
received.
Indicates whether the drive completed the N :
Homed status home operation 1: Drive completed the home operation
Stopped Indicates whether the motor is stopped 1: Motor is stopped
Motor actual at reference (position, speed, | 1: Motor actual at reference (position,
At reference
torque) based on mode speed, torque) based on mode
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Table 106 - Kinetix 5100 Drive Input Assembly Data Description (Continued)

Data - K
Name Type Description Semantics of Values
Its value may be:
« -128...+1: Reserved
« 0: Mode not specified
« 1: Position mode
Operating . . . « 2: Speed mode
mode (input) Indicates the drive Operation Mode + 3+ Home mode
« 4: Torque mode
« b: Gear mode
« 6:Index mode
SINT « 7..127: Reserved
Currently executing index:
« -128...+1: Reserved
Active index Indicates the currently executing index (PR) |+ 0: PR 0: Homing
« 1..99:PR1...PR 99
« 100...127: Reserved
. . . « 0: No motor connected
Motor type Indicates which type of motor is connected to |, 1: Rotary motor connected
the drive .
« 2:Linear motor connected
Actual speed |DINT Motor actual velocity The value is RPM
Fault code Fault code
———— UINT - See View Status and Faults on page 450
Warning code Warning code
Actual Motor Actual Position PUU (counts or user units)
position
Actual torque Actual Motor Torque % motor rated torque
0 - no parameter is selected
Parameter 0x0001...0xFFFF - returned value
monitor 1 Parameter monitor selection 1 mapped from KNX5100C Function
value List>Parameter Editor>StatusMonitor
ID060
0 - no parameter is selected
Parameter 0x0001...0xFFFF - returned value
monitor 2 Parameter monitor selection 2 mapped from KNX5100C Function
value List>Parameter Editor>StatusMonitor
IDO61
DINT 0 - no parameter is selected
Parameter 0x0001...0xFFFF - returned value
monitor 3 Parameter monitor selection 3 mapped from KNX5100C Function
value List>Parameter Editor>StatusMonitor
1D062
0 - no parameter is selected
Parameter 0x0001...0xFFFF - returned value
monitor 4 Parameter monitor selection 4 mapped from KNX5100C Function
value List>Parameter Editor>StatusMonitor
ID063
0 - no parameter is selected
Parameter 0x0001...0xFFFF - returned value
monitor 5 Parameter monitor selection 5 mapped from KNX5100C Function
value List>Parameter Editor>StatusMonitor

1D064
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10 Mode - Position

When the IO Mode is used and the drive internal sub-mode is Position Mode
(1), the drive command is an index or constant speed operation. Typically, the

Motion Add-On Instruction are used to perform the index

(raC_xxx_Ks100_MAM) or Jog (raC_xxx_Ks100_MA]) operation. The control
structure of position mode is as follows.

0.PositionReference

0.SpeedReference
0.Acceleration
0.Deceleration
Position

Command
Generator

0.Selection
0.CyclicMoveType

0.MoveMethod

0.CaptureSource

0.0verlap

A

O.Interrupt

1. ID117 (P1.001)
2. 0. Operation
Mode Setting
e
Other

Position
Commands

GNUMO, GNUM1

GearRatioFollowerCounts N1 - ID151 (P1.044)
GearRatioFollowerCounts N2 - 1D236 (P2.060)
GearRatioFollowerCounts N3 - D237 (P2.061)

GearRatioFollowerCounts N4 - D238 (P2.062)
Numerators

Filters
1D124 (P1.008)

»{ ID134...1D138 (P1.024...P1.028)

GearRatioMasterCounts - ID152 (P1.045)

Denominator

NOTE: ‘O.xxx’ are the output parameters of the I/0 assembly.

1D143 (P1.036)
ID170 (P1.068)

See Appendix C, Use Add-On Instructions on page 489, for more information.

When the I0 Mode is used and the drive internal sub-mode is Home Mode (3),
the drive command is a homing operation. Typically, the Motion Add-On
Instruction are used to perform the home operation (raC_xxx_K5100_MAH).

The control structure of home mode is as follows.

0.HomingMethod
0.PositionReference 1. ID117 (P1.001)
2. 0. Operation
Position Mode Setting
0.SpeedReference Command o
Generator
0.HomeReturnSpeed T
- Position
0.Deceleration |—> G n

NOTE: ‘O.xxx’ are the output parameters of the I/0 assembly.

GNUMO, GNUM1

GearRatioFollowerCounts N1 - ID151
GearRatioFollowerCounts N2 - ID236
GearRatioFollowerCounts N3 - D237

GearRatioFollowerCounts N4 - D238
Numerators

P1.044
P2.060
P2.061
P2.062

Graphic to be recreated in
Adobe lllustrator and to
include ID #s.

Filters
1D124 (P1.008)

GearRatioMasterCounts - D152 (P1.045)

Denominator

> D134...1D138 (P1.024...P1.028)
ID143 (P1.036)
ID170 (P1.068)

See Appendix C, Use Add-On Instructions on page 489, for more information.

See Homing on page 298 for more information.

Rockwell Automation Publication 2198-UM004D-EN-P - December 2022

279



Chapter 10

Modes of Operation

280

10 Mode - Gear

When the I0 Mode is used and the drive internal sub-mode is Gear Mode (5),
the drive command is a fixed pulse-pulse operation (Gearing). This mode uses
a pulse-pulse following between this drive (slave) and a master that delivers
pulses via the PT terminals or AUX feedback input. Typically, there is
additional configuration in the KNX5100C software and then the Motion
Add-On Instruction is used to perform the gearing operation
(raC_xxx_Ks100_MAG).

The control structure of gear mode is as follows.

Position Command Processing Unit

GNUMD, GNUMI

P0S0...POSE 1.P1.001

'
1/0 Controller '
'

CRTG—————y=| Command Source Accel/Decel Time Delay Time Target Speed 2.1/0 mode par 1.P1001
' ID397..10524 [ 3p={ ID312..10327 || 1033210347 || 10352..10367 |—e Scurve Fiter | 270 mode par | GearRatioFollowerCounts N1 - 10151 (PLO44)
Starting Index_|—--| (P6.000..P7027) (P5.020...P5.035) (P5.040...P5.055) (P5.060...P5.075) /—> s oz GearRatioFollowerCounts N2 - 10236 (P2.060

1/0 Mode - Index . /—> GearRatioFollowerCounts N3 - D237 (P2.061)

'
i CyclicMove Type GearRatioFollowerCounts N4 - 1D238 (P2.062,
A (for example, YX Acceleration Deceleration Numerators
fon ! of 10339 [P.002]) Reference Reference
1/0 Mode - Position : GearRatioMasterCounts - D152 (P1.045)
Denominator

= 3 Homing Speed Home Acceleration Deceleration
Method Reference Return Reference Reference
1/0 Mode - Home Speed

1/0 Mode - Gear Inhibit?

n Analog
Analog Input |D1gge(lll7llngﬁﬁ) Command Filter Low-pass Filter
' 1D168 (P1.065) 1D124 (P1.008)

High 1 1.P1001 1. P1.001
Speed —o Pulse Type 2.1/0 mode par 2.P1.084
Pulse Signal ' Selecton f—————e@
Low ——e/ T 10716 (P1.000) /—> Counter °
Speed ! —e
v Innibit?
! Command Selection
' 1DT17 (P1.001)
PTO —e
' Moving Filter
AUX e D170 (P1.068)
'

Notch Filter
(1) For more information, see Pulse Command Input Inhibitor (INHP) on page 240. D135...1D136
(P1.025...P1.026)

Y

Notch Filter
1D137...1D138
(P1.027...P1.028)

Y
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10 Mode - Index

When the IO Mode is used and the drive internal sub-mode is Index Mode (6),
the drive uses a PR (Position Register) that you specify and is stored in the
drive to execute. Typically, the Motion Add-On Instruction is used to perform
the PR, or index selection (raC_xxx_Ks100_MAI). For more about PR Mode, see
Chapter 11, Motion Control in PR Mode.

The control structure of the index mode is as follows.

GNUMO, GNUM1

Command Source

0.StartingIndex ID397...1D596 >
(P6.000...P7.099)

1. ID117 (P1.001) | | GearRatioFollowerCounts N1-1D151 (P1.044) Filters
2..0.0peration | | GearRatioFollowerCounts N2 - 1D236 (P2.060) D124 P1.008)
Accel/Decel Time Delay Time Target Speed Mode Setting | | GearRatioFollowerCounts N3 - ID237 (P2.061) .
ID312...1327 |—»={ 10332...1D347 |—»={ 1D352...ID367 —@ /—> GearRatioFollowerCounts N4 - D238 (P2.062) | 1 (;1[’2)32?1...2)11[3)28)
(P5.020...P5.035) (P5.040...P5.055) (P5.060...P5.075) Numerators el

1D143 (P1.036)
‘ GearRatioMasterCounts - D152 (P1.045) D170 (P1.068)

Denominator

NOTE: ‘O.xxx"is the output parameter of the /0 assembly.

Other
Position
Commands

10 Mode - Speed

When the I0 Mode is used and the drive internal sub-mode is Speed Mode (2),
the drive executes a constant speed profile. Typically, the Motion

Add-On Instruction is used to perform the constant speed profile
(raC_xxx_Ks100_MA]).

The control structure of speed mode is as follows.
1. 10117 (P1.001)

0.SpeedReference |—> 2. 0. Operation
- Cof]i):weai q « | S-curve Filter Low-pass Filter Mode Setting
7 D143 r.036) [ 7| 1D122(P1.006) )
Generator
!
NOTE: 0.00¢ areth fthe /0 assemb Other
= O.xxx’ are the output parameters of the I/0 assembly. Speed Commands

10 Mode - Torque

When the I0 Mode is used and the drive internal sub-mode is Torque Mode (4),
the drive outputs a constant torque. Typically, the Motion Add-On Instruction
is used to perform the constant torque output (raC_xxx_K5100_MAT).

The control structure of torque mode is as follows.
1. D117 (P1.001)

2. 0. Operation
0.TorqueReference Torque L Fil Mode Setting
Gmmand =1 1 10 [ >
0.TorqueSlope Generator ' T
P Other
NOTE: “0.xxx’ are the output parameters of the /0 assembly. Torque Commands
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Analog Outputs and
Monitoring

282

There are two analog outputs available on the I/O Connector pins 15(AOUT2),
16(AOUT1), and 19(AGND). These outputs can be scaled based on the output

voltage and value used. You can use the MON1 and MON2 analog outputs at
the same time.

Table 107 - Relevant Parameters

Parameter Name

ID103 (P0.003)  |AOMonitorSelection

1DT9 (P1.003) EncoderOutputPolarity
D120 (P1.004) AnalogOutputiScale

1D121(P1.005) AnalogOutput2Scale

1D290 (P4.020)  |AnalogOuputlOffset

1D291 (P4.021) AnalogOuput20ffset

7y Analag 0] [E=RN

Command Input Output Monitor

P1.003:[Bit1]

P0.003:Y(MON1) 2 1 ﬁ }——‘

P2.112 bit@ : Voltage imterval

@+/- 8V O+/- 10¥

MONL | mON2 Mon Calculator

P1.004 % Calculate

P1.803 bit 1: Polarity
@ Positive (CW)
(O Megative (CCW)

P8.@03.Y: MONL Monitoring Item

Motor speed (#Vmax / Maximum speed) ~

P1.664 MON1 Output Proportion

g s

To configure the Analog Output, follow these steps.
1. From KNXs100C software, choose Function List > Drive > Settings >
Analog I/O > Output Monitor.
2. Choose the output voltage used for the Analog Output.
Choose the Polarity of the Analog Output.

From the pull-down menu, assign a drive parameter to the analog
output.

If required, you can scale the drive parameter to provide better output
granularity.

5. Use the Mon Calculator to scale the drive parameter with the analog
output scale.

When you enter the Requirement Mapping to XX Volts, click the
Calculate to record the scaling into ID120 (P1.004).

You must disable the drive and download any changes to the drive.

For example:

By using the steps above, this example shows the selection of Motor RPM with
Analog Output1 (MON1) to specify a motor speed of 1000 rpm to correspond to

an analog output of 8V for a motor with a maximum speed of 5000 rpm, use
the following equation:

Required speed 1000
equiredspeed o rpm

1120 (1.004) = = Speed 5000 rpm

x100% = 20%
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To acquire the corresponding voltage output for the current motor speed, use
the following equations:

For a motor current speed of 300 rpm:

_ Current speed . 300 rpm o
MON1T = 8Vx iax speed xP0% x100% = 8Vx 5000 pmx & x100% = 2.4V
For a motor current speed of 900 rpm:

_ Current speed . 900 rpm o
MON1T = 8Vx Wax speed xP0% x100% = 8Vx 5000 pmx & x100% =7.2V
Voltage Drift

Table 108 - Relevant Parameters

Parameter Name
[D290 (P4.020)  |AnalogOuputlOffset
D291 (P4.021) AnalogOuput20ffset

If analog voltage drift occurs, the voltage level defined as zero volts is different
from the measured zero volts point. To compensate for this offset,
AnalogOutput1Offset DOF1 ID290 (P4.020) and AnalogOutput20ffset DOF2
D291 (P4.021) can be used to calibrate the offset voltage output.

A

Rockwell Automation Publication 2198-UM004D-EN-P - December 2022 283



Chapter 10 Modes of Operation

Notes:
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Motion Control in PR Mode

Topic Page
Detailed Operation in PR Mode 286
Homing 298
Constant Speed Control 324
Position Control Command 326
Jump Command 329
Write Command 331
Index Position Command 333
Arithmetic Operations Commands 339
Use the PR Mode Editor in KNX5100C Software 342
Display of PR Pracedure in KNX5100C Software 348
Trigger Method for PR Commands 354
PR Execution Process 358

This chapter provides information about how to use the PR (Position Register)
Operation Mode. In this mode, commands are executed based on the internal
registers (called PRs) of the servo drive. Various commands are available,
including Homing, Speed, Position, Jump, Write, Index Position, and
Arithmetic operation. This chapter contains detailed description of each
command.

This manual links to Kinetix® 5100 Servo Drive Fault Codes
Reference Data, publication 2198-RD001, for fault codes and Kinetix
5100 Servo Drive Parameters Reference Data, publication 2198-
RDO02, for parameters. Download the spreadsheets now for offline
access.
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Chapter 11 Motion Control in PR Mode

Detailed Operation inPR In PR Mode, the internal registers (PR) of the Kinetix 5100 drive generate

Mode commands. The drive provides 100 PR (Position Registers) that allow different
commands to be executed by the drive. The figure below shows the location of
the key functions of PR Mode in the KNX5100C software.

Figure 99 - PR Mode Operation
o sooe Creetoeer tooer> n_j Soor i e

<
915 k<< AR

P Panmete ]
e

Item |Description

1 Operation Mode - set for PR Mode (Position Mode - Register Input).
2 PR Mode Editor - choose Function List>Settings>Motion Control>PR Mode Editor.
3 PR Mode Setting menu - the individual PR (Registers) - PR#01...PR#99 are shown.
4

PR#01 - the PR# dialog box shows the settings for the PR type that is chosen.
PR#00 is used as the Homing Configuration, so it cannot be used for any other purpose.

5 Parameter Editor - choose Function List>Settings>Parameter Editor to view or as an alternate method
to set the move data.

6 Within the Parameter Editor, choose the Motion tab, here the PR Settings and PR Data is shown. Now,
an external controller can use explicit messaging to read/write this data.

Parameter Editor

The Home and PR values (Settings and Data) can be accessed by using
parameters ID397...1D596 (P6.000...P7.099). These are grouped in pairs as
shown in Figure 100.

1. Open the Parameter Editor; unction List>Settings>Parameter Editor.
2. Choose the Motion tab.

This tab shows the locations for the individual PR settings.

3. Change the parameters by using explicit read/write Ethernet/IP
messaging with an external controller.
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Figure 100 - Setting Parameters for Each PR Command

PR Command Command Setting Command Data
PR#0 - 1D397 (P6.000) 1D398 (P6.001)
PR#1 - 1D399 (P6.002) 1D400 (P6.003)
PR#2 > 1D401 (P6.004) 1D402 (P6.005)
PR#50 > 1D497 (P7.000) 1D498 (P7.001)
PR#99 > 1D595 (P7.098) 1D596 (P7.099)
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Table 110 - PR Mode Definitions - Part 2

PR Mode Definitions

When an individual PR is selected (Figure 99, step ) and the dialog box appears
(Figure 99, step ) in KNX5100C software. The TYPE selection chooses which
OPTION values that are visible.

Table 109 - PR Mode Definitions - Part 1

Type Description

[OINA -

[1] Constant speed control See Constant Speed Control on page 324
[2] Point-to-Point Command See Pasition Control Command on page 326

[3] Point-to-Point Command
(Proceed to the next command when completed)

[7] Jump to the specified command See Jump Command on page 329

[8] Write to Parameters or Data Array See Write Command on page 331

[0xA] Index Position Control See Index Position Command on page 333

[0xB] Statement See Arithmetic Operation Commands on page 339

Some of the Options shown are only visible when the TYPE is selected.

S = _
= 8 ) <
S ] = 5 E
pt = 2 5 8
° ~ = £ =
OPTIONS SEMANTICS DESCRIPTION 2 E E 8 o 2
2 ez | & o= | 83| B s
15 o5 o= | 85§ o £ 2 ]
s EE|E22 | BE|2s| B | 2
s ‘©6 | ® : S | =W )= S
o ao a2 S o = £ 2
Interrupt previous PR When this PR is executed, it will
See Command NA - .
. 0=NO, 1=YES interrupt (stop) any currently X X X X X X X
Interrupts Execution on executina PR
page 363 9
Overlap Next PR . .
See Overlap Command | 0=NO, 1=YES i overtap the next PR Wit X X X
Execution on page 369 y g
Automatically load the next PR
AUTO 0=NO, 1=YES cmd when the current PR cmd X X X
completes
UNIT 0=0.1RPM, 1= PPS (PUU/sec) X
Speed factor 0=0.1RPM, 1=0.01RPM X
00: Absolute Position
CMD: Positioncommand | 01: REL Relative Position X
types 02: INC Incremental Position
03: CAP High Speed Position Capturing
Direction 0O=forward, 1=reverse, 2=shortest direction X
T Write to EERPOM when
ROM 0=NO, 1=YES uploading a parameter X
PR Command Setting

If you need to read/write the PR Command (including indexing) Setting
values, the decoding of these hex values is shown below.

You can use an external controller capable of Class 3 Ethernet/IP messaging to
perform explicit read/writes for changing the index settings, which involves
changes to the control setting. This parameter ID399 (P6.002) for PR1 contains
a High and Low word that can be changed from Hex into Decimal. This section
shows how to ‘decode’ the settings so you can change any indexing value.
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Settings:

Format of this parameter: (High word h) DCBA: (Low word L) UZYX

High word Low word
man L oman
Crn_ i

DCBA UuzyHX
A |SPD, Target speed index  |X  |TYPE, Command type
B |DLY, Delay time index Y |OPT, Option
C |AUTO Z  |ACC, Acceleration time index
D |Reserved U |DEC, Deceleration time index

The High/Low word values correspond to the following individual selections
shown by using the actual Index selection in KNX5100C software. Notice that
the drive uses pull-down selections for different index dynamics like speed,
acceleration, and deceleration. Figure 101 shows a Point-To Point Command
(indexing) and how these decoded values relate to the KNX5100C software.

We show how to decode the Control Setting so we can modify ID399 (P6.002)
by using an explicit write. This approach to reading/writing index values
works well for a single index approach. It also implies that you use all the
possible Speed/Accel/Decel/Delay that are pre-loaded in the drive and then the
control setting selects your dynamics by using the pull-down value.

Figure 101 - Point-to-Point Index Setting in KNX5100C Software

Internal Target... TYPE

General Paramet... (3] :Point-to-Point Command (Proceed to the next command when completed) v
Electronic Gear... ¥ OPTIONS
Software Limit Interrupt previous PR
s ®e:no O1:ves

Deceleartion Ti... FrER Bom Oreves
Event ON/OFF Se...

. - CHD: Position command types .
¥ Homing Setting (Qee: Absolute Position, CMD = DATA
Homing Mode z @01: REL Relative Position Current Position + DATA

Homing Speed Se... » (O1e: INC Incremental Position, CMD = Previous CMD + DATA
O11: CAP High Speed Position Capturing, CMD = Captured + DATA

Homing Definition

/PR Mode Setting T 5
/ Speed and Time Setting

[PR#G1] T:3 | .

ACC: Time for accelerating to the rated speed (3000 rpm) ACL4 : 50 (P5.034) v Time=16.667 ms
trree2] T:3 ||

EE i AC14 : 5@ (P5.034) v| Time=16.667 ms

prses) i3 | DEC: Time for decelerating from the rated speed (3000 rpm) ( )
(preea] T:2 L SPD: Target Speed POVes : 1000.0 (P5.068) v|[] x 0.1
[PR#0S] T:0 DLY: Delay Time DLYes : 500 (PS.e44) v
[PR406] T:0
(PR#07] T:0
[PR¥0S] T:0

¥ Data
(PR409] T:0

Position CMD DATA(PUU) 10000 (-2147483648 ~ 2147483647)
[PR¥10] T:0
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Definitions of the words are as follows:

YX: option; command type - the X, Y rows line up to show what options
are available for the Command Type

Y: OPT, Option

Bit 3

X: TYPE, T
Bit2 |Bit1 |BitD Command Type

UNIT |AUTO |[INS  |1: Constant speed control

CMD

2: Point-to-point command

OVLP {INS 3 Point-to-point command (Proceed to the next command when
completed)

- - INS  |7: Jump to the specified PR command

ROM |AUTO |INS  |8: Write to parameter or Data Array

DIR

OVLP |INS  [A: Index position control

|- - - B: Statement / arithmetic operation

- DIR sets the rotation direction (Bit3, Bit2).

oo: Forward

o1: Backward

10: Shortest distance
11: Reserved

- ROM lets the drive write parameters to both RAM and EEPROM at the

same time. This function can only write parameters.

- INS: executing this PR command interrupts the previous PR

command.

- OVLP: allow overlapping of the next PR command. Overlapping is not

allowed in Speed mode. When overlapping Position mode, DLY has no
function.

- AUTO: once current PR command is finished, automatically load the

next command.

- CMD is the position command selection (Bit3, Bit2).

00: ABS, Absolute Position, CMD = DATA

ol: REL, Relative Position, CMD = Current Position + DATA

10: INC, Incremental Position, CMD = Previous CMD + DATA

11: CAP, High Speed Position Capturing, CMD = Captured Position +
DATA

- UNIT is the speed unit selection: o signifies 0.1 rpm and 1 signifies

pulse per second (PPS).
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« UZ: DEC, deceleration time; ACC, acceleration time

U: DEC, Deceleration Time |Z: ACC, Acceleration Time | Corresponding Parameter |Default Value (ms)
0 0 D312 (P5.020) 200
1 1 ID313 (P5.021) 300
2 2 ID314 (P5.022) 500
3 3 ID315 (P5.023) 600
A A D316 (P5.024) 800
5 5 ID317 (P5.025) 900
6 6 ID318 (P5.026) 1000
7 7 ID319 (P5.027) 1200
8 8 1D320 (P5.028) 1500
9 9 1D321(P5.029) 2000
10 10 1D322 (P5.030) 2500
1 1 ID323 (P5.031) 3000
12 12 ID324 (P5.032) 5000
13 13 ID325 (P5.033) 8000
14 14 1D326 (P5.034) 50

15 15 1D327 (P5.035) 30

Accel/Decel are used from the same pull-down menu as follows:

Accel / Decel Time
Delay Time

Internal Target...

Electronic Gear...
Software Limit
Deceleartion Ti...
Event ON/OFF Se...
¥ Homing Setting
Homing Mode
Homing Speed Se...
Homing Definition
¥ PR Mode Setting
[PR%#01] T:©
[PR#02] T:@
[PR#03] T:@

[PR#@4] T:0

v Speed and Time ...

¥ General Paramet...

A

Speed/Time Setting cChart Statements

¥ P5.020~P5.035: Accel / Decel Time

ACee
ACel
ACe2
ACes
ACe4
ACes
ACes
ACe7
ACes
ACe9
ACle
AC11
AC12
AC13
AC14
AC15

N
[
]

w
[+
[

w
[
[

o
[
]

[~
QO ®
(]

w o|luilwliiNniIN O
[ Q|| || V| @
QI V|| ||| © [
oo o

1000
1200
15ee
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« A:SPD, target speed index

A__|Corresponding parameter |Default value (ms) | ‘o= e - @ En S e S
0 [1D352(P5.060) 20 F5.040-5.055: Detay Tine

T [10353(P5.06) 50 R R —
2 |ID354(P5.062) 100 veceronic e[| | P e ]

3 |ID355(P5.063) 200 S T

4 |ID356(P5064) 300 ||

5 |ID357(P5.065) 500 N s s |

6 |ID358(P5.066) 600 ronivg speea 5oL | P07 oo ]

7 |ID359 (P5.067) 800 voming verinition | | P2

8 |ID360(P5068) 1000 B

9 |36 (P5.069) 1300 —— T

10 |ID362(P5.070) 1500 T

m |ID363(P5.071) 1800 (raees) T:0 o Tmes

12 |ID364(P5.072) 2000

13 [ID365 (P5.073) 2300

1 |ID366(P5.074) 2500

15 |ID367(P5.075) 3000

« B:DLY, delay time index

Speed and Time ... A Speed/Time Setting Chart Statements

B Corresponding parameter | Default value (ms) | ™ ™ "= T
0 |ID332(P5.040) 0 Ps.040-75.055: Delay Tine
1 |ID333(P5.041) 100 | || o
2 |ID334(P5.042) 200 crecerontc Gear...| || [(ove2 o |
3 |ID335(P5.043) 400 e et
4L |ID336(P5.044) 500 cuent owiore se...| | oo [ |
5 [1D337(P5.045) 800 — e
6§ |ID338(P5.046) 1000 roing e se...| | oves oo
7 |ID339(P5.047) 1500 e e
§ |ID340(P5.048) 2000 S T -
9 |ID341(P5.049) 2500 iy ]
10 ID342(P5.050) 3000 Lrorps1 v RO -
M |ID343(P5.05]) 3500 e

12 |ID344 (P5.052) 4000

13 |ID345(P5.053) 4500

T |ID346(P5.054) 5000

15 |ID347(P5.055) 5500

« C:AUTO: once current PR command is finished, automatically load the
next command. This function is only enabled when X = A indexing
position control.

Description of each bit:

0: disable auto function
Bit 2 AUTO 1: once current PR command is finished, automatically load the next
command

Bit 0, Bit 1 Reserved
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Chapter 11 Motion Control in PR Mode

If we chose our values from Figure 101 on page 289:

Table 111 - High/Low Word Values

High Word | Value Low Word |Value

A 8 (1000 RPM) X 3 (Poaint to Point Command-Proceed to next PR)
B 4(500 ms delay) Y 0710 0(REL, QVLP, INS) - this is 4 in decimal

C 0 (Do not load next command) z E (Accel of 50) - this is 14 in decimal

D 0 U E (Decel of 50) - this is 14 in decimal

HEX 0048 HEX EE43

This becomes: 0 0 4 8 E E 4 3 which is 4,779,587 Decimal, this value is what we
write to ID399 (P6.002). This value is the PRCmdxSetting.

PR Command Data Setting

The PRCmdXData parameters define either the target position of the related
PR command or the target PR command for the jump command.

Shared PR Parameters

The drive dynamics and delays are shared by PR programs. The Speed,
Acceleration, Deceleration, and Delays that are chosen by pull-down menus
use a common value that is made in the PR Mode Editor>Speed and Time
Setting menu.

Figure 102 - Speed and Time Setting

Speed and Time ... A Speed/Time Setting Chart Statements User Variable

Accel / Decel Time P5.020~P5.035: Accel / Decel Time

Delay Time Acee Pae— (ms) (P5.028) (1~65500)
Internal Target... Ace1 300 ' (ms) (P5.e21) (1~65500)
General Paramet... Aco2 see ' (ms) (P5.822) (1~65500)
Electronic Gear... ACO3 600 | (ms) (P5.023) (1~65500)
Software Limit Aces E (ms) (P5.824) (1~65500)
Deceleartion Ti... Aces [see | (ms) (P5.825) (1~65500)
Event ON/OFF Se... ACes 1000 | (ms) (P5.826) (1~65500)
Homing Setting Ace7 [r (ms) (P5.027) (1~65500)
Homing Mode ACe8 W (ms) (P5.028) (1~65500)
Homing Speed Se... AC@9 W (ms) (P5.029) (1~65500)
Homing Definition AC1e 2 (ms) (P5.030) (1~65500)
PR Mode Setting AC11 EZ (ms) (PS.@31) (1~65500)
[PR#01] T:@ AC12 [see0 ] (ms) (P5.832) (1~65500)
[PR#02] T:0 AC13 [ﬁ (ms) (P5.e33) (1~6550@)
[PR#03] T:0 AC14 |58+1 (ms) (Ps.e34) (1~15€@)
[PR¥04] T:0 AC15 X (ms) (P5.835) (1~1200)
[PR#05] T:0 P5.040~P5.055: Delay Time

TR P5.060~P5.075: Internal Target Speed

ATTENTION: Damage to machine can occur. Changing a setting that is used
by multiple PR commands will affect all PR commands using that setting.

For example, if multiple PR commands apply the target speed setting of
PresetVelocityo ID352 (P5.060), and that preset rpm value is changed, that PR
command target speed is also changed. The Accel/Decel times that are used for
a Position Command are calculated based on reaching 3000 rpm. So, changing
this preset velocity also affects the Accel and Decel times for any profile that
uses the same Preset Velocity.
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EXAMPLE If acceleration time is set to 50 ms, this means when the target
speed of motion command is 3000 rpm, then the required duration
is 50 ms.

If the target speed of the motion command is 1500 rpm, then the
acceleration time is 25 ms.

Figure 103 - Shared Parameter Data of PR Commands

PR Command Setting ACCI DEC:4 DLY:2 SPD:5

Acceleratio?A/c[c)/e[gglce)ration Time Delay Time (DLY) Target Speed (SPD)
0 | ID312 (P5.020) 200 0 | ID332 (P5.040) 0 0 | 1D352 (P5.060) 20.0
1] ID313 (P5.021) 300 < 1] ID333 (P5.041) 100 1| ID353 (P5.061) 50.0
2 | ID314 (P5.022) 500 2 | ID334 (P5.042) 200 < 2 | ID354 (P5.062) 100.0
3 1 1D315(P5.023) 600 3 | ID335(P5.043) 400 3 | ID355 (P5.063) 200.0
4 11D316 (P5.024) 800 «— 4 1 1D336 (P5.044) 500 4 | 1D356 (P5.064) 300.0
5 | ID317 (P5.025) 900 5 | ID337 (P5.045) 800 Ly 5 | ID357 (P5.065) 500.0
6 | D318 (P5.026) 1000 6 | 1D338 (P5.046) 1000 6 | D358 (P5.066) 600.0

14 | ID326 (P5.034) 50 14 | ID346 (P5.054) 5000 14 | D366 (P5.074) 2500.0

15 | ID327(P5.035) 30 15 | ID347(P5.055) 5500 15 | 1D367(P5.075) 3000.0

See Speed and Time Settings on page 343 for information about configuring
the speed and time settings for these shared parameters.

Monitoring Variables in PR Mode

The Kinetix 5100 drive provides different options to monitor the drive
indexing operation in PR Mode. The Monitoring Status, Scope function, or
most accurate is the Digital Inputs/Outputs. You can use these options to
create timing information that can help understand how the drive indexing is
operating.

PR Mode provides the following four monitoring variables for servo command
and feedback.

Command position (PUU): The target position of the motion command
generated per scan cycle during servo operation (updated every 1 ms),
simplified as Cmd_O (Command Operation).

PR command end register: The target position of the PR command,
simplified as Cmd_E (Command End). When a command is triggered,
the servo drive calculates the target position and then updates the PR
command end register.

Feedback position (PUU): The feedback position (coordinates) for the
motor, simplified as Fb_PUU (Feedback PUU).

Position error (PUU): The deviation between the command position
(PUU) and the feedback position (PUU), simplified as Err_PUU (Error
PUU).
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Before
command
issued

After
command
issued

Command in
execution

Command
completed

Motor
positioned
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How these four monitoring variables work is shown in Figure 104. After the
drive sets a Position command, the drive sets the position of Cmd_E once the
target position data is acquired. The motor moves to the target position based
on the PR command setting. Cmd_O calculates the command position data in
each fixed cycle (1 ms) and sends it to the servo drive, where it is treated as a
dynamic command. Fb_PUU is the motor feedback position and Err_PUU is
the deviation of Cmd_O minus Fb_PUU.

Figure 104 - Timing Diagram of PR Mode Monitoring Variables

Err_PUU
Fb PUU &
Cmd O &
Cmd E ¥ -
Err_PUU
Fb PUU &
Cmd O &
Cmd E &
Err PUU
Fb PUU &
Cmd O ¥
Cmd E¥
Err PUU
Fb_ PUU &
Cmd O ¥
Cmd E¥
Err PUU
Fb_ PUU &
cmd O ¥
Cmd E ¥

\

The detailed command behavior of each stage is illustrated in Figure 105.
Cmd_E is the endpoint specified by the command; this value is determined
once the PR command is triggered. Fb_PUU is the feedback position, which is
the motor actual position. For example, Cmd_O is the target of this command
section and Err_PUU is the deviation between target position and feedback
position.
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Figure 105 - Monitoring Variables’ Status When Executing a Command IN PR Mode
Position (PUU)

A
crd |E
Vi e
Cmd 0L~ gt puu
{1,/
/|
Comman
Fb_PUU
pZd
|

P Time

Use digital input (DI) and digital output (DO) signals to monitor PR
commands as shown in Figure 106. When the motion command is triggered by
DI.CTRG [0x08], the servo drive operates based on the command from the
internal register. Once the execution is completed, DO.Cmd_OK [ox15] turns
on. And when the motor is within its target position window, which is set by
ID159 (P1.054) InPositionWindow, the DO.TPOS [0x05] is on. Once the PR
position command completes and the motor reaches the target position, both
DO signals are on and the servo drives outputs the MC_OK [0x17] signal to
signify that this PR command is completed.

Figure 106 - Operation of DI and DO Signals in PR Mode

Execution | Motor
completed positioned

Command in
execution

Before issuing

1
1
command |
1

|

|

I

Command trigger :
DI: CTRG : t

1
1

|

I

I

I

I

I

I

|

|

I

I

| I
Command Cmd }

PR position command
completed
DO: Cmd_OK

Motor reaches target

- I
position Cmd_O(Pulse) — Fb_Pulse <IP1.054
DO: TPOS I

Servo procedure
completed
DO: MC_OK
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Figure 107 - Operation of DI and DO Signals in PR Mode(including delay time)
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Motor in
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Command
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Command Cmd

PR position command
completed
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See Description of System Variable Monitoring on page 440 for more

Cmd_O(Pulse) —
Fb_Pulse < P1.054

information.
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The Kinetix 5100 drive provides flexible homing sequences. The drive provides
11 homing methods in PR Mode. These methods include the use of a home
sensor, travel limit switch, motor marker pulse, or collision point (torque limit)
and come with sub-selections such as whether to refer to marker pulse and
travel limit signal as the trigger. Homing method is specified by HomingMode
ID297 (P5.004) and the homing definition is determined by HomingSetting
ID397 (P6.000). Simple homing configuration is done by using KNX5100C
software. The Homing Settings are accessed using the PR Mode Editor.

In addition to the physical items used with a homing method, an assigned
Digital Input (DI.Enable Homing) is used to perform homing. An alternative
to assigning this Digital input is to execute PRoo. This PR is dedicated to
performing the homing operation.

Setting Homing Mode 1D297 (P5.004) - PR Mode

This setting is used with PR mode or by monitoring the Parameter Editor.

Settings:

cimmm
(]

UuzyH«X

Definition of each setting value:

X: Homing Method Y:Z Pulse Setting | Z:Limit setting | U: Reserved
0: homing in forward direction and define PL as
homing origin
1-homing in reverse direction and define NL as 0: return to Z pulse -
homing origin I: glo forward to Z
o T . pulse
ﬁbrr]noirr?gmogrilgirflorward direction, ORG: OFF—0N as g;fs‘;“"t look for Z

3: homing in reverse direction, ORG: OFF—O0N as
homing origin

4: look for Z pulse in forward direction and define it as

homing origin When encounter

limit:
0: show error
I: reverse direction |

5: look for Z pulse in reverse direction and define it as

homing origin

6: homing in forward direction, ORG: ON—OFF as 0: return to Z pulse

homing origin 1: go forward to Z
pulse

7: homing in reverse direction, ORG: ON—OFF as 2: do not look for Z

homing origin pulse

8: define current position as the origin -

9: look for the collision point in forward direction and
define it as the origin 0: return to Z pulse
2: do not look for Z

A: look for the collision point in reverse direction and |pulse
define it as the origin

IMPORTANT  The Homing Method values shown are for the PR Operation mode. The
homing operations are the same as in 10 Mode, however, the Homing
Method values are different. See raC_xxx_K5100_MAH on page 520.
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Configuring Homing Setting ID397 (P6.000) - PR Mode

Settings:
L rrman 1 OC a0
[y D IE' l-=
DCBA U Z YX
A | DEC2: deceleration time selection of secand homing|YX |CMD: command type
B |DLY: select 0...F for delay time Z  |ACC: select O...F for acceleration time
c |- U | DECT: deceleration time selection of first homing
D |BOOT - |-

« A: DEC2: Choose the deceleration time (0...F) selected from the pull-
down menu in KNX5100C software.
Function List>PR Mode Editor>Speed and Time Setting>Accel/Decel
Time.
This time corresponds to ACoo ID312 (P5.020)...AC15 D327 (P5.035). This
deceleration is the second homing speed that is shared with the Motor
Stops Deceleration setting, which is part of Deceleration Time for Auto-
Protection ID296 (P5.003).

« B: DLY: Choose the delay time (o...F) selected from the pull-down menu
in KNXs5100C software.
Function List>PR Mode Editor>Speed and TIme Setting>Delay Time.
This time corresponds to DLYoo ID312 (P5.020)...DLY15 D327 (P5.035).
This delay is used to delay the start of the homing sequence.

« D:BOOT: (0=Disable, 1=Enable). When enabled, this setting executes the
Homing sequence after the drive is powered on and enabled (BOOT+
ServoON).

«  YX: CMD: command type

0x0: Stop: stops the motion once the Homing is completed.

0x1...0x63: once the Homing sequence is completed, execute the specified
PR command (PR#01...PR#99).

«  Z:ACC: Choose the acceleration time (0...F) selected from the pull-down
menu in KNX5100C software.
Function List>PR Mode Editor>Speed and Time Setting>Accel/Decel
Time.
These times correspond to ACoo parameter ID312 (P5.020)...AC15
parameter ID327 (P5.035).

« U: DEC1: Choose the deceleration time (0...F) selected from the pull-
down menu in KNX5100C software.
Function List>PR Mode Editor>Speed and Time Setting>Accel/Decel
Time.
This time corresponds with ACoo ID312 (P5.020)...AC15 ID327 (P5.035).
This deceleration is the first deceleration used in the homing sequence.

IMPORTANT  After the Home position is set the motor has to decelerate to a stop.
The motor end position depends on the homing speed and deceleration
rate used for homing.

If you require to move back to the Home position, change the CMD to a
PR that performs an absolute Point-to-Point Index to move the motor
back to the Home Position (Origin Definition).

The Home position does not have to be zero.

Homing speed is limited to 200 rpm in rotary motors. Linear motors do
not have this restriction.
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Homing Speed and Position

This section describes how the Homing Positon and Homing Speed are used in
the Kinetix 5100 drive.

Home Paosition

Parameter ID398 (P6.001) HomePosition defines the Origin Position
(sometimes called the Origin Definition). The range is
-2147483648...2147483647.

Home Speed

The homing sequence is shown in Figure 108. The homing procedure uses two
speeds, a high speed and a low speed. Homing starts with Acceleration to High
Speed Homing (1st speed). Once the ORG switch is detected, the motor is
decelerated (using the 1st Deceleration Time). It will use the Low Speed
Homing (2nd speed) to complete the homing sequence by moving to a marker
pulse. Then uses the second Deceleration time to stop the motor.

Figure 108 - Speed Settings for Homing

First high speed homing First high speed homing
i i Second low speed homing
| |
| |
® °
ORG ORG

: Second low speed homing

ﬂ Z Pulse |—i ﬂ |-| Z Pulse |—| H

Operation of Homing Types

This section describes the homing methods supported by the drive. They can
be categorized into six types.

- Homing to Positive Limit (PL)

« Homing to Negative Limit (NL)

« Homing to Forward ORG OFF to ON (Rising Edge condition)

« Homing to Reverse ORG OFF to ON (Rising Edge condition)

« Homing to Forward ORG ON to OFF (Falling Edge condition)

« Homing to Reverse ORG ON to OFF (Falling Edge condition)

These Homing sequences are used in PR and 10 modes, although the method
for executing the homing is different (KNX5100C software/Logix Designer
application), their behavior is the same. When the marker pulse is used, the
Home Position physical location is more accurate than using an input signal
only (Home Switch/ORG for example).

The homing method value is used when you want to change the homing type

with I0 mode (Class 1 Ethernet/IP); the raC_xxx_Ksioo MAH Add-On
Instruction uses these methods with Set_HomingMethod value.
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Within the Homing section, we reference these acronyms:
« PL- Positive Limit
+ NL- Negative Limit
«  ORG - Home Switch

Table 112 - Homing Method Values - 10 Mode

Value |Description

0 Homing in forward direction and regard PL as homing origin. Return to Z pulse.

1 Homing in forward direction and regard PL as homing origin. Go forward to Z pulse.

2 Homing in forward direction and regard PL as homing origin. Do not look for Z pulse.

3 Homing in reverse direction and regard NL as homing origin. Return to Z pulse.

4 Homing in reverse direction and regard NL as homing origin. Go forward to Z pulse.

5 Homing in reverse direction and regard NL as homing origin. Do not look for Z pulse.

6 Homing in forward direction, ORG: OFF—=ON as homing origin. Return to Z pulse. Shows error when
encounter limit.

7 Homing in forward direction, ORG: OFF—-ON as homing origin. Return to Z pulse. Reverse direction when
encounter limit.

8 Homing in forward direction, ORG: OFF—-ON as homing origin. Go forward to Z pulse. Shows error when
encounter limit.

9 Homing in forward direction, ORG: OFF—=ON as homing origin. Go forward to Z pulse. Reverse direction
when encounter limit.

10 Homing in forward direction, ORG: OFF—-0N as homing origin. Do not look for Z pulse. Shows error when
encounter limit.

1 Homing in forward direction, ORG: OFF—=-0N as homing origin. Do not look for Z pulse. Reverse direction
when encounter limit.

1 Homing in reverse direction, ORG: OFF—0N as homing origin. Return to Z pulse. Shows error when
encounter limit.

13 Homing in reverse direction, ORG: OFF—-0N as homing origin. Return to Z pulse. Reverse direction when
encounter limit.

n Homing in reverse direction, ORG: OFF—=-0N as homing origin. Go forward to Z pulse. Shows errar when
encounter limit.

5 Homing in reverse direction, ORG: OFF—=0N as homing origin. Go forward to Z pulse. Reverse direction
when encounter limit.

n Homing in reverse direction, ORG: OFF—=-ON as homing origin. Do not look for Z pulse. Shows error when
encounter limit.

17 Homing in reverse direction, ORG: OFF—-0N as homing origin. Do not look for Z pulse. Reverse direction
when encounter limit.

18 Look for Z pulse in forward direction and regard it as homing origin. Shows error when encounter limit.

19 Look for Z pulse in forward direction and regard it as homing origin. Reverse direction when encounter
limit.

20 Look for Z pulse in reverse direction and regard it as homing origin. Shows error when encounter limit.

”7 Look for Z pulse in reverse direction and regard it as homing origin. Reverse direction when encounter
limit.
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Table 112 - Homing Method Values - 10 Mode (Continued)
Value |Description
99 Homing in forward direction, ORG: ON—=OFF as homing origin. Return to Z pulse. Shows error when
encounter limit.
93 Homing in forward direction, ORG: ON—-0FF as homing origin. Return to Z pulse. Reverse direction when
encounter limit.
9% Homing in forward direction, ORG: ON—-0FF as homing origin. Go forward to Z pulse. Shows error when
encounter limit.
25 Homing in forward direction, ORG: ON—=OFF as homing origin. Go forward to Z pulse. Reverse direction
when encounter limit.
2% Homing in forward direction, ORG: ON—-0FF as homing origin. Do not look for Z pulse. Shows error when
encounter limit.
97 Homing in forward direction, ORG: ON—-0FF as homing origin. Do not look for Z pulse. Reverse direction
when encounter limit.
28 Homing in reverse direction, ORG: ON—=0FF as homing origin. Return to Z pulse. Shows error when
encounter limit.
29 Homing in reverse direction, ORG: ON—-0FF as homing origin. Return to Z pulse. Reverse direction when
encounter limit.
30 Homing in reverse direction, ORG: ON—-0FF as homing origin. Go forward to Z pulse. Shows erraor when
encounter limit.
3 Homing in reverse direction, ORG: ON—=0FF as homing origin. Go forward to Z pulse. Reverse direction
when encounter limit.
39 Homing in reverse direction, ORG: ON—-0FF as homing origin. Do not look for Z pulse. Shows error when
encounter limit.
33 Homing in reverse direction, ORG: ON—-0FF as homing origin. Do not look for Z pulse. Reverse direction
when encounter limit.
34 Define current position as the origin.
35 Look for the collision point in forward direction and regard it as the origin. Return to Z pulse. Shows error
when encounter negative limit.
36 Look for the collision point in forward direction and regard it as the origin. Do not look for Z pulse.
37 Look for the collision point in reverse direction and regard it as the origin. Return to Z pulse. Shows error
when encounter positive limit.
38 Look for the collision point in reverse direction and regard it as the origin. Do not look for Z pulse.
IMPORTANT  The Homing Method values shown are for the |0 Operation mode. The
homing operations are the same as in PR Mode, however, the Homing
Method values are different.
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Homing to Positive Limit

This homing method uses the positive or negative limit (the limit is also called
a travel or overtravel), see Figure 109 through Figure 111 for examples. When
the limit is detected, you can choose to look for the marker pulse (Z) and set the
Home Position when the marker pulse is detected. If no marker pulse is used,
the Home Position is set when the limit is detected. Changing the starting
position does not change the homing operation.

Homing Method - 10 Mode |Homing Method - Description

Homing in forward direction and regard PL as homing origin, Return to Z pulse.
« Return is called 'Move backward' in KNX5100C software

0 - High Speed Homing (HS)(1st speed setting) is /10 - so 1000 = 100 rpm

« Low Speed (LS) Homing (2nd speed setting) is /10 - so 200 = 20 rpm

« Home Position is set at Green dot

Figure 109 - Homing to Positive Limit - Homing Method 0

Negative Limit (NL) Positive Limit (PL)

Y R

Start Point 1

Homing Method: 0

Start Point 2

Z-Pulse H

Limit Signal

Start Point

Positive Limit OFF to ON

Positive Limit ON to OFF

Z-Pulse ON

End Point HS = High Speed (1st Speed)
Home Position Set LS = Low Speed (2nd Speed)

...0.0
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Homing Method - 10 Mode

Homing Method - Description

Homing in forward direction and regard PL as homing origin, Go forward to Z pulse.
- High Speed Homing (1st speed setting) is /10 - s0 1000 =100 rpm

« Low Speed Homing (2nd speed setting) is /10 - so 200 = 20 rpm

« Home Position is set at Green dot

Figure 110 - Homing to Positive Limit - Homing Method 1

Negative Limit (NL)

Y

Start Point 1

Positive Limit (PL)

Homing Method: 1

Start Point 2

Z-Pulse H

Limit Signal

NL

° Start Point

° Positive Limit OFF to ON
o Positive Limit ON to OFF
o Z-Pulse ON

o

End Paint HS = High Speed (Ist Speed)
. Home Position Set LS = Low Speed (2nd Speed)
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Homing Method - 10 Mode |Homing Method - Description

Homing in forward direction and regard PL as homing origin, Do not look for Z pulse.
- High Speed Homing (1st speed setting) is /10 - so 1000 =100 rpm

« Low Speed Homing (2nd speed setting) is /10 - so 200 = 20 rpm

« Home Position is set at Green dot

Figure 111 - Homing to Positive Limit - Homing Method 2

Negative Limit (NL) Positive Limit (PL)

Y

Start Point 1

Homing Method: 2

Start Point 2

Z-Pulse H

Limit Signal 1 L

Start Point
Positive Limit OFF to ON
Positive Limit ON to OFF
Z-Pulse ON

End Point. . HS = High Speed (1st Speed)
Home Pasition Set LS = Low Speed (2nd Speed)

...0.0
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Homing to Negative Limit

This homing method uses the negative limit (the limit is also called a travel or
overtravel), see Figure 112 through Figure 114 for examples. When the limit is
detected, you can choose to look for the marker pulse (Z) and set the Home
Position when the marker pulse is detected. If no marker pulse is used, the
Home Position is set when the limit is detected. Changing the starting position
does not change the homing operation.

Homing Method - 10 Mode Homing Method - Description

3 Homing in reverse direction and regard NL as homing origin, Return to Z pulse.
Home Position is set at Green dot.

Figure 112 - Homing to Negative Limit - Homing Method 3

Negative Limit (NL) Positive Limit (PL)

; 9

\ I'HS/

Start Point 1

Homing Method: 3

Start Point 2

G

I

[-Pulse

— ]

Limit Signal

Start Point

Negative Limit OFF to ON

Negative Limit ON to OFF

Z-Pulse ON

End Point HS = High Speed (1st Speed)

@ Home Position Set LS = Low Speed (2nd Speed)

e o00eo0
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Homing Method - 10 Mode Homing Method - Description

4 Homing in reverse direction and regard NL as homing origin, Go forward to Z
pulse. Home Position is set at Green dot.

Figure 113 - Homing to Negative Limit - Homing Method &
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Homing Method - 10 Homing Method - Description
Mode
3 Homing in reverse direction and regard NL as homing origin, Return to Z pulse. Home
Position is set at Green dot.
4 Homing in reverse direction and regard NL as homing origin, Go forward to Z pulse.
Home Position is set at Green dot.
5 Homing in reverse direction and regard NL as homing origin, Do not look for Z pulse.
Home Pasition is set at Green dot.

Figure 114 - Homing to Negative Limit - Homing Method 5
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Chapter 11 Motion Control in PR Mode

Homing to Forward ORG OFF to ON (Rising Edge condition)

You can use the home sensor (ORG) to set the Home Position. You can use the
ORG with (or without) the marker (Z) pulse to set the Home Position.

See Figure 115...Figure 117 for description.

Homing Method - 10 Mode Homing Method - Description

6 Homing in forward direction, ORG: OFF to ON as homing origin, Return to Z pulse,
Shows error when encounter limit. Home Position is set at Green dot.
7 Homing in forward direction, ORG: OFF to ON as homing origin, Return to Z pulse,

Reverse direction when encounter limit. Home Position is set at Green dot.

Figure 115 - Homing to Forward ORG OFF to ON (Rising Edge condition) - Homing Method 6 and 7
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Homing Method - 10 Mode Homing Method - Description

8 Homing in forward direction, ORG: OFF to ON as homing origin, Go forward to Z
pulse, Shows error when encounter limit. Home Position is set at Green dot.
9 Homing in forward direction, ORG: OFF to ON as homing origin, Go forward to Z

pulse, Reverse direction when encounter limit. Home Position is set at Green dot.

Figure 116 - Homing to Forward ORG OFF to ON (Rising Edge condition) - Homing Method 8 and 9
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Chapter 11 Motion Control in PR Mode

Homing Method - 10 Mode Homing Method - Description

10 Homing in forward direction, ORG: OFF to ON as homing origin, Do not look for Z
pulse, Shows error when encounter limit. Home Position is set at Green dot.
1 Homing in forward direction, ORG: OFF to ON as homing origin, Do not look for Z

pulse, Reverse direction when encounter limit. Home Position is set at Green dot.

Figure 117 - Homing to Forward ORG OFF to ON (Rising Edge condition) - Homing Method 10 and T
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Homing to Reverse ORG OFF to ON (Rising Edge condition)

Figure 118...Figure 120 show the different homing methods that use the ORG
signal with optional marker (Z) pulse. Notice that in some cases the low speed
(LS) moves the motor forward or backward. When the ORG signal is used
alone, a second transition of this signal must occur for the homing sequence to
complete (End).

Homing Method - 10 Mode Homing Method - Description

” Homing in reverse direction, ORG: OFF to ON as homing origin, Return to Z pulse,
Shows error when encounter limit. Home Position is set at Green dot.
13 Homing in reverse direction, ORG: OFF to ON as homing origin, Return to Z pulse,

Reverse direction when encounter limit. Home Position is set at Green dot.

Figure 118 - Homing to Reverse ORG OFF to ON (Rising Edge condition) - Homing Method 12 and 13
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Chapter 11 Motion Control in PR Mode

Homing Method - 10 Mode Homing Method - Description

1 Homing in reverse direction, ORG: OFF to ON as homing origin, Go forward to Z
pulse, Shows error when encounter limit. Home Position is set at Green dot.
5 Homing in reverse direction, ORG: OFF to ON as homing origin, Go forward to Z

pulse, Reverse direction when encounter limit. Home Position is set at Green dot.

Figure 119 - Homing to Reverse ORG OFF to ON (Rising Edge condition)- Homing Method 14 and 15
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Homing Method - 10 Mode Homing Method - Description

1 Homing in reverse direction, ORG: OFF to ON as homing origin, Do not look for Z
pulse, Shows error when encounter limit. Home Position is set at Green dot.
7 Homing in reverse direction, ORG: OFF to ON as homing origin, Do not look for Z

pulse, Reverse direction when encounter limit. Home Position is set at Green dot.

Figure 120 - Homing to Reverse ORG OFF to ON (Rising Edge condition) - Homing Method 16 and 17
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Chapter 11 Motion Control in PR Mode

Referencing the Z Pulse

This homing method uses the motor marker pulse (Z) to set the
HomingPosition. The marker pulse is on the motor encoder and occurs once

per motor rotation.

Homing Method - 10 Mode

Homing Method - Description

Look for Z pulse in forward direction and regard it as homing origin, Shows error

18 when encounter limit.

19 Look for Z pulse in forward direction and regard it as homing origin, Reverse
direction when encounter limit.

2 Look for Z pulse in reverse direction and regard it as homing origin, Shows error
when encounter limit.

97 Look for Z pulse in reverse direction and regard it as homing origin, Reverse

direction when encounter limit.

Figure 121 - Z Pulse as Reference Point
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Homing to Forward ORG ON to OFF (Falling Edge condition)

You can use the home sensor (ORG) to set the Home Position. You can use the
ORG with the marker (Z) pulse to set the Home Position.

See Figure 122...Figure 124 for description.

Homing Method - 10 Mode Homing Method - Description

99 Homing in forward direction, ORG: ON to OFF as homing origin, Return to Z pulse,
Shows error when encounter limit. Home Position is set at Green dot.
93 Homing in forward direction, ORG: ON to OFF as homing origin, Return to Z pulse,

Reverse direction when encounter limit. Home Position is set at Green dot.

Figure 122 - Homing to Forward ORG ON to OFF (Falling Edge condition) - Homing Method 22 and 23
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Chapter 11 Motion Control in PR Mode

Homing Method - 10 Mode Homing Method - Description

2% Homing in forward direction, ORG: ON to OFF as homing origin, Go forward to Z
pulse, Shows error when encounter limit. Home Position is set at Green dot.
95 Homing in forward direction, ORG: ON to OFF as homing origin, Go forward to Z

pulse, Reverse direction when encounter limit. Home Position is set at Green dot.

Figure 123 - Homing to Forward ORG ON to OFF (Falling Edge condition) - Homing Method 24 and 25
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Chapter 11 Motion Control in PR Mode

Homing Method - 10 Mode Homing Method - Description

2% Homing in forward direction, ORG: ON to OFF as homing origin, Do not look for Z
pulse, Shows error when encounter limit. Home Paosition is set at Green dot.
97 Homing in forward direction, ORG: ON to OFF as homing origin, Do not look for Z

pulse, Reverse direction when encounter limit. Home Position is set at Green dot.

Figure 124 - Homing to Forward ORG ON to OFF (Falling Edge condition)- Homing Method 26 and 27
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Homing to Reverse ORG ON to OFF (Falling Edge condition)

Figure 125...Figure 127 shows the different homing methods that use the ORG
signal (using the falling edge, or ON->OFF transition) with optional marker (Z)
pulse. Notice that in some cases the low speed (LS) moves the motor forward or
backward. When the ORG signal is used alone, a second transition of this
signal must occur for the homing sequence to complete (End).

Homing Method - 10 Mode Homing Method - Description

28 Homing in reverse direction, ORG: ON to OFF as homing origin, Return to Z pulse,
Shows error when encounter limit. Home Position is set at Green dot.
29 Homing in reverse direction, ORG: ON to OFF as homing origin, Return to Z pulse,

Reverse direction when encounter limit. Home Position is set at Green dot.

Figure 125 - Homing to Reverse ORG ON to OFF (Falling Edge condition) - Homing Method 28 and 29
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Homing Method - 10 Mode Homing Method - Description

30 Homing in reverse direction, ORG: ON to OFF as homing origin, Go forward to Z
pulse, Shows error when encounter limit. Home Paosition is set at Green dot.
3 Homing in reverse direction, ORG: ON to OFF as homing origin, Go forward to Z

pulse, Reverse direction when encounter limit. Home Position is set at Green dot.

Figure 126 - Homing to Reverse ORG ON to OFF (Falling Edge condition) - Homing Method 30 and 31
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Homing Method - 10 Mode Homing Method - Description

3 Homing in reverse direction, ORG: ON to OFF as homing origin, Do not look for Z
pulse, Shows error when encounter limit. Home Position is set at Green dot.
33 Homing in reverse direction, ORG: ON to OFF as homing origin, Do not look for Z

pulse, Reverse direction when encounter limit. Home Position is set at Green dot.

Figure 127 - Homing to Reverse ORG ON to OFF (Falling Edge condition) - Homing Method 32 and 33
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Referencing the Present Position as the Origin

This homing method sets the present physical location of the motor as the
HomePosition ID 397 (P6.001). The motor does not move using this homing
method and the motor must be enabled. When the Operation Mode is IO, this
method is used with the raC_xxx_Ks5100_MAH and is Homing Method 34.

::l:elnq Method - 10 Homing Method - Description

34 Define current position as the origin.

Figure 128 - Referencing Current Position as the Origin

Motor :|

|
|
Eflﬁd
ﬂﬂ. Enable homing

The Digital Input (DI.Enable Homing) must be used to perform this homing.
Referencing the Torque Limit

This homing method references a user defined motor torque parameter
HomingTorqueCollisionTorqueLimit ID177 (P1.087) as a 'hard stop'. When the
motor is homing and the actual motor torque equals the
HomingTorqueCollisionTorqueLimit; and this condition is true for the
HomingCollisionTorqueLimitTime ID178 (P1.088), the optional marker
homing is executed and the homing is complete.

Be sure that the torque used for this homing method is within any user defined
torque limit or the homing does not complete.
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77 |HomingCollisionTorquelimit
178 |HomingCollisionTorquelimitTime

Homing Method - 10 Mode | Homing Method - Description

Look for the collision point in forward direction and regard it as the origin. Return to Z

3 pulse.
36 Look for the collision point in forward direction and regard it as the origin. Do not look
for Z pulse.

Figure 129 - Torque Limit as Reference Point - Forward Direction
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Homing Method - 10 Mode

Homing Method - Description

37

Look for the collision point in reverse direction and regard it as the origin. Return to Z
pulse.

38

Look for the collision point in reverse direction and regard it as the origin. Do not look

for Z pulse.

Figure 130 - Torque Limit as Reference Point - Reverse Direction
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Constant Speed Control

When the Kinetix 5100 drive is in PR Operation Mode, you can use the
Constant Speed control function. The parameters available for PR Mode with
speed control are acceleration/deceleration time, delay time, and target speed.

Figure 131 - Parameter for PR Mode Speed Control

|—p» Delay Time 4_‘

Y\Q/_Feedhack Speed

Command )
1 » Time

Target Speed

Acceleration Time

Speed
A

Feedback Speed
'(_- Command

Deceleration Time

Target Speed

The constant speed control command type is a simple command. See PR Mode
Definitions on page 288 to see the different options available with this
command.

The constant speed control is useful when it is triggered by using an event input
O to interrupt a currently executing PR. Use the interrupt to change the speed of a
currently executing constant speed command.

Figure 132 - PR Mode Speed Screen
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[1] :Constant speed control

OPTIONS

Interrupt previous PR

UNIT: Unit:

Speed and Time Setting

DLY: Delay Time

Data

Target Speed

AUTO: Automatically load the next PR command when current PR completes:

ACC: Time for accelerating to the rated speed (3868 rpm)

DEC: Time for decelerating from the rated speed (3888 rpm) AC@@ : 200 (P5.828) ~| Time=2.8080 ms

@ @:ND © 1:YES
@ @:NO D 1:YES
@ 8.1 RPM D1 : PPS (PUU per sec)

m

ACBP : 288 (P5.828) - | Time=08.880 ms

DLYB® : @ (P5.848) vl

@.1 RPM (-60000 ~ G000}

Comment :| Add comment.
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Chapter 11 Motion Control in PR Mode

These settings are the functions of each bit when a speed command is applied
by using the PRCmdXSetting parameter ID339...1D595 (P6.002...P7.098).

Settings:

Format of this parameter: (High word h) DCBA: (Low word L) UZYX

High Word Low Word
Lrman L omann
E_n_ i

DCBA UuzyH«X

Reserved TYPE, Command type - Setto 1

Reserved ACC, Acceleration time index
Reserved DEC, Deceleration time index
Data Content Target speed [0.1rpm / PPS]

«  YOPT: option

X

DLY, Delay time index Y |OPT, Option
z
U

O W >

BIT 3 2 1 0
UNIT |AUTO |INS

Command Type

See PR Mode Setting on page 346, where you can configure the PR Mode for
speed and control in KNX5100C Software.
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Position Control Command  when the Kinetix 5100 drive is in PR Operation Mode, you can use the
Positioning function. There are two command types:

« Point-to-Point command

« Point-to-Point command (Proceed to the next command when
completed).

The only difference between the two is the function at the end of the

command: stop or continue to the next consecutive PR. Continue means

the next sequential PR is executed.

See PR Command Setting on page 288 on for details on the PR commands.

Figure 133 - PR Mode Position Interface of the Configuration Software

TYPE

[2] :Point-to-Point Command -

/ OPTIONS

Interrupt previous PR
Overlap next PR

CMD: Position command types

@ oa:
©e1:
©1e:
®11:

Speed and Time Setting

ACC: Time for accelerating to the rated speed (3000 rpm)

DEC: Time for decelerating from the rated speed (3000 rpm)

@ 0:NO @ 1:YES

Absolute Position, CMD = DATA
REL Relative Position, CMD = Current Position + DATA
INC Incremental Position, CMD = Previous CMD + DATA

CAP High Speed Position Capturing, CMD = Captured + DATA

ACO® : 200 (P5.020) w | Time=1.333 ms

ACO® : 200 (P5.020) w | Time=1.333 ms

SPD: Target Speed Povee

20.0 (P5.060)

~|[ x 0.1

DLY: Delay Time [pLvee -

2 (PS.048) -

@ @:No

@) First Capture

@ 1:YES

Il

Second Capture

“ Data
Position CMD DATA(PUU) 1000 (-2147483648 ~ 2147483647)
Comment:| Add comment.
Figure 134 - Parameters for PR Mode Position Settings
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Chapter 11 Motion Control in PR Mode

These settings are the functions of each bit when a position command is
applied.

Settings:

Format of this parameter: (High word h) DCBA: (Low word L) UZYX

High Word Low Word
oman L ouman
Ernn_ i

DCBA UuzyH«X
A | SPD, Target speed index ~ |X gYPE,Commandtype-SettoZor
B |DLY, Delay time index Y |OPT, Option
C |Reserved Z  |ACC, Acceleration time index
D |Reserved U |DEC, Deceleration time index
Data Content Target position [PUU]

«  YOPT: option
BIT 32 1 0 Description
Command type |CMD OVLP |INS |-

ABS (absolute positioning)

REL (relative positioning)
Data Content

INC (incremental positioning)

0 0
0 1
1 o
10

CAP (high-speed position capturing)

See Use the PR Mode Editor in KNX5100C Software on page 342, where you
can configure the PR Mode for one of two PR Mode position command types:

« Mode 2 = Point-to-Point Command

« Mode 3 = Point-to-Point Command (Proceed to next command when
complete)

Position Command Types

There are four types of position commands for the PR Mode. These same
position commands can be used for IO Mode, although their names are
different. The raC_xxx_K5100_MAM Set_MoveType is shown in brackets. You
can choose the position command according to the application requirements.
The functions of each type are described in the examples below. The condition
in these examples is that a position command is still being executed and
another type of command is inserted. To see how the position commands are

combined, see Figure 135.

« Absolute position command (ABS, raC_xxx_Ks5100_MAM Type 0 =
Absolute): when executed, the target position value equals the absolute
command value. In Figure 135, an ABS command with the value of 60000
PUU is inserted in the previous PR command with setting target position
of 60000 PUU on the coordinate axis.
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« Relative position command (REL, raC_xxx_K5100_MAM Type 7 =
Relative): when executed, the target position value is the motor's current
position value plus the position command value. In the figure, a REL
command with the value on 60000 PUU is inserted in the previous PR
command. The target position is the motor's current position (20000
PUU) plus the relative position command (60000 PUU), which equals
80000 PUU in the coordinate system. The target position specified by the
original command is omitted.

+ Incremental command (INC, raC_xxx_K5100_MAM Type 1=
Incremental): when executed, the target position is the previous target
position value plus the current position command value. In the example
below, an INC command with the value of 60000 PUU is inserted in the
previous PR command. The target position is the previous target position
value 30000 PUU plus the relative position command 60000 PUU, which
equals 90000 PUU. The previous destination specified by the previous
command is combined to define the new one.

« High-speed position capturing command
(CAP, raC_xxx_Ks100_MAM Type 8 = Capture): when executed, the
target position is the last position acquired by the Capture function plus
the position command value. In the following example, a high-speed
capturing command with the value of 60000 PUU is inserted in the
previous PR command. The target position value is the captured position
value of 10000 PUU plus the relative command of 60o0ooo PUU, which
equals 70000 PUU. The target position specified by the original
command is omitted.

Figure 135 - Four Types of Position Command

Motor
current position Tar.?'et
osition
Absolute command (Fb_PUU) P
60000 PUU I | l | | | l | | | | >
0 10000 20000 30000 40000 50000 |60000(70000 80000 90000 100000
Motor current Target
osition iti
Relative command (l;b_PUU) + 60000 position

I S R S

0 1000020000 30000 40000 50000 60000 70000 {80000(90000 100000

 J

Motor current Endpoint of
position o d Target
Incremental (Fb_PUU Jrevuzgrsn%org)man -+ 60000 position
command (INC) - l
I SR N SN RO R N L,
0 10000 20000 [30000] 40000 50000 60000 70000 80000 [90000] 100000
Capturing Motor current Target
- osition A
High-speed position position + 60000 (I;b_PUU) position

capturing (CAP)

sooob0 | Lol

 J

0 (10000( 20000 30000 40000 50000 60000(70000( 80000 90000 100000
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Jump Command

The drive provides a jump command in PR Mode. It can call any PR command
or form PR commands into a loop, as shown in Figure 136. You can specify the
PR command number to be jumped to by using PR Mode setting screen in the

configuration software. Among the options, Interrupt Previous is available,
this interrupts the currently executing motion command. DLY is the delay
time determined by shared PR parameters ID332...1D347 (P5.040...P5.055).

Once a jump command is issued, the servo drive will start counting the delay

time and execute the jump once the delay time expires.

Figure 136 - Jump Command in PR Mode

Figure 137 - Using PR Mode Jump Command

PR#01 Jump
Jump ‘
PR#07 PR#08 PR#09 PR#10

TYPE

[7] :Jump to the specified command

OPTIONS

Interrupt previous PR

@ @:No © 1:YES
Speed and Time Setting
DLY: Delay Time DLYge : 8 (P5.848) -
Data
PR: Jump to the target PR command PR#BE -
Comment :| Add comment .
’ Upload ] [ Download
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These settings are the functions of each bit when a jump command is applied
using the 1D399...ID595 (P6.002...P7.098) PRCmdXSetting.

Settings:

Format of this parameter: (High word h) DCBA: (Low word L) UZYX

High Word Low Word
oman L ouman
Ernn_ i

DCBA UuzyH«X
A |Reserved X | TYPE, Command type - Set to 7
B |DLY, Delay time index Y |OPT, Option
C |Reserved Z  |Reserved
D |Reserved U |Reserved
Data Content Jump to target PR command(0...99)

« Y: OPT: option

BIT 3 2 N1 0
- - INS

Command Type

See Use the PR Mode Editor in KNX5100C Software on page 342, where you
can configure the PR Mode as Jump to specified command.
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Write Command The write command in PR Mode can write constants, parameters, data arrays,
and monitoring variables to the specified parameters or data arrays. Users can
write the parameter by using the PR Mode setting screen of the configuration
software. This command can interrupt a currently executing PR and can load
the next PR when the write is completed. The ROM option lets the drive write
parameters to both RAM and EEPROM at the same time. However, frequent
usage will shorten the life of EEPROM. DLY is the delay time selected by shared
PR parameters ID332...ID347 (P5.040...P5.055). Once a jump command is
issued, the servo drive will start calculating the delay time. The table below
shows the bit function when a write command is used.

Writing Target | Data Source

Parameter Constant
Data array Parameter
- Data array

- Monitoring variables

Figure 138 - Using PR Write Command

Pr. Mode |Chart |Statements User Variable|

Setting PR #1
P6.282:8[2xe00080008 ]
PG.@883:8[8xeaa8000e ]

TYPE -

[8] :Write to Parameters or Data Array -

OPTIONS
Interrupt previous PR - -

@ g:NO © 1:YES
AUTO: Automatically load the next PR cmd when current PR cmd completes: @ 8:ND @ 1:YES

ROM: Upload to EEPROM when uploading a parameter @ g:ND @ 1:YES

m

Parameter setting

Target P B ~- 8 - DSP Firmware Version (Read-only Parameter!)

DLY: Delay Time DLY®@ : 8 (P5.848) -
Data
Data Source @: Constant -~ @ E (-3.2768 ~ 3.2767) =
Comment:| Add comment.
‘ ’ Upload ] [ Download
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These settings are the functions of each bit when a write command is applied
using the PRCmdXSetting ID399...ID595 (P6.002...P7.098).

Settings:

Format of this parameter: (High word h) DCBA: (Low word L) UZYX

High Word Low Word
Lrman L omann
E_n_ i

DCBA UuzyH«X
A |DESTINATION X | TYPE, Command type - Set to 8
B |DLY, Delay time index Y |OPT, Option
C [SOUR_DEST Z | DESTINATION
D |0 U |DESTINATION
Data Content SOURCE
« Y: OPT: option
BIT 3 2 1 0
Command type |- ROM  |AUTO |INS

« C:SOUR_DEST: data source and data format to be written.

BIT 3 ‘ 2 1 |0 Description
Command type |SOUR - |DEST |Data source Writing target
0 0 0 Constant Parameter
0 N 0 Parameter Parameter
1 1|0 0 Data array Parameter
1T N 0 Monitoring variable | Parameter
Data content 0 i
0 |0 1 Constant Data array
0 1 Parameter Data array
1 1|0 1 Data array Data array
1T N 1 Monitoring variable | Data array
. Z,UA: DESTINATION: destination
A [ Z
Target: Parameter  |Parameter group | Parameter number
Target: Data array | Data array number
« SOURCE: data source setting
D ¢ B AU 2 Y X

Data source: Constant

Constant data

Data source: Parameter -

Parameter | Parameter
group number

Data source: Data array -

Data array number

Data source: Monitoring variable

Monitoring
variable number

See Use the PR Mode Editor in KNX5100C Software on page 342 to configure

the PR Mode as Write to Parameters or Data Array.
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Index Position Command

At this time, the Kinetix 5100 drive does not have a native rotary mode
operation. This Index Position Command is a feature that lets you execute
absolute indexing commands that persist through the natural unwind of the
feedback device (typically, 2.147 billion counts).

An example is a conveyor that constantly indexes forward, once the natural
unwind of the encoder occurs, the absolute position will continue to position
using the index coordinate system. Since there is no unwind operation, the
feedback counts register does not reflect the index coordinate position (PUU).

Figure 139 - PR Mode Indexing Coordinates

Position (PUU)

R Motor's feedback
position
Total index moving
distance 1D234 (P2.052) -1 Motor’s index position
0 /]/I/I/I/I//I/ 3, Motor’s running
direction
_(231_1 )
Total index moving distance
Indexing
coordinates
A
Total index

moving [— — — — — —

dist: 8

Istance ; /

6 /
5 7/
4 7
3 /
7 Motor's
; ; = running

7 direction

D234 (P2.052) IndexingCoordinatesScale sets the spacing of the indexing
coordinates, indexing command position, and indexing feedback position. If
the value is too small, it can cause errors in the indexing coordinates.

Table 113 - Relevant Parameters

Parameter Name

ID8 (PM.032) MotorMaxSpeed

D151 (P1.044) GearRatioslaveCountsN1
1D152 (P1.045) GearRatioMasterCounts
1D234 (P2.052) IndexingCoordinatesScale
ID600 (PM.004) EncoderResolution

IMPORTANT  Prior to using the Index Position function, homing must be completed.
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We have created an Index Coordinates Setting Wizard to guide you in
selecting the correct values for your Index Position command.

Figure 140 - PR Mode Index Position Screen

¥ PR Mode Editor [
HEsbadaal|

["e [Jshow currrent PR.

| Hovement type: |Rotary

Cnd ‘ Run PR. Cmd | |Stop PR. Cmd| |[JForced Srv ON | [1ndexing Coordinates Setting Wizard

¥ Speed and Time ... A
Accel / Decel Time
Delay Time
Internal Target...
¥ General Paranet. ..
Electronic Gear...
Software Limit
Deceleartion Ti...
Event ON/OFF Se...
¥ Homing Setting
Homing Mode

Homing Speed Se...
Homing Definition
VPR Mode Setting
(PR#01] T:8 |4
[PR#02] T:3
[PR#03] T:3
(PR#04] T:2 |4
[PR#@5] T:0
[PR#06] T:0
[PR#07] T:0
[PR#08] T:0
[PR#09] T:0
[PR#10] T:@
[PR#11] T:0
[PR#12] T:0
[PR#13] T:0

[PR#14] T:0 v

Pr. {1 KNX5100C

SettiIndex Coordinates Setting Wizard
P6.04d

P6.0d

vy Starting PR Command:
@ 2
vop| MNumber of indexes :
70 Number of indexes

[Jinterval Setting between two commands

P2.052 Indexing Coordinates Scale (PUU):

A 100000

ROM| Interrupt the previous PR Command:

@®@e : NO O1 : Yes
Overlap the next PR cmd. When the PR cmd overlap, please set DLY to @: $2.052 Indexing
@e : N O1 : YES Coordinates Scale

(PU)
Rotation direction
vPa| @e: Forward direction
(1: Reverse direction

T (O2: The shortest distance

Speed unit

@e : 0.1 RPH O1 : e.e1 RPH
oL Accelerating (@~ |ACEO : 200 (P5.020) v

Decelerating (0~ |ACO® : 200 (P5.020) v

3 Target speed POV@@ : 20.0 (P5.€60) v
vod Delay time |DLY@® : @ (P5.040) v
Dat [JcCalculate Electronic Gear Ratio

(Gear A/Gear B * PM.@@4/P2.052 = P1.844/P1.€45)

Gear A 1 P1.044=
=>

[ con Gear B |1 P1.e4s=

[JcClick OK to download all indexing parameters and P2.052.

oK

Hex Settings for Index Coordinate System

These settings are the functions of each bit when a index command is applied

using the ID339...1D595

Settings:

(P6.002...P7.098) PRCmdXSetting.

Format of this parameter: (High word h) DCBA: (Low word L) UZYX

High Word

IR
h [ l:| J

DCBA

Low Word

LOU20

UuzyHX

A |SPD, Target speed index  |X TYPE, Command type - Set to OxA
B |DLY, Delay time index Y OPT, Option

C |[OPT2 z ACC, Acceleration time index

D |Reserved 1] DEC, Deceleration time index
Data Content Index Position command [PUUJ0 -

P2.052-1)
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« Y: OPT: option

BIT 3 ‘ 2 1 0 Description
Command type |DIR OVLP INS -
0 0 Forward (always move forward)
1 Reverse (always move in the reverse
Data content - - direction)
1 0 Shortest distance
1 1 -

« C:OPT2: Option 2

BIT

3 2

Command type

AUTO

S_Low

See Index Coordinates Settings Wizard on page 335 for Index position control

and use the Index Coordinates Setting Wizard.

Index Coordinates Settings Wizard

The wizard simplifies the entries of the index coordinates by pre-populating
the PR data that is specified. The wizard uses your entries and creates one (or
multiple) PR# entries to represent the information entered in the wizard. Click
Index Coordinates Setting Wizard in the PR screen of the configuration

software to launch the wizard.

Figure 141 - Indexing Coordinates Setting Wizard

[ PR Mode Editor []

AR | Movement type: |Rotary ”

-|:|Show currrent PR. Cmd Run PR. Cmd | Stop PR. Cmd %DForced Srv ON
|

Statements User Variable

I ¥ Speed and Time Settine A Pr. Mode Chart
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Figure 142 - Indexing Coordinates Setting Wizard in PR Mode

T KNX5100C

Index Coordinates Setting Wizard

Starting PR Command:

e [Jinterval Setting between two commands
Number of indexes :
Number of indexes

P2.852 Indexing Coordinates Scale (PUU):

Interrupt the previous PR Command:

@0 : No OAF:AYES
Overlap the next PR cmd. When the PR cmd overlap, please set DLY to ©:
@e : NO Q1 : Yves

Rotation direction

@e: Forward direction
(O1: Reverse direction
(Q2: The shortest distance

Speed unit

@e : 0.1 RPM O1 : e.e1 RPM
Accelerating (e~ |ACG® : 200 (PS.020) v
Decelerating (6~ |ACG® : 200 (P5.020) vl

Target speed ‘POVOO : 100.0 (P5.060) VJ

Delay time [DLVOO : @ (P5.e40)

[Jcalculate Electronic Gear Ratio
(Gear A/Gear B * PM.0@4/P2.052 = P1.044/P1.045)

R S

Gear A |1 Riioaas
= I T e
Gear B |1 2

Jl-’1.645=

[Jclick OK to download all indexing parameters and P2.852.

[ ok
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As shown in Figure 143, the start PR command is set to 1 and command

number is set to 8 (which means that the wizard creates 8 sequential PRs) and

total moving distance is 80000 PUU (the wizard creates 8 PRs with an

equidistant 10000 PUU each distance). Click OK for the wizard to

automatically pre-populate the PR values (Figure 144). You can modify the
values with your application requirements if needed.

These index types are used with the raC_xxx_Ks5100_MAM, Move Types 2,3,4.

Figure 143 - PR Mode Index Position Example

Forward Direction (Always forward).
raC_MAM; Move Type=3

Indexing
Coordinate

Current LT

position

Reverse Direction (Always reverse).
raC_MAM; Move Type=4
and
Shortest Distance. raC_MAM; Move Type=2

Target
Indexing position
coordinates
A
Total index
moving Forward Direction
distance 9 (Always forward) 8 @7q000 PUU
Current 7/ } 50004 PUU
pgsmon ?/ 6450000 PYU
5 5 740000 PUU
Target 4 Moeo PUU
position 3 Reverse Direction 3 420000 PUU
2 7 (Always reverse) | o 4)000 PUU Motqrs
18& and 4 g ouy . funning
Shortest Distance direction

Figure 144 - PR Mode Setting

¥ PR Mode Setting
tPr#e1) T:10 |4 -

trrtoz) Too I z PR Path  Data Source
: Position
(PR%03] T:10 L . (Valzxe)
(PR¥e4] T:10 L . #01 0
PR#e5) T:10 |4 . #02 10,000
[PR#06] T:10 |4 . #03 20,000
[PRee7] T:10 4 . #04 30,000
#05 40,000
(PR#e8] T:10 L - #06 50,000
[PR%69) T:e #07 60,000
[PR#10] T:@ #08 70,000

See Index Position Command on page 333 for information on the Index

Coordinates function. If you choose a command type of [0xA]: Index Position
Control, you can configure the OPTIONS and the Speed and Time Setting on

the PR Mode tab.

Figure 145 - PR Mode Editor for Index Position Command

TYPE

[£0xa1 : Tndex Position control -]

OPTIONS

Interrupt previous PR A
e P 8 aino O 1ives

Overlap next PR
o bIR
Dt © 8: forward (Always move forward)

©1: reverse (Always move in reverse direction)
D2 the shortest distance

Speed factor

@6 : 0.1 r/min ©1: 6.81 r/min

AUTO: Automatically proceed to the next PR cmd after current PR cmd is completed: @ ging

AC0 : 208 (P5.020) ¥

DEC: Time for decelerating from the rated speed (3660 rpm)  [ACGO : 260 (P5.820) -

POVER : 26.0 (P5.068) -

DLY®? : @ (PS.e4e) -

Speed and Time Setting

ACC: Time for accelerating to the rated speed (3000 rpm)

SPD: Target Speed

DLY: Delay Time

Data

Data Source 0 0~ (P2-52-1)

@ 1:vES

® 0:n0 1:vEs

[Coment] aa coment.
LA ]
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Index Position Command Operation

In the scope tracing in Figure 146, the blue pen is motor rpm and the pink pen
is motor feedback position.

Figure 146 - Index Position Command Operation

W scope ] =N ECE
FEaA @M & [[Ern_]l| |[<uick too1> v Add dat

I
Fine-tuning Preferences
CHS~CH8 Condition

A

[ cHs:|General v [1]32 bit
Feedback position [PUU]

Data: 310000

Rel. val.: 31006@

[ cH6: |General v []32 bit
Motor speed: real-time [t v

oata: I
ret. vor.. S

IXIXIXIXIXIX A

When executing the indexes (in this example, PR#01...PR#-08) the motor must
be homed before executing the indexes. The indexes move forward for 8
separate indexes, when it is complete, you can restart the sequence by setting
Command Triggered DI signal. This Scope trace shows two sequences by using
the Index Position instructions. In summary, the benefit to using this system
is that the absolute positioning can occur with repetitive indexes, without
having to re-calculate absolute targets. This system provides a 'quasi' rotary
mode of operation.

IMPORTANT The indexing coordinate system may not reflect actual motor counts,
because its absolute range is persistent through the natural rollover of
the motor feedback. For this reason, it is not considered a true rotary
unwind.
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Arithmetic Operation
Commands

In PR Mode, the drive provides arithmetic and simple logic commands,
including addition, subtraction, multiplication, division, OR, AND, MOD, and
logic conditions. Available operands that can be written or read include user
variable, parameter, data array, monitoring variable, and constant types.

Arithmetic operations must be set via the Arithmetic Operations dialog box in
KNX5100C software. See Index Position Command Operation on page 338. To
avoid error occurrences, do not use the front panel or a Message instruction to
do the setting.

Figure 147 - PR Arithmetic Operations Screen

= O f g & @ | rovement type: |Rota ]
@ [Jshow currrent PR. |[@ Run PR. Path |Stop PR. Path | [JForced Srv ON Indexing Coordinates Setting Wizard

Speed and Time ... A Pr. Mode Chart Statements User Variable

Accel / Decel Time Setting PR Now Path %1
P6.002 :11[0x00000008]
Delay Time P6.003 :1[0x00000001]

TYPE =)

Internal Target...

General Paranet. .. [exB] : Statement v

Expressions

®o:no O1:ves

[-[oe [vaiue  [oor [rpe [votue [oex] beiete singlc iten

= o
I - I I

Evant ON/OFF Se...
Homing Setting

Homing Mode
Homing Speed Se...

Homing Definition

PR Mode Setting

teree1) T:a1 | % . y
Quick Setting
[PR¥G2] T:3

Next PR Clear

|
rpree3) T:3 [|1F
PR#G4] T:2 L %
| — —— o —
s e
[PR#@8] T:0
Statement
[PR#€9] T:8
[PRY10] Ti0 Statement Number: |so - - [T Total Capacity:
R Address: [0 7/ 1150
Type Definition
User[*] User Variable 64 total user variables stored in the drive - you can use these variables, but they
(0...83) are internal to the drive only. These variables are 32 bit registers.

Use the pull-down menu to select the parameter.

IMPORTANT: Not all parameters support a write using the statement command - it
Px.xxx |Parameter Entry  |is more likely to have success using a Write to Parameter Command dedicated
operation. However, depending on the parameter and the drive mode including
state, not all parameters can be modified.

There are 800 user Data Array values that can be modified. These include E-CAM
points.

Arr[*]  |User Data Array

Arithmetic Operations

When you configure a PR command type as [0xB] Statement, you must use the
Arithmetic Operations dialog box in KNX5100C software to define the
commands, including addition, subtraction, multiplication, division, and logic
conditions. The configuration dialog box has three sections: Expressions,
Procedure, and Statement.
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When in PR Mode, the Statement type allows you to define an expression, then
evaluate the logical output of the PR once the Expression executes and the
Procedure statement is evaluated. The Statement type only executes once and
must have the Servo On signal true. The Statement type only operates within
the PR programming environment. For example, if you initiate a Jog Forward
command by using the Digital Input, the Statement PRs do not execute in
parallel. The Statement type (like other PRs) executes once the initial PR is

selected (by using Digital I0) and the Command Triggered Digital Input
transitions ON.

Statement Type Characteristics

« Statements are executed once (the statement does not continuously
evaluate; unless a JMP statement is used)

« Statements only operate while the drive is enabled

Figure 148 - PR Arithmetic Operations Screen

Pr. Mode |Char‘t |S‘tatements User Var‘iable|

Setting PR #1
P6.882:0[8x00000000 ]
PG6.883 ;e[ éxeeoeaa8e ]

¥ TYPE

[@xB] : Statement

¥ Expressions

Interrupt previous PR 5 "
EEE @ @:NO0 © 1:YES

Type Value = [Type Value Opr |Type Value Hex Delete single item

¥ Procedure

ick Setti
Data Format Value Data Format Quick Setting
e
Else jump to -
¥ Statement
Statement Number: |s@ - PR- |1 Total Capacity: ‘
Address: 1 2 [/ 115@
Length: 1 Spent time: | ©.80 (us) Copy from E

Comment:

Comment:| Add comment.

]
v
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Expressions Section

This section supports addition, subtraction, multiplication, division, AND, OR,
and MOD operation as well as logical operations for multiple data. Table 114
shows the supported operators and calculation data with data format in DEC

and HEX.

Table 114 - Description of Each Field in the Expressions Section

Data to be Written = |Calculation Data Operator Calculation Data
User variable
User variable (User[0...63]) (User[0...63]) Addition (+) User variable (User[0...63])

Constant (Constant)

Parameter (PX.XXX)

Data array (Arr{0...799])

Data array (Arr[0...799])

Parameter (PX.XXX)

Monitoring variable
(Mon[*])

Subtraction (-)
Multiplication (*)
Division (/)

Obtain remainder (%)
And (&)

Or(l)

Constant
(Constant)

Data array (Arr[0...799])

Procedure Section

This section uses the IF statement to evaluate whether the user-defined
condition is fulfilled. If it is true, jump to the specified PR command pull-down
setting is used. If it is false, jump to the other specified PR command pull-
down setting is used. If you click Next PR in Quick Setting, the software
automatically inputs the condition and then jumps to the next PR command. If
you leave this section blank, then the PR procedure stops once the basic
operation is done. See Table 115 for data formats and operators.

Table 115 - Field Description for the Procedure Setting Section

Data format Operator Data format
User variable
(User[0...63])
User variable
(User[0...63])
Constant
(Constant)
Greater than (>)
Greater than or equal
Data array to>) Constant
(Arr{0...799)) Less than (<) (Constant)
Less than or equal to (<)
Equal to (=)
Not equal to ()
Parameter
(PX.XXX)
Data array
(Arr[0...799])
Monitoring variable
(Mon[*])
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Statements Tab Section

This section includes existing statements and memory capacity. Statements
save the data from the expression and procedure sections. Data in the
expression and procedure sections of the same statement always remain
identical and can be shared by multiple PR commands. If data in those two
sections are different, then the data is saved to another statement. The time
required to execute the statement is shown in the Spend Time field. Total
Capacity shows the servo drive memory capacity. Basic operations cannot be
performed if there is no memory space available.

The Statements tab is shown in Figure 149. The upper section displays all the
statements and the lower section displays the operations in each statement
and the values.

Figure 149 - PR Procedure

Statement information:

& T
Delete Select : 5@ Etoz]

Statements programs list :

a |58 START
1 |Px.xxx P0.080 = User[*] @
2 |IF User[*]>0 True -» PR#11 False -> PR#12

Use the PR Mode Editor in The PR Mode Editor is accessed by KNX5100C software:
y
KNX5100C Software Function List>Motion Control>Parameter Editor

Figure 150 - PR Mode Editor
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" Speed and Tine Setting
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toasey 12 (1 590: Target speea roves : 0.0 (ps.0e0) |0 x 0.1
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tpases) T:o DLY: Delay Time LYeo : o (ps.0s0)
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Speed and Time Settings

You can use KNX5100C software to configure the shared PR parameters for
these Speed and Time Settings:

« Accel/Decel Time (shown in Figure 151)

« Delay Time

« Internal Target Speed

There are 16 accel/decel times and 16 internal (preset) speeds. These values can
be modified by using KNX5100C software from Function List>Parameter
Editor>Motion or from Function List>PR Mode Editor>Speed and Time
Setting. You can modify these parameters by using explicit writes via Class 3
Messages, or by using KNX5100C software.

Figure 151 - Speed/Time Setting Tab

[¥ PR Mode Editer []

B B & G| Hovenent

® []Show currrent PR. Cmd | 8

type:

===

Run PR. Cmd | [Stop PR. Cmd | |[C]Forced Srv ON

| Indexing Coordinates Setting Wizard

Speed and Time Setting =~

Accel / Decel Time

Delay Time A
|=
Internal Target Speed

General Parameter Setting
Electronic Gear Ratic H
Software Limit

Deceleartion Time for ...
Event ON/OFF Setting

Homing Setting

Homing Mode

Homing Speed Setting

Homing Definition

PR Mode Setting

[PR#81] T:1@

[PR¥82] T:1@

[PR#83] T:1@

[PR¥B4] T:1@

[PR#85] T:1@

[PR¥B6] T:@

[PR¥87] T:@

Speed/Time Setting |chart | Statements |user variable

P5.820~P5.835: Accel / Decel Time

ACes

AcCel

AcCez

Aces

ACesq

ACes

ACes

AcCe7

ACes

ACes

ACl8

AC11

AC12

AC13

ACl4

AC15

P5.048~P5.855: Delay Time
P5.060~P5.075: Internal Target Speed

(ms) (P5.828) (1~5550@)
(ms) (P5.821) (1~B55@@)
(ms) (P5.822) (1~B55@@)
(ms) (P5.823) (1~B550@)
(ms) (P5.824) (1~5550@)
(ms) (P5.825) (1~B555@@)
(ms) (P5.826) (1~555@@)
(ms) (P5.827) (1~B55@@)
(ms) (P5.828) (1~B5550@)
(ms) (P5.829) (1~B555@@)
(ms) (P5.838) (1~5550@)
(ms) (P5.831) (1~B55@@)
(ms) (P5.832) (1~B555@@)
(ms) (P5.833) (1~B55@@)
(ms) (P5.834) (1~1588)

(ms) (P5.835) (1~1288)

[PR#BB] T:8
[PR#BI] T:@
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General Parameter Settings

You can set the general parameters, such as electronic gear ratio, software
limit, Deceleration time, and Event On/Off. See Configure Electronic Gear (E-
Gear) Ratio on page 169, Configure Limits on page 177, and Event Trigger on
page 356 for more information.

Figure 152 - General Parameter Settings

I PR Mede Editor []
@ B RWE G B Movenent type: [Rotary ”
o

 Speed and Time Setting + | Global [Chart [Statements |User Variable|

| e [Clshow currrent PR. Cmd

["]Forced srv ON ‘ | tndexing coordinates setting Wizara

Accel / Decel Time | ¥ Electronic Gear Ratio

Delay Time P1.844: Electronic Gear Ratio (Numerator) (N1) 16777216 (1 ~ 53687@911)

driternal Targetsspeed P1.845: Electronic Gear Ratio (Denominator) (M) 100000 (1 ~ 2147483647)

¥ General Parameter Setting e

| || ¥ software Limit
Electronic Gear Ratio
P5.808: Forward Software Limit 2147483647 [[|Enable (-2147483648 ~ 2147483647)
Software Limit

P5.809: Reverse Software Limit -2147483648 [[]Enable (-2147483648 ~ 2147483847)
Deceleartion Time for ...

¥ P5.803: Deceleration Time for Auto-protection

n

Event ON/OFF Setting

Teemalooting Inhibit Limit: Forward [acas : e (ps.e35) -
Homing Mode Inhibit Limit: Reverse [acas : e (ps.e35) -
vy oed et Software Limit: Forward [ac1a : se (ps.e34) -
Homing Definition

Software Limit: reverse [ac1a : se (ps.e34) -
¥ PR Mode Setting
[PRYG1] T:18 Position Command / Feedback Overflow: [acas : e (ps.e35) -
[PR#62] T:10 Motor stops: [ac1a : se (ps.e34) -
[PR#E3] T:1@ ¥/ P5.098, P5.099: PR# triggered by event rising/falling-edge setting
[PR#84] T:10 EV1 Event : ON [nea -
LERE0S) bl EV2 Event : ON [nea -
[PR#06] T:0

EV3 Event : ON [nea - =
[PR#G7] T:0
[PR#08] T:0
[PR#@] T:0
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Homing Setting

From the Homing Setting, you can configure the Homing method, speed
settings, and Homing Definition parameters. See Homing on page 298 for
more information on the Homing Mode and Speed Settings. The Homing
Definition settings are shown:

« Command: This pull-down menu selects what the next operation is when
the Homing is successfully completed.

« Acceleration/Deceleration/Delay: The pull-down menu selections for
accel/decel/delay times that are used with the Homing Method timing
diagrams are chosen in the Homing Definition section.

« Home: You can enable the Homing Operation on power-up. When this
option is enabled, the drive power is cycled and the motor is enabled, the
homing sequence begins.

The homing operation is also PR#00. This is not changeable and is
O selectable in PR Mode when choosing a PR to execute.

Figure 153 - Homing Tab

¥ PR Mode Editor [] o &=
= @ \,ﬂ L‘E & @| Movement type: Rotary H

@ [[|Show currrent PR. Cmd |@ Run PR. Cmd | | Stop PR. Cmd| |[[]Forced Srv ON Indexing Coordinates Setting Wizard

Speed and Time Setting  ~ | Homing |Chart [Statements | User Variable|

Accel / Decel Time P5.604: Homing Mode
Delay Time ¥=> Homing Method: [x:@: Homing in forward direction and regard PL as homing origin -
Internal Target Speed Y=3 Signal Setting: [v:@ : Move backward to Z pulse -
General Parameter Setting
=3 Behavior after Reaching the Limit:  |2:@ : Display error -

Electronic Gear Ratio

Homing Speed Settin
Software Limit o -

z : Hi i i 1808 (1 ~ 20000)
T, P5.805 : High Speed Homing (1st Speed Setting)
- ; ; ; 200 (1 ~ 5600)

Event ON/OFF Setting P5.806 : Low Speed Homing (2nd Speed Setting)
Homing Setting P6.000, P6.001: Homing Definition
Homing Mode Command [a:sT0P -
tomingispeedisactine| Acceleration Time [acoe : 200 (ps.020) -
Homing Definitien

. 1st Deceleration Time [acoe : 200 (ps.820) -
PR Mode Setting
(PRO1] 10 e Bttt ion e Use the same deceleration time as STP command. STP command in "General Parameter Setting".

[PR#02] T:10 Delay Time [oLvee : e (ps.eee) -

[RR203) 1:18 HOME: Activate homing mode, when powered on: g p. gisable & 1: enable

[PR#04] T:18

[PR#05] T:1@

[PR#GE] T:0 P6.881: Origin Definition -] (-2147483648 ~ 2147483647 )

[PR#87] T:0

[PR#88] T:0
[PR#89] T:0
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PR Mode Setting

From the PR Mode Setting, you can configure the PR commands.

Figure 154 - PR Mode Tab

& PR Mode Editor []

= B A e @| Movement type: |Rotary

a Run PR. Cmd Stop PR. Cmd

® [[]Show currrent PR. Cmd

[[IForced srv oN ‘ [ Indexing Coordinates Setting Wizard

(E=8 ECH Fx3)

¥ Speed and Time Setting  ~ | Pr. Mode |Chart | statements |User Variable|

Accel / Decel Time Setting PR #1
P6.802:0[@x00000000]
Delay Time P6.803:8[@x00000000]

Internal Target Speed ¥ TYPE

¥ General Parameter Setting = [e] :nN/A

Electronic Gear Ratio + OPTIONS
Software Limit
Deceleartion Time for ...
Event ON/OFF Setting

+ Homing Setting

Homing Mode

Homing Speed Setting
Homing Definition

¥ PR Mode Setting

[PR#01] T:18

% Speed and Time Setting

[PR#02] T:18

[PR#03] T:18
[PR#04] T:18

[PR#85]

()
=

[PR86]
[PR#87]
[PR%85] T
[PR¥18]
[PR#11]
[PR¥12]
[PR#13]

[PR¥14]

Comment:| Add comment.

[PR#15]

=
=
5
=
3
T
T
=
[PR#03] T:
i
T
T
T:
i
T
i

D & B Rk ale & &

[PR¥16]

Upload

] [ Download ]

The Type pull-down menu lets you select the PR command type and
corresponds to the X value in the PRCmdXSetting parameters, for example

parameter PRCmdiSetting ID399 (P6.002).

% TYPE

[@8] :N/A

[1] :Constant speed control
[2] :Point-to-Point Command

[3] :Point-to-Point Command (Proceed to the next command when completed)

[7]1 :Jump to the specified command

[8] :Write to Parameters or Data Array
[@xA] : Index Position control

[8xE] @ Statement

X:TYPE, Command Type

1: Constant speed control

2: Point-to-point command

3: Point-to-point command (Proceed to the next command when completed)

7: Jump to the specified PR command

8: Write to parameter or Data Array.

A: Index position control

B: Statement / arithmetic operation
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Each command type, except for (B) Arithmetic/Statement, lets you configure

the Options and the Speed and Time Setting for the PR command. The options
differ depending on the command type. These settings correspond to the Y, A,
U, A, B, and C values of the PRCmdXSetting parameters, for example

parameter PRCmdiSetting ID399 (P6.002).

See PR Mode Definitions on page 288 for more information.

« Jump to the specified command (7) - This command type lets you create
looping program sequences where you can jump to specific PR# values.

See Iump Command on page 329 for more information.

«  Write to Parameter or Data Array (8) - This command type lets you write
a specific parameter or data array value. See Write Command on page 331

for more information.

Figure 155 - PR Command Settings

¥ PR Mode Editor []

= @ \,ﬂ L‘E & @| Movement type: Rotary H

@ []Show currrent PR. Cmd

a

¥ Speed and Time Setting =~
Accel / Decel Time

Delay Time

Internal Target Speed E
General Parameter Setting

Electronic Gear Ratio

Software Limit
Deceleartion Time for ...
Event ON/OFF Setting
Homing Setting
Homing Mode

Homing Speed Setting
Heming Definition

PR Mode Setting
[PR#01] T:8

[PR#02] T:18

[PR#03] T:10

[PR#04] T:18

[PR#05] T:10

[PR#86] T:0

[PR#87] T:0

[PR#08] T:0

[PR#89] T:0

[PR#18] T:1

[PR#11] T:3

[PR#12] T:2

[==]r=]
Run PR. Cmd | | Stop PR. Cmd | |[[]Forced Srv ON Indexing Coordinates Setting Wizard

Pr. Mode [Chart [ sStatements [user variable|
Setting PR #1
P6.002:0[ 280060000
PG.003 : 0[2x00060000]

TYPE A
[(81 :write to Parameters or Data Array -

OPTIONS

Interrupt previous PR 2 R

@ 8:no © 1:vES

AUTO: Automatically load the next PR command when current PR completes: @ gino ® 1:vES

ROM: Upload to EEPROM when uploading a parameter ® 0:h0 & 1:vES

Parameter setting

Target P8 v~ @ « DSP Firmware Version (Read-only Parameter!)

DLY: Delay Time DLYe® : @ (P5.848) -

Data

Data Source  [@: Constant ~| e (-3.2768 ~ 3.2767)

Comment:| Add comment.

’ Upload ] [ Download
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Chapter 11 Motion Control in PR Mode

Display of PR Procedure in  This section describes how the software displays information related to each of

KNX5100C Software

348

the seven types of PR Mode commands. This display is on the Chart tab of the
PR Mode Editor in KNX5100C software. To help you understand how PR
procedure works, the configuration software presents the execution order and
calling sequence of all PR procedures.

¥ PR Mode Editor []

= DAEE| | Movement
[ ] DShow currrent PR. Cmd !0 Run PR. Cmd | Stop PR. C
¥ Speed and Time ... A Homing Chart dtatements User Variab

Accel / Decel Time | Refresh | [Jpetail

Parts of the PR Display

The PR display includes five parts: number, execution property, command
type, next PR command, and command data.

Figure 156 - PR Display

PR#1 (1)(O) 2
Position 3
DLY =[0] O ms ?
100000 PUU 4
INC
200 rpm 5

1. Number: the PR number, ranging from PR#0...PR#99 (100 sets of PR
commands).

2. Execution property: (B) Execute homing when power on; (O) Command
overlap; (R) write data to EEPROM,; (I) command interrupt.

3. Command type: there are six types of PR commands: homing, speed,
position, writing, jumping, and arithmetic operations. The color
displayed in this section depends on the command type.

4. Next PR command: if followed by a PR command, the arrow points to the
specified PR command.

5. Command information: displays the details of this PR command. The
color depends on the information types.
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Homing PR Display

In the display of homing methods, PR#0 always signifies the homing
procedure, which is identified or indicated as ‘Homing’. See Figure 157.

Figure 157 - Homing Methods Display

0:PLZ u 2
Offset=0 3
PR#1 = 4
Speed1=100 5
Speed2=20 - 6

Command execution type: to execute homing when the drive is in Servo
On state, it displays (B); if homing is not required, then no information is
displayed.

Method selection: homing methods and Z pulse setting are shown in the
table below. Characters with red text (see Figure 157) indicate which
'method' is used to set the Home Position. For example, if a Z pulse is
used, the Z is used to set the Home Position, so the Z is in red text. If
there is no marker pulse used and the ORG transition is used to set the
Home Position then ORG is in red text.

« Fsignifies running forward

« Rsignifies running in reverse

« ORG signifies using the Home Origin DI

« CUR signifies using the present position as home

« BUMP represents the collision point (Home to Torque)

Homing methods ?lilzli’l'll;y: lI'nte:er):(ter pulse, Z) :li:rll(ge:u:::t('zl;m usinga
X'=0: homing in forward direction with PL as the homing origin 0: PLZ 0: PL
X=1:homing in reverse direction with NL as the homing origin 1:NLZ 1:NL
)én:glzn homing in forward direction with ORG (when it switches from off to on state) as the homing 9. F_ORGZ 9-F_ORG
;(ri:g?r; homing in reverse direction with ORG (when it switches from off to on state) as the homing 3. R_ORGZ 3. R_ORG
X = 4: look for the Z pulse in forward direction with it as the homing origin k2

X=5:look for the Z pulse in reverse direction with it as the homing origin 5:RZ

)érfg?n homing in forward direction with ORG (when it switches from on to off state) as the homing 6 FLORGZ 6: F_ORG
L(;g?r:] homing in reverse direction with ORG (when it switches from on to off state) as the homing 7- R.ORGZ 7- R.ORG
X =8: use the current point as the origin 8: CUR

X'=9:look for collision point in forward direction and use it as the origin 9: F_BUMPZ 9: F_BUMP
X=A: look for collision point in reverse direction and use it as the origin A: R_BUMPZ A: R_BUMP

3. Offset: origin offset, ID398 (P6.001)
. Command: next PR command to be executed after homing
5. Homing at high speed: first homing speed, ID298 (P5.005)

HomingSpeed.
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6. Homing at low speed: second homing speed, D299 (P5.006)
HomingCreepSpeed.

Speed Command PR Display

You can use the Speed command in any PR command (PR#1...PR#99). It is
identified or indicated as "Speed". See Figure 158.

Figure 158 - Speed Command Display

DLY=[0] 0 ms -
100 rpm =
Acc=[0] 6.67 ms-
Dec=[0] 6.67 ms-

[V, B RN )

1. Command execution type: a Speed command can interrupt (INS) the
previous PR command. If the Interrupt function is enabled, it displays
(I); if not, no information is displayed.

2. Delay time (DLY): determined by shared PR parameters. It is defined by a
command from the controller; the servo drive starts counting the delay
time once it reaches the target speed.

3. Target speed: the set target speed.

4. Acceleration time (ACC): determined by shared PR parameters; length of
time to reach the 3000 rpm speed from stopped.

5. Deceleration time (DEC): determined by shared PR parameters; length of
time to decelerate from 3000 rpm speed to stopped.
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Position Command PR Display

You can use the Position command in any PR command (PR#1...PR#99). It is
marked as ‘Position’, and includes the options to ‘Stop once position control
completed’ and ‘Load the next command once position control completed’. The
only difference is that ‘Load the next command once position control
completed’ shows an arrow pointing to the next PR. See Figure 159 and the PR
command to the right.

Figure 159 - Position Command Display

PR#1 (1)(O) 1 PR#1 (1)(O)
Position Position
DLY=[0] 0 ms | 2 DLY=[0] 0 ms
100000 PUU 3 100000 PUU g
ABS ] 4 ABS
200rpm . 5 200rpm
Acc=[0] 6.67 ms| 6 [Acc=[0] 6.67 ms
Dec=[0] 6.67 ms- 7 |Dec=[0] 6.67 ms

1. Command execution type: a Position command can interrupt (INS) the
previous PR command. If the Interrupt function is enabled, it displays
(I); if not, no information is displayed. The Position command can
overlap (OVLP) the next PR command. If delay time is set to 0 when this
function is enabled, it displays (O). If the Overlap function is not used, no
information is displayed.

2. Delay time (DLY): determined by shared PR parameters. It is defined by a
command from the controller. The servo drive starts counting the delay
time once it reaches the target position.

3. Target position: the set target position.

Position command type: ‘ABS’ means an absolute positioning command,;
‘REL’ means relative positioning; "INC" means incremental positioning;
‘CAP’ means high speed position capture.

Target speed: determined by shared PR parameters.

Acceleration time (ACC): determined by shared PR parameters; the
length of time to reach the 3000 rpm speed from stopped.

7. Deceleration time (DEC): determined by shared PR parameters; the
length of time to decelerate from 3000 rpm speed to stopped.

Rockwell Automation Publication 2198-UM004D-EN-P - December 2022 351



Chapter 11 Motion Control in PR Mode

Jump Command PR Display

You can use the Jump command in any PR command (PR#1...PR#99). It is
identified or indicated as Jump’ and followed by an arrow pointing to the next
PR command. See Figure 160.

Figure 160 - Jump Command Display

DLY=[0]Oms 2
PRE2 |

1. Command execution type: the Jump command can interrupt (INS) the
previous PR command. If the Interrupt function is enabled, it displays
(I); if not, no information is displayed.

2. Delay time (DLY): determined by shared PR parameters.
Target PR number: the target PR number.

Write Command PR Display

You can use the Write command in any PR command (PR#1 - PR#99). It is
identified or indicated as ‘Write’. See Figure 161.

Figure 161 - Write Command Display

DLY=[0]0Oms +——2
P1.001=1 +—— 3

1. Command execution type: a write command can interrupt (INS) the
previous PR command. If the Interrupt function is enabled, it displays
(I); if not, no information is displayed. You can determine whether to
write the data to EEPROM. If writing data to EEPROM is required, it
shows (R); if not, no information is displayed.

2. Delay time (DLY): determined by shared PR parameters.

Writing target and data source: the corresponding target and data
sources are shown in the table below. Note that constants can be written

in DEC or HEX format.
Writing Target Data Source
Parameter (PX.XXX) Constant
Data array (Arr{#1) Parameter (PX.XXX)

- Data array (Arr{ #])
- Monitoring variable (Mon[ #])
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PR#1 (1)(O)

Index Position

Index Position Command PR Display

You can use the Indexing Position command in any PR command
(PR#1...PR#99). The number of PR commands is determined by the index
number. It is identified or indicated as "Index Position". See Figure 162.

Figure 162 - Indexing Position Command Display

DLY=[0] 0 ms
0/100000 PUU
Dir=[0] Forward
Speed=200 rpm
Acc=[0] 6.67 ms
Dec=[0] 6.67 ms

Index Position List [100000] B
PR#2 (1)(O) PR#3 (1)(O) 2

Index Position Index Position
| DLY=[0] 0 ms | DLY=[0]Oms 3
"133333/100000 PUU [~ ~166667/100000 PUU- 4
Dir=[0] Forward Dir=[0] Forward - 5
Speed=200 rpm Speed=200 rpm - 6
Acc=[0] 6.67 ms Acc=[0] 6.67 ms - 7
Dec=[0] 6.67 ms Dec=[0] 6.67 ms - 8

1. Indexing Position command section: the number of the index position. It
shows the total moving distance at the top using double arrows to show
that the motor can run reciprocally between each target position in each
PR command.

2. Command execution type: a position command can interrupt (INS) the
previous PR command. If the Interrupt function is enabled, it displays
(I). If not, no information is displayed. The Position command can
overlap (OVLP) the next PR command. If delay time is set to 0 when this
function is enabled, it displays (O). If the Overlap function is not used, no
information is displayed.

3. Delay time (DLY): determined by shared PR parameters. It is defined by a
command from the controller. The servo drive starts counting the delay
time once it reaches the target position.

4. Position command: the numerator is the position of this PR command,;
the denominator is the total moving distance of this indexing Position
command, which is set by ID234 (P2.052) IndexingCoordinatesScale.

5. Rotation direction (Dir): available options are Forward (always move
forward), Reverse (always move in reverse direction), and the shortest
distance.

Target speed: determined by shared PR parameters.

Acceleration time (ACC): determined by shared PR parameters; the
length of time to reach the 3000 rpm speed from stopped. See Shared PR
Parameters on page 293.

8. Deceleration time (DEC): determined by shared PR parameters; the
length of time to decelerate from 3000 rpm speed to stopped. See Shared
PR Parameters on page 293.
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Arithmetic Operation PR Display

You can use arithmetic operations and statements in any PR command
(PR#1...PR#99). It is identified or indicated as ‘Statement’. When the condition
is fulfilled, an arrow pointing to the next PR command appears with a solid
line. If the condition is unfulfilled, an arrow pointing to the next PR appears
with a dotted line. You can choose to execute the next PR command and stop
once the execution is completed. See Figure 163.

Figure 163 - Arithmetic Operation Display

PR#1 (1) 1 PR#1 (1) PR#1 (1) 1
True
Statement Statement Statement
False False
SO ———— 2 SO —————2 2
Exe.Time=3.89uysi—— 3 |Exe.Time=3.89us———3 Exe.Time=3.89us 3
1. Command execution type: an arithmetic operation command can
interrupt (INS) the previous PR command. If the Interrupt function is
enabled, it displays (I); if not, no information is displayed.
2. Statement number: displays the statement number used in the PR
command.
3. Execution time (Exe.Time): the time required to execute the arithmetic
operation.
Trlgger Methods for PR This section describes the four triggering methods for PR commands.

Commands
Digital Input (DI) Trigger
When you use PR Operation Mode, you can choose the PR command to be
executed by using Digital Inputs with a binary weighted equivalent values

(Register Position command Selection - Bit 0...Bit 6). Use DI Command
Triggered [0x08] to initiate the selected PR command.

See Description of Digital Input Functions on page 433 for more information.

This can also be set in the Digital I/O and Jog Function dialog box in
KNXs100C software, as shown in Figure 164.
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Figure 164 - 1/0 Setting Screen

£ Digital 10 / Jog Control []
_E] Edit DIO Configurations

Disable DIO Status ||

(o)
|

DI1:[@x11]Register Position command selection 1 -

&Digital Input (DI):[@x01] PR: Position mode (register input)

99 Bite

| Status Enable
[l [Jon/ofs

| off |
DI2:[@x12]Register Position command selection 1 - 99 Bitl (O lonjoss
DI3:[@ex13]Register Position command selection 1 - 99 Bit2 O [onjors
DI4:[@x1A]Register Position command selection 1 - 99 Bit3 O lonjoss
DIS:[@x1B]Register Position command selection 1 - 99 Bit4 O lonjoss
DI6:[@x1C]Register Position command selection 1 - 99 BitS O lonjoss
DI7:[@ex1E]Register Position command selection 1 - 99 Bité6 (O [onoss
DI8: [@x@8]Command triggered | ON O /on/ors
DI9: [@x27])Enable homing (] [onjoss
DI10: [@x46]Stop O)lonjozs
DI11:[@x@@]Disabled O [onjoss
DI12:[@xe8]Disabled [ lonjoss
DI13:[x00]Disabled Ol[on/oes

Table 116 - Use DI to Generate the Binary Weighted PR Command to be Triggered

Positon |0 DI DI DI DI DI DI
Command [g 5 R 3 > ] 0 Parameter
HomeSetting ID397 (P6.000
Homing 0 0 0 0 0 0 0 omeSetting 10397
HomePosition 1D398 (P6.001)
PRI 0 0 0 0 0 0 . PRCmd1Setting 1D399 (P6.002)
PRCmdData D400 (P6.003)
PRILS 0 . . 0 0 0 . PRCmd49Setting 10495 (P6.098)
PRCmd49Data ID496 (P6.099)
PRS0 0 . 1 0 0 1 0 PRCmd50Setting 1D497 (P7.000)
PRCmd50Data 10498 (P7.001)
PRCmd99Setting 1D595 (P7.098)
PR#99 1 1 0 0 0 1 1

PRCmd99Data 1D596 (P7.099)

Once the DI combination is set, toggle DI - Command Triggered to execute the

PR selection (shown in Figure 164).

In addition, there are two sets of DI for special functions, DI. Enable homing
[ox27] (shown in Figure 164) return to homing origin and DI. Stop [0x46]
(shown in Figure 164), used to stop the motor. When DI Enable Homing is
triggered, the homing operation executes. When Stop is executed, any
currently executing PR and motor movement is stopped.

See Digital I/O and Jog Function in KNX5100C Software on page 184 for more

information on configuring the Digital I/O.
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Event Trigger

There are four event trigger commands that use Digital Inputs (DI.Event
Trigger Command 1...4) that can be set to execute a PR#. Valid PR numbers are
from PR#51...PR#63. The association for the PR to execute is configured in
KNXs5100C software (Function List>Motion Control>PR Mode Editor>General
Parameter Setting). The edge transition of DI.Event Trigger Command
executes the associated PR#. This method is a way of using the 'interrupt’
condition in the Positioning mode.

Figure 165 - I/0 Setting Screen

DI1:[@xBl]Servo On
DI2:[@x39]Event trigger command 1

Enable

=3
B
-h

Bl

DI3:[@x3A]Event trigger command 2

=3
B
-h

H288380888¢
i e e o o

DIA: [@x3B]Event trigger command 3
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DI5: [@x3C]Event trigger command 4
DI6: [@xB8]Disabled
DI7:[@xBB]Disabled
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Bl
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Off
DI1@: [@x88]Disabled £
DI11:[@xBB]Disabled Off
DI12:[@xB88]Disabled Off 0Ff
DI13:[@xBB]Disabled Off n/OEE

Notice the Events can be triggered with the ON transition or the OFF
transition. Different PR#s can be triggered for different conditions.

Figure 166 - Event Setting for Event Trigger

@ []Show currrent PR. Path | @ [ Run PR. Path | | Stop PR. Path | |[7]Forced Srv oN [ Indexing Coordinates Setting Wizard

»
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5 imi 2147483647 Enabl -2147483648
Internal Target Speed | P5.008: Forward Software Limit D nable (
¥ General Parameter Setting P5.0889: Reverse Software Limit -2147483648 [|Enable (-2147483648
Electronic Gear Ratio ¥ P5.803: Deceleration Time for Auto-protection
Software Limit L Inhibit Limit: Forward {ACIS 1 30 (P5.0835) VI
Deceleartion Time for Auto-prote...
G Inhibit Limit: Reverse [AC:LS : 30 (P5.835) vl
Event ON/OFF Setting
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¥ Homing Setting
Homing Mode Software Limit: reverse [ACM— 1 50 (P5.634) vl
Homing Speed Setting Position Command / Feedback Overflow: lACiS : 3@ (P5.835) 'I
Homing Definition
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“PR Mode Setting - - = : =
¥ P5.898, P5.899: PR# triggered by event rising/falling-edge setting
[PR#01] T:0 = 2 =
EVI Event : ON PR #51 -
[PREB2] T:0
[PR#03] T-0 EV2 Event : ON PR #52 -
[PR#04] T:@ EV3 Event : ON PR #53 -
[PREOS] T:0 EV4 Event : ON PR #54 7]
IERRR1 1= EV1 Event : OFF PR #55 -
[PR#G7] T:0
EV2 Event : OFF PR 56 -
[PR#BB] T:0
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TR -0 EV3 Event : OFF [ |
[PRE1E] T:@ EV4 Event : OFF PR #58 -]
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Use PR Command Trigger ID300 (P5.007)

This method is executed when an Ethernet/IP explicit write operations are
performed with the drive, and you use PRCmdTrigger parameter ID300
(P5.007), you can specify which PR# is executed when you set the Command
Triggered DI signal.
« Ifyouwrite o to the PRCmdTrigger register, the servo drive executes
homing.
« Ifyouwrite 1...99 to PRCmdTrigger register, the servo drive executes the
specified PR command (1...99).
« Ifyouwrite 1000, the servo drive stops executing PR commands and
stops motor movement, which is the same as using the DI.Stop.

« Values 100...999 are not valid.

Explicit Write Data Value

PRCmdTrigger D300 (P5.007) Action Taken by the Drive

0 Servo executes the configured Homing Mode
1..99 Executes the specified PR configured in the drive
1000 The drive terminates the executing PR command and
stops the motor movement
100...999 Invalid
Explicit Read Execution Point Drive/Motor Execution Returned Value in ID300 (P5.007)
During the beginning of the Drive is processing the command,

command - before motion starts motor has not started movement PRi# that is specified in the drive.
While the command is complete and
the motor is moving but not reached
its target position

While the command is complete and
the motor has reached its target
position

Motor is moving, but has not reached . .
the target position PR# that is specified + 10,000

Motor is finished moving and . .
reached the target position PRi# that is specified + 20,000

Using ID300 (Ps5.007) is useful to monitor the status of the PR# operation
within the drive from an external controller.

Use 10 Mode and Add-0n Instruction

When the drive is configured for IO Operating mode, a pre-entered PR# can be
executed by using raC_xxx_Ks100_MAI (Motion Axis Index) Add-On-
Instruction.

Because the Motion Axis Index Add-On Instruction uses a previously
configured PR, you cannot have an active Ethernet/IP network connection
when you are configuring the PR commands. The simplest way to configure
your PR commands is to use the KNX5100C software.

Once the PR Commands are configured, they cannot be changed when the I/O
connection is established. You can use this method when one of the pre-
defined Motion Operation Add-On-Instructions cannot meet your
requirements. For example, you can use this method to trigger a PR that writes
a parameter to the drive.
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PR Execution Process The drive updates the command status every 1 ms. Figure 167 illustrates the PR
procedure execution flow and how the servo drive deals with PR commands.
Once a PR procedure is triggered, it goes through three internal processing
units, which are PR queue, PR executor, and motion command generator.

Figure 167 - PR Arrangement Procedure of the Drive

ID300 (P5.007) = PRCmdTrigger
Trigger Mechanism Priority High @‘ DI.CTRG‘ ‘ P5.007 ‘ ‘ Event(1) ‘ ‘ Event(]) ‘.:">Low

PR queue ‘

« Every 1 ms, issues the waiting lead PR to PR executor regardless of if the executor has completed
the commands or not.
« New lead PR replaces the PR in the executor.

PR executor ‘

- Sends the motion commands to the generator (Speed Cmd, Position Cmd).

« Completes jump, write, and arithmetic operations commands.

« Within 1 ms, it completes at least 20 consecutive commands with interruption functions and without
delay
(if arithmetic operations that cannot be interrupted are included, duration is determined by the
operation time and is the last command in 1 ms).

- - -

Motion command generator
- Integrates multiple commands (Sequence, interrupt, or overlap commands).
- Output the integrated motion commands.

Speed,

Time

Trigger Mechanism Priority

The priority for the triggering methods is the following:

« (1) DI trigger (DI.Command Triggered)
« (2) Explicit Write, PRCmdTrigger parameter ID300 (P5.007)
« (3) DL.Event Trigger1...4

«  (4) Explicit Write, EventRisingEdgePRNumber parameter ID386
(P5.098), EventFallingEdgePRNumber parameter ID387 (P5.099)

A PR is executed as long as a trigger signal is received. When two different
trigger methods are used for one PR procedure within the same ms,
commands with higher priority are executed first. If multiple trigger
commands are generated at the same time (within 1 ms), the last command is
not sent to the PR queue.
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PR Queue

The triggered PR command is the lead PR. The PR and its container Group are
organized and prepared to be sent to the PR Executor. In each ms, regardless
of another PR being queued, the servo drive sends the lead PR and its PR group
to the PR executor. Therefore, as long as a PR command is triggered, the PR
queue collects the command and sends the command to the executor.

5 E:,,‘ Parameter Editor []

& A9 PR Grouping
I Motor Drive General Status monitor Control I/0 Communication Diagnosis Motion |
PR Executor

Once the PR executor receives the lead PR, the PR group in execution is
replaced immediately. If a PR group includes motion commands, such as
speed commands and position commands, the PR executor sends them to the
Motion Command Generator. If the lead PR contains write or jump
commands, they are completed immediately when the PR executor processes
the lead PR. These commands do not enter the Motion Command Generator.
Any arithmetic based operations (Statement commands) are executed
immediately when entering PR executor. Depending on the expression, the
execution times vary and these commands cannot be interrupted until they are
completed.

The PR executor can consecutively complete a minimum of 20 PR commands
with interrupt commands (INS) and without a delay time setting within 1 ms.

If there is a PR command that hasn't been completed within 1 ms and a new PR
group has been sent to the executor by the queue, the new PR group then
replaces the previous one.

Motion Command Generator

Motion commands include speed and position types. The PR executor sends
this command type to the Motion Command Generator. This generator has a
buffer for creating the motion profile. This generator includes the capability to
modify the existing cycle profile (overlap, interrupt, and Proceed to next).
Motion commands can be executed as soon as they enter the generator. If
other motion commands (that are merge capable) enter the generator, it is
integrated with the existing command in the generator. This integration is
based on the PR settings.

Sequence Command Execution

Commands that you can configure are position and speed commands. A
sequence command is a motion command without an overlap or interrupt
function. When you use position commands, the Delay Time begins timing
when the target position is reached. When you use speed commands, the Delay
Time begins timing after the target speed is reached.
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Consecutive Position Commands

When the PR executor receives two position commands consecutively, and
they are not set with interrupt or overlap functions, the PR executor sends this
lead PR to the motion command generator. The profile generator creates the
cycle profile from this lead PR command. After the lead PR completes, if no
delay time is set, the PR executor sends the second PR (which now becomes the
lead PR) to the motion generator and the cycle profile is made for the second
position command.

If the first position command uses DLY (Delay Time), the PR executor starts
the DLY timing when the motor reaches the target position. When the DLY
expires, the second position command is executed as described earlier and
shown in Figure 168.

Figure 168 - Position Command

(1 ms command cycle) (1 ms command cycle)
PRi#1 PR#2
PR Position Position
executor DLY=[0] 0 ms DLY=[0] 0 ms
10000 PUU 10000 PUU
ABS ABS
200 rpm 500 rpm
Speed
Motion
command
generator
Time
Command without Delay
(1 ms command cycle) (1 ms command cycle)
PR PR#1 PR#2
executor Position Position
DLY=[1] 100 ms DLY=[0] 0 ms
10000 PUU 10000 PUU
ABS ABS
200 rpm 500 rpm
Speed
Motion
command
generator
\ Time
)¢—>
100ms
Command with Delay
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Consecutive Speed Commands

When the PR executor receives two speed commands consecutively, and they
are not set with interrupt or overlap functions, the PR executor sends this lead
PR command to the motion command generator. The generator creates the
cycle profile for this speed command. When this lead PR command completes
(either by delay or interrupt), the second PR speed command is sent to the
motion command generator and the cycle profile is created using the second
command (which now becomes the lead PR).

If the first speed command is used with a DLY (Delay Time), the DLY begins
timing once the motor reaches the target speed. When the DLY expires, the
second speed command is executed as described earlier and shown in

Figure 169.
Figure 169 - Speed Command

(1 ms command cycle) (1 ms command cycle)

PR
executor
DLY=[0] 0 ms DLY=[0] 0 ms
100 rpm 500 rpm
Acc=[11] 100 ms Acc=[0] 33.3 ms
Dec=[11] 100 ms Dec=[0] 33.3 ms
v
Speed (rpm)
. 500
Motion
command
generator
100 Time
Command without Delay
(1 ms command cycle) (1 ms command cycle)
PR
executor
DLY=[1] 100 ms DLY=[0] 0 ms
100 rpm 500 rpm
Acc=[11] 100 ms Acc=[0] 33.3 ms
Dec=[11] 100 ms Dec=[0] 33.3 ms
Speed (rpm)
Motion 500
command
generator
100 Time
100ms
Command with Delay
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Multiple Commands

This section shows how multiple commands are processed by the drive, as
shown in Figure 170.

In the first ms, after a command is triggered, the PR queue sends a position
command to the PR executor. The PR executor receives a position command
and sends this command to the motion command generator, then the cycle
profile is generated.

In the second ms, the PR executor receives a write command and executes it
immediately.

In the third ms, the PR executor receives a jump command and executes it
right away. These two commands are not sent to the motion command
generator; the PR executor and the motion command generator can execute
commands independently.

In the fourth ms, the PR executor receives a position command.

Figure 170 - Sequence Command - Multiple Commands

(1 ms command cycle) (1 ms command (1 ms command (1 ms command cycle)

cycle) cycle)
PR - PR#5
PR _ i ’ »
executor ositio . . Position
DLY=[0] 0 ms DLY=[0] 0 ms
5000 PUU DLY=[0] 0 ms DLY=[0] 0 ms 10000 PUU
ABS P5.045=100 PR#5 ABS
200 rpm 500 rpm
Speed
Motion
command
generator

Time
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Command Interrupts Execution

Interruption (INS) is an action that results in a change with the motion
command (and the cycle profile). The current motion command is interrupted
with the second motion command. Results of the interruption differ based on
the command types. There are two types of interruption: internal and external,
as shown in Figure 171.

Figure 171 - Internal and External Interruption

Internal interruption | External Interruption

DI Trigger Homing
Position command
Speed command
Jump command
Write-in command

Special Trigger (CAP/CMP/E-CAM)

Event Trigger
ID 300 (P5.007) PRCmdTrigger

Software Trigger

Internal Interrupts

With a typical sequence of PR commands that use Auto (Auto execute the next
command), the system processes the next command when the current
command is completed.

However, if the next command is of the type shown for an internal interrupt
(shown in Figure 172), the drive processes this command immediately. For
example, a Point to point PR is considered an internal interrupt. If Interrupt
Previous PR is selected with this PR command, the drive immediately changes
the executing cycle profile to reflect this new PR command

Position Commands

See Figure 172 to use these two examples.

« Example 1: When the PR executor receives three consecutive position
commands with the second command using the interrupt setting
(PR#01 -> PR#02 (I)->PR#03), the PR executor treats the PR#01 and
PR#02 as one command. Because both the PR commands occurred in the
same 1 ms cycle, and there is no DLY used, the PR executor replaces
PR#01 with PR#02. It sends the second PR to the motion command
generator for execution. When PR#02 is complete, the PR executor sends
PR#03 to the generator.

« Example 2: Using the same three consecutive position commands, if
PR#01 uses a 100 ms DLY (Time Delay), the PR executor processes PR#01
and PR#02, because the DLY is used with PR#01, the PR#01 movement
executes while DLY is timing. When the delay has expired, and PR#01 has
not reached its target position, the PR executor then processes PR#02
and sends it to the motion command generator and the command profile
executes PR#02 (still a point-to-point index). Once PR#02 is completed,
PR#03 is sent to the motion command generator and PR#03 is executed.
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Figure 172 - Internal Interruption - Position Command

( 1 ms Cmd cycle ) (1 ms Cmd cycle)
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A
Speed
Motion
command
generator
Time
100 ms .
Command with Delay

The REL and INC position command types operate the same way. The target
position is the previous target position (30,000 in Figure 173) plus the new
Command Position (60,000 in Figure 173).

Figure 173 - Example of Relative and Incremental Position Command for Internal Interruption

Motor Endpoint of
current position | previous command Target
Internal interruption (Fb_PUU) (Cmd-E) + 60000 position
REL(1)
60000 PUU l l 1
| | | | | | | | | >
0 10000 20000 {30000| 40000 50000 60000 70000 80000 {90000 100000
Motor Endpoint of
current position previous command Target
Internal interruption (Fo_PUU) (CmdE) [+ 60000 position
INC (1) l l 1
60000 PUU L4l | I R N N |
0 10000 20000 |30000{ 40000 50000 60000 70000 80000 [90000| 100000
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Speed Commands

See Figure 174 to use these two examples.

« Example 1: When the PR executor receives three consecutive speed
commands with the second command using the interrupt setting
(PR#01 -> PR#02 (I)->PR#03), the PR executor treats the PR#01 and
PR#02 as one command. Because both the PR commands occurred in the
same 1 ms cycle, and there is no DLY used, the PR executor replaces
PR#01 with PR#02. It sends the second PR to the motion command
generator for execution. When PR#02 is complete, the PR executor sends
PR#03 to the generator.

« Example 2: Using the same three consecutive speed commands, if PR#01
uses a 100 ms DLY (Time Delay), the PR executor processes PR#01 and
PR#02, because the DLY is used with PR#01, the PR#01 target speed
executes while DLY is timing. When the delay has expired, the PR
executor then processes PR#02 and sends it to the motion command
generator and the command profile executes PR#02 (still a constant
speed type). Once PR#02 is completed (reaches target speed), PR#03 is
sent to the motion command generator and PR#03 is executed.
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Figure 174 - Internal Interruption - Speed Command

( 1 ms command cycle ) (1 ms command cycle)
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The PR queue updates once every 1 ms Command cycle. If all PR commands are
set with interrupt function, the queue can read at least 20 PR commands in

1 ms.

If these multiple PR commands contain multiple motion commands, the PR
queue only issues the last command it receives to the motion command
generator for execution. Therefore, in the same PR group, only one PR
command with motion command is executed. This sequence is different for
non-motion PR types where jump and write commands are executed once

received by the PR queue (see Figure 175).
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If one of the PR types uses a delay, the PR queue schedules all subsequent
commands on the basis of the PR type that uses a DLY (Delay Time).

« Example 1 shows multiple commands that are received in the same 1 ms
Command period. You can see that the last PR (PR#07) is the command
that is executed, as shown in Figure 175.

Figure 175 - Internal Interruption - Multiple Commands without Delay

(1 ms Cmd cycle)
A

r Approx. 20 PR Commands A\
PR#1 (1) PRH7 (1)

PR PR#2 (1) PR#8 (1)
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. Write Jump
DLY=[0] 0 ms _— DLY=[0] 0 ms
1000 PUU DLY=[0] 0 ms 10000 PUU DLY=[0] 0 ms
ABS P5.045=100 ABS PR#10
200 rpm 500 rpm
Speed
Motion
command
generator
Time
Multiple Command without Delay
« Example 2 shows multiple commands that are received in the same 1 ms
update with DLY (Delay Time) used. In this case, the first motion
commanded PR begins executing while the DLY is occurring; the DLY is
grouped with the first 1 ms cycle. Once DLY expires, the next PR (PR#07)
egins executing, which occurs in the second 1 ms cycle, as shown in
Figure 176.
Figure 176 - Internal Interruption - Multiple Commands with Delay
(1ms CTd cycle) DLY 100 ms (1 ms kad cycle)
( Approx. 20 PR Commands )
PR PR#7 (I
PR PR#6 (1) ® PR#8 (1)
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DLY=[0] 0 ms —_— DLY=[0] 0 ms
1000 PUU DLY=[1] 100 ms 10000 PUU DLY=[0] 0 ms
ABS P5.045=100 ABS PR#10
200 rpm 500 rpm
Speed
Motion
command
generator

\ Time
Multiple Command without Delay
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External Interrupts

When an external interrupt is used, it uses an external interrupt trigger
method to execute another PR command, see Figure 171.

When the PR queue receives a PR position command with the interrupt setting
(Interrupt Previous PR=1), it is sent to the motion command generator
immediately and any required motion command changes integrate with any
currently executing motion. The use of DLY does not change the result of an
external interruption. The external interruption of Speed or Position
command types operate the same way. Therefore, you can integrate a Constant
Speed PR type with a Positioning type and vice versa.

Figure 177 - External Interruption
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Overlap Command Execution

The Overlap function is available only with Position Type commands. When
the Overlap function (Overlap next PR =1) is used with a primary PR, the PR
queue (and PR executor) looks for the secondary PR position type so it can
merge the two Position commands while the primary PR command is
decelerating. The calculation for the merging is shown

Ist arget speed (Spd1) x Deceleration time (Dec) = 2nd rarget speed (Spd2) x Acceleration time (Acc)

3000 3000

IMPORTANT Do not use the DLY function when you use the Overlap function.
Because you can still select the DLY (Delay Time) when Overlap is used,
this delay occurs at the end of the primary PR motion command and
delays the second PR profile from starting.

If the Deceleration of the primary PR is the same as the Acceleration of the
Q secondary PR, the velocity transition between the two PRs is very smooth.

An Interrupt command has a higher priority over an Overlap command. Thus,
when Overlap function is set in the current position command and the next
motion command is set to apply the Interrupt function, only Interrupt
function is conducted.

Figure 178 - Overlap Command
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Arithmetic Operation Command Execution
Arithmetic commands (typically in Statement type PR commands) have the
same execution priority as Jump and Write commands. When executed
consecutively, Arithmetic operations commands can interrupt the currently
executing PR command but cannot be interrupted by a PR command. This
sequence is to confirm that all arithmetic operations are completed before the
PR commands enter the PR queue (and PR executor). If a PR attempts to
interrupt an arithmetic command by highest priority, either interrupt or
PRCmdTrigger input, the interrupt occurs on the next command cycle (after
the current 1 ms cycle completes).
Figure 179 - Multiple Commands with Arithmetic Operations
(1ms command cycle) (1ms command cycle)
( Y |
PR#10 (1)
Write o
PR PR#1 (I -
Write I Statement o
DLY=[0] 0 ms S0 PR#20 (1)
P5.045=100 Exe.Time=3.89ps :
Write o
DLY=[0] 0 ms
P5.045=300
Figure 180 - Writing Trigger Command in Statement Section
(1ms command cycle) (1 ms command cycle)
A A
( Y |
PR PR#1 (1) Frssl) PR#30 (1)
executor Write | e Write _—
S1
DLY=[0] 0 ms (P5.007 = 30) DLY=[0] 0 ms
P5.045=100 Exe.Time=1.89yis P5.045=400
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High-speed Position
Capture Function (CAP)

Motion Control Applications

Topic Page
High-speed Position Capture Function (CAP) 3n
High-speed Position Compare Function (CMP) 378
E-CAM 384

Motion control applications often include high speed dependencies. These

dependencies includes being able to capture and compare motor positions and

execute high-speed functions with synchronization.

This manual links to Kinetix® 5100 Servo Drive Fault Codes Reference
Data, publication 2198-RDQ01, for fault codes and Kinetix 5100 Servo

Drive Parameters Reference Data, publication 2198-RD002, for
parameters. Download the spreadsheets now for offline access.

The High-speed Position Capture function uses high speed digital inputs (DI9
and DI10) to quickly and accurately capture the motor position, then store it in

a data array for later use.

The following parameters define the function.

Table 117 - High-speed Capture Related Parameters

Parameter Name

ID328 (P5.036) | DICaptureStartAddress
ID392(P5.107)  |DIOCaptureStartAddress
ID330 (P5.038) | DI9CaptureRemainedCount
ID394(P5.109)  |DINOCaptureRemainedCount
[D131(P1.019) DI9ExtraConfiguration
[D183(P1103)  |DI0OExtraConfiguration
ID331(P5.039)  |DI3CaptureControl

ID395 (P5.110) | D0CaptureControl

ID329 (P5.037) | DI9CaptureAxisPosition

ID393 (P5.108) | DI10CaptureAxisPosition
ID132(P1.020)  |DI9CaptureMaskRange

ID184 (P1104)  |DIOCaptureMaskRange
ID368 (P5.076) | DI9FirstCaptureResetPosition
ID396 (P5.110) | DIOFirstCaptureResetPosition

There are two capture functions can be used simultaneously and are

configured using KNX5100C software. To use the capture functions, navigate

to Function List>Motion Control>Capture(CAP)/Compare(CMP) and:

« Configure the Capture Options
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« Choose a source for the position
« Choose a time interval
« Determine if you need Online operation or cyclic mode

Figure 181 - High-speed Capture

Function List o me @@
v @ start e .
E apture/Conpare Data Array Editor
v B Drive 1:kinetix 5100(offline) i el T G
B Communication Setting First Capture Second Capture
& Drive IP Address Settinj
~ 3 Settings ¢ Capture Data Array Capture(CAP) Parameters
g Motor Selection Update P5.036: CAPTURE Start Address (DI9) [e (e-799)
o denerd Satcing [eeo) |oco [CIRTITIET] P5.037: CAPTURE Axis Position (DI9) [o
] Connand Source A—
R Pulse Output P5.038: CAPTURE Rema: Count (DI9) 1 1
|
£-gear Ratio
[ Notch Filter 1 wnil to P5
imit o P5.639 U: Trigger time interval
2\, Analog 1/0 i -
£ Full Closed Loop [J2: while capturing the 1st point, enable CHP function [2 (e-15ms)
v Bl Tuning - b . =
g”""“" - []3: while capturing is complete, trigger PRE |50 T o cperacon
Auto Tuning [JEnable First Capture(Cap)
Inertia Estimation P5.039 V: Axis Source %
pystem dnalysis Oe: capture disable O2: pulse Command L1EoabisiCyciichmads
s ? @®1: Auxiliary Encoder O3: Hain Encoder
P5.039 2: Trigger Logic ) et
®o : no O1: nc
. Conpare Data Array Compare(CHP) Parameters 5 Z
] st Update P5.056: COMPARE Start Address [se (6~799)
ot Mot len Contret [ese) |eco [T P5.057: COMPARE Axis Position [e
I3 PR Hode Editor
ﬁ E-CAM Editor P5.058: COMPARE Remained Count [ 1 Create data array
Capture(CAP)/Conpare (CHP) P51659 X: Compare | Ontdons
2: S
[1: start to compare from the 1st point after the last point is compared
o [J2: enable CAP function after the last point is compared Foie0 R urationof
Briveis: H []3: set P5.057 to @ once the last point is compared 100 (154635)
P5.059 V: Axis Source . .
Qe: Capture Disable Q2: Pulse Command Bl G T e
@1: Auxiliary Encoder O3: Main encoder [Jtnable Compare(CHP)
P5.056 Z: Trigger Logic
®0 : 1o O1 : i
P5.050 U: Trigger PR command
[J12:After the last position is compared, trigger PRE |45 ~ o R

The following example of the Capture function uses Figure 182. This example
uses DI9 as the capture input (in KNX5100C software, the first capture uses
DI9, the second capture uses DI10). Initial setup of the drive/High Speed Input
to use the CAP function:

« Use KNX5100C software, remove any input assignments at DI9/DI10;
when you use the CAP function, no other association should be present

« Verify there is no Event Trigger that is using PR 50/60; the Event
execution is separate from the CAP function. They cannot use the same
PR command or DI.

« Use KNXs100C software, at PR50/60 verify that no other PR command is
presently used; the CAP function uses these PR commands to execute the
CAP index.

Choose the options and settings that you need:
« CAPTURE Start Address (ID328,P5.036)

Captured data is stored in this shared User Data Array (0...799 elements).
This data is sequentially stored based on the number of CAPTURES
performed in that particular cycle. Once the CAPTURE cycle is complete
and if it is triggered again, the old capture data is overwritten with the
present capture data.

. CAPTURE Axis Position (ID329, P5.037)

The most recent returned position of the capture function, which is
stored for each capture instance in the User Data Array.

« Enter a positive value in CAPTURE remained count (DI9)

This option essentially enables the capture function, alternatively, you
can see the status of the function from the Function List>Motion
Control>Parameter Editor, Capture Control DI9 (ID331m P5.039 X.0);
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when this value is larger than zero, Bit 0 is ON. This state indicates that
the capture function is executing.

When the Capture function is executing, the
DI9CaptureRemainedCount (ID330, P5.038) parameter indicates the
remaining number of captures to be performed. Whenever a capture
cycle occurs, this value decrements by 1 until the value is 0. The zero value
indicates that the Capture function has completed.

« Choose to perform the Compare (CMP) function when the position is
captured.

This option performs a compare function after the capture has occurred.

« Choose a PR to execute when the capture is complete.

When the capture is completed, use the pull-down menu to choose a
specific PR# to execute.

« Choose the source of position for your capture function.

Here you can choose the position feedback source that is used for
capturing. You can also choose Capture Disable which is another way to
disable the capture function if your remaining count is still greater than
zero.

« Choose the trigger logic.

Choose whether the capture executes when a N.O. (Normally Open) or
N.C. (Normally Closed) condition occurs on DI9 (this condition is
thought of as rising edge, falling edge).

The logical evaluation considers DI9 to be configured as a N.0. input. When
Q this configuration is true, the logic behaves as shown. If DI9 is an N.C. input,
the logic levels are reversed.

« Choose the time interval for retriggering the capture function.

This time interval avoids nuisance sensor trips typical in high-speed
applications. You can set the capture function only to occur once this
time has elapsed.

« Use DI9oCaptureMaskRange (ID132, P1.020) if necessary.

To help prevent the same position data (or position data within a small
window) from being captured repeatedly, you can configure the drive to
avoid capturing multiple identical data sets by defining a masking range
for data capture. This range defines the pulses that must occur before
any new data is stored.
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Table 118 - High-speed Position Capture, Additional Information

P5.039 (for DI9)

DISCaptureControl Bit |Function Description
When bit 0=1, and ID330 (P5.038) > 0, data capturing starts and D0.CAP_OK signal is off. The value of ID330 (P5.038)
decrements as data capture continues.
0  |Enable capture function | When ID330 (P5.038) = 0 it means that data capture is complete. When the data capturing is completed, the
DO.CAP_OK signal is on, and bit 0 is cleared to 0.
If bit 0 is already 1, the written value must not be T; you have to write 0 to disable the Capture function.
, |[eset the axis pOSILON - \yyhen bit1=1, after the first data is captured, the Capture axis position is set to the value of ID368 (P5.076)
X captured DI9FirstCaptureResetPosition.
Enable Compare | When bit 2 =1, when the first data is captured, the Compare function is enabled. (ID351.X (P5.059.X) CompareControl
2 |function after the first |bjt 0 =1and ID350 (P5.058) CompareRemainedCount resets to the previous setting amount). If the Compare function
data is captured” is already enabled, then this bit function is ignored.
Execute specific PR
3 aftetr thf(!j last datais | When bit 3 =1, the drive executes the specific PR once data capture is complete (2.
capture
0: Disabled
Y - |Source of capture axis | uiery encoder (ux)
3: Main encoder of motor (MFB)
_ : . 0: N.0. (normally open)
z Trigger logic 1: N.C. (normally closed)
U _ | Minimum trigger _
interval
0c The specific _
PR#1...PR#99

(1)  Compare function only supported in first capture.
(2) See Use 10 Mode and Add-On Instruction on page 357. PR mode operation is fixed with DI9 using PR#50 and DI10 using PR#60

374
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Figure 182 - High-speed Position Capture Flowchart (DI9 example)

_ _ _CAPAxis Source CAP Axis Source
| Normally Open | B R |
| 1D331(P5.039)=0 : CAP Switch gAP_tAXIS | AuxEncoder D331 (P5.039.Y) =1 |
ID331(P5.039.X) Bito __Position _
| M_ ———! Main Encoder D331 (P5.039.Y) =3 |
| 7890 L
| DI9 |
|
: Normally Closed |
| 0165092 =1
r—————————= Data Array
|
A 4 Start Address
Reset the First Position 1 ;ﬁ‘s‘ =~ ~1D328 (P5.036)
6789
Enable CMP after the y | 7890
first data is captured.
ID331 (P5.039.X) Bit2=1

CAP Amount
1D330 (P5.038) = ID330 (P5.038) - 1

CAP Completed?
D330 (P5.038) =

No

l

l

Call PR#50
ID331(P5.039.X) Bit3=1

Cyclic CAPID131(P1.019.X) =1

ID330 (P5.038) = Previous
Setting Value

Figure 183 - Capture Function Screen

Capture/Cospare Data Array Editor

First Copture Second Capture

Capture Data Array Capture(CAP) Parameters
Update P5.836: CAPTURE Start Address (DI9)

PN L dodoaiaais PS.007: CAPTURE Axis Position (DI9)

PS.038: CAPTURE Remained Count (DIS)

P5.839 X: Capture Options

PS.039 ¥: Axis Source

[03: while copturing is cosplete, trigger PRE |50

P5.030 Ui Trigger tise interval

[J2: wnile copturing the 1st point, ensble OMF function F] (e-15ms)

[JEnamle Online Operation
[JEnable First Capture(CAP)
[Oenable Cyclic mode

(0@ Capture Disable O2: Pulse Command

@1: Auxiliory Encoder (013: kain Encoder

P5.035 I: Trigger Logic Upload Download
[CLEEN -] 01 : N

Using PR Command Programming with the Capture Function

You can use KNX5100C software to configure the Capture function. However,
if the functions must change while the application is running, you can use

PR Write command to change it.

With PR write command programming, write commands configure the high-
speed position capture function, as well as execute the motion commands once
configuration is complete. See Chapter 11 for details on PR command

programming.
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The following example describes how the PR command works and is
illustrated in Figure 184.
1. PR#1 confirms that the Capture function is disabled, with ID331.X

(P5.039.X) NAME Bit 0 =o0. This confirmation is done in case the previous
Capture did not complete.

2. PR#2 sets the start address of data array ID 328 (P5.036) to #100.

3. PR#3 sets the CAPTURE remained count ID 330 (P5.038) as 3, which
executes 3 captures before the capturing function is completed.

4. PR#4 sets the First Capture Reset Position (ID368, P5.076) to o for the
first capture point.

5. PR#5 sets a cyclic capture mode and uses a 1 ms delay before executing
the next PR command.

6. PR#6 enables the capture function and resets the first point. Once the
data capture is complete, the drive executes PR#50. It selects the main
encoder of the motor as the Axis Source and applies 'normally closed'
contact as trigger logic with trigger interval of 2 ms.

7. PR#7 sets the initial speed command at 50 rpm.

8. Once the last capture occurs, PR#50 executes a Point-to-Point move
(proceed to next), with CMD type CAP (type 11) and
Position CMD Data = 50000 PUU

9. PR#51 uses a PR with command type of Constant speed control.

Figure 184 - PR Command with Application of High-speed Capture (DI9 example)

DLY=[0] 0 ms
P5.076=0

DLY=[0] O ms
P5.039=0x2030

DLY=[0] 0 ms
P5.036=100

DLY=[0] 0 ms
P5.038=3

PR#7 (1)

Speed

DLY=[0] 0 ms
50 rpm
Acc=[0] 3.33 ms
Dec=[0] 3.33 ms

DLY=[10] 1 ms
P1.019=0x0001

DLY=[0] 0 ms
P5.039=0x203B

PR#50 (1)
Position
DLY=[0] 0 ms DLY=[0] 0 ms
50000 PUU 50 rpm
CAP Acc=[0] 3.33 ms
100rpm Dec=[0] 3.33 ms

Figure 185 shows how the data is captured in the data array when the capture
function is executed. At (1) after DI9 is triggered, the capturing axis is reset to o
and the data is stored in data array #100. When DI9 is triggered the second (2)
and third (3) times, the position data is written to the data arrays #101 and
#102, respectively. Once the first capture cycle is completed, the DO:CAP_OK
[ox16] signal turns on and then PR#50 (high speed position capture command)
and PR#51 (motion with fixed speed) are executed. The servo drive will execute
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the next cycle. The DO:CAP_OK signal is off when procedure is completed and
the capturing amount is set to 3.

When DI9 is triggered for the fourth (1) time, the capture axis position is not
reset and the position data of the capturing axis is written to data array #100
again. Therefore, the data that was logged in the previous cycle is overwritten.
At the moment DI9 is triggered for the fifth and sixth times, the position of
capturing axis is written to data arrays #101 and #102, respectively. As soon as
the second capture cycle is finished, DO:CAP_OK (DO:First CAP procedure
completed) CAP turns on and then PR#50 point-to-point command (Proceed
to next) and PR#51 (constant speed control) are executed.

When applying cyclic capture mode (P1.019.X =1), once the final capture has
completed, and any PR executes, the cycle of recording new values in the data
arrays is repeated. The capture function resumes storing data in the data array
from CAPTURE Start Address (DI9) (ID 328, P5.036). Any data that was logged
in this data array location is overwritten with the new captured value.

Figure 185 - High-speed Capture Application Example

Data array
#100 0 0 0 45678 45678 | | 45678
Al #101 0 12501 12501 12501 50345 | | 50345
#102 0 0 26789 26789 26789 [ | 56789
-
10000 PUU /
CAP axis /
position
(PUU) 1
10000 PUU |/
» Time
DI9: CAP ] [
(1) ) 3 M @ e
DO: [0x16]
CAP_OK i
PR path 47 D #51 D #51
#1|~ 6 #5( 45(]
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High-SpEEd Position The high-speed position compare function compares the captured actual

Compare Function (CMP) position of the motion axis with the value saved in data array. When the
compare condition is fulfilled, a high-speed digital signal (DO4)" is output
immediately for motion control. As this function is carried out by the
hardware, KNX5100C software compares the data accurately on high speed
motion axes. When the CMP function is enabled, the servo drive employs DO4
to force an output signal, which is not user-defined.

The following parameters define the function.

Table 119 - High-speed Capture Related Parameters

Parameter Name

ID348 (P5.056) | CompareStartAddress
ID349 (P5.057) | CompareAxisPosition

ID350 (P5.058) | CompareRemainedCount
ID351(P5.059) | CompareControl

ID330 (P5.038) | DI9CaptureRemainedCount
ID331(P5.039) | DI9CaptureControl
ID131(P1.019) DI9ExtraConfiguration
ID133(P1.023)  |NonVolatileCompareDataOffset
D134 (P1.024) | VolatileCompareDataOffset
ID153 (P1.046)  |EncoderOutputResolution
ID179(P1.097)  |EncoderOutputDenominator

To configure the Compare function, you need to:

« Define and enable the operation of the compare function, including
definition of the axis source and trigger logic

« Define the start position for data compare in the data array
« Set the amount of data to be compared
« Enable the cyclic mode

Figure 188 describes the compare function.

(1) With execution time 5 ps only.
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Use parameter ID351 (P5.059) CompareControl to enable or disable the
Capture function and to define the axis source and trigger logic. See Table 120.

Figure 186 - Compare Control

I@ Parameter Setting Wizard
Parameter Name ﬂ' Unit ﬂ Minimum ~ Maximum ﬂ
CompareControl [ } Ox00010000 ~ OXOFFF313F i

COMPARE Control

Value |@x@0640010

P5.059 X : Compare Options
[Je:When the value of P5.858 is bigger than @, it starts to compare.

[J1: start to compare from the 1st point after the last point is compared
[J2: enable CAP function after the last point is compared

[J3: set P5.857 to @ once the last point is compared

P5.059 Y: Axis Source
(e: Capture Disable (2: Pulse Command
@®1: Auxiliary Encoder (O 3:Main encoder

P5.859 Z: Trigger Logic
@e: NO O1: NC

P5.859 U: Trigger PR command

w

[J12:After the last position is compared, trigger PR# 4

P5.059 CBA : Output pulse (1~4095)

Table 120 - High-speed Position Compare, Additional Information

ID351 P5.059 . . -
CompareControl Bit |Function Description
0  [Compare feature If bit O is set to 1, the compare feature executes when [D350 (P5.058) is > 0.
1 Cvelic mode If bit 1is set to 1and all compare procedures are completed, D350 (P5.058) resets to the setting value and then
y compare procedure starts again.
X . |If bit 2is 1, after all comparing is done, enable the Capture function (Set ID331(P5.039.X) bit 0 to 1, and set the
g |Enable Capture function previous value to D330 (P5.038) as the data size to be captured); if Capture function has been enabled, then this

after data compared | cvion is invalid.

3 Reset position of the

comparing axis to 0 If bit 3 is 1, once the last data array element is compared, D349 (P5.057) is set to zero.

0: Capturing axis

1: Auxiliary encoder (AUX)
. 2: Pulse command (1/0)
Y _|Source setting of 3: Main encoder (MFB)

comparing axis If capturing axis is selected, source of the capturing axis ID331(P5.039.Y) cannot be changed. If encoder of the
motor is selected, pulse resolution is determined by 10163 (P1.046) (Encoder pulse number output setting) and
D176 (P1.097).
~ . . 0: N.0. (normally open)
z Trigger logic 1: N.C. (normally closed)
U - Trigger PR command If bit 0 is set to 1, PR#50 (DI9) or PR#60 (DI10) is triggered when the last data array segment is compared.
_ |Pulse output duration | _
CBA (ms)

Rockwell Automation Publication 2198-UM004D-EN-P - December 2022 319



Chapter 12

Motion Control Applications

380

Using the Motor Encoder as the Compare Source

Figure 187 - Pulse Output

Function List R
v ] start & o5
v -® drive 1:(offline)
B Communication Setting [i it Pulse Output []
K Drive IP Address Setting
v 3 Settings P1.803.Y Output Polarity of OA/OB/OZ
Motor Selection "‘
ﬁ General Setting @ Forward
A, Command Source
R Pulse Output OReverse
E-gear Ratio
Filter
Y Notch Filter
] Limit P1.074.Y Source of Pulse Output
£\, Analog 1/0 @#@: Motor Encoder (MFB) (QO2: Pulse Command (I/0)
% Full Closed Loop
v T3] Tuning O1: Auxiliary Encoder (Aux)
g Manual Tuning
Auto Tuning Output Pulse Type
Inertia Estimation
% System Analysis By pass @Ratio Output without Quadruple
%:Zi:x:; tzg: ORatio Output with Quadruple
%L, Current Loop
m Scope OA OB Output Pulse Number(AqB) = P1.@46 / P1.097(One rotation)
{P.| Parameter Editor o S
Digital T0 / Jog Control 0Z Position = Z Pulse Position of MFB
4\ Fault Information 0Z Width = OA Width / P1.097
K ronitoring Status
v -4 Motion Control P1.046 Numerator of OA/OB/OZ Output Counts
PR Mode Editor
EE‘“M Ealton P1.097 Denominator of 0A/OB/OZ Output |1
Capture(CAP)/Compare (CMP)
Drive 2: Epe e
i:nrive = Output Pulse Number 2500.000 | Counts
% prive 4:

If the capturing axis is selected, the source of the capturing axis ID331
(P5.039.Y) cannot be changed. If the motor encoder is selected, the pulse
resolution is determined by EncoderOutputResolution ID153 (P1.046) and
EncoderOutputDenominator ID179 (P1.097).

When EncoderOutputDenominator ID179 (P1.097) = 0, OA/OB pulse output
(Output Pulse Number from Figure 187) only refers to the setting of
EncoderOutputResolution ID153 (P1.046).

Example 1:

When EncoderOutputDenominator ID179 (P1.097) = o;
EncoderOutputResolution ID153 (P1.046) = 2500

OA/OB output = EncoderOutputResolution ID153 (P1.046) uses
quadruple (4x the frequency), which is 10,000 pulses.

When EncoderOutputDenominator ID179 (P1.097) has been set (value is not o),
OA/OB pulse output needs to be calculated via the numerator and
denominator of EncoderOutputResolution ID153 (P1.046) and
EncoderOutputDenominator ID179 (P1.097), and converted using quadruple
(4x frequency).
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Example 1:

When ID179 (P1.097) =5; ID153 (P1.046) = 2500

OA/OB output = %= 500 pulses

Example 2:

When ID179 (P1.097) = 7; ID153 (P1.046) = 2500

2500

OA/OB output = 7 = 357.142857 pulses

Figure 188 - High Speed Position Compare Flowchart

Data array CMP axis source
o THEE— e S W
IDSE?(OPUSTSSB) gs;g CIV>IF/'t‘h posﬁrl;z(;sggg _|D3238(|Ft’l50.857) D
v [ 7890 p35 (P5.§1¥|9.§<) Bit0 !
CMP trigger logic

Normally open

ID351(P5.059.2)=0
DO4

PN Pulse output duration
ID351(P5.059.CBA)
DO4

Normally closed
1D351(P5.059.7) =1

CMP amount
ID350 (P5.058) = ID350 (P5.058) -1

CMP completed?

No

ID350 (P5.058) = 0

L

l

l

l

Call PR#45
ID351(P5.059.U) Bit 0=1

Cyclic CMP
1D351(P5.059.X) Bit 1=1
1D350 (P5.058) = Previous setting
value

Enable CAP after
completed
ID351(P5.059.X) Bit 2 =1

CMP axis position resets to
0
ID351(P5.059.X) Bit 3 =1
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Using PR Command Programming with the Compare Function

To use the Compare function, you must be in PR operation mode and use PR
commands.

With PR command programming, write commands configure the high-speed
position compare function, as well as execute the motion commands once
configuration is complete. See Chapter 11 for details on PR command
programming.

The following example describes how the PR command works and is
illustrated in Figure 190. Set the numerator ID153 (P1.046)
EncoderOutputResolution and EncoderOutputDenominator ID179 (P1.097),
whose default is based on the comparing an axis using 10000 pulses per motor
rotation.

1. PR#1 use write commands to edit data array #50.

2. PR#2 use write commands to edit data array #51.

3. PR#3 use write commands to edit data array #52.

4. PR#4 confirms that the Compare function is disabled
(ID331.X (P5.039.X) Bit 0 =0).

PR#5 sets the start position to 50.

PR#6 sets the compare amount to 3, with a delay of 1 ms to allow the PR
command with the use of Compare function to be executed.

7. PR#7 enables the Compare function in cyclic mode, which clears the
compare axis to o after compare is complete and executes PR#45. It
selects encoder of the motor as the capturing axis, setting 'normally
closed' as the trigger logic with pulse output duration of 100 ms.

PR#8 sets the speed command to 50 rpm.

PR#45 sets the incremental command to 50000 PUU and then carries on
to PR#46, keeping the speed command setting of 50 rpm.

Y

Figure 189 - PR Command with Application of Compare Function

PR#4 (1)

Write

DLY=[0] 0 ms
P5.059=
0x00640030

DLY=[0] 0 ms
Arr[50]=20000

DLY=[0] 0 ms
Arr[51]=30000

DLY=[0] 0 ms
Arr[52]=40000

PR#7 (1)

Write

- DLY=[0] 0 ms
DLY=[0]0ms | |DLY=[10] 1 ms D";g [gég:ms 50 rpm
P5.056=50 P5.058=3 Ox00at 103 Acc=[0] 3.33 ms

Dec=[0] 3.33 ms

PR#45 (1)

Position

DLY=[0] 0 ms DLY=[0] 0 ms
50000 PUU 50 rpm
INC Acc=[0] 3.33 ms
100rpm Dec=[0] 3.33 ms
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Figure 190 shows how the data is compared in the data array when the
compare function is executed.

Figure 190 - Application Example of High-speed Compare

Data array
_ #50 | 20000 | 20000 [ 20000 20000 | 20000 [ 20000
CMP_ axis 4 #51 | 30000 | 30000 | 30000 30000 | 30000 | 30000
position #52 | 40000 | 40000 | 40000 40000 | 40000 | 40000
(PUU) T T I
| | |
| | |
40000 SR
| |
30000~ ~——-=———+-—A--—-——-——- - ——
|
|
20000 |
|
L
I |
|
5000 S e |
| i N > Time
L
| | b
DO4: CMP 1|
1 I I
M @ @
| | : :
I
I
|
PR path #46 >0< #46
I~
# #455
[

Data Array

The data array can store up to 800 data (0...799) elements with each element
being 32 bit. It can be used to store the high-speed capture data and high-speed
compare data as well as E-CAM slave points. You can allocate the data array to
fit your application. There is no pre-defined allocation of data elements, which
provides flexibility.

IMPORTANT

The Data Array is volatile. That means it does not store values through a
power cycle. You can set Force Function ID193 (P2.008) = 30 and then
set Force Function = 35; this operation writes the Data Array values to
EEPROM. Now, they persist through a power cycle. You can see the
present values of the Data Array by navigating KNX5100C software;
Motion Control>Capture/Compare>Data Array Editor.
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E-CAM The Kinetix 5100 drive has an electronic camming feature. Position cams, in
effect, provide the capability of implementing non-linear electronic gearing
relationships between the Kinetix 5100 motor (slave) and a master device
(another drive, encoder, or time). No maximum velocity, acceleration, or
deceleration limits are used.

The motion of the master device and the designated cam profile that is derived
from the associated cam table determine the speed, acceleration, and
deceleration of the slave axis.

The E-CAM feature executes a position cam that is created by a user-defined
profile in the KNX5100C software or directly from the user-defined data array.

The mechanical cam and electric cam are illustrated in Figure 191.

Figure 191 - Mechanical Cam and E-CAME-CAM

(1) - Master Axis Input and Gear
(2) - Mechanical Cam

(3) - Slave Axis Output

(4) - Master Axis Input for E-CAM

The E-CAM function can be used only in PR Operating mode. After the E-CAM
engagment conditions are met and the E-CAM is active, the slave axis follows
the pre-defined cam profile, and the position of the slave axis is a function of
the master position (or time). As a result of master movement, pulses are
created. Those master pulses are used as the reference for the slave to follow;
and the slave follows those pulses based on its pre-defined profile, shown in
Figure 192. The E-CAM function can be enabled or disable by setting parameter
ID376 (P5.088.X).

Figure 192 - E-CAM Curve

Slave Axis Position (PUU)
A

/’W

kCorre.-s.ponuiing Slave Axis Position

I
I
I
I
I
I
I

» Master Axis Position (Pulse)

—

~

JUUUUUL paster Axis Output Pulses
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Figure 193 uses the mechanical cam concept to illustrate the E-CAM parameter
settings.

Figure 193 - Electronic cam simulates mechanical cam assembly with servo drive parameters

(1) Master Axis: master axis signal source is set by ID376 (P5.088.Y)

(2) Clutch: time to engage or disengage is set by 10376 (P5.088.UZ), ID375 (P5.087), 10377 (P5.089)

(3) Master Axis Gear Ratio: pulse input resolution is set by ID371(P5.083), ID372 (P5.084)

(4) E-CAM Curve: curve is set by 10369 (P5.081), ID370 (P5.082), 1D373 (P5.085), scale is set by 1D311(P5.019)
(5) Slave Axis Gear Ratio: output signal resolution is set by |D151(P1.044), 10152 (P1.045)

Table 121 - E-CAM General Settings

Parameter Name

1D245 (P2.073) ECamConfiguration

1D246 (P2.074) ECamDIDelayTimeCompensation
ID247 (P2.075) ECamAlignementTargetPosition
1D248 (P2.076) ECamControlConfiguration

1D249 (P2.078) ECAMDOCamArea_RisingEdge
1D250 (P2.079) ECAMDOCamArea_FallingEdge
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E-CAM Control Settings

The format of ID376 (5.088) ECamControl is: (High word h) DCBA:
(Low word L) UZYX

Figure 194 - Parameter Format

I o T y (I AN
)y _o_ g
D C BA UuzyH«X
Activation setting of E-CAM

BA | PR command to execute X function
C Reserved Y Command source
D Reserved L Engaging condition
- - u Disengaging condition

Definition as follows:

X: E-CAM command

Bit

Function

Description

E-CAM activation

0: E-CAM is disabled 1: E-CAM is enabled (relevant parameters cannot be modified once E-CAM is enabled)

E-CAM does not disengage when servo is off

0: when the servo is stopped by alarm or servo is off, the clutch disengages 1: when the servo stops because of
alarm or servo is off, the clutch remains engaged. When the servo enables again, E-CAM can operate directly.

ECamCurveScale 1D311(P5.019) is effective

2 immediately 0: ID311(P5.019) is effective after next engagement 1: 10311 (P5.019) is effective immediately
3 Reserved -
« Y:command source
1: auxiliary encoder
2: pulse command
4: time axis (1 ms)
« Z:engaging condition
o: immediately
1: trigger DI.CAM
« U:disengaging condition (2, 4, and 6 cannot be selected at the same time)
U  |Disengagement condition Action after disengaged
0  [Neverdisengage -
1 DI.CAM permissive is OFF In stop status
2 |Master axis reaches the disengage value of 10377 (P5.089) (Sign indicates the direction)
Same as 2, but the existing speed continues when disengaging and the engaged length slightly exceeds ID377(P5.083) ||, stop status
6 |ECamMasterPositionToDisengage. This is suitable for when calling the next PR Position command immediately after
disengaging.
Return to pre-engaged status Lead pulse
4 |Master axis exceeds the value of disengaging ID377 (P5.089) (sign indicates the direction) is ID380 (P5.092)
ECamSkippedMasterPulses
g When U=1,2, or 6: disable E-CAM after disengaging SetXto0
When U = 4: Avoid jittering when it returns to pre-enagaged status N/A
«  BA:auto execute the specified PR command
When disengaging condition (ID376 (P5.088.U: 2, 4, 6)) is met, a PR
00...3F (hexadecimal; 00 means no action) is executed automatically.
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« C:reserved
« D:reserved
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Master Axis Signal Source

When using an electronic cam, you must first determine the source of the
master axis, which can be an auxiliary encoder (via Aux Port), another Kinetix
5100 motor (via PT wiring), or time (ms). The source is determined by
parameter ID376 (P5.088.Y) ECamControl.

« Auxiliary Encoder - ID376 (P5.088.Y) =1, the external encoder signal from
the Aux Feedback Connector (AUX) is used as the source of the master
axis signal. And the master axis position is monitored with ID309
(Ps.017) AuxEncoderPosition.

+ Pulse Input - ID376 (P5.088.Y) = 2, the pulse input from the I/O connector
is used as the source of the master axis signal. And the master axis
position is monitored with ID310 (P5.018) PulseCmdPosition.

« Time Axis (1ms) - ID376 (P5.088.Y) = 4, the 1ms pulse generated internally
by the servo drive is used as the source of the master axis signal.

You can monitor the master axis by using parameter ID374 (P5.086).
Digital Output CAM_Area Settings

The Kinetix 5100 drive provides two digital outputs that can operate based on
the present Master position within the E-CAM cycle. The first DO (ox18) ON
transition is determined by Ecam DO.Cam xxxx Rising Edge Angle ID378
(P5.090) and the OFF transition is determined by Ecam DO.Cam xxxx Falling
Edge Angle ID379 (P5.091), as illustrated in Figure 196. The second DO (0x14) is
operated in a similar manner and is shown in Figure 197.

Figure 195 - Digital Output CAM Area

Remain DI override status when this window is closed.

V¥ Digital Output (DO) [ JEnable DO Override | status

[ex18]Master position of the E-Cam is in the setting area

[@x1A]Master position of the E-Cam is in the setting area 2
DO3: [@x@@]Disabled
DO4: [@x@@]Disabled
DOS: [@x@@]Disabled
DO6: [@x@@]Disabled

Figure 196 - Digital Output 1- Engagement Timing

Slave axis position (PUU)
\\_/

A
'

45 90 135 180 225 270 315 360

\

)

» E-Cam angle (°)

y
DO: 0x18 ID378 (P5.090)< ID379 (P5.091)
ID378 (P5.090) = 135

ID379 (P5.091) = 240 |
DO: 0x18 ID378 (P5.090) > ID379 (P5.091)

ID378 (P5.090) = 270
ID379 (P5.091) = 45
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The following parameters define the function.

Table 122 - Relevant Parameters

Parameter Name

ID378 (P5.090) |ECamDOCamArealRisingEdgeAngle
ID379(P5.091)  |ECamDOCamArealFallingEdgeAngle
1D249 (P2.078)  |ECamDOCamArea2RisingEdgeAngle
ID250 (P2.079) |ECamDOCamArea2FallingEdgeAngle

The relationship between DO.CAM_Area2 and the parameter values is shown
in Figure 197. When E-CAM is not engaged, this signal is always off.

Figure 197 - Digital Output 2 - Engagement Timing
E-CAM position (PUU)
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» E-CAMangle®
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A
DO:0x1A 1D249 (P2.078) < ID250 (P2.079)

ID249 (P2.078) = 135 D250 (PR.079) = 240

A
DO:OX1A ID249 (P2.078) > ID250 (P2.079)

ID250 (P2.079) = 45 D249 (P2.078) = 270
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7 Fault Information
K Monitoring Status
#” Motion Control
PR Mode Editor
E-CAM Editor
Capture(CAP)/Compare(CMP)
" Drive 2:
" Drive 3:
" Drive 4:
" Drive 5:

390
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System Variables for Master Access Monitoring

The Kinetix 5100 drive also provides four system variables to monitor the
master axis:

« Cumulative Pulse of Master Axis - system variable 059(3Bh): this variable
is the feedback position of the Master. (E-CAMMasterAxisPosition, ID374
(P5.086))

« Incremental Pulse of Master Axis - system variable 060(3Ch): the
incremental number of pulses of the E-CAM master axis in 1ms.

« Lead Pulse of Master Axis - this variable is described as a Master Offset
Position. That is, after the E-CAM has been enabled, this position is the
incremental position that occurs (from the point of enabling) before the
E-CAM is engaged (and following the Master).

« Position of Master Axis - system variable 062(3Eh): the position of the E-
CAM master axis.

Go to Settings>Monitoring Status and select the variables to monitor by using
Monitoring Items and running the monitor. You can map these variables to
System Variable Monitoring values by using the Settings>Parameter
Editor>Status Monitor. This setting lets you use the Scope to monitor the
values real-time.

Figure 198 - Monitoring Parameters

.[18]Distance from current position to Z.Its value is between -58@@ and +5@e@.

Select Monitoring Parameter

.[3@@]Monitor variable#l : P@.@@9<<-[*P@.017]|[59]Pulse from E-Cam master axis(accumulation) v
.[3@1]Monitor variable#2 : P@.@1@<<-[*P@.018]|[56]DC Bus Voltage[@.1 Volt] A

" s S [S7)ECAM engage status
S[362)tonltorsvariablest3. HiROTE11<C IRO019] [59]Pulse from E-Cam master axis(accumulation)
.[3@3]Monitor variable#4 : P®@.@12<<-[*P@.020]|[6@]Pulse from E-Cam master axis(increment)
.[304]Monitor variabless : P@.013<<-[*P@.021]|[61]Pulse from E-Cam master axis(lead pulse)
[62]The position of E-Cam axis
[63]Position of E-Cam slave axis
[64]Terminal register of PR command v

When using the E-CAM, the Pulse Output function
(KNXs5100C>Settings>Pulse Output) provides pulses so the next drive can
receive and follow those pulses.

The Kinetix 5100 drive only provides four pulse output pins OA, /OA, OB, /OB
respectively. The pulse can be input to the drive through the I/O connector or
AUX connector. The servo drive output signal source is determined by ID173
(P1.074.Y). If the AUX connector is used as the pulse input channel, as shown in
Figure 199, then the value of ID173 (P1.074.Y) of each drive shall be set to 1. If the
I/O connector is used as the pulse input channel, as shown in Figure 200, then
the value of ID173 (P1.074.Y) of each drive is set to 2.
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Figure 199 - Using Kinetix TBIO Pulses (Master) and Auxiliary Feedback (AUX) Connector (Slave)

(1) (2)-01 (2)-02 (2)-03

| ez T[] ——T g —T [
@i 0iE0 008 o700
= = B o SR

Pin 21 AMOUT+0A . Pin 1AM+ Opt_A

Pin 22 AMOUT- /0A Pin 2 AM- Opt_/A
Pin 25 BMOUT+ 0B Pin 3 BM+ Opt_B
Pin 26 BMOUT- /0B Pin 4 BM- Opt-/B

Figure 200 - Using Kinetix 5100 TBIO Pulses (Master) and Kinetix 5100 TBIO Pulses (Slave)

(1) (2)-01 (2)-02 (2)-03
/ — T
| |lezeee —T
9$| @% @% @ci%
2. o o, sl -

N

1/0 JRELEFELFL 1/0

Pin 21 AMOUT+ 0A Pin 43 AM+ PULSE
Pin 22 AMOUT- /0A Pin 41 AM- /PULSE
Pin 25 BMOUT+ 0B Pin 36 BM+ SIGN
Pin 26 BMOUT- /0B Pin 37 BM- SIGN
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Clutch Engagement and Disengagement

When the E-CAM function is enabled, the state of the clutch determines
whether the slave axis start operates according to the received master axis
signal or not. When the clutch is engaged, the slave axis operates according to
the received master axis pulses and the cam curve. When the cam is
disengaged, the slave axis does not operate according to the cam curve even if
the slave axis receives master axis pulses.

Condition for Engagement

When the E-CAM function is enabled, the slave axis can only be operated
according to the master axis signal and the cam curve when the clutch is in the
engaged state, as shown in Figure 201. The timing condition of the clutch
engagement can be set by ECamControl parameter ID376 (P5.088.Z). The
Kinetix 5100 drive provides two different timing conditions that are selectable.

« Immediate engagement (ECamControl ID376 (P5.088.Z) =0) — The
clutch is engaged immediately when the E-CAM function is active.

- Engagement using a Digital Input E-CAM engaging control [0x36]
(ECamControl ID376 (P5.088.Z) =1) — The clutch is engaged when the
digital input DI:E-CAM engaging control [0x036] transitions on. When
this DI is on, the clutch remains engaged until a disengagement
condition is reached.

Figure 201 - Clutch Engagement Diagram

IMPORTANT  The E-CAM function does not allow E-CAM engagement based on the
absolute position of the master feedback source.
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In addition, the initial lead pulse number of the master axis before
engagement is set by ECamLeadPulseBeforeEngaged parameter ID375
(P5.087). The E-CAM begins executing the profile when E-CAM function is

enabled and the number of master pulses from ID375 (P5.087) occur, which is

considered a type of offset from the immediate engagement type.

Figure 202 - Clutch Engagement Lead Pulses
Slave Axis Position
(PUU)

1
1
1
1
|
i
[ e —
i Lead Pulses!
! ID375 -

(P5.087)
# Engaged when
Lead Pulses Arrived

Engagement
Condition
Reached

Condition for Disengagement

Master Axis Position
(Pulse)

When the E-CAM function is enabled and the clutch is engaged, the slave axis
follows master pulses based on the cam curve. When the slave axis completes

the cam cycle, it is stopped either by disabling the E-CAM function or
disengaging the clutch. This action is shown in Figure 203. If the clutch is
disengaged, the slave axis remains stationary regardless of the action of the

master axis.

Figure 203 - Clutch Disengagement Diagram
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You can choose the disengagement condition based on your requirements by
setting ECamControl ID376 (P5.088). The Kinetix 5100 drive provides five
disengagement timing conditions:

Continuous (ID376 (P5.088.U) = 0 — The clutch does not disengage until
the E-CAM function is disabled.

Disengagement using Digital Input E-CAM engaging control

(ID376 (P5.088.U) = 1) — The clutch is disengaged when the digital input
(DI:E-CAM engaging control [0x036]) transitions off. It remains
disengaged when this DI is OFF.

Disengagement once ID376 (P5.088.U) = 2 — The clutch is disengaged
and stops immediately when the number of master pulses reaches the
value in ID377 (P5.089), which is shown in Figure 204. This
disengagement condition is suitable for applications where the slave axis
must be accurately stopped.

Figure 204 - Immediate Stop After Disengagement

Slave Axis Position
when disengaged

Slave Axis Position
(PUL)
A

lutch disengaged
at this position

Master Axis Position
™ (Pulse)

Pulses until disengaged
ID377 (P5.089)

Deceleration stop after disengagement (ID376 (P5.088.U) = 6) — The
clutch is disengaged and decelerates smoothly to stop when the number
of pulses of master axis reached the value set by ID377 (P5.089). Then the
E-CAM system enters the stop state, as shown in Figure 205. This
disengagement condition is suitable for the application where the slave
axis must be slowly decelerated to a stop.

Figure 205 - Deceleration Stop After Disengagement

394

Slave Axis Position
when disengaged *} ————————————————————————————

Slave Axis Position
(PUU)
L

I Clutch disengaged
at this position

» Master Axis Position
g . (Pulse)
Pulses until disengaged

D377 (P5.089)
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« Resuming PR Mode control after disengagement (ID376 (P5.088.U) = 4)
— slave axis returns to the PR Mode operation after the master pulses
have reached the value of ECamMasterPositionToDisengage ID377
(P5.089).

The E-CAM system enters the pre-engage state, as shown in Figure 206.
Once the ECamSkippedMasterPulses ID380 (P5.092) value occurs, the
clutch engages and the next cam cycle begins.

Figure 206 - Loop Mode After Disengagement
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Pay attention to the difference between the lead pulses before engaged ID375
(P5.087) and the skipped master position pulses before re-engage ID380
(P5.092). ID375 (P5.087) takes effect before the first engagement, and, ID380
(P5.092) takes effect for each E-CAM cycle. Figure 207 shows the schematic
diagram of the combination of these two.

Figure 207 - Lead pulses before engaged and Skipped master position pulses before re-engage

Slave Axis Position

" 9 T
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M TmwTE e T DTN (Pulse)

]
t ID375 1 0377 (P5.089) D380 D377 (P5.089)
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Engagement Engaged when
Condition Lead Pulses Arrived
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These are the disengagement conditions.

Immediate stop after disengagement
Deceleration stop after disengagement
Entering loop mode after disengagement (ID376 (P5.088.U) =2, 4, 6)

Figure 208 - Disengagement Dialog Box

@ Parameter Setting Wizard

M

i

Parameter Name [ Unit [ Minimum ~ Maximum | Default
ECamControl 1 | exeee00010 ~ oxe@6FF147 |  exeeeeeol
Enable E-CAM Control
Value |@xeeeeeele
P5-88.XY P5-88.ZU
U:Escape Time
[Je : Do not disengage
[J1 : DI-CAM disabled
[J2,4,6 : Master axis exceeds ECRD(incremental) 16000 (P5.@89)
[symbol = direction], then
2: Disengage and return to stop state. Stop position is precise!
4: Disengage to pre-engage state, lead value is (] (P5.€92)
6: Disengage and return to stop state, and maintain the speed.
[J8 : pisable E-Cam function after disengaging.
Z:Engaged Time
3 @®e© : Engage Immediately
O1 : DI -CAM enabled
1 BA : Disengaged Type. While reaching disengaging size, call PR. |@:N/A v

You can set the PR command after the disengagement condition is immediate
stop after disengagement, deceleration stop after disengagement, or entering
PR control mode after disengagement (ID376 (P5.088.U) =2, 4, 6). When there
is a non-zero value in instance ID376 (P5.088.BA), that PR command is
executed. (ID376 (P5.088.U) = 4), the slave axis continues in the next motion
cycle after PR command complete. That is because the E-CAM function doesn't
support interrupt.
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E-CAM Alignment

E-CAM phase alignment is a cam compensation method provided by the servo
drive. You must first set the phase of the cam alignment and the position of the
external sensor. Each time the cam runs to the position of the external sensor,
the drive compares the difference between the actual phase and the correct
phase. The difference is stored in the PR program. You can choose to
compensate immediately or later.

Table 123 - E-CAM Alignment Settings

Parameter Name

1D245 (P2.073) ECamConfiguration

1D246 (P2.074) ECamDIDelayTimeCompensation
1D247 (P2.075) ECamAlignementTargetPosition

E-CAM Alignment Operation Setting

The settings for ID245 (P2.073)ECamConfiguration are described below.

(T > Lz J0
(L [ I a0
D C BA Uz YX
BA PR number YX Range of filter (0...95%)
. o Maximum allowable correction rate
1] Masking range (0 ... 95%) uz (0..100%)
h High bit L Low bit

« YX-range of filter (0...95%)

When the DI.ALGN Electronic cam phase alignment [0x35] signal is
triggered, the E-CAM alignment function is enabled. The system detects
the current E-CAM position. When the difference between the current E-
CAM position and its previous alignment position is less than the
parameter's range as a percentage, the filter function is enabled.
Otherwise, the system uses the new position to do the alignment.

YX 00 01..5F
Function  |Filter disabled | Error | <=(1to YX)%: filter enabled

Using the filter allows the alignment to be more stable and reduces any position
Q errors caused by DI noise and results in smoother operation.

« UZ - maximum allowable correction rate (0...100%)

When alignment correction is enabled, the limitation of the maximum
allowable correction rate (C) is defined as follows:

|C|<=[(ID372) (P5.084) / ID371 (P5.083)] x ID245 (P2.073.UZ) %
When the alignment error is too large, correcting this error once may
cause motor vibration or overloading. Using this parameter can divide

the alignment correction into several stages to smooth the process, but it
may need more time to complete the alignment correction.
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« BA: PR number (PR#0...PR#99)

After each alignment, any shortage of pulse numbers from the slave axis
is stored in a specified PR. This PR can compensate for the slave position
at the appropriate timing point. If BA is set to o, any shortage of pulse
numbers is not stored in PR.

Q The format of this parameter is HEX. Thus, to set PR#11, write OB to BA.

« DC: masking range (0...95%)

When the DI.ALGN signal is triggered, the next alignment action is
allowed only after the increasing pulses of the master axis are greater
than the distance (M) masking.

M >= ((ID372) (P5.084) / ID371 (P5.083)) x ID245 (P2.073.DC) %

IMPORTANT  This masking function only works with increasing master pulses, and

does not work for decreasing master pulses.

E-CAM Alignment Control Switch

The settings for ID248 (P2.076)ECamControlConfiguration are described

below.

uuuc
Uz vy X

E-CAM alignment control |UZ

Alignment forward
direction allowable rate
(0...100%)

Filter intensity (0 - F) - -

« X:E-CAM alignment control

Bit| 3 2 1 0

Description

Set this bit to 0 to disable this function; set this bit to 1to enable this
function.

If enabled, the E-CAM alignment correction is executed when DI.ALGN is
on.

Set this bit to 1to enable this function. When the E-CAM alignment is
executing, the correction is stored in the PR data location specified by
1D245 (P2.073), which triggers the PR immediately.

Set this bit to 0 to disable this function. When the E-CAM alignment is
executing, it does not trigger PR immediately to compensate the
correction. You must use the PR ID376 (P5.088.BA) when E-CAM
disengages in order to execute it.

0: if the mark is on the master axis, the position of the mark is not
affected when aligning.

1:if the mark is on the slave axis, the position of the mark is affected
when aligning.

Bit Function

0 Enable alignment

1 Trigger PR
immediately

2 Position of the mark

3 Reserved
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Y: filter intensity (o...F)

Indicates average of 2A(value). Set to o to disable the filter. When the
value of Y increases, the correction is slower which can avoid large
amounts of correction during E-CAM adjustment.

This can also avoid disturbances caused by sensor noise for a smoother
operation. Setting D248 (P2.076) too high causes the alignment to not
work properly. The recommended value is 3.

Example: when the filter intensity value is 3, the actual filter intensity =

2A3 =8.

UZ: alignment forward direction allowable rate (0...100%)

Value |Alignment direction Value  |Alignment direction

0 Backward alignment only 80 Forward 80%, backward 20%
30 Forward 30%, backward 70% >=100 |Forward alignment only

50 Alignment with the shortest distance - -
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3000

#50 0

#51 20000
4000

#52 0

#53 45000
3000

#54 0

#55 20000

#56 20000
5000

#57 0
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E-CAM Profile Types

The electronic cam profile is a variable relationship between a master and slave
signal. The cam profile can be built in a variety of ways and can be built using
other mathematical software tools. The KNX5100C software uses the E-CAM
editor to create and edit different types of profiles. Once the profile is created,
it is stored in the Data Array. The following are some important
considerations:

« One single profile can have up to 720 points.

« The Master data must all be within a value of 360. It is typical to think of
this value as degrees because the drive does not use Position Units as
scaling. This value can later be normalized in the E-CAM configuration to
match your application, for example, pulses required for one machine
cycle.

« The master data is not changeable when it is entered into the data table
and is evenly spaced depending on the amount of points that are
entered.

Take Figure 209 as an example, if a mechanical cam is to be replaced by an
electronic cam, the mechanical cam must be divided into several equal parts.
The more granular the divisions, the higher the accuracy. This example divides
it into 8 equal parts. Each part is separated by 45 degrees (for example, the
actual application may have finer definition (and granularity). The starting
point of o degrees and the last point of 360 degrees is the same point. It is
typical for these points to be used to define an entire machine cycle. Therefore,
a total of 9 point pairs of data must be filled in to create the table of the
electronic cam curve.

Figure 209 - E-CAM Curve Table Creation

Data Array
#50 | 30000
#51 | 20000
#52 | 40000
#53 | 45000
#54 | 30000
#55 | 20000
#56 | 20000
#57 | 50000
#58 | 30000

-
-

= O~ O A WN =

Slave Axis Position 4

(PUU)
\

E-CAM angle °
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You can use KNX5100C software to create electronic cam curves. Navigate to
Motion Control>E-CAM editor, shown in Figure 210.

The E-CAM editor contains a wizard that uses 4 steps to complete the E-CAM
configuration. Step 1is used to choose the approach to use for your E-CAM.

Figure 210 - E-CAM Edit Dialog Box

@ E-CAM Editor [Kinetéx 5100] == e85
HsD4E 8

Flease choose one approach to create the E-CAM Table.

|

Manusl

Speed Fitting

Rotary Shear - W/O Sync. Zone
Rotary Shear - Fixed Sync. Zone

Rotary Shear - Adjustable Sync. Zone
Rotary Shear - Printing Machine
Cuble Curve

Cubic Curve Creation (*.ecm)(For HMI)

Inforsation Sisulation I ..

unit:[mn
Slave Pulse 100000 L]

Haster Pulse [F] |1eeeee pulse
Master Sismulated Speed [180 | pulse/s 9.001 ==,
.................... Slave Inforsatison. .. ._.........|
Aoy
W APosition ¥ PUU (]
B [ Speed (v') PUL/S, =/

W [Jacceleration (¥'")

Manual

If the E-CAM table is already known, you can enter the points to complete the
cycle profile. As shown in Figure 209, the E-CAM curve is created based on the
cam curve-to-edge distance corresponding to each angle of the mechanical
cam, which is relationship between the angle and the slave axis position. You
must use your master machine cycle profile as degrees. These values can be
normalized back into counts in the E-CAM editor Parameter Setting Step. The
KNX5100C software E-CAM table manual creation interface is shown in
Figure 211. The following are the steps to manually create the table:

1. Setthe number of E-CAM segments.

A single cam can be divided into up to a maximum of 720 segments (721
points). For a period of 360 degrees, every 0.5 degrees corresponds to a
slave axis position. The more points, the higher the resolution. To select
the most suitable number of segments, consider the resolution of the
curve and the resource usage of the data array.
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2. When the number of E-CAM segments is set, click Create Table.

The software automatically divides the table evenly into 360 degrees by
using the total number of segments.

3. Fillin the position (Position Y) of the slave axis.

The position corresponding to each segment angle is filled in the table in
units of PUU. When you click Draw, the software automatically plots the
E-CAM simulation curve and the position, velocity and acceleration
curves. Pay special attention to the continuity of the slave axis speed in
manual creation to use manageable axis dynamics.

4. After confirming that the curve is correct, click Download Table, to write
the E-CAM curve to the data array.

Because the E-CAM data is stored in the Data Array, it is volatile, which
means that it does not persist through a power cycle. Once your E-CAM
table is finalized, check 'Burn to EEPROM when download' and click
Download. The data is saved and persists through a power cycle.

Figure 211 - E-CAM Table Manual Creation
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Import Points

If you use the third-party software (such as: Excel) to create the table, you must
save the position of each point as a text file (.txt). Separator symbol between
each point should be indicated by Space, Tab, Enter, ‘|’ or comma. Figure 212
illustrates the following steps.

1. Open the E-CAM editor in KNX5100C software, selecting the manual
table and specify the number of E-CAM segments (ID370 (P5.082)).

2. Click Create Table, the table displays the E-CAM phase corresponding to
each E-CAM segment.

3. Right-click the form and select Import Points.

The import points dialog box appears.

4. Click Browse to open the stored text file, and select the separator symbol
you used in the text file.

5. Click OK, to import the data points in the text file.

Click Draw and the software draws the designed E-CAM curve according
to the data points.

You can also export the data points to text files by selecting ‘Export Points’. The
KNX5100C software provides a Batch Values Change feature, which includes
functions of increment, decrement, add, subtract, multiply, divide, copy and
exchange for you to quickly adjust the E-CAM curve. You can also right-click to
insert and delete single-position positions.

Figure 212 - E-CAM Import or Export Points
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Speed Fitting

This method creates a custom index profile on the slave that is based on the
motion of the master. This method works best when the master is moving at a
constant velocity. This method divides an E-CAM cycle into five zones: waiting
zone, acceleration zone, constant speed zone, deceleration zone, and stop
zone, as shown in Figure 213. The proportion of each zone can be adjusted. The
E-CAM curve is designed from the position point of view. The corresponding
speed to the master-slave axis is determined by the position change per time
unit. The KNX5100C E-CAM table creation by using the speed fitting method is

shown in Figure 214.

1. To plan the E-CAM curve, determine the proportion of waiting zone,
acceleration zone, constant speed zone, deceleration zone, and stop zone
in one cycle according to the required distribution.

2. Setthe motion distance.

The total travel distance of the slave axis in one cycle, the unit is PUU.

3. Set the smoothness of the position curve at the turning point.

The larger the set value, the smoother the motor change during
acceleration and deceleration. A smoother curve extends the running
time in one cycle. The value of the S curve is usually the same as the
number of data points in the stop zone or less than the number of data
points in the stop zone.

4. After confirming that the curve is correct, click Download Table, then the
E-CAM curve is written to the data array.

Because the E-CAM data is stored in the Data Array, it is volatile, which
means that it does not persist through a power cycle. Once your E-CAM
table is finalized, check 'Burn to EEPROM when download' and click
Download. The data is saved and persists through a power cycle.

Figure 213 - Speed Zone Definition
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Figure 214 - E-CAM Speed Fitting Table
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When the master-slave axis only has position correspondence, such as point-
to-point correspondence, then the cubic curve can be used to create an
electronic cam curve. When using the cubic curve to create a table, you only
need to fill in the phase angle with the corresponding slave axis position. The
software automatically draws and optimizes the curve. Some applications
require a point-to-point motion trajectory, such as a straight line or a curve.
The E-CAM curve creation is simplified by the cubic curve creation method. As
shown in Figure 215, the starting angle N1 (the angle from the starting point)
and the ending angle N2 (the angle of entering the target point) can be set
according to the application requirements. There are three different types of
curve:

« Straightline — There is a straight line between the two data points of the
cam. The starting angle and the ending angle are not adjustable.

« Constant acceleration — A unidirectional increasing or decreasing curve
with an equal acceleration and deceleration. Only the starting angle can
be adjusted.
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« Cubic curve — Both the starting angle and the ending angle can be
adjusted. The change of the angle will affect the speed change when
leaving the starting point and entering the target point. Improper angle
setting causes the speed to change sharply.

Figure 215 - Starting and Ending Angle

The KNX5100C software E-CAM table creation by cubic curve method is shown
in Figure 216. The following is the operation steps of the cubic curve table
creation:

1. Set E-CAM curve.

The cubic curve table data includes angle, slave axis position, curve type,
starting angle and ending angle. You can change the data corresponding
to each point by dragging the turning point in the Cubic Curve
Simulation diagram, and can also insert or delete a specific turning
point. When dragging, inserting, or deleting a turning point, the data
content in the Cubic Data changes accordingly. However, when directly
inputting the desired content into Cubic Data, click Create Cubic Curve
to see the cubic curve simulation.

2. After completing the setting of the turning point, set the sample angle
(Sample ang.) and click Convert to E-CAM table.

The software automatically fills the data of each sampling point into the
E-CAM table according to the curve. The more points, the more precise
the E-CAM curve. If the position of the slave axis is too small, that can
cause the speed jitter. You can adjust the parameter instance ID311
(P5.019) ECamCurveScale to enlarge the value in the table to improve the
speed jitter.

3. After confirming that the curve is correct, click Download Table.

The E-CAM curve is written to the data array. If you have selected ‘Burn
to EEPROM when download’, when you click the download button, the

data array is written to the EEPROM that can be held after the power is
turned off.
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Figure 216 - E-CAM Cubic Curve Table
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Table 124 - E-CAM Wizard Parameter Definitions
D Parameter |Name Description
369 P5.081 E-CAMStart Address This is the starting address of the Data Array that is used as the first point in the E-CAM profile.
370 P5.082 E-CAM Area Number This is the length of the Cam profile - this value uses the data array (max 720).
373 P5.085 E-CAM Engaged Area Number Data Array index value used as the first cam point to be executed.
374 P5.086 E-CAM Master Axis position Displays the feedback Position of the Master feedback source.
: Master Offset Position - from when the enable permissives are met and the E-CAM is ready to execute, this
37 Ph.087 E-CAM Lead Pulse Before Engaged number of pulses occurs before the slave begins following.
378 P5.090 E-CAM DO.CAM_Area Valid Start Angle | Specify the rising edge of the DO that can be used to show the E-CAM is engaged (Master pulses).
31 P5.091 E-CAM DO.CAM_Area Valid End Angle | Specify the falling edge of the DO that can be used to show E-CAM is Engaged (Master units).
3n P5.019 E-CAM Curve Scale Used to change the amplitude of the cycle profile in terms of speed (positioning follows the cycle profile).
This profile is executed according to this value. If 2 is entered, the entire cycle profile executes 2 times
3n P5.083 E-CAM SlaveCycleNumber M and the speed is also 2x as fast. If 3 is entered, the cycle profile is executed 3 times and the speed is 3
times as fast
The E-CAM editor uses 0...360 for master units and is not changeable. If your machine cycle is not
1Y) P5.084 E-CAM MasterPulseNumber P representative within the 0...360 units; for example, using time and 4000 ms for one machine cycle, enter

the value used to represent one machine cycle. This value is the normalizing parameter used for the E-
CAM.
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Notes:
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Chapter 13

Kinetix 5100 Safe Torque Off (STO) Feature

The 2198-Exxxx-ERS servo drives are equipped for hardwired Safe Torque Off
(STO). The hardwired STO function meets the requirements of Performance
Level d (PLd) and safety category 3 (CAT 3) per ISO 13849-1 and SIL 2 per IEC
61508, IEC 61800-5-2 and IEC 62061.

Topic Page
Certification 410
Description of Operation am
Average Frequency of a Dangerous Failure per Hour L4
Safe Torque Off Connector Data 415
Wire the Safe Torque Off Circuit 415
Safe Torque Off Feature 416
Safe Torque Off Specifications 418
Safe Torque Off Wiring Diagrams 418

The 2198-Exxxx-ERS servo drives use the STO connector for wiring external
safety devices and cascading hardwired safety connections from one drive to
another.

Figure 217 - Hardwired Safe Torque Off

1606-XLxxx [EEEd
24V DC Functional Safety Power
(customer-supplied)

AC Input Power

Kinetix® 5100 Servo Drives
(2198-E1020-ERS drives are shown)
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Certification

410

The TUV Rheinland group has approved 2198-Exxxx-ERS servo drives with
hardwired safe torque-off for use in safety-related applications up to

ISO 13849-1, Performance Level d (PL d) and Category 3, SIL CL 2 per

IEC 61508, IEC 61800-5-2, and IEC 62061, in which removing the motion
producing power is considered to be the safe state.

For product certifications currently available from Rockwell Automation, go to
website rok.auto/certifications.

Important Safety Considerations

The system user is responsible for the following:

« Validation of any sensors or actuators connected to the system
« Completing a machine-level risk assessment

« Certification of the machine to the desired ISO 13849-1 performance level
or IEC 62061 SIL level

« Project management and proof testing in accordance with
ISO 13849

Category 3 Requirements According to IS0 13849-1

Safety-related parts are designed with these attributes:

« Asingle fault in any of these parts does not lead to the loss of the safety
function.
« Asingle fault is detected whenever reasonably practicable.

« Accumulation of undetected faults can lead to the loss of the safety
function and a failure to remove motion producing power from the
motor.

Stop Category Definition

Stop Category o as defined in IEC 60204 or Safe Torque Off (STO) as defined
by IEC 61800-5-2 is achieved with immediate removal of motion producing
power to the actuator.

IMPORTANT  In the event of a malfunction, the most likely stop category is
Stop Category 0. When designing the machine application, timing
and distance must be considered for a coast to stop. For more
information regarding stop categories, refer to [EC 60204-1.

Performance Level (PL) and Safety Integrity Level (SIL)

For safety-related control systems, Performance Level (PL), according to ISO
13849-1, and SIL levels, according to IEC 61508 and IEC 62061, include a rating
of the systems ability to perform its safety functions. All of the safety-related
components of the control system must be included in both a risk assessment
and the determination of the achieved levels.
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Refer to the ISO 13849-1, IEC 61508, and IEC 62061 standards for complete
information on requirements for PL and SIL determination.

Description of Operation The Safe Torque Off (STO) feature provides a method, with sufficiently low
probability of failure, to force the power-transistor control signals to a disabled
state. When disabled, or any time power is removed from the safety enable
inputs, all of the drive output-power transistors are released from the ON-
state. This results in a condition where the drive performs a Category o Stop.
Disabling the power transistor output does not provide mechanical isolation of

the electrical output that is required for some applications.

For hardwired control of the safe torque-off function, the appropriate wiring
must be connected to the Safety connector plug. Refer to Safe Torque Off
Specifications on page 418 for more information on the safety inputs.

Under normal operation, the safe torque-off inputs are energized. If an STO
fault is detected, then all of the output power transistors turn off. The safe
torque-off response time is less then 20 ms.

ATTENTION: Permanent magnet motors can, in the event of two
simultaneous faults in the IGBT circuit, result in a rotation of up to 180
electrical degrees.

ATTENTION: If either of the safety enable inputs are de-energized for more
than 1second, or both inputs are in the OFF state simultaneously for more
than 10 ms, a fault condition results.

The ServoOutputStatus parameter represents various drive status values. Bit o
(Servo Ready) is used to indicate the status of the Safe Torque Off inputs. This
bit can be monitored in KNX5100C software.

Figure 218 - ServoOutputStatus Parameter Setting
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Table 125 - ID107 (P0.046) ServoOutputStatus

Channel Status of Output m

STO_A ON ON OFF OFF

§T0_B ON OFF ON OFF

Status Ready @ Torque off ¥ Torque off ) Torque off )

(1) ServoOutputStatus is located in KNX5100C software>Parameter Editor>Status Monitor.

(2) Kinetix 5100 drive is Ready and able to produce torque (current) to the motor. ServoOutputStatus/Servo Ready (Bit 0)=1.

(3)  When STO_B is lost for mare than 1second, with STO_A high, the Kinetix 5100 drive faults (E 502) and has no motor torque
(current). ServoOutputStatus/Servo Ready (Bit 0) = 0.

(4) When STO_Ais lost for more than 1second, with STO_B high, the Kinetix 5100 drive faults (E 501) and has no motor torque
(current). ServoOutputStatus/Servo Ready (Bit 0) = 0.

(5)  When both STO_A and STO_B are lost for more than 10 ms, the Kinetix 5100 drive faults (E 500) and has no motor torque
(current). ServoOutputStatus/Servo Ready (Bit 0) = 0.

Figure 219 - System Operation when Inputs are Meeting Timing Requirements
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STO_A(S1)

ovDC

24V DC
STO_B(S2)

ovoc
e,

STO Fault Code

ServoQutputStatus/Servo Ready, Bit 0

Event |Description

1 One input is switched-off and second input is on.

First input is switched-on within 1second.

Both inputs are switched-off.

Both inputs are in OFF state simultaneously within 10 ms.
Second input is switched-on within 1second of event 4.

Ol | NN

STO-related Fault Codes

This manual links to Kinetix® 5100 Servo Drive Fault Codes Reference
Data, publication 2198-RDQ01, for fault codes and Kinetix 5100 Servo
Drive Parameters Reference Data, publication 2198-RD002, for
parameters. Download the spreadsheets now for offline access.

For information on how to clear faults, see Clear Faults on page 454.

Figure 220 demonstrates when the safe torque-off mismatch is detected and
fault E 501 (STO_A signal loss) or E 502 (STO_B signal loss) is posted.
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Figure 220 - System Operation in the Event that the Safety Enable Inputs Mismatch
24V 0C

STO_A(S1)
ovoc

24V DC

$T0_B(52)
ovoe |
|

. <« >

STO Fault Code E 501

ServoOutputStatus/Servo Ready, Bit 0

When the STO self-diagnostic (STO circuit and wiring, for example) fails, fault
E 503 is posted.

Figure 221 demonstrates when both inputs in the OFF state are detected and
fault E 500 (STO enabled) is posted.

Figure 221 - System Operation When Both Safety Enable Inputs are in OFF State Simultaneously
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ovoc

24V DC
ST0_B(S2)

ovoc
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STO Fault Code E 500 |
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0

ATTENTION: The safe torque-off fault is detected upon demand of the Safe
Torque Off (STO) function. After troubleshooting the STO function or
performing maintenance that might affect the STO function, the STO
function must be executed to verify correct operation.

Figure 222 - Typical Fault Reset Sequence

|
STO_A(S1) ‘
ovoe |
24V DC 1
ST0_B(S2) ‘

ovoe
‘ 10 ms |

STO Fault Code E 500

Fault Reset Command
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IMPORTANT  The STO fault (E 500) can be reset only if both inputs are in the ON
state. After the fault reset requirement is satisfied, a Fault Reset
(AOI: raC_xxx_K5100_MAFR instruction) command in the application
software or DIARST (physical input) must be issued to reset the
E 500 fault. You can reset faults E 501, E 502, and E 503 with power
cycle.

For Safety Status (SS), you can configure one parameter/attribute, ID252
(P2.093) STOFeedbackConfiguration and determine whether SS will latch, if
an STO fault occurs. If SS signal is latched when STO fault occurs, the status of
SS signal remains even when the fault has been cleared.

Figure 223 - Parameter Format Legend

D252 (P2.093) = XX. 0 X

L Reserved
Latch Status
1=SS no latch

2 =SS latch
Reserved

Table 126 - SS Signal Status/Behavior for STO Faults

Servo Drive Status $$ Signal Status ("
Parameter 10252 (P2.093) XXX XX2X
SS signal behavior No latch Latch
No STO fault occurs Open

£ 500 Close

E501 Open
STO fault occurs 502 Open

£ 503 Open

(1) Open indicates no continuity between SS+ and SS- an open circuit. Close indicates continuity between SS$+ and SS- is
a short circuit.

Average Frequency ofa Safety-related systems are classified as operating in a High-demand/

Dangerous Failure per Hour continuous mode. The SILvalue for a High-demand/continuous mode safety-
related system is directly related to the probability of a dangerous failure
occurring per hour (PFH).

PFH calculation is based on the equations from IEC 61508 and show worst-case
values. Table 127 provides data for a 20-year proof test interval and
demonstrates the worst-case effect of various configuration changes on the
data.

IMPORTANT  Determination of safety parameters is based on the assumptions
that the system operates in High-demand mode and that the safety
function is requested at least once every three months.

Table 127 - PFH for 20-year Proof Test Interval

Attribute Value
PFH (1e-9) 0.96
Proof test (years) 20
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Safe Torque Off Connector  The Kinetix s100 drive ships with the (8-pin) wiring-plug header that connects

Data your safety circuit to the Kinetix 5100 drive Safe Torque Off (STO) connector.
The header includes jumper wires that by-pass the safety function for drives
that do not use the Safe Torque Off feature. Remove the jumper wires when the
Safe Torque Off feature is used.

Figure 224 - Pin Orientation for 8-pin Safe Torque-off Connector

SB+ @ SB-

S S1C
S2 S2C
SS+ SS-

J F E—

il

Table 128 - Kinetix 5100 Drive Safe Torque Off Connector Pinout

Description Signal
Used for safety jumper + SB+
Used for safety jumper - SB-
STO_A+ S
STO_A- S1C
ST0_B+ Y/
ST0_B- S2C
Safety status or feedback SS+
Safety status or feedback SS-

IMPORTANT  Use pins SB+and SB- only for the by-pass jumpers to defeat the Safe
Torque Off function. When the Safe Torque-off function is in
operation, the 24V supply must come from an external source.

i This section provides guidelines for wiring your Kinetix 5100 Safe Torque O
Wire the Safe Torque Off h des guidelines f gy i ff
Circuit (STO) drive connections.

IMPORTANT The National Electrical Code and local electrical codes take
precedence over the values and methods provided.

IMPORTANT To improve system performance, run wires and cables in the
wireways as established in Establish Noise Zones beginning on

page 43.

IMPORTANT  Pins SB+ and SB- are used to disable the safe torque-off function.
When wiring to the STO connector, use an external 24V supply for the
external safety device that triggers the safe torque-off request. To
avoid jeopardizing system performance, do not use pin SB+ as a
power supply for the external safety device.
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Safe Torque Off Wiring Requirements

The Safe Torque Off (STO) connector uses spring tension to secure the wire.
Depress the orange tab along side each pin to insert or release the wire. Wire
must be copper with 75 °C (167 °F) minimum rating.

IMPORTANT  Stranded wires must terminate with ferrules to prevent short
circuits, per table D.4 of 1S0 13849-2:2012.

Figure 225 - Safe Torque Off Terminal Plug

Kinetix 5100 Servo Drive
1 Top View

Table 129 - Safe Torque Off Terminal Plug Wiring

Signal Recommended Wire Size Strip Length Torque Value
9 mm? (AWG) mm (in.) Nern (Ibein)

SB+

o 0.75(18))

s (stranded wire with ferrule)

) 8.0(0.31) N

82 1508)

35+ (solid wire)

SS-

(1) This connector uses spring tension to hold the wires in place.

Safe Torque Off Feature The Safe Torque Off (STO) circuit, when used with suitable safety components,
provides protection according to ISO 13849-1 (PLd), Category 3 or according to
IEC 61508, IEC 61800-5-2, and IEC 62061 (SIL CL2). All components in the
system must be chosen and applied correctly to achieve the desired level of
operator safeguarding.

The Safe Torque Off circuit is designed to safely turn off all of the output-
power transistors. You can use the Safe Torque Off circuit in combination with
other safety devices to achieve Stop Category o and protection-against-restart
as specified in IEC 60204-1.

ATTENTION: This option is suitable only for performing mechanical work on
A the drive system or affected area of a machine. It does not provide

electrical safety.

SHOCK HAZARD: n Safe Torque Off mode, hazardous voltages can still be
present at the drive. To avoid an electric shock hazard, disconnect power to
the system and verify that the voltage is zero before performing any work on
the drive.
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programmable electronic systems (PES) shall be aware of the safety
requirements in the application of the system and shall be trained in using

2 ATTENTION: Personnel responsible for the application of safety-related
the system.

Safe Torque Off Feature Bypass

The 2198-Exxxx-ERS drives do not operate without a safety circuit or safety
bypass wiring. For applications that do not require the Safe Torque Off (STO)
feature you must install jumper wires (included with the drive) to bypass the
safe torque-off circuitry.

Each 2198-Exxxx-ERS drive includes one 8-pin wiring plug for wiring to safety
devices. Jumper wires are installed by default to bypass the safety function, as
shown in Figure 226. With the jumper wires installed, the Safe Torque Off
feature is not used.

Figure 226 - Safe Torque Off Bypass Wiring

SB+ SB-
[EF =
S2 S2C e—

SS+ SS-

n

Cascade the Safe Torque Off Signal

The total number of drives in a single cascaded safety circuit is limited by the
current carrying capacity of the cascaded safety circuit. Refer to Table 130 for
current rating per channel, per drive.

Figure 227 - Cascaded Safe Torque Off Wiring

Dual-channel
Equivalent 3L =
Safety Device
9 \ 4
_@ o <
4 4
24V DC
First Drive Middle Drive Last Drive
| i = = = =
SB+ SB- SB+ SB- SB+ SB-
L s1 S1C e 31 ) [ S]Come 31 S]C
e 5] ) SOt S 57 ) I Y e B ) I S2 ot
ss+ ()] $s- ss+ | JTICO]| ss- ss+ | [ JTICON| ss-
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Safe Torque Off
Specifications

Safe Torque Off Wiring

Diagrams

418

To maintain the safety rating, Kinetix 5100 drives must be installed inside
protected control panels or cabinets appropriate for the environmental
conditions of the industrial location. The protection class of the panel or
cabinet must be IP54 or higher.

Table 130 - Safe Torque Off Signal Specifications

Attribute Value
Input ON voltage 1...30v DC
Input OFF voltage, max 5vDC
Input ON current, per input, max |7.34 mA
Input OFF current, max
(@ Vin <5V C) 29 mh
Pulse rejection width 60 ps
Feedback output OFF current,

Safety inputs max 100 pA

(per channel) Feedback output ON current, 40 mA
max
Feedback output OFF voltage,
max jovoc
Feedback output ON voltage,
max 15V @ 40 mA
External power supply SELV/PELV

Input type

Optically isolated and reverse voltage protected

This section provides a typical wiring diagram for the Kinetix 5100 Safe Torque

Off (STO) feature with other Allen-Bradley® safety products.

For additional information regarding Allen-Bradley safety products, including

safety relays, light curtain, and gate interlock applications, see the Safety
Components, webpage https://www.rockwellautomation.com/en_NA/
products/safety-components/overview.page.

The drive is shown in a single-axis relay configuration for Stop Category o per
IEC-60204-1 Safety of Machinery Directive. This is an example, however, and
your application can differ based on the required overall machine performance

level requirements.

IMPORTANT  The Kinetix 5100 drive has been qualified and rated as a component
to meet IS0 13849-1 performance level d (PLd), category 3.

It is suggested to evaluate the entire machine performance level
required with a risk assessment and circuit analysis. Contact your
local distributor or Rockwell Automation Sales for more information.
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Kinetix 5100 Safe Torque Off (STO) Feature

Figure 228 - Single-axis Relay Configuration (Stop Category 0)

External +24V DC

ST0 Demand I,

Monitaring Safe

Allen-Bradley

MSRI27RP (440R-N23135)

ty Relay

s [s2

[ s34 [ A2

Kinetix 5100 Drive

sto
Connector with
Wiring Header

— SS+/SS-
S

SIC/S2C
S2

External 24V COM

(M

Bypass Jumper is removed from SB+ and SB-.

Sinking output status is true (=1) when the drive displays E 500 status (SS+ and SS- are closed).

IMPORTANT  Reset of the STO fault is required via digital input DI.ARST or

raC_xxx_5100_MAFR instruction.

In this example, the drive is shown with two axes configuration in a relay
configuration for Stop Category o per IEC-60204-1 Safety of Machinery
Directive.

Figure 229 - Multiple-axis Relay Configuration (Stop Category 0)

External +24V DC
ST0 Demand
- e R N
Mo [sn [se2] s [ 23 |33 |4
Allen-Bradley
Monitoring Safety Relay

MSR127RP (440R-N23135)

S21

[S22 [S3h [ M

Kinetix 5100 Drive

sto
Connector with
Wiring Header
— SS+/SS-
S

SIC/S2C
S2

External 24V COM

(n

Kinetix 5100 Drive

sto
Connector with
Wiring Header
— SS+/SS-
S1

SIC/S2C
S2

Bypass Jumper is removed from SB+ and SB-.

Sinking output status is true (=1) when the drive displays E 500 status (SS+ and SS- are closed)
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IMPORTANT  Reset of the STO fault is required via digital input DI.ARST or
raC_Dvc_5100_MAFR instruction.

In this example, the drive is shown in a single-axis relay configuration for Stop
Category 1 per IEC-60204-1 Safety of Machinery Directive.

Figure 230 - Single-axis Relay Configuration (Stop Category 1) - PR Operation Mode
®

External +24V DC

ST0 Demand

Reset
R —

-1 &

AT [S52 [STT [ST2 [S21 [S22 [ [S33 [S34 [ 15 | 23 | 37 | 47 | 55
sto

Connector with
\ \ \ \ j Wiring Header

Kinetix 5100 Drive

Allen-Bradley Monitoring Safety Relay
MSR138.1DP (440R-M23088)

—— SS+/SS-
Sl
A2 |X1 |X2 |X3 |Xl+ |Y39 |Yl|[] | Y2 |Y1 |1l| |24 |38 |l|8 | 56 SIC/S2C
L | |—r\— s2
1/0 Connector with
External 24V COM ® 2198-TBIO Expansion Block
g ServoOn @
I DCOM

(1) Bypass Jumper is removed from SB+ and SB-.
Sinking output status is true (=1) when the drive displays E 500 status (SS+ and SS- are closed).

(2) You can use the 'Servo on with Holding Brake' input as well, depending on the timing required and if your load uses a holding
brake. See Table 71 on page 161 for detailed descriptions.

The MotorStopMode parameter is used to determine the type of stop in the

drive. Upon removal of digital input Servo On, the drive behavior in Table 131
executes.

Table 131 - MotorStopMode Settings in Drive Firmware

ID675 (P1.032) MotorStopMode Setting | Drive Behavior
0000 (default) Dynamic brake stop
0010 Disable and coast
Dynamic brake stop first, when motor speed is slower than 10145
0020
(P1.038), then coast stop
0030 Ramped decel
Figure 231 - Digital Input Servo On
24 Digital 10 / Jog Control [Kinetix 5100] oo ==
["]Edit DIO Configurations [ Enable DIO Status ||
VDigital Input (DI) Status Enable
DI1:[@x@1]Servo On BEE On/OFF
Figure 232 - MotorStopMode Setting
P! Parameter Editor [Kinetix 5100] [ ]
e |90 %
[Motor [Drive | General [Status monitor|Control [I/0 | Communication | Diagnosis |Motion
ID_|Name | [ [ ] [velue = |unit [[Min Max |pefault Descriptior »
ﬁDvercurventDjagnasticTimej 1.8 s 0.0 68.8 1.0 PM.291 Overcurrent
| 626_|OvercurrentDiagnosticlevel2 R 350 % ) 600 3se PM.092 Overcurrent
627 |OvercurrentDiagnosticTime2 R 9.5 s 0.9 60.9 8.5 PM.093 Overcurrent
I 675 |MotorStopMode 0x0000 I 0x0000 0x9020 8x0000 Pl.032 Motor Stop
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The Safety Relay output (14) in Figure 230 is wired to a 24V DC input module in
the controller and evaluated in the logic. The Motion Operation Add-On
Instructions are used to stop and disable the motor before the Safety Relay
Dwell Time expires.

Figure 233 - Single Axis Timing Diagram: Category 1- Using 10 Operation Mode

STO Active Alarm

(Sts =1280)
raC_xxx_K5100_MAFR

Safe Torque Off Inputs

(38+48) ’—‘
raC_xxx_K5100_MSO

_Drive01_CtriSts_Active | rake Engage Timing | Brake Release Timing
STO Request
Safety Relay Output (14) T

Application Logic

raC_xxx_K5100_MAS .
Stopping |
_Drive01_CtriSts.ZeroSpee

Application Logic

raC_xxx_K5100_MSF

Safety Relay Dwell Time

Safety Relay Delay

Timing
b _Drivedl_CtriSts FirstFault.Action 0
b _Drived1_CtriSts.FirstFault.Value 1280
b _Drived!_CtriSts FirstFault Message STO Active’

Drived1_CtriSts FirstFault.EventTime_L DT#1938-01-08-00:56:37.754..
B PkiaAl ConkCor FioseEassde FuiamtToma 1 (R
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Notes:
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Chapter lll'

System Requirements

Compatible Servo Motors

Absolute Position Recovery

This section introduces the absolute positioning feature of the Kinetix® 5100
drive, the steps to set up the feature, and the procedures for initializing and
operating the feature for the first time.

Topic Page
System Requirements 423
Compatible Servo Motors 423
Install the Battery 425
System Initialization 426

This manual links to Kinetix® 5100 Servo Drive Fault Codes Reference
Data, publication 2198-RD0Q], for fault codes and Kinetix 5100 Servo
Drive Parameters Reference Data, publication 2198-RD002, for
parameters. Download the spreadsheets now for offline access.

A complete absolute servo system should include a Kinetix 5100 servo drive,
motor with absolute feedback device, and when a Kinetix TLP motor is present,
a backup battery box containing a battery (see page 73 for battery
specifications). When the battery supplies power to the motor feedback device,
the encoder is able to retain position throughout a power cycle event.
Moreover, an absolute type encoder records the motor position, including
when the motor shaft is rotated while the power is removed. A configured
absolute servo system must work with an absolute encoder. If the system is
configured with an incremental encoder and the related parameters of an
absolute system are enabled, E 069 Wrong motor encoder error occurs.

The following motors are compatible with Kinetix 5100 drives. They are listed
with variables, but include the appropriate encoder (V/E/M/S/D) types. See the

Motor and Auxiliary Feedback Configurations on page 20 for information
about encoder types.

Kinetix TL Servo Motor'"
TL-ATxxx-B

TL-A2xxx-B

TL-A25xxx-B

TL-Adxxx-B

(1) Battery backup is required for -B encoders.
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Kinetix TLY Servo Motor
TLY-Alxxx-B

TLY-A2xxx-B
TLY-A25xxx-B
TLY-A3xxx-B

Kinetix TLP Servo Motor ("
TLP-AD46-xxx-D

TLP-A/BO70-xxx-D
TLP-A/B090-xxx-D
TLP-A100-xxx-D
TLP-A/BTI5-xxx-D
TLP-A/B145-xxx-D
TLP-A/B200-xxx-D
TLP-A/B235-xxx-D

(1) Battery backup is required for -D encoders when the system is
configured as an Absolute system.

All MPL absolute encoders provide absolute positioning without requiring a
battery backup and when configured as an Absolute system.

Kinetix MPL Low Inertia Motors (200V-class)
MPL-AT5xxx-V/E

MPL-A2xxx-V/E

MPL-A3xxx-M/S

MPL-A4xxx-M/S

MPL-A45xxx-M/S

MPL-A5xxx-M/S

Kinetix MPL Low Inertia Motors (400V-class)
MPL-B15xxx-V/E

MPL-B2xxx-V/E

MPL-B3xxx-M/S

MPL-Blhxxx-M/S

MPL-B45xxx-M/S

MPL-B5xxx-M/S

MPL-B6xxx-M/S

MPL-B8xxx-M/S

MPL-B9xxx-M/S

Kinetix MPM Medium Inertia Motors (200V-class)
MPM-AT15xx-M/S
MPM-A130xx-M/S
MPM-A165xx-M/S
MPM-A215xx-M/S
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Install the Battery
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Kinetix MPM Medium Inertia Motors (400V-class)
MPM-BTI5x-M/S
MPM-B130x-M/S
MPM-B165x-M/S
MPM-B215x-M/S

Kinetix MPF Food Grade Motors (200V-class)
MPF-A3xxx-M/S

MPF-Abxxx-M/S

MPF-A45xxx-M/S

MPF-ABxxx-M/S

Kinetix MPF Food Grade Motors (400V-class)
MPF-B3xxx-M/S

MPF-Blhxxx-M/S

MPF-B&bxxx-M/S

MPF-Bbxxx-M/S

Kinetix MPS Stainless Steel Motors (200V-class)
MPS-A3xxx-M/S
MPS-ALBxxx-M/S

Kinetix MPS Stainless Steel Motors (400V-class)
MPS-B3xxx-M/$S

MPS-B&45xxx-M/S

MPS-B5xxx-M/S

When using a Kinetix TLP motor, a battery is required to make absolute
position retention operate properly. For instructions on the motor feedback

cable preparation, see Wire the Motor Feedback Connector on page 100.

Installation of a battery within the battery box is required for using the Absolute
Q system with Kinetix TLP motors.

If you are using the pre-assembled TLP motor feedback cables, see the
Kinetix 5100 Feedback Battery Box Installation Instructions,

publication 2198-INo22, for information on how to install or replace a battery
box, install a battery, and prepare a feedback cable for a battery box
installation.

For information on wiring flying-lead feedback cables, see Chapter 4. That
chapter provides information on motor feedback cables and provides wire
terminations for encoder signals to the motor feedback (MFB) connector on
Kinetix 5100 drives.
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Figure 234 - Battery box that is connected to Kinetix 5100 system

L [¢]
The system that is shown is an example. d |
O Your system can be different. ] E
E|
E T |ERB
i k4

(2) MFB Connector (Male)
system Initialization When you initialize the absolute system for the first time, a fault (A 060

Absolute Position Lost) occurs because the axis has not been homed. Clear the
fault by configuring homing and homing the axis successfully. See Homing on
page 298 to configure and perform homing on your axis. Additional causes of
an Ao60 (Absolute Position Lost) alarm can be:

« Backup battery failure (insufficient charge)
« Main power supply failure
« Incorrect motor feedback detected

When the PUU feedback value range exceeds -214748346...214783647, A289
(Feedback position (PUU) counter overflow) alarm occurs.

When your system is configured as incremental or absolute and the PUU
counts exceeds the range -2147483648...2147483647, the A289 alarm occurs. This
alarm can occur with a constant movement application (like a conveyor). To
avoid this alarm, you can set DataReadUnitSelection ID243 (P2.070) bit 2 = 0.

See Figure 235.
Figure 235 - Overflow Warning

d le Parameter Setting Wizard - m] X
Parameter Name Unit [ Minimum ~ Maximum Default 16/32 bit
DataReadUnitSelection 0x2000 ~ 0x0007 0x0000 16bit

Data Read Unit Selection

Value |@xeeee
Bit@ : Data unit setting of digital input/output (DI/DO)
@®@e : PW
O1 : Pulse

Bitl : Communication data unit setting
®eo : PW

O1 : Pulse

Bit2 : Overflow warning

@0 : With overflow warning A 289 (for PUU counting) h

(1 : Without overflow warning

PPN PN PN Bl PN Bl - P Bl P Bl Tl il Bl Bl - £~ -0 P4 Bl P
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1. Initialize the absolute coordinates (Home the axis).

When the coordinate setting is complete, A 06A (or A 060) is
automatically cleared. There are three ways for you to initialize the
Kinetix 5100 drive: by using the Enable Homing Input (DI), setting the
parameters below, or in IO Mode by using the AOI Homing Command
(raC_xxx_Ksi00_MAH).

Homing Parameters Name

1D269 (P5.004) HomingMode

1D298 (P5.005) HomingSpeed

1D299 (P5.006) HomingCreepSpeed
1D397(P6.000) HomingSetting
1D398 (P6.001) HomePaosition

2. When the system is power cycled, the absolute position can be accessed
using KNX5100C software or via Ethernet/IP communication.

Based on the setting of ID243 (P2.070), the Kinetix 5100 drive can select
either the PUU or the pulse value, within one turn.

Pulse Number

When the motor is running in the clockwise direction, MultiTurnAbsPosition
ID110 (P0.051) is expressed as a positive value. When the motor runs in the
counterclockwise direction, MultiTurnAbsPosition ID110 (P0.051) is expressed
as a negative value.

Table 132 - Relevant Parameters and Faults

Fault code Name

A 060 Absolute Position Lost

A 06A Absolute Position is not Initialized
A 289 Feedback Position [PUU] Counter Overflow
Parameters Name

D110 (P0.051) MultiTurnAbsPosition

IDT17 (P1.001) ControlMode

D151 (P1.044) GearRatioSlaveN1

1D152 (P1.045) GearRatioMasterCounts

1D194 (P2.009) DIDebounceTime

1D243 (P2.070) DataReadUnitSelection

ID398 (P6.001) HomePosition
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In these examples, an example Kinetix TLP motor with the encoder resolution
0f 16777216 (single turn) is used. In addition to the cycle counter
(MultiTurnAbsPosition ID110 Po.051), there are 16,777,216 pulses (0...16777215)
in one rotation. Pay attention to the motor's running direction.

Pulse number = m (cycle number) x 16777216 + pulse number (0 ... 16777215). The
conversions between pulse number and PUU are as follows:

When the rotation direction is defined as clockwise (CW) in ID117
(P1.001.Z=0), then the PUU number =
pulse number x [ID152 (P1.045) / ID151 (P1.044)] + ID398 (P6.001).

When the rotation direction is defined as counter-clockwise (CCW) in ID117
(P1.001.Z=1), then the PUU number =
(-1) x pulse number x [ID152 (P1.045) / ID151 (P1.044)] + ID398 (P6.001).

IPulse number

jinoneturn

1D (P0.052)
MultiTurnAbsPosition | , ! : |
107I0 (P0.051) m=-2 | m=-1 m=0 , m=1, |
. | I
16777215 -1 IR TR SR U o
Pulse /: 1 :
. |
P |
i |
| |
| [
| |
0 Z V i Va ,
L0.06777215 | 016777215 :0...16777215 :El...16777215 :
I y . I
—_—
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PUU Number

The PUU number is a signed 32-bit value. When the motor is running in the
forward direction, the PUU number increases; when the motor is running in
the reverse direction, the PUU number decreases. The forward direction is
determined in KNX5100C software Function List>Settings>General Setting:
Rotation Direction ID117 (P1.001 Z). The following example shows how the
overflow is used in the Kinetix 5100 drive.

Example:

When the E-Gearing Ratio (Position scaling) is set for 16777216/100000, the
motor needs 100,000 PUU to complete a motor revolution. To determine the
maximum number of motor revolutions: 2,147,483,647 + 100,000 = 21,474.8,
when the motor exceeds 21,474.8 motor revolutions in the forward direction,
A 289 alarm occurs.

PUL &
Owerflow cyde value
""" 2147483847 -214AT4B2E4 8 ~ 2147452847 -214T482848
2147483847 P m e e ——— e ——— e ————— e —————————
A . |
7 ' i.
| i |
| : |
1 P T — 0 =
| g !
| : |
7 s
. L7
OIATARARAR e e e - ——— :. - e
Rev e T Fao "1':'3.":1
direction directic
Origin
Crverflow T .
armi i i
warming A 288 i i A 289

After initializing the absolute coordinate system (homing is completed), any

Q change to ID117(P1.001.Z) or the E-Gear ratio [ID151 (P1.044) and ID152 (P1.045)]
changes the original setting of the absolute coordinate system. The system must
be re-initialized (Homed).

Initializing the Absolute Coordinates with Parameters

It is not common to reset the absolute coordinates with parameters. It is
typical to reset the coordinates by using the homing operation in PR Mode, or
raC_xxx_Ksi00_MAH Add-On Instruction in IO Mode. The Absolute
Coordinates are write protected. In the remote case that you must perform an
initialization without the ability to use these two methods, the sequence to
initialize the absolute coordinates is:

« ForceFunction (ID193, P2.008) = 271
« ResetAbsolutePosition (ID244, P2.071) =1

Rockwell Automation Publication 2198-UM004D-EN-P - December 2022 429



Chapter 14 Absolute Position Recovery

Notes:
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Programming via Drive Parameters

Topic Page
Organization of Parameters 431
Description of Digital Input Functions 433
Description of Digital Output Functions 437
Description of System Variable Monitoring 440
Description of Parameter Monitoring 445
Use a MSG Instruction to Set Parameters L7

Organization of Parameters

This manual links to Kinetix® 5100 Servo Drive Fault Codes Reference
Data, publication 2198-RD00T, for fault codes and Kinetix 5100 Servo
Drive Parameters Reference Data, publication 2198-RD002, for
parameters. Download the spreadsheets now for offline access.

Parameter Groups

Parameters are listed across 26 functional groups. Some parameters have dual
functions and appear in multiple groups. The primary groups are listed in the
parameter spreadsheet in the Kinetix 5100 Servo Drive Parameter Data and
Fault Codes. The additional groups to which the parameters belong are listed
in the Additional Groups column of that spreadsheet and are identified in the
table.
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Table 133 - Parameters and the Functional Groups

mm:g Group Group Name éll'i:llltl;o;:llnh er Group Name
1 Motor il System
2 Drive 12 BRK_RegResistor
3 General 13 Pulse Setting
4 Status Monitor 14 Gear Ratio
5 Control 15 Filter
6 1/0 16 Limit
7 Communication 17 Position Loop
8 Diagnosis 18 Velocity Loop
9 Motion_1 19 Current Loop
10 Motion_2 20 Tuning
2 Speed Setting
22 Event Setting
23 Homing
24 E-CAM
25 Capture
26 Compare

Numeric/Decimal Parameters

These parameters are integer based, with no decimal or negative sense.
Parameters in Hexadecimal Format

The drive has some parameters that are 16-bits or 32-bits in size and are
represented in hexadecimal format. The settings for these parameters are

defined either by the value of each bit or by the value of each hexadecimal digit,
represented by D, C, B, A (high) and U, Z, Y, X (low).

D C B A vz r X
3210 3210 3210 3210 1210 3210 3210
UL LU L] L OO OO LUoL
75141312 11109 8 7654 3310 15141312 11108 8 7654 3270 bits

For example, ID230 (P2.047) is a 16-bit parameter that translates to one
hexadecimal number with four digits. This settings for this parameter are
defined both by the actual value of the X hexadecimal digit and by the values of
the individual bits in the Y and Z digits.

1D230 (P2.047) Auto resonance suppression mode setting
X Auto resonance suppression function Vi Fixed resonance suppression parameter
Y Fixed resonance suppression parameter |U Reserved

The setting for Auto resonance suppression is defined by the value of X as
follows:

« X=o0:Disable auto resonance suppression
« X =1: Enable auto resonance suppression
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Description of Digital Input
Functions

The fixed resonance suppression parameter is defined by the value of the bits
that make up the Y digit, as follows:

Yy |Function Description

0: Auto resonance suppression
1: Manually set the first set of resonance suppression

0: Auto resonance suppression
1: Manually set the second set of resonance suppression

0: Auto resonance suppression
1: Manually set the third set of resonance suppression

0: Auto resonance suppression
1: Manually set the fourth set of resonance suppression

Bit0  [Notch1auto/ manual setting

Bit1 Notch 2 auto / manual setting

Bit2  [Notch 3 auto/ manual setting

Bit3  [Notch 4 auto/ manual setting

(1) Bit0...3 of digit Y correspond to Bits 4...7 of the 16-bit parameter.

The Kinetix 5100 drive provides 10 physical digital inputs and three virtual
digital inputs. These digital inputs are primarily configured in KNX5100C
software from Function List>Settings>Digital I0/Jog Control.

These inputs can be forced (when the drive is online and Enable is checked) to
be On or Off.

In the Digital Input dialog box, Status represents the logical level of the input
that is based on the use of N.O. and N.C. configurations. The Status (in the
KNX5100C software window) is NOT necessarily the actual voltage level on the
terminals (0V DC = OFF, 24V DC = ON) but rather the logical level of the digital
input. When N.O. is used, the relationship between input voltage and Status
matches (Status = ON =24V DC, OFF = oV DC). When N.C. is used, this
relationship is reversed. See Digital I/O and Jog Function in KNX5100C

Software on page 184 for more information.

Table 134 - Relevant Parameters

Parameter Name

D195 (P2.010) DNConfiguration

D196 (P2.011) DI2Configuration

1D197 (P2.012) DI3Configuration

1D198 (P2.013) DI4Configuration

1D199 (P2.014) DI5Configuration

1D200 (P2.015) DI6Configuration
1D201(P2.016) DI7Configuration

10202 (P2.017) DI8Configuration

1D220 (P2.036) DI9Configuration
1D221(P2.037) DI10Configuration

1D222 (P2.038) VirtualDIMConfiguration
1D223 (P2.039) VirtualDI12Configuration
10224 (P2.040) VirtualDI13Configuration

The available digital input functions are listed in Table 135.
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Table 135 - Digital Inputs

Setting | DI Description Trigger Method Control Mode
Servo On
0x01 When this Dl is on, servo is activated (Servo On). When this DI is off, the servo is deactivated the default Level triggered All except 1/0
deceleration profile is dynamic brake type (similar to a current decel profile). Always configure this DI as N.0.
Alarm/Fault Reset - ;
0x02 When the Dl transitions on, any faults are cleared. If the fault is still active, this reset does not clear the fault. Rising-edge triggered Al
Gain Switching
In speed and position mode, when this Dl is on and GainSwitchingSelection 10212 (P2.027) X=1and the Gain .
0X03 |Suitching Method = 0, the original gains are multiplied by Position /Velocity Gain Changing Rate 1D186/10190 (P2.001 | V! triggered PT.PR, S
P2.005).
Pulse Clear Rising-edge triggered
0x04 This input can be configured for Edge/Level trigger by changing PulseClearMode D233 (P2.050). When this input is level (tJri %red 99€red. \pr
on, any accumulated position error is cleared (set to zero). 9%
Zero Speed Threshold (ZClamp)
When the speed is below the setting of ZeroSpeedWindow 1D145 (P1.038), the motor stops moving when this DI is on.
Speed
command
Setting value of ,( y
D145 (P1.038)
zero speed) 1/ \
0x05 ZCLAMP Level triggered S, 1/0 (Speed)
input signal
OFF | ON
Motor Speed
Setting value (‘ \
of ID145 (P1.038)
(zero speed) / \ !
: o Time
See Zero Speed Threshold Function on page 249 for additional information.
N S, Sz, T,1/0
Reverse Direction of Input Command . St
0x06 In speed mode, the input command reversed when this Dl is on. Level triggered ﬁﬁs? Gear
Command Triggered
In PR Mode, after selecting the PR command (P0S0...POS6), this DI is the signal to carry out the execution of the — :
0x08 selected PR. Once the rising edge transition accurs, the selected PR will execute. This DI needs to transition off to Rising-edge triggered | PR
on for execution.
- PT, PR, S, 1/0
Torque Limit . i PRS,
0x09 When this DI is on and VelocityTorqueLimitAction ID118 (P1.002 Y) is enabled, the selected torque limit is applied. Level triggered (GIZ[Jasrltlsopné;gt)Jex,
Latch Function of Analog Position Command
While this DI is on, the motor is held at its current position, even if there is a change in command. When this Dl is
off, the motor completes the command that occurred while the motor was stationary.
Mator position
(Turn)
1 y
g i Whan DI iz off, moter
¢ operates to the
P corresponding
/// position inputted by
o analog
0x0C P Level triggered PT, 1/0 (Gear)
Motor B
positon ___ ) _ .7
: A
when D] 15 1 i
triggerad £ _ Analog input
a When O is on command (V)
Valtage analog input
when D is = command T "
- changed the
i i amount: mator
does not move
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Table 135 - Digital Inputs (Continued)

Setting | DI Description Trigger Method Control Mode
Speed Limit
0x10 In torque mode, the motor speed will be limited when this DI is on, and the limited speed command is the internal | Level triggered T, 1/0(Torque)
register or analog voltage command.
Register Position Command Selection 1...99 Bit 0. .
0xl See Digital Input (DI) Trigger on page 354 for more information. Level triggered PR
Register Position Command Selection 1...99 Bit 1. .
0x12 See section Digital Input (DI) Trigger on page 354 for more information. Level triggered PR
Register Position Command Selection 1...99 Bit 2. .
0xT3 See section Digital Input (DI) Trigger on page 354 for more information. Level triggered PR
Register Position Command Selection 1...99 Bit 3. .
OxA See section Digital Input (DI) Trigger on page 354 for more information. Level triggered PR
Register Position Command Selection 1...99 Bit 4. .
0xIB See section Digital Input (DI) Trigger on page 354 for more information. Level triggered PR
Register Position Command Selection 1...99 Bit 5. .
0xIC See section Digital Input (DI) Trigger on page 354 for more information. Level triggered PR
Register Position Command Selection 1...99 Bit 6. .
OE See section Digital Input (DI) Trigger on page 354 for more information. Level triggered PR
Set Up or Clear Absolute System Coordinates
Ox1F When the DI.ABSC signal is on, the number of turns data stored in absolute encoder will be cleared. But this Dl is only | Rising-edge triggered |All
valid when the DI.ABSE signal is on.
S
Register Speed Command Selection 1...4 Bit 0. . T,1/0(Torque)
Oxt See Configure and Select the Preset Speeds an page 246 for more information. Level triggered for speed limit
function
S
Register Speed Command Selection 1...4 Bit 1. . T, 1/0 (Torque)
0x5 See Configure and Select the Preset Speeds an page 246 for more information. Level triggered for speed limit
function
T
PR, PT, S, 1/0
Register Torque Command Selection 1...4 Bit 0. . (Position, Index,
0x16 See Configure and Select the Preset Speeds on page 246 for more information. Level triggered Gear, Speed) for
torque limit
function
T
(PR, PT, S, 1/0
Register Torque Command Selection 1...4 Bit 1. . Position, Index,
0x17 See Configure and Select the Preset Speeds on page 246 for more information. Level triggered Gear, Speed) for
torque limit
function
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Table 135 - Digital Inputs (Continued)

Setting | DI Description Trigger Method Control Mode
Position/Speed Modes Selection
When the operation mode is dual mode (PR or PT/ S) and this DI is off, the operation mode is positioning (PT or PR). .
0x18 When this DI is on, the operation mode is Speed control. In multi-mode, this input is used with PT/PR Mode Selection Level triggered Dual Mode
DI to give multi-mode selections.
Torque/Speed Modes Switching
0x19 When the operation mode is dual mode (S/T) and this DI is off, the operation mode is speed control. When this Dl is | Level triggered Dual Mode
on, the operation mode is torque contraol.
Torque/Position Mode
When the operation mode is dual mode (any mode using Torque and Position, PT or PR) and this DI is off, the .
0x20 operation mode is torque control. When this Dl is on, the operation mode uses the Pasition control operation mode. Level triggered Dual Hode
In multi-mode, this input is used with PT/PR Mode Selection DI to give multi-mode selections.
Emergency Stop
When this DI is on, the drive decelerates and disables the motor. MotorStopMode ID 675 (P1.032) is used to define the
0x21 deceleration profile. If a holding brake is used, this stop uses the configured brake timing. This stop issues EO13 [ Level triggered Al
when its complete.
IMPORTANT: This stop type has no safety implications. It is not a safety rated input.
Reverse Limit Switch (NL) - This sensor indicates the most negative point of travel for the axis. When this Dl is on
0x22 (typically configured as N.C. - and Status displays Off), this setting means that there is no active Overtravel Level triagered Al
condition. When this DI is off, the AQ15 alarm is issued (Status shows On) and mation is allowed only in the forward 9
direction (to move away from the limit), once the limit transitions back to on, the alarm is cleared automatically.
Forward Limit Switch (PL) - This sensor indicates the most positive point of travel for the axis. When this Dl is on
0x23 (typically configured as N.C. - and Status displays Off), this setting means that there is no active Overtravel Level triggered Al
condition. When this Dl is off, the AO14 alarm is issued (Status shows On) and motion is allowed only in the reverse 99
direction (to move away from the limit), once the limit transitions back to on, the alarm is cleared automatically.
Homing Switch (ORG) - Rising- and falling-
0x24 This DI represents the Homing Switch when the configurable Homing Method uses a switch. edae triagered PR, I/0 (Index)
See Setting Homing Mode 10297 (P5.004) - PR Mode on page 298 for additional information. getrigg
Enable Homing
0x27 This input executes the configured Homing Method. Rising-edge triggered | PR
See Setting Homing Mode 10297 (P5.004) - PR Mode on page 298 for additional information.
PT/PR Modes Selection
When the operation mode is dual mode (PT/PR) and this DI is off, the operation mode is positioning (PT). When this .
0X2B Ipjs on, the operation mode is positioning (PR). In multi-mode, this input is used with PR /S/T Mode Selection DI to_ | €V€! triggered Dual Mode
give multi-mode selections.
Electronic Cam Phase Alignment PR, 1/0 (Position
0x35 When this DI is on, and the E-CAM is enabled ECamControlConfiguration ID248 (P2.076 Bit0 = 1) the Alignment index | Rising-edge triggered |, & ) '
is executed ECamAlignmentTargetPosition 10247 (P2.075).
E-CAM Engaging Control
0x36 This Dl is used when the E-CAM is configured as DI-CAM enabled. When this Dl is on, the E-CAM function, as Rising- and falling-  |PR, 1/0(Position,
configured, is executed. Once the E-CAM is executing, this DI can be off until the E-CAM is complete. edge triggered Index )
See E-CAM on page 384.
Motor JOGs in the Forward Direction .
037 When this Dl is on, the motor jogs in a forward direction. Level triggered All except 1/0
Motor JOGs in the Reverse Direction .
0x38 When this Dl is on, the motor jogs in a reverse direction. Level triggered All except I/D
Event Trigger Command 1
0x39 When this DI is triggered, the configured Event (EV1) PR is executed Rising- and falling- PR, 1/0 (Index)
(KNX5100C software, Function List>Motion Control>PR Mode Editor>General Parameter Setting). edge triggered '
Note that this input can be configured to execute events on a rising or falling edge trigger.
Event Trigger Command 2
03A When this DI is triggered, the configured Event (EV2) PR is executed Rising- and falling- PR, 1/0 (Index)
(KNX5100C software, Function List>Motion Control>PR Mode Editor>General Parameter Setting). edge triggered '
Note that this input can be configured to execute events on a rising or falling edge trigger.
Event Trigger Command 3
0x3B When this Dl is triggered, the configured Event (EV3) PR is executed Rising- and falling- PR, 1/0 (Index)
(KNX5100C software, Function List>Motion Control>PR Mode Editor>General Parameter Setting). edge triggered '
Note that this input can be configured to execute events on a rising or falling edge trigger.
Event Trigger Command 4
03C When this Dl is triggered, the configured Event (EV4) PR is executed Rising- and falling- PR, 1/0 (Index)
(KNX5100C software, Function List>Motion Control>PR Mode Editor>General Parameter Setting). edge triggered '
Note that this input can be configured to execute events on a rising or falling edge trigger.
E-Gear Ratio (Numerator) Selection 0 .
0x43 See Configure Electronic Gear (E-Gear) Ratio on page 169 for additional information. Level triggered PR.PT
E-Gear Ratio (Numerator) Selection 1 .
O See Configure Electronic Gear (E-Gear) Ratio on page 169 for additional information. Level triggered PR, PT
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Table 135 - Digital Inputs (Continued)

Setting | DI Description Trigger Method Control Mode
Disable External pulse

0x45 When using PT Operation mode and this DI is on, the drive stops responding to commands using external pulses. | Level triggered PT
The motor does not move while this DI is on. This function only works when configured with DI8.
Stop

Ox46 When this Dl is on, the drive decelerates the motor. AutoProtectionDecelTime 1D 296 (P5.003) is used to define the | Rising-edge triggered, PR

deceleration profile. This DI only stops PR command types (including positioning and constant velocity; Jog). This  |level triggered
command does not stop Jog commands (outside of a PR command) or E-CAM commands.

Profile Quick Stop

When this DI is on, the drive decelerates and disables the motor. AutoProtectionDecelTime ID 296 (P5.003)is used to | p: . :
047 define the deceleration profile. If a holding brake is used, this stop uses any configured brake timing. This stop Rising-edge triggered | PT, PR, T, §
issues alarm: A35F when its complete.

Servo On with holding brake

Use this DI when a holding brake is used. When this DI is on, the drive is activated (Servo On). When this DI is off, the

0x48 drive decelerates and disables the motor. AutoProtectionDecelTime ID 296 (P5.003) STP is used to define the Level triggered All except 1/0
deceleration profile. This Dl is used with Vertical Load Control and this DI setting uses any configured brake timing.

Always configure this Dl as N.0.

Description of Digital 0utput The Kinetix 5100 drive provides six physical digital outputs. These digital

Functions outputs are primarily configured in KNXs100C software from
Function List>Settings>Digital I0/Jog Control.

You can force these outputs (when the drive is online and the Enable DO
Override is checked) to be On or Off.

In the Digital Input dialog box, Status represents the logical level of the output.

Table 136 - Relevant Parameters

Parameter Name

1D203 (P2.018) DO1Configuration
1D204 (P2.019) D02Configuration
1D205 (P2.020) DO3Configuration
D206 (P2.021) DO4Configuration
1D207 (P2.022) DO5Configuration
1D225 (P2.041) DO6Configuration

The available digital output functions are listed in the following table.

Table 137 - Digital Outputs

Setting | DO Description Triggering Method | Control Mode
Servo Ready .

0x01 This DO is on when both the control and main power is applied to the drive and the drive is not faulted. Level triggered Al
Servo On

This DO is on when the servo is activated (enabled) and the drive is not faulted.

When servo is on as soon as power is
applied, the time difference between
DO.SRDY and DO.SON

ON
0x02 DO.SRDY OFF I| Level triggered All
: ON
DO.SON OFF : II
11
App;o:(. 300 ns
DO | T D o whenever the motor i withinthe ZeroSpeedWindow IDT45 (PLO38). Level triggered Al
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Table 137 - Digital Outputs (Continued)

Setting | DO Description Triggering Method | Control Mode
Motor reaches the target speed .
0x04 This DO is on whenever the motor reaches UpToSpeedLimit ID146 (P1.039). Level triggered Al
Motor reaches target position . PT, PR, I/0
0x05 This DO is on whenever the motor position is within InPositionWindow 10159 (P1.054). Level triggered (Position, Gear)
Torque Limit Activated . Al (Except for T
0x06 This DO is on whenever the drive is in a torque limited condition. Level triggered and Tz)
Servo Alarm
0x07 This DO is on whenever an alarm or fault condition is active. This DO does not turn on when: forward or reverse Level triggered Al
limits are active, communication error, undervoltage, and fan error.
Brake Control
This DO is on whenever an alarm or fault condition is active. This DO does not turn on when: forward or reverse
limits are active, communication error, undervoltage, and fan error.
ON
OFF OFF
SON | |
ON L
0x08 M_BRK OFF Level triggered All
— T—11D150
Motor Speed  1D149 1 1(P1.043)
(P1.042) : :
1 1
ID145 \ | i
P38y _ M
ZSPD i1
See Motor Brake Circuit on page 68.
Homing Completed
This DO is on when homing is successfully completed on the axis. When Motor Feedback>Startup Method is:
0x09 « Incremental: This DO is off when control/main power is cycled. Level triggered PR
« Absolute: This DO is on when control/main power is cycled.
« If the position cycle counts overflow occurs, this DO is off.
At Home Position
This DO is on when:
0x0B « Homing is complete Level triggered PR
« The Command Position is equal to the Home Position
- The difference between Feedback Position and the Home Position is within InPositionWindow ID 159 (P1.054)
Absolute Type System Error .
0x0D This DO is on when a fault occurs while the Absolute Homing is in process. Level triggered Al
OXOE Indexing Coordinate is defined _ PR
The indexing coordinate is defined when homing is completed. This DO is on when homing is complete.
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Table 137 - Digital Outputs (Continued)

Setting | DO Description Triggering Method | Control Mode
Early Warning for Overload
Load | Operating
120% 263.8s
140% 352s
160% 176s
180% 11.2:8
200% 8s
220% 6.1s
240% 48s
260% 39s
0x10 == = Level triggered Al
AN 300% 28s
Wig a0 w0 om0 a0
When the output average load (Load) is > 100%, this load can be applied for a period (Operating time) before the
drive faults (tOL).
The OverloadWarningUserThreshold ID 161(P1.056) value (max 120%) is used with this Operating time, so that:
tOLW = (OverloadWarningUserThreshold x Operating time)
During any excess load condition, this DO is on when tOLW is exceeded but before the Operating time (tOL) is
reached. When the Operating time is met, Servo Alarm E006-Motor Overload is on and the DO Servo Alarm is on.
For example: When the output average load of the servo drive is 200% and the Operating time exceeds 8 seconds,
the overload fault E 006 Motor overload occurs.
When OverloadWarningUserThreshold = 60%, tOLW = 60% x 8sec = 4.8 secands. When this output average load of
200% exceeds 4.8 sec, this DO is on. When this load of 200% exceeds 8 seconds, the E006 Motor overload occurs
and the DO Servo Alarm is on.
Warning
OxT This DO is on for the exceptions of the Alarm DO: forward/reverse limit, communication error, undervoltage, or fan |Level triggered All
error.
Position Command Overflows .
0x12 Position command / feedback exceeds limit range. Level triggered PT.PR
Reverse Software Limit (NL) .
0x13 This DO is on when the Reverse software limit is active. Level triggered PR
Forward Software Limit (PL) .
Oxl4 This DO is on when the Forward software limit is active. Level triggered PR
PR Command Completed
0xT5 This DO is off when a PR is executing. When the PR is completed, this DO is on. This DO only indicates that the Level triagered PR
command is complete but not necessarily that the motor is in the target position, it could be still reaching its target 99
position.
CAP Procedure Completed .
0x16 Capture procedure is completed. Level triggered Al
PR Procedure Completed memt(]lengﬁx
0x17 This DO is on when DO PR command completed and DO Motor reaches the target position are on. This DO can remain |Level triggered command tvpe
on after being triggered, this setting is in ToSpeedAction ID155 (P1.048). { Jp
is not Speed)
Master position of the E-CAM is in the Setting Area
This DO is on when the E-CAM is active and the master position falls between: . PR, 1/0 (Position,
0x18 ECamDOCamArealRisingEdgeAngle ID378 (P5.090) and Level triggered Index)
ECamD0OCamArealFallingEdgeAngle 1D379 (P5.091).
Speed reaches the Target Speed
0x19 When you use a speed command, this DO is on when the motor speed is within the SpeedWindow 10250 (P2.079) of |Level triggered S, Sz,1/0 (Speed)
the Speed command.
Master position of the E-CAM is in the Setting Area 2
This DO is on when the E-CAM is active and the master position falls between: .
0xIA ECamDOCamArea2RisingEdgeAngle 10249 (P2.078) and Level triggered PR
ECamD0CamArea2FallingEdgeAngle 10250 (P2.079).
Second CAP procedure completed .
0xID The second capture procedure is completed. Level triggered Al
P0.009 'ON' between 1DT13 (P0.054) and 1D114 (P0.055)
0x2C This DO is on after SystemVariableMonitorFilterTime IDT12 (P0.053) elapses and: SystemVariableMonitorLowerLimit |Level triggered Al
IDTI3 (P0.054) < SystemVariableMonitor1Value ID663 (P0.009) < SystemVariableMonitorUpperLimit ID114 (P0.055)
Output Bit 00 of 1D283 (P4.006) .
0x30 | This DO is on when Bit 00 of DOStatus 10283 (P4.006) s on. Level triggered PR
031 Output Bit 01 of 1D283 (P4.006) Level triggered PR

This DO is on when Bit 01 of DOStatus D283 (P4.008) is on.
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Table 137 - Digital Outputs (Continued)

Setting | DO Description

Triggering Method

Control Mode

Output Bit 02 of 10283 (P4.006)

0x32 This DO i on when Bit 02 of DOStatus D283 (P4.006) is on.

Level triggered

PR

Output Bit 03 of 1D283 (P4.006)

0x33 This DO is on when Bit 03 of DOStatus 10283 (P4.006) is on.

Level triggered

PR

Output Bit 04 of 1D283 (P4.006)

0x34 This DO is on when Bit 04 of DOStatus 1D283 (P4.006) is on.

Level triggered

PR

Output Bit 05 of 10283 (P4.006)

0x35 This DO i on when Bit 05 of DOStatus D283 (P4.006) s on.

Level triggered

PR

Description of System
Variable Monitoring

You can use the five available SystemVariableMonitorSelection values to store
the values of the selected parameters, see Figure 236. These selections can be
used in the scope tracing or when using Statements in the PR commands.

Figure 236 - System Variable Monitoring
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There are two ways to monitor the system variables. You can monitor via the
panel display or you can monitor via the system variable monitoring
parameters.

Panel Display

When the panel is in Real Time Data Display mode, press the UP / DOWN keys
to select the variable to be monitored. See Chapter 6, Use the Keypad Interface.

System Variable Monitoring Parameters

The following parameters are used to support system variable monitoring.
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Table 138 - System Variable Monitoring Parameters

Parameter Name Description

The value to be monitored can be set by using

1D668 (P0.017) SystemVariableMonitor1Selection.

Set 10102 (P0.002) LEDMonitorSelection to 23 to display
the value of this parameter on the panel display.

The value to be monitored can be set by ID 669 (P0.018).
ID664 (P0.010) | SystemVariableMonitor2Value Set 10102 (P0.002) to 24 to display the value of this
parameter on the panel display.

The value to be monitored can be set by ID670 (P0.019).
1D665 (P0.011) SystemVariableMonitor3Value Set 10102 (P0.002) to 25 to display the value of this
parameter on the panel display.

The value to be monitored can be set by ID671(P0.020).
ID666 (P0.012)  |SystemVariableMonitor4Value Set 10102 (P0.002) to 26 to display the value of this
parameter on the panel display.

The value to be monitored can be set by ID672 (P0.021).
ID667 (P0.013) | SystemVariableMonitor5Value Set 10102 (P0.002) to 27 to display the value of this
parameter on the panel display.

- . . Use the pull-down menu in the parameter editor to
ID668 (P0.017) SystemVariableMonitor1Selection choose the parameter to map.

ID663 (P0.009)  |SystemVariableMonitorValue

: . : Use the pull-down menu in the parameter editor to
ID669 (P0.018) SystemVariableMonitor2Selection choose the parameter to map.

- - - Use the pull-down menu in the parameter editor to
ID670(P0.019)  |SystemVariableMonitor3Selection choose the parameter to map.

. . . Use the pull-down menu in the parameter editor to
ID671(P0.020) SystemVariableMonitor4Selection choose the parameter to map.

: : . Use the pull-down menu in the parameter editor to
ID672 (P0.021) SystemVariableMonitorbSelection choose the parameter to map.

System Variables List

The property code of each system variable is described as follows:

Property  |Description
B BASE: Basic variables, can be selected via the UP / DOWN keys on the panel.

Display format on panel. Dec indicated Decimal, Hex indicates Hexadecimal.
Currently all the system variables are displayed in the Dec format.

Dec, Hex

Monitoring variables are described in the following table according to the code

sequence:
Table 139 - System Variables Code
Code Variable name Property |Description User Unit™"
000 (00h) (Fsﬁﬂ?ack position B, DEC Current feedback position of the motor encoder. PUU
i, Current coordinate of the position command.
001(01h) (PPOUSl'Jt)mn command B, DEC PT Mode: Number of pulse commands received by the drive. PUU
PR Mode: Absolute coordinates of the position command.

002 (02h) (F’P"jf})“m deviation g pec | Error between the Command position and Feedback position. PUU
003 (03h) (F[s:l?r?tz;(:k position B, DEC Current feedback position of the motor encoder. count

Position command Value of the Position command.
004 (04h) (count) B, DEC This value is after the E-Gear ratio conversion. count
005 (05h) (Pcnosuitni;))n deviation B, DEC Error between the Command position and Feedback position. count

Pulse command Frequency of the pulse command received by the drive.
006 (06h) frequency B DEC Applicable to PT, PR and 1/0 (Gear) modes Kz
007(07h) | Speed feedback B, DEC Motor speed. This is the speed after applying the low-pass filter. 0.1rpm
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Table 139 - System Variables Code (Continued)

Code Variable name Property |Description User Unit"
008 (08h) (Sapneaeiggc)ommand B, DEC Speed command derived from the analog speed terminals. 0.01Volt
009 (09h) (Siﬁsggrg?en;;nand B, DEC Integrated Speed command. Source includes analog, register, or position loop. 0.1rpm
010 (0Ah) (T:r:gll:]%)command B, DEC Torque command derived from the analog torque terminals. 0.01Volt
0m(oBh) (Titrl];gg?aigcrﬂmand B, DEC Integrated Torque command. Source includes analog, register, or speed loop. percentage (%)
012(0Ch) | Average load rate B, DEC Average load rate (moving average every 20 ms) from the servo drive. percentage (%)
013(0Dh) | Peak load rate B, DEC This can be used to monitor a motor overload condition. percentage (%)
014 (0Eh) | DC Bus voltage B, DEC Rectified capacitor voltage. Volt
015(0Fh)  |Load inertia ratio B, DEC Ratio of the load inertia to the motor inertia. 0.1times
016 (10h) IGBT temperature B, DEC Temperature of IGBT. °C
Resonance frequency of the system consists of two groups of frequencies: F1and F2. The low word
017 (Tth) Resonance frequency B, DEC is frequency F2, when the high word is frequency F1. Hiz
Offset value between motor position and Z phase; range: -4999...+5000 (-180 degrees to 180
018(12h)  |Z phase offset B, DEC degrees). 180/5000 degree
Where it overlaps with Z phase, the value is 0; the greater the value, the greater the offset.
019 (13h) L’Igﬁtpeirqtg#?rameter B, DEC Returns the value of P0.025, which is mapped by P0.035. -
020 (14h) Ejﬁt‘gr’]‘tgﬁfgramemr B,DEC |Returns the value of P0.026, which is mapped by P0.036. -
021(15h) Egﬁ{g{:?ﬁgram"ter B.DEC  |Returns the value of P0.027, which is mapped by P0.037. -
022 (16h) L’Igﬁtpeirqtg#zrameter B, DEC Returns the value of P0.028, which is mapped by P0.038. -
023()  |!1ePPing Monitoring g pec | Returns the value of PO.00S, which is mapped by PO.OTT. -
024(1gh) ~ |M2PPING MONMONiNG g pc | Returns the vlue of PO.020, which is mapped by PO.OTS. -
025 (19h) v:ggmg g\aonitoring B, DEC Returns the value of P0.0TI, which is mapped by P0.019. -
026 (1) |!1ePPING MONOriNg g pec | Returns the value of PO.JI2, which is mapped by PO.02. -
027(1Bh) 6#1?)388 offset (PUU B, DEC Offset value between motor position and Z phase (panel only) PUU
028 (1Ch)  |Alarm code B, DEC The Error Code (Reserved for future release). -
029(1pn)  [fuiry encoder | pee Pasition feedback from the auxiliary encoder. PU
030(1Eh)  |Position error (PUU)  |DEC Error from the position command and feedback position of the auxiliary encoder. PUU
Main / auxiliary
031(1Fh) encoder position DEC Error between the feedback position of the main encoder and auxiliary encoder. PUU
deviation (PUU)
035(23h) Lr;drﬁﬁi]g?]dcoordinate DEC Current command for the indexing coordinates. PUU
Compare data of The actual Compare data is the Compare data plus a specified value: CMP_DATA = DATA_ARRAY[*] +
037(25h) | compaRE DEC \pr23 + P1024. PO
- Integrated DI status of the drive. Each bit corresponds to one DI channel. Source includes Hardware |
03327} |Di status integrated) | DEC channel / ID281 (P4.007), which is determined by 10268 (P3.006).
040(28h) |DO status (hardware) |DEC Actual status from the DO hardware. Each bit corresponds to one DO channel. -
041(29h)  |Status of the drive DEC Returns ID280 (P4.006) Refer to the description of this parameter. -
043(2Bh) | Latest capture data DEC The latest data captured by CAP hardware. CAP can continuously capture multiple points. PUU
048 (30h) | Auxiliary encoder CNT  DEC Pulse counts from the auxiliary encoder. count
049 (31h)  |Pulse command CNT ~ |DEC Pulse counts from the pulse command (I/0 Terminal block input). count
050 (32h) (Siﬁsggrg?en;;nand DEC Integrated Speed command. Source includes analog, register, or position loop. 0.1rpm
051(33h) (Siﬁni‘ggfaetgt)’ac" DEC Actual motor speed. 0.1 rpm
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Table 139 - System Variables Code (Continued)

Code Variable name Property |Description User Unit"
053 (35h) (Tit:];gg?aigcrﬂmand DEC Integrated Torque command. Source includes analog, register, or speed loop. 0.1%
054 (36h) | Torque feedback DEC Actual motor torque. 01%
055(37h) | Current feedback DEC Actual motor current. 0.01A (ampere)
056 (38h) | DC Bus voltage DEC Rectified capacitor voltage. 0.1Volt
057(39h) | ECAM engage status  |DEC 0-stop, 1-engaged, 2-pre-engaged -
Pulse from E-CAM Same as the
059(3Bh) | master axis DEC Accumulative pulse number of the E-CAM master axis. Same as ID374 (P5.086). ter axis pul
(accumulative) master axis pulse
Pulse from E-CAM Same as the
060(3Ch) |master axis DEC Incremental pulse number of the E-CAM master axis. The increment per ms. .
(incremental) master axis pulse
. The lead pulse of the E-CAM master axis which determines the engagement condition.When
81 (3h) | o oo ise) | DEC | disengaged: lead puise = D375 (PS.087) o 10380 (P5.092) when the value i 0, E-CAM engages When | Sore 2511
p engaged: lead pulse = D377 (P5.089); when the value is 0, it disengages. P
i, : Position of the E-CAM which corresponds to the master axis pulse, and can be used to find the phase
062 (3Eh) Pmoassli:eorna%sE CAM DEC of the E-CAM. when the incremental pulse number of the master axis is P, E-CAM rotates M cycles, rsnaanslfefz)t(?: ulse
where ID371(P5.083) = M, 1D372(P5.084) = P. p
083 (3Fh) Egissitinn of E-CAM slave DEC I:aobsligion of the E-CAM slave axis and can be found from the E-CAM table.Unit: unit used in the E-CAM PUU
06t (4on) | Endpoint register of PR\ e In PR Mode, the endpoint of the Position command (Cmd_E). PUU
command
065 (41n) Output register of PR DEC In PR Mode, the accumulative output of the Position command. PUU
command
0.1RPM or PPS
067(43h) | PR target speed DEC Target speed specified in the PR command. (pulse per
second)
068 (44h) | S-curve (input) DEC Input data of the S-curve filter.Effective in PR Mode, E-CAM, and register Speed command. PUU
069 (45h) | S-curve (output) DEC Output data of the S-curve filter.Effective in PR Mode, E-CAM, and register Speed command. PUU
072 (48h) (Sapneaﬁggc)ommand DEC Speed command from the analog channel. 0.1rpm
085 (55h) (Ej;;[\:/?alvtliggg;eT::rEtage DEC The alignment error rate after filtering. 10 indicates 1% and the angle conversion is 360° x 1% = 3.6°.|0.1%
091(5Bh) :c:gzﬁiggkcoordinate DEC Immediate feedback position of the indexing coordinates. PUU
Includes 2 versions: DSP and CPLD.
096 (60h) | Drive firmware version |DEC - Low word returns the DSP version number -
« High word returns the CPLD version number
M (6Fh) 5”\% code of the servo DEC Error code from the servo drive: control loop of the servo only, not including the motion controller. |-
T2(70h) Egrﬁworgﬁ;ication error | DEC When this value continues to increase, it indicates that there is communication interference. In an
rate interference-free environment, this value should not increase.
113 (71h) g\rlgtrtle%?ﬁ)ffggfrzter DEC Displays the motor load during operation. When the value reaches 100%, E006 occurs. -
T14(72h) Encoder temperature | DEC Monitor the encoder temperature. °C
115(73h) Encoder type DEC Displays the encoder type. -
Deviation between
position and Z phase of Distance between the current feedback position of the auxiliary encoder and the Z phase position of
16 (74h) auxiliary encoder DEC the auxiliary encoder. count
(pulse)
Hall sensor phase
17(75h) sequence and Z pulse DEC Use the bit to determine the UVW phase sequence of the Hall sensor and Z pulse from auxiliary
data from auxiliary encoder feedback. Bit 0: Z pulse, Bit 1: U phase, Bit 2: V phase, Bit 3: W phase.
encoder feedback
Hall sensor phase
118 (76h) sequence and Z pulse DEC Use the bit to determine the UVW phase sequence of the Hall sensor and Z pulse from main encoder
data from main feedback. Bit 0: Z pulse, Bit 1: U phase, Bit 2: V phase, Bit 3: W phase.
encoder feedback
123(78h) Value returned when ) _ Monitoring value displayed when returned to the monitoring panel. -

monitoring by panel
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(1) PUU is Position of User Unit; count is encoder unit.
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Description of Parameter
Monitoring

These parameter values are used in IO operation mode to pass parameter
values from the drive to the Logix controller as part of the input assembly.
These parameters are configured in KNX5100C software from

Function List > Parameter Editor > Status Monitor > IDo60...1D064. These
parameters cannot be modified if there is an active Ethernet/IP network
connection between the drive and controller. These configurations must be

made before the connection is established, or while the connection is
inhibited.

Parameters can be monitored by using ID55(P0.025)...ID59(P0.029), which
contents are specified by ID60(P0.035)...1D64(P0.039).

Table 140 - Relevant Parameters

Parameter Name Description

Parameter Monitor 1Value

You can use ID60 (P0.035) to specify the mapping
parameter instance D number. The content of the
parameter that is specified by 1060 (P0.035) is
shown in 1D55 (P0.025).

Parameter Monitor 2 Value

You can use ID61(P0.036) to specify the mapping
parameter instance |D number. The content of the
parameter that is specified by ID61(P0.036) is
shown in 1D56 (P0.026).

Parameter Monitor 3 Value

You can use D62 (P0.037) to specify the mapping
parameter instance ID number. The content of the
parameter that is specified by D62 (P0.037) is
shown in 1056 (P0.027).

Parameter Monitor 4 Value

You can use 1D63 (P0.038) to specify the mapping
parameter instance |D number. The content of the
parameter that is specified by 1063 (P0.038) is
shown in 1057 (P0.028).

Parameter Monitor 5 Value

You can use 1D64 (P0.039) to specify the mapping
parameter instance ID number. The content of the
parameter that is specified by ID64 (P0.039) is
shown in ID57 (P0.028).

The content of the parameter that is specified by
ID60 (P0.035) is shown in D55 (P0.025).

The content of the parameter that is specified by
1D61(P0.036) is shown in ID56 (P0.026).

The content of the parameter that is specified by
ID62 (P0.037) is shown in ID57 (P0.027).

The content of the parameter that is specified by
1D63 (P0.038) is shown in ID58 (P0.028).

The content of the parameter that is specified by
1064 (P0.039) is shown in 1D59 (P0.029).

ID55 (P0.025) ParameterMonitoriValue

ID56 (P0.026) ParameterMonitor2Value

1D57 (P0.027) ParameterMonitor3Value

ID58 (P0.028) ParameterMonitor4Value

1D59 (P0.029) ParameterMonitor5Value

1D60 (P0.035) ParameterMonitoriSelection

ID61(P0.036) ParameterMonitor2Selection

1D62 (P0.037) ParameterMonitor3Selection

1D63 (P0.038) ParameterMonitor4Selection

ID64 (P0.039) ParameterMonitorbSelection

Example 1: When IDé60 (P0.035) is 1, then the value of IDs5 (Po.025) is equal to
ID1 (PM.000). When you monitor IDs5 (Po.025) in Logix, the value of ID60
(Po.035) (mapped to ID1) is passed at the drive update.

Example 2: When ID60(P0.035) is 4, then the value of ID55 (P0.025) is equal to
ID4 (PM.029). When you monitor ID55 (Po.025) in Logix, the value of ID60
(Po.035) (mapped to ID4) is passed at the drive update.
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This example describes the passing of the DC Bus voltage parameter, which is
only represented as a SystemVariable, to the ParameterMonitor variable so it
can be monitored within the Logix tag structure.

Figure 237 - Parameter Monitoring

| | rexec) 10

v || © ON LINE Reset Module <] 7

] Function List
v B start
v -® prive 1:(online)

B4 Communication Setting
K Drive IP Address Setting
v 44 settings
Motor Selection
General Setting
£} Command Source

nR Pulse Output

E-gear Ratio
Filter
Y Notch Filter
-] Limit
£\, Analog 1/0
#4f Full Closed Loop
v Bl Tuning
Manual Tuning
Auto Tuning
Inertia Estimation
System Analysis
Position Loop
Velocity Loop
£ Current Loop

Scope
P, Parameter Editor

k Digital I0 / Jog Control
A\ Fault Information
& Monitoring Status
v -4 Motion Control
PR Mode Editor
E-CAM Editor

Capture(CAP)/Compare (CHP)

Drive 2:
Drive 3:
Drive 4:
Drive S:

Mes s ag

Firmware version:V2.003.331010001

Note: Double-click the value to launch parameter wizard

I PR Mode Edito [e@]=]
PR - Movement type: |Rotary
@ [show cucrrent PR. Cad o Run PR Coct | [Ston bR cod| |[lForced Srv oN | [ rnam tion winaca
[P Parameter Editor
== K Monitoring Status []
= 949
Motor Drive General Status monitor Control I1/0  Communication Diagnosis Motion ()
10 _|Name L L1 L] |value = [unit Min Max | Monitoring Item(s) select Monitoring Item(s)
55_|Parametertionitorivalue R Vv [0x00000000 | #—— - - —
56_|Parametertionitor2value R v | [exeoeec0ee . aitored Device
57_|Parametertionitor3value R v | [oxe00e0000 .
58_|Parametertonitordvalue R Vv [exeoe00000 * [l (e1totor feedback pulse number (after the scaling of e-gear ratio)(PUU]
so i 8 v . .
T e o 0 3 a7 | [£_|121Input pulse no. of pulse command (after tne scaling of e-gear ratio)(PUU]
,[,, o 1 687 | [# |(210eviation between control command pulse and feedback pulse number[PUU]
62_|Parametertonitor3Selection 1 687 | [+ |(3)Motor Feedback Counts [Counts]
[e2RtParamcterHoni tordSelection 2 687 | [ |t4)1nput pulse number of pulse command (before the scaling of e-gear)([Counts
64_|Parametertionitorsselection 1 687 | : .
102 |LeDMonitorSelection 300 127 | [¢_|(51Error pulse number (after the scaling of e-gear ratio)[Counts]
107 [servoOutputstatus R v | [exoees ex0000 oxfFF{ [# |(61The frequency of pulse command input(Kpps]
110 [MultiTurnAbsPosition R v Rev -32768 32767 || (7 motor speeare.1 RPM]
111 [singleTurnAbsPosition R v Counts -2147483648 214784 AT
658 |EncoderTemperature R v | [exeoee0eee | |°c ex00000000 |oxrrr(f ¥ |[81Speed command input(6.61 Volt)
663 |SystenVariabletonitorlValue R v _e -2147483648 21474{ [# |[9)Speed command input(0.1 r/min]
664 i i 1 R v [-1774e8697 -2147483648/21474{ [3 |[10]Torque command input(0.61 Volt]
665 |Systenvariabletonitor3Value R v [1774es697: ETTITTIDRTT |y rrproeam—mrp——
666 [SystenVariabletonitorvalue R v [1774e8697 -2147483648 21474] |- q 4
667 |SystemVariableMonitorsvalue R v__[-1774e8697. -2147483648 21474 [¥ |[(12]Average load(%]
668 |SystenVariableMonitoriSelection f 0 e -300 127 | 5 ]1231peak 1oadrs
PEcRY ] 127 Ia {14]0C Bus Voltage[Volt] 1
670 [Systenvariableronitor3selection -300 127 ||
671 |SystemVariabletonitordSelection -300 127 | [F |TTE I rD S nes ]
672 |Systenvariabletonitorsselection -300 127 | [¢ |(161168T temperature
# |(17]Resonance frequency(Hz]
< L]
# [(1810istance from current position to Z.Its value is between -5000 and +500¢
R Read-only S [set when Servo is off P alid only upon power cycle V Volatile ra

[30@]Monitor variable#l : P@.8@9<<-[*P0.017][14]DC Bus Voltage[Volt]]

1. Navigate to Function List>Settings>Monitoring Status.

By default, setting (14) is the DC Bus Voltage value.

2. Find an available SystemVariableMonitorxSelection placeholder; enter
the numerical value of the DC Bus Voltage (14).

3. This present DC Bus Voltage appears in the
SystemVariableMonitorxValue when this is downloaded to the drive.

4. Enter the ID of the SystemVariableMonitorxValue you setup in Step 3

(663).

The SystemVariables are not accessible in the Logix tag subsystem. The
ParameterMonitor values are accessible.

5. When there is an active connection wtih Logix, you can monitor the
Input Assembly (or Device Object Add-On Instruction) and see the value
of the ParameterxMonitorValue.
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Use a MSG Instruction to Set  when the drive is not using 10 operation mode, Class 3 EtherNet/IP™

Parameters

messaging is allowed and some Parameter IDs can be read/written. Below is

an example of a write operation that is performed in the Logix Designer

application. Alternately, you can use a MSG instruction to set parameters by

following these steps.

1. Create a Parameter Write MSG instruction in the ladder logic program.

M Cenfiguration - licit_ Msg_1
essage Configuration - Explicit_Msg_: — @
Corfiguration | Communication | Tag
Message Type: [CIF‘ Generic -
Service [Parameher Write v] Source Element:  Explicit_Msg_Valuel «
Type:
Source Length: 2 = (Bytes)
10 f
Instance: 1 1
) Enable 2 Enable Watting ) Start ® Done Done Length: 0
) Emor Code: Extended Emor Code: [ Timed Out *
Emor Path: K5100
Emor Texd:
[ ok ][ cancel || Apply Hep | |y

2. Use the parameter ID as the instance.

Select or create a Source Element, and specify the length of it.

Configure the communication path.

Message Configuration - Explicit_Msg_l-

Corfiguration | Communication | Tag

@ Path:
K5100

Broadcast:

Communication Method
@cp DH+ L

CIP With
Source 1D

[T Connected Cache Connections

Large Connection

) Enable ) Enable Waiting ) Start ® Done

) Bmor Code: Extended Emor Code:
Emor Path: K5100
Emor Texd:

[ ok ][ canca |

Done Length: 0
[ Timed Cut *

Apply Help
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Notes:
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Safety Precautions

Status Indicators

Troubleshoot the Kinetix 5100 Drive System

Topic Page
Safety Precautions 449
Status Indicators 449
View Status and Faults 450
Drive Stopping Behavior 454
Clear Faults 454
General Troubleshooting 455

Observe the following safety precautions when you troubleshoot your
Kinetix® 5100 drive.

A\

ATTENTION: DC bus capacitors may retain hazardous voltages after input
power has been removed. Before working on the drive, measure the DC bus
voltage to verify it has reached a safe level or wait the full time interval
listed on the drive warning label. When the DC bus voltage is above 50V DC,
the charge LED light on the drive must be on. Failure to observe this
precaution could result in severe bodily injury or loss of life.

Do not attempt to defeat or override the drive fault circuits. You must
determine the cause of a fault and correct it before you attempt to operate
the system. If you do not correct a drive or system malfunction, it could
result in personal injury and/or damage to the equipment as a result of
uncontrolled machine system operation.

Test equipment (such as an oscilloscope or chart recorder) must be properly
grounded. Failure to include an earth ground connection could result in a
potentially fatal voltage on the oscilloscope chassis.

There are three status indicators on front of the Kinetix 5100 drive: module
(MOD), network (NET), and CHARGE.

Table 141 - MOD LED Status Indicators

Operation Mode | LED Color Status Description
Steady off No power If no power is supplied to the device, the module status indicator shall be steady off.
. . If the device is operating correctly (10 connection is established successfully), the module status
Steady green Device operational indicator shall be steady green.
Flashing green Standby If the device has not been configured, the module status indicator shall be flashing green.
If the device has detected a major or minor recoverable fault, the module status indicator shall be
110 Flashina red Major recoverable fault or |flashing red.
9 Minor recoverable fault | IMPORTANT: An incorrect or inconsistent configuration could be considered a major recoverable
fault.
Steady red Major unrecoverable fault If the device has detected a major unrecoverable fault, the module status indicator shall be steady

red.

Flashing green/red

Self-test

While the device is performing its power up testing, the module status indicator shall be flashing
green/red.
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Table 141 - MOD LED Status Indicators (Continued)

Operation Mode  |LED Color Status Description
Steady off No power If no power is supplied to the device, the module status indicator shall be steady off.
. . If the device is operating correctly (after the drive boots successfully), the module status indicator
Steady green Device operational shall be steady green.
If the device has detected a major or minor recoverable fault, the module status indicator shall be
Flashing red Major recoverable fault or |flashing red.
Standalone 9 Minor recoverable fault ~ |IMPORTANT: An incorrect or inconsistent configuration could be considered a major recoverable

fault.

Steady red Major unrecoverable fault

If the device has detected a major unrecoverable fault, the module status indicator shall be steady
red.

Flashing green/red |Self-test

While the device is performing its power up testing, the module status indicator shall be flashing

green/red.

Table 142 - NET LED Status Indicators

LED Color Status Description
Steady off No power or no IP address The device is powered off, or is powered on but with no IP address configured.
Steady green Connected An IP address is configured, at least one CIP™ connection (any transport class) is

established, and an Exclusive Owner connection has not timed out.

Flashing green

Not connected

An IP address is configured but no CIP connections are established, and an Exclusive Owner
connection has not timed out.

Flashing red

Connection timeout

An IP address is configured, and an Exclusive Owner connection where this device is the
target has timed out.

Steady red

A duplicate IP address has been identified | The device has detected that (at least one of) its IP address is already in use.

Flashing green/red

Self-test

While the device performs its power up testing.

Table 143 - CHARGE LED Status Indicators

LED Color Status Description
Steady off No power When no power is supplied to the device.
Steady orange DC bus voltage operational When the DC bus voltage is above 50V DC.

View Status and Faults

450

This manual links to Kinetix® 5100 Servo Drive Fault Codes Reference
Data, publication 2198-RD00T, for fault codes and Kinetix 5100 Servo
Drive Parameters Reference Data, publication 2198-RD002, for
parameters. Download the spreadsheets now for offline access.

Drive Fault Code Display

The drive display panel indicates a fault or warning on the display.

| - -
N = i
. L
Fault Warning

For more information on faults and warnings, see Clear Faults on page 454.
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Monitoring Status in KNX5100C Software

In KNX5100C software, you can monitor the status of the servo drive.

To monitor the servo drive, perform the following steps.

1. Inthe Function List of the KNX5100C software, click Monitoring Status.

@ File Settings Window Help

|; H[exee] PT: Position mode (terminal block

Function List Rigd
Start

4. !’ (online)

I} Communication Setting

K Drive IP Address Setting

4 settings

il Scope

P, Parameter Editor

Digital IO / Jog Control

/1 Fault Information

/ Message

I3 PR Mode Editor

On the Monitoring Items tab, the monitored items and their setting
values are shown.

File Settings  Window  Help &%

[[[oxe0) 77+ Position mesc (sereinal block dnpwt) | Oonune Reset Mooule off NI —

e 0=

+-§ ton1ine) Monitoring Item(s) |3 =
O i e sty . |5elect Honitoring Itea(s)|
& Orive 19 adaress Setting

Settings
Scope
A, Parancter Editor

Digital 10 / Jog Control
Fault Information
Honitoring Status

-4 pation Control

PR Hode Editor
E-can faitor
Capture(CAP)/Cospare(CHP)

[nessage)

1§ of e-gear ratio)(PUl]
[1]Input pulse no. of pulse command (after the scoling of e-gear ratio) (P
(2)10evistion between control command pulse ond fecdbock pulse mumber(PUI]
[3]The nusber of rotor feedback pulse (Encoder unit, 1,180,000 Pulse/rev)
[4)input pulse nusber of pulse comsand (before the scaling of e-gear){pulse]
(S)Error pulse rusber (sfter the scaling of &-gear rotio}(pulse]

[61The frequency of pulse coseand input(Kpps)

(7)Moter speedle.l A7)

(8)5peed commana nput[0.01 Valt)

(915pe¢a coneana input(9.1 r/ein]

[18]Toraue comeand input(e.e1 Volt]

[11)Torque command input (%]

[1214v¢r0ge 100a1N]

(331Feak toaa(s]

[14]0C Bus Voltage[valt)

(151L0a0/m0tor dnertia ratiol9.1 tiees]

[16]1G8T tesperature

(17 Resonance frequency[Hz)

(1810istance Froa current position to Z.Its value is between 5000 an +5000.

KNXS108C

On the Select Monitoring Items tab, you can select what items to
monitor.

File settings  Window Help

[£, |[texeo) P1: Position sace (terainol block input) =] © 0N UNE Reset Hodule < ]
o] Fnctonat e r
& Run
glemom 0=l
£ - (ooline) Monitoring Ites(s)| Stlect Monitoring Ites(s)
B comeunication set -
& BrivedP Adiress Save Char @ Select ALl Cancel ALY
o settings lave. Chmee|

s
By porsseter Eaitor
Digital 10 / Jog
KS ronitoring Statu:
4P Hotion Control
7R ade Eaitor
£-can gaitor

Capture(cap)/(

Select Fonitoring Ttem
.(eJrotor feeovack pulse nusber (after the scaling of e-gear ratio) (P
-{1}Input pulse no. of pulse commang (after tne scoling of e-gear ratio) (P
_(2)0eviation betusen control command pulse and feedbock pulse usber(PUU)
.[3)The nusber of motor fesdback pulse (Encoder unit, 1,280,080 Pulse/rev)
«[4)Input pulse nusber of pulse command (before the scaling of e-gear)[pulse]
.[S)Error pulse nusber (after the scaling of e-gear ratio)[pulse]
.(6]The #requency of pulse comand input(Kpps]
-(7]Mator speed(e.1 APM]
-[8)5peed command input(@.01 Volt]
-[9)5peed commana fnput(e.1 r/min]
.(1017eraue cosmang input(0.91 volt]
-(111Toraue commana input(%)
.(12]average load(s]
.[13]Peak loaa[%]
+[14]0C Bus Veltage[Velt]
«(15]Losd/motor inertia ratio[@.1 times)
(1611687 tesperature
-(17]Resenance frequency[Hz)
.(18]0istance fros current position to Z.Its value is between -5E00 and +5600.

Select Monitoring Parascter
.(309)Monitor varisblesl : PO.809<c-("P0.017)[(0)Motor fecdback pulse nusber (after the scaling of e-geor ratio)(PUU]
.(301)Monitor variables? : P.010cc-[~P0.018) (0)Motor fecdback pulse nusber (after the scaling of e-geor ratio)[PWU)
.[302)Konitor variables3 : PB.01Lcc-[+P0.019)[[0)Votor fecdback pulse nusber (after the scaling of e-gesr ratio)[(PUJ)
.[383]Honitor variablesd : P8.812¢c-[*P3.020)| [0)Hotor fecdback pulse nusber (after the scaling of e-gear ratio)[PUJ]
.[384]Monitor variablesS : P3.813¢c-[*P3.021][[0]Hotor fecdback pulse nusber (after the scaling of e-gear ratio)[PLU] -

IR EEEERR IR R A

crange )

KNX5100C
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2. Click Save Changes if any changes are made, which are shown
subsequently on the Monitoring Items tab.

IMPORTANT  Click Run to run the Monitoring Status function. If you do, the same
button toggles to Stop, which you then click when you want to stop
the monitoring status.

O w10 =2

Fault Information in the KNX5100C Software

In the KNX5100C software, you can use Fault Information to identify any
faults of the servo drive.

To identify any faults, perform the following steps.

i} Moniti
g File Settings Window Help
[; I[[exee] PT: Position mode (terminal block
= | Function List &3
o
ol - - Start
H 4 !* (online)
L= | s Communication Setting
-/ Drive IP Address Setting
b {ﬂ Settings
2 Scope

i-{P,| Parameter Editor
gy Digital IO / Jog Control
B Fault Information

4.47 Motion Control
-]§ PR Mode Editor

On the Fault Information tab, the most current fault is shown with detailed
information, including possible causes and subsequent corrective actions.

/1. Fault Information : [Kinetix 5100] =X

Fault Information Fault History

Current Fault

[ show Fautts | [ Faulr Reset |
EOT I E o1 Over Current -
Fault Index 1 Fault Type Fault

Fault Name |0vef‘ Current

Fault Content \Current is 1.5 times more than the rated current

Fault Causes Fault Check |corrective Actions |
PYihe drive output is short-circuit 1. Check wiring connections between drive Correct the wiring and avoid any conductor

land motor. 2. Check if the wires are from being exposed.
short-circuited.

BMotor wiring error Check the wiring steps are all correct when Fellow the wiring description from the user
connecting the motor to the drive. manual.

¢ |IGBT error The temperature of the heat sink is Contact the distributors or Rockwell
abnormal. Automation.

Dlcontrol parameter setting error Check the setting values have exceeded the Reset back to default setting and then
default setting. gradually adjust the value.

E [Unreasonable command Check the command is within a reasonable 1. Increase the acceleration time 2. Apply
acceleration time. a filter for a smooth command.

2. Click either available button for the following reasons:
« Click Show Faults to refresh the current fault information.

« Click Fault Reset to reset fault and remove the current list of fault
information if fault is cleared.
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Click the Fault History tab to see the latest fault codes recorded in the

servo drive.

frvdoh

[F ][990 7= posivion sece (Eerainst vioee o)

Fault History

5] Fencton st 9% | Fault Information

2 45’5-;1 o Fault Code [Fault Nome
3 - online]

E

|| ©ONUNE Reset Module 47 1

[y Communication sed [ 1 J7%1%
e Orive Ip Address || 2 |0x15

£ Settings 3

Scope P
P, Parascter Editor || 2|
*m.im 10 / Jog || 3 _|oxe

Fault Infarmatior

-

Fonitoring Status
4-4P MotSon Control

PR Mage Egitor
E-CaM Eaitor
Capture(Cap)/d

Reverse lisit error
Forward lisit error
Reverse lisit error

Energency stop

KHX5100C

Fault and Status Information in Studio 5000 Application

Major faults and minor faults (warnings) are shown on the Module Info tab in
the Studio 5000 Logix Designer® application.

To view faults the Studio 5000 Logix Designer application, perform the

following steps.

1. Under the hierarchy, click Module Info.

Any fault is shown in the Status field.

| ) Module Properties: EN3TR (2198-E1020-ERS 1.001)

-General Module Info

Connection

e Identification

Port Configuration Vendor:

- Network
Product Type:
Product Code:
Revision:
Serial Number:
Product Name:

Status: Running

Rockwell Automation,
Allen-Bradley

Position Servo Drive
2198-£1020-ERS
1.001

0001E240
2198-€1020-€RS

U Module Properties: EN3TR (2198-E1020-ERS 1.001)

General Module Info
Connection
. col Identification
| Port Configuration Vendor:
Network
Product Type:
Product Code:
Revision:
Serial Number:
Product Name:
Status: Running

Rockwell Automation/
Allen-Bradiey

Position Servo Drive
2198-€1020-ERS
1.001

0001E240
2198-E1020-ERS

Status
Major Fault:
Minor Fault:

Internal State:

Configured:
Owned:

Module Identity:

Protection Mode:

Status
Major Fault:
Minor Fault:

Internal State:

Configured:
Owned:
Module Identity:

Protection Mode:

| |

None
Recoverable

Run mode:

Configured
Owned

Match

Implicit

Recoverable
None

Major fault

Configured
Owned

Match

Implict

o] (]

=y

2. Ifthe fault is recoverable, click Reset Module to clear the fault.
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Drive Stopping Behavior

Clear Faults

454

A fault (code E nnn) triggers the shutdown (servo off) behavior of the drive.

Parameter ID675 (P1.032), MotorStopMode, configures the drive stopping

behavior.

MotorStopMode Setting Drive Behavior
Dynamic brake stop - This stop type is similar to current decel (available

0000 (default) torque used to decelerate motor) with an internal regenerative type of
stop that stops the motor as quickly as possible.

0010 Disable and coast.

0020 Use dynamic brake first, then let the mator run freely once the speed is
slower than the value of parameter D145 (P1.038), ZeroSpeedWindow.

0030 Enable vertical load control.

The two methods for clearing faults depends on the type.

Warnings (A nnn): When the condition that caused the warning is corrected,
the warning clears automatically. Warnings can also be referred to as Alarms.

Faults (E nnn): Clear the fault by one of the following methods:

« Foramajor unrecoverable fault, cycle power to clear the fault. If the issue
persists, contact your distributor or Rockwell Automation
representative.

« For a major recoverable fault:

Click Reset Module in the Studio 5000 Logix Designer software. For
more information, see Fault and Status Information in Studio 5000
Application on page 453.

By using the DI.ARST signal.

By clicking Fault Reset in the Fault Information dialog of the
KNX5100C software (see Fault Information in the KNX5100C Software

on page 452).
Set ID101 (Po.00o1) FltWarnCode to o.
By using the raC_xxx_K5100_MAFR add-on instruction in the Studio

5000 Logix Designer software (for more information on add-on
instructions, see Appendix C, Use Add-On Instructions).
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General Troubleshooting

The following conditions do not always result in a fault code, but can require

troubleshooting to improve performance.

Table 144 - Troubleshooting

Condition

Potential Cause

Possible Resolution

Axis or system is
unstable.

The position feedback device is incorrect or open.

Check wiring.

Unintentionally in torque mode.

Check to see what primary operation mode was programmed.

Motor tuning limits are set too high.

Run Tune by using KNX5100C software or the LED panel.
See Tuning Pracess on page 200.

Position loop gain or position controller acceleration/deceleration
rate is improperly set.

Run Tune by using KNX5100C software or the LED panel.
See Tuning Process on page 200.

Improper grounding or shielding techniques are causing noise to be
transmitted into the position feedback or velocity command lines,
causing erratic axis movement.

Check wiring and ground.

Motor select limit is incorrectly set (servo motor is not matched to
axis module).

« Check setups.
« Run Tune in the Logix Designer application.

Mechanical resonance.

Notch filter or output filter can be required.

You cannot obtain
the motor
acceleration/
deceleration that
you want.

Torque Limit limits are set too low.

Verify that torque limits are set properly.

Incorrect motor selected in configuration.

Select the correct motor.
Run Tune by using KNX5100C software or LED panel.

The system inertia is excessive.

« Check motor size versus application need.
« Review servo system sizing.

The system friction torque is excessive.

Check motor size versus application need.

Available current is insufficient to supply the correct acceleration/
deceleration rate.

« Check motor size versus application need.
« Review servo system sizing.

Acceleration limit is incorrect.

Verify limit settings and correct them, as necessary.

Velocity limits are incorrect.

Verify limit settings and correct them, as necessary.

The motor is operating in the field-weakening range of operation.

Reduce the commanded acceleration or deceleration.

Motor does not
respond to a
command.

The axis cannot be enabled until stopping time has expired.

Disable the axis, wait for 1.5 seconds, and then enable the axis.

The motor wiring is open.

Check the wiring.

The motor cable shield connection is improper.

« Check feedback connections.
« Check cable shield connections.

The motor has malfunctioned.

Repair or replace the motor.

The coupling between motor and machine has broken (for example,
the motor moves but the load/machine does not).

Check and correct the mechanics.

Primary operation made is set incorrectly.

Check and properly set the limit.

Velocity or torque limits are set incorrectly.

Check and properly set the limits.

Brake connector not wired.

Check the brake wiring.

Presence of noise
on command or
motor feedback
signal wires.

Recommended grounding per installation instructions have not been
followed.

Verify grounding.
« Route wire away from noise sources.

Refer to System Design for Control of Electrical Noise, publication
GMC-RMOO1.

Line frequency can be present.

Verify grounding.
Route wire away from noise sources.

Variable frequency can be velocity feedback ripple or a disturbance
caused by gear teeth or ball screw. The frequency can be a multiple
of

the motor power transmission components or ball screw speeds,
resulting in velocity disturbance.

« Decouple the motor for verification.
Check and improve mechanical performance, for example, the
gearbox or the ball screw mechanism.
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Table 144 - Troubleshooting (Continued)

Condition Potential Cause Possible Resolution
The motor connections are loose or open. Check motor wiring and connections.
Foreign matter is lodged in the motor. Foreign matter is lodged in the motor. Remove foreign matter.
The motor load is excessive. The motor load is excessive. Verify the servo system sizing.
No rotation

The bearings are worn.

The bearings are worn. Return the motor for repair.

The motor brake is engaged (if supplied).

« Check brake wiring and function.
« Return the motor for repair.

The motor is not connect to the load.

Check the coupling.

Motor overheating

The duty cycle is excessive.

Change the command profile to reduce acceleration/deceleration, or
increase time.

The rotor is partially demagnetized causing excessive motor current.

Return the motor for repair.

Abnormal noise

Motor tuning limits are set too high.

Run Tune by using KNX5100C software or the LED panel. See Tuning
Process on page 200.

Loose parts are present in the motor.

» Remove the loose parts.
« Return motor for repair.
« Replace motor.

Through bolts or coupling is loose.

Tighten bolts.

The bearings are worn.

Return motor for repair.

Mechanical resonance.

Notch filter can be required.

Erratic operation-
Motor locks into
position, runs
without control, or
with reduced
torque.

Motor power phases U and V, U and W, or V and W reversed.

Check and correct motor power wiring.

456
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Appendix A

Interconnect Diagrams

This appendix provides wiring examples to assist you in wiring the
Kinetix® 5100 drive system.

Topic Page
Interconnect Diagram Notes 457
Power Wiring Examples 458
Passive Shunt Wiring Examples 463
Kinetix 5100 Drive/Rotary Motor Wiring Examples 464
Kinetix 5100 Servo Drive and Linear Actuator Wiring Examples 470
System Block Diagram 475

Interconnect Dlagram These notes apply to the wiring examples on the pages that follow.

Notes

Table 145 - Interconnect Diagram Notes

Note | Information

1 For power wiring specifications, see Wiring Requirements on page 86.

2 | DC-, and P1, P2 terminals are not used. Do not remove the jumper between P1and P2.

3 | Single-phase control power is not phase limited. You can choose any two inputs (L1, L2, or L3), unless a fan or other item is powered on the AC line bus.

4 | Only the 2198-ETxxxx-ERS, 2198-E2030-ERS, 2198-E4004-ERS, 2198-E4007-ERS, and 2198-E4015-ERS drives have an internal resistor for shunt purposes. A jumper
connects the internal shunt resistor, see Passive Shunt Wiring Examples on page 463. Remove jumper only when wiring to an external shunt resistor.

5 | Forinput fuse and circuit breaker sizes, see Circuit Breaker/Fuse Selection on page 33.

6 | Place the AC (EMC) line filters as close to the drive as possible and do not route very dirty wires in the same wireway. If routing in same wireway is unavoidable,
use shielded cable with shields grounded to the drive chassis and filter case. For AC line filter specifications, see Kinetix Servo Drives Specifications Technical
Data, publication KNX-TD0O3.

7 | 2198-TBIO I/0 terminal block is required to make connections. Configure a digital output (QUTPUTI...0UTPUT6) as Brake Control in KNX5100C software. For digital
output specifications, see Digital Outputs on page 60.

8 | The M1 contactor is optional - customer supplied. It is recommended when independent control of control power and main AC power is desired. Contactor coil
(M1) requires integrated surge suppressors for AC coil operation. See Kinetix Servo Drives Specifications Technical Data, publication
KNX-TDO03.

9 | See Brake Control Circuit Example on page 68 to size the customer-supplied interposing relay for your application. See Figure 30 on page 62 for the diode or MOV
suppression device for your application.

10 | Servo On input must be removed when main power is removed or a drive fault occurs. A delay of at least 6.0 seconds must be observed before attempting to
enable the drive after main power is restored. The Kinetix 5100 drives are limited to 1 main power cycle per minute.

T | Ground plate connection must be used to meet CE and UK requirements. The motor ground termination has a direct path to the Kinetix 5100 drive for control of
common mode and EMI interference. However, we recommend this grounding practice regardless of CE and UK requirements. No external connection to ground
is required.

12 | PE ground point is a mounting screw (see Connect the Braided Ground Strap Example on page 85).

13 | For motor cable specifications, see the Kinetix Motion Accessories Technical Data, publication KNX-TD0O4.

14 | MPL-B15xx-V/E...MPL-B2xx-V/E, MPL-B3xx-S/M...MPL-B9xx-S/M, MPL-Abxx, MPM-Bxx, MPM-A165xx...MPM-A215xx, MPF-Bxx, MPF-Abxx, and MPS-Bxxx encoders use
the +9V DC supply.

15 | MPL-A/B15xx-H...MPL-A/B45xx-H, MPL-A15xx-V/E...MPL-A2xx-V/E, MPL-A3xx-S/M...MPL-Abxx-S/M, MPM-AT15xx...MPM-A130xx, MPF-A3xx...MPF-A45xx, and MPS-Axxx

encoders use the +5V DC supply.
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Table 145 - Interconnect Diagram Notes (Continued)

Note | Information

16 | Motor brake connector pins are labeled plus (+) and minus (-) or F and G, respectively. Motor power connector pins are labeled U, V, W, and GND or A, B, C, and D,

respectively.

17 | Kinetix LDAT linear thrusters do not have a brake option, so only the 2090-CPWM?7DF-xxAAxx or 2090-CPWM7DF-xxAFxx motor power cables apply.

18 | MPAS-Bxxxxx-VxxSxA (ballscrew) linear stages use the 9V supply. MPAS-Bxxxxx-ALMx2C (direct-drive) linear stages use the 5V supply.

Power Wiring Examples

You must supply input power components. The following diagrams illustrate
single-phase and three-phase input power and connections for control power,
motor power, AC line filters, and passive shunts.

In this example, the 2198-E1004-ERS, 2198-E1007-ERS, 2198-E1015-ERS, and
2198-E1020-ERS drives are wired for 120V or 230V single-phase operation.

Figure 238 - Kinetix 5100 Drive (120V or 230V Single-phase Input Power)

2198-E1004-ERS, 2198-E1007-ERS,
2198-E1015-ERS, and 2198-E1020-ERS
Kinetix 5100 Servo Drives

See table on page 457 for note information.
. PE (mounting screw)

L NoteT2 T HA—— Three-phase

Bonded Cabinet Mo[;[or Power v Motor quer

Ground Bus * onnector [ Connections

Note 13
AC Line Filter 2
Single-phase AC Input >—T_ T Note § L1 . Ground Plate
120V or 230V rms AC, 50/60 Hz Mains Note T
Notes1 3.5 12 AC Input Power
Circuit 33 Connector
Protection™

458

Internal Shunt DC+ Passive Shunt
Resistor ISH :l Connector
Note 4
Circuit ESH

Protection*
—T 1+— LI Control Input Power

Connector
— [ 1—— L€
P1

Note 2 —pp I:
P2

DC-

* Indicates Customer Supplied Component
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In this example, the 2198-E1004-ERS, 2198-E1007-ERS, 2198-E1015-ERS,
2198-E1020-ERS, and 2198-E2030-ERS drives are wired for 230V three-phase

operation.

Figure 239 - Kinetix 5100 Drive (230V three-phase input power)

See table on page 457 for note information.

2198-E1004-ERS, 2198-E1007-ERS,
2198-E1015-ERS, 2198-E1020-ERS,
and 2198-E2030-ERS
Kinetix 5100 Servo Drives

—ﬂ% Three-phase

Motor Power

Connections

| PE(mounting screw)
L—{ Note12 Motor Power v
Bonded Cabinet Connector v
Ground Bus * w
®
o ®
Three-phase AC Input ’ - AC Line Filter L Mains
230V rms AC, 50/60 Hz — T T Note 6 12 AC Input Power
Notes 1,5 Connector
—— T L3
Circuit
Protection™
Internal Shunt DC+
Resistor ISH
ESH
Circuit
Protection*
—T—— LuC Control Input Power
T L2c Connector
P1
Note 2 —p I:
P2
* Indicates Customer Supplied Component bC-
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Three-phase AC Input
230V rms AC, 50/60 Hz
Notes1,5

460

In this example, the 2198-E2055-ERS, 2198-E2075-ERS, and 2198-E2150-ERS
drives are wired for 230V three-phase operation.

Figure 240 - Kinetix 5100 Drive (230V three-phase input power)

See table on page 457 for note information.

2198-E2055-ERS, 2198-E2075-ERS,
and 2198-E2150-ERS
Kinetix 5100 Servo Drives

| PE(mounting screw)
L Note12 1 HA— Three-phase
Motor Power
Circuit Connector V Motor quer
Protection* w Connections
— 1 LIC Control Input Power Note 13
Bonded Cabinet Connector @
Ground Bus * — T L ®@ Ground Plate
Note 1
S T AC Line Filter 13 Mains
Note 6
N 12 AC Input Power
Connector
L
Circuit
Protection*
External DC+
Passive Shunt Note 4
Connector ESH
P1
Note 2 I:
P2
* Indicates Customer Supplied Component
DC-
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In this example, the 2198-E4004-ERS,2198-E4007-ERS, and 2198-E4015-ERS,
drives are wired for 480V three-phase operation.

Figure 241 - Kinetix 5100 Drive (480V three-phase input power)

See table on page 457 for note information.

Bonded Cabinet
Ground Bus* | &5

Customer Supplied

2198-E4004-ERS, 2198-E4007-ERS,

and 2198-E4015-ERS
Kinetix 5100 Servo Drives

PE (mounting screw)
Note 12

O

Three-phase AC Input
480V rms AC, 50/60 Hz
Notes1,5

+24V DC
Power Supply *
Chassis
3 - AC Line Filter
Note 6
—T—
T
Circuit

Protection*

* Indicates Customer Supplied Component

Note 2 I:

24V+ | Control Input Power
Connector
24V-
Motor Power
Connector
i} Mains
AC Input Power
12
Connector
L3
Internal Shunt
Resistor
P1
P2
DC-

—QH Three-phase

Motor Power

Connections

Note 13
®
®@| Ground Plate
Note Tl

Passive Shunt

:I Connector

Note 4
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In this example, the 2198-E4020-ERS,2198-E4030-ERS, 2198-E4055-ERS, 2198-
E4075-ERS, and 2198-E4150-ERS drives are wired for 480V three-phase
operation.

Figure 242 - Kinetix 5100 Drive (480V three-phase input power)

2198-E4020-ERS, 2198-E4030-ERS,
2198-E4055-ERS, 2198-E4075-ERS,
and 2198-E4150-ERS
Kinetix 5100 Servo Drives
See table on page 457 for note information.
[ (mounting screw)
~ | Note12
Customer Supplied oty+ | Control Input Power
+24V DC Connector
Power Supply * 26V~
Bonded Cabinet ’
Chassis
Ground Bus* | Motor Power TR AN Three-phase
9 Connector vV Motor Power
W Connections
TthE‘phaSE AC Input T T— AC Line Filter L1 Mains o Note 13
480V rms AC, 50/60 Hz — Note 6 L | ACInput Power 6% ¢ ound Pl
Notes1,5 Connector round Flate
ST T L3 Note Tl
Circuit
Protection*
Note 2 . |
Pl xternal
I: Passive Shunt | D" | Note4
P2 Connector | ESH
DC-
* Indicates Customer Supplied Component
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Passive Shunt Wiring

Examples

Bulletin 2198-Rxxx shunts and 2097-Rx shunt resistors are available for the
Kinetix 5100 drives. See the Kinetix Servo Drives Specifications Technical
Data, publication KNX-TDoo3, for shunt specifications. See Passive Shunt
Considerations on page 35 for specifications specific to your Kinetix 5100 drive
application.

See the Kinetix 5700 Passive Shunt Modules Installation Instructions,
publication 2198-INo11, for installation information.

IMPORTANT  When wiring an external shunt to the 2198-E1xxx-ERS,
2198-E2030-ERS, 2198-E4004-ERS, 2198-E4007-ERS, and
2198-E4015-ERS drives you must remove the jumper between
terminals DC+ and ISH. Set the 1D157 (P1.052) ShuntResistorValue and
ID158 (P1.053) ShuntResistorPower accordingly to make the external
shunt resistor take effect.

Figure 243 - Passive Shunt Wiring Examples

2198-Elxxx-ERS, 2198-E2030-ERS, 2198-Rxxx
2198-E4004-ERS, 2198-E4007-ERS, Passive Shunts
and 2198-E4015-ERS
Kinetix 5100 Drives
Passive Shunt DC+
Connections ISH >Q<
(jumper removed) | ESH
2198-E4020-ERS
and 2198-E4030-ERS 2“_’3"‘3"’"‘
Kinetix 5100 Drives Passive Shunts
Passive Shunt | DC+
Connections
ESH
2198-E2055-ERS, 2198-E2075-ERS, 2198-R
2198-E2150-ERS, 2198-E4055-ERS, Pascive s’:‘"
2198-E4075-ERS, and 2198-E4150-ERS assive Shunts
Kinetix 5100 Drives
Passive Shunt | OC*
Connections
ESH

regenerative resistance. Shunt resistor used must have a rating above this
value. See Table 8 on page 35 for these ratings. Using an external shunt
resistor below the rated value can result in damage to the drive shunt
circuitry.

2 ATTENTION: Kinetix 5100 drives are rated for minimum external
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Kinetix 5100 Drive/Rotary

Motor Wiring Examples

2198-Exxxx-ERS
Kinetix 5100 Drives

These wiring diagrams apply to Kinetix 5100 drives with compatible rotary

motors.

In this example, the Kinetix TLP servo-motor with rectangular connectors uses
a power/brake cable and the motor brake is wired to a digital output. Flying-
lead feedback connections to the 2198-K51CK-D15M feedback connector kit are
made by using bulk cable and building your own cables. See Build Your Own
Kinetix TLP Motor Cables Installation Instructions, publication 2090-IN048,

for more information.

Figure 244 - Kinetix 5100 Drives with Kinetix TLP-A/B046...TLP-A/B100 Servo Motors

Ground Plate ©e©

TLP-A046, TLP-A/B070,
TLP-A/B090, and TLP-A100
Servo Motors with
High-resolution Feedback

See table on page 457 for note information.

2198-K51CK-D15M
Connector Kit

Note Tl C
0 o __ _SHELD A T+ wite () [ s
; GREEN/YELLOW @ B T XX WHITE/RED 10
; ot " BLACK v Lo c BAT+ RED .
. ocgrrm;cmés: ; WHITE é—v Three-phase D BAT- XX BLACK .
5 RED U Motor Power S +5VDC BROWN T4
8 v — Motor LR GND BLUE 6
; Motor Feedback 2090;5;25{:;?:‘“” See Table 146 for Feedback |t SHIELD |k
g | (MFB)Connector 2090-CTPB-HOF-1afxx mg:z&s‘;muat';d See cannector kit /_]7 —
10 (continuous-flex) illustration (below)
Motor Power Cable
1 Note 13 for proper ground
2 technique.
BROWN BR-
18 Motor
1% BLUE % 2090-CTFB-MxDD-CFAxx (standard) and
BR+ Brake .
5 U 2090-CTFB-MxDD-CFFxx (continuous-flex)
B R A (N A feedback cables do not require the
2198-K51CK-D15M feedback connector kit.
Ground Plate Notes 13
Note 11
1/0 Connector with
2198-TBIO Expansion Block 1 Csuswl’,“? Ground Technique for
9 Feedback Cable Shield || Use the 2198-K51CK-D15M
0UTPUT6- feedback connector kit when
OUTPUTE: |2 — |7 building your own cable.
| Relay |
Note 7
| Note 9 |
L]— —| 4
Clamp
Tie Wrap N
360° exposed shield that is securéd  C1amP Screws (2)
Table 146 - Motor Power and Brake Cable Pinouts under clamp.
Refer to Kinetix 5100 Feedback Connector Kit
Motor Power/Brake Cable | Hotor Power Motor Brake Installation Instructions, publication 2198-INO19,
Cat. No. Signal | Wire Color Pin Signal | Wire Color | Pin for connector kit specifications.
2090-CTPx-MADF-16 U RED 1 g
v WHITE 2 BR+ BROWN
W BLACK A BR- BLUE 5
2090-CTPx-MADF-18 PE GREEN/YELLOW |5 6
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Appendix A Interconnect Diagrams

2198-Exxxx-ERS
Kinetix 5100 Drives

In this example, the Kinetix TLP servo-motor with military-style connectors
uses a power/brake cable and the motor brake is wired to a digital output.
Flying-lead feedback connections to the 2198-K51CK-D15M feedback connector
kit are made by using bulk cable and building your own cables. See Build Your
Own Kinetix TLP Motor Cables Installation Instructions, publication
2090-IN048, for more information.

Figure 245 - Kinetix 5100 Drives with Kinetix TLP-A/B115...TLP-A/B200 Servo Motors

TLP-A/B115, TLP-A/B145-050,
TLP-A145-090, TLP-A/B145-100,
TLP-A/B145-150, TLP-B145-200,

TLP-A/B145-250,
TLP-A200-200, TLP-A/B200-300,
TLP-A200-350, TLP-A/B200-450

Servo Motors with

See table on page 457 for note information.

2198-K51CK-D16M

High-resolution Feedback
Ground Plate ©¢© ghrresolrion Teadhac Connector Kit
0 Note 1 s A T white () [s |
; GREEN/YELLOW D B T X)X WHITE/RED 10
BLACK w1 c BAT+ RED .
3 " LW = e
. Motor Power WHITE é ¥ Three-oh D Ba- XX BLACK N
Connector |V é— ree-pnase
5 RED u Motor Power s +5V0C BROWN T4
8 v S Motor LR GND BLUE 6
7 2090-CTPB-MxDF-xxAxx ee Table 147 for L SHIELD +
8 Motor Feedback (standard) or notor power and Feedback Y
g | (MFB)Connector 2090-CTPB-HxDF-xeFxe brake pinouts See connector kit ,—]7 o
10 P:Z‘:;‘:'S::Igféfa)e illustration (below)
1 Note T3 for proper ground
12 ique.
- BROWN/RED BR- technique
" ) % Motor 2090-CTFB-MXDD-CFAxx (standard) and
r BLUE/BLACK +
5 . BRe 3| Brake 2090-CTFB-MXDD-CFFxe (continuous-flex)
0T | 1 | I " feedback cables do not require the
2198-K51CK-D15M feedback connector kit.
Ground Plate Notes 13
Note Tl
1/0 Connector with
2198-TBIO Expansion Block 1 CS‘:JSt“"”;Zr Ground Technique for
" 2 06 Feedback Cable Shield || Use the 2198-KSICK-DISM
OUTPUTG- feedback connector kit when
OUTPUTE: |2 o |7 building your own cable.
Note 7 e l
| Note 9 I
L[— — 4
Tie Wrap =
. 360° exposed shield that is secured Clamp Screws (2)
Table 147 - Motor and Brake Cable Pinouts under clamp.
Motor Power/Brake Cable Motor Power Motor Brake Refer to Kinetix 5100 Feedback Connector Kit
Cat. No - - - . - - Installation Instructions, publication 2198-IN019,
e Signal | Wire Color Pin Signal | Wire Color | Pin for connector kit specifications.
2090-CTPx-MCDF-12 U RED F EE+ EERCK
) WHITE | 6
w BLACK B H
2090-CTPx-MCDF-16 PE | GREEN/YELLOW | E BRe | BROWN
BR BLUE
2090-CTPx-MDDF-08 U RED D
) WHITE E BR+ RED A
9090-CTPx-MDDF-12 w BLACK F BR- BLACK B
X PE GREEN/YELLOW | G
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Appendix A Interconnect Diagrams

In this example, the Kinetix TLP servo motors have a separate brake (military
style) connector and brake cable. The motor brake is wired to a digital output.
Flying-lead feedback connections to the 2198-K51CK-D15M feedback connector
kit are made by using bulk cable and building your own cables. See Build Your
Own Kinetix TLP Motor Cables Installation Instructions, publication
2090-IN048, for more information.

Figure 246 - Kinetix 5100 Drives with Kinetix TLP-A/B200-550, TLP-A/B200-750, and TLP-A/B235

466

360° exposed shield that is secured
under clamp.

Servo Motors
KIZ:::;E;(];)'{:;:ZS TLP-A/B200-550, TLP-A/B200-750 See table on page 457 for note information.
TLP-A/B235-11K, TLP-A235-15K,
TLP-B235-14K
Servo Motors with
High-resolution Feedback
2198-K51CK-D15M
Ground Plate ©@ Connector Kit
T | Note Tl S
0 ote _SHELD Three-phase A Te waite () 5
; GREEN/YELLOW @, | Motor Power B T XX WHITERRED 10
BLACK 1 c BAT RED +
3 Motor Power | W é—w = BND 0 - e -
4 WHITE v BAT- BLACK
Connector v é_
5 RED U Motor S +5VDC BROWN 1%
6 v < Feedback | R GND BLUE §
; Motor Feedback 2080°CTPB-NXDF-xefx L SHIELD |k
(standard) or L
9 (MFB) Connector 2090-CTPB-MxDF-xxFxx See connector kit /_]7
10 (continuous-flex) X X
1 Motor Power Cable illustration (below)
0 ___ Notels for proper ground
. M BROWN M) BR- technique.
Motor
14 BLUE BR+ % Brake
L L O 2090-CTFB-MxDD-CFAXx (standard) and
2090-CTFB-MxDD-CFFxx (continuous-flex)
Ground PI feedback cables do not require the
Nﬁz’% ate 2198-K51CK-D15M feedback connector kit
1/0 Connector with ) Notes 13
2198-TBIO Expansion Block
Note 7 L Cs”f;fﬁn"l? Ground Technique for -
40 24V DC Feedback Cable Shield (=¥ Ul Use the 2198-K51CK-D15M
QUTPUTE- 4 R ]| feedback connector kit when
0UTPUTE+ - building your own cable.
| Relay |
| Note 9 |
L]— —| 4
Tie Wrap

Refer to Kinetix 5100 Feedback Connector Kit
Installation Instructions, publication 2198-INQ19,
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Appendix A Interconnect Diagrams

2198-Exxxx-ERS

In this example, the Kinetix MP motor brake is wired to a digital output.
2090-CFBM7DD feedback cables with premolded drive-end connector are
available. Flying-lead feedback connections are made with 2090-CFBM7DF
cables to the 2198-K51CK-D15M feedback connector kit. See Cable Preparation
for Kinetix MP Servo Motors on page 97 for more information.

Figure 247 - Kinetix 5100 Drives with Kinetix MP Rotary Servo Motors

MPL-AT5xx...MPL-Abxx,

See table on page 457 for note information.

Kinetix 5100 Drives MPL-B15xx...MPL-B6xx,
MPM-A/Bxxx, MPF-A/Bxxx, and
5 MPS-A/Bxxx Servo Motors with 2198-K51CK-D15M
Ground Plate ) High-resolution Feedback Connector Kit
[]] Note T SHIELD 1 SIN+ BLACK (1]
) GREEN/YELLOW NS) ? sin- XX WHT/BLACK 2
BLUE W l 3 C0S+ RED 3
3 C/W | W = GND
w
4 MUSE;:;::E; BLACK BIV i v Three-phase 4 cos- XX WHT/RED 4
5 : BROWN WU [ Motor Power 5 DATA+ GREEN 5
6 u — 6 DATA- XX WHT/GREEN 10
7 2090-CPxM7DF-xxAAxx Motor 9 +5VDC GRAY n
8 (standard) or
g | Motor Feedback 2090-CPXITDF-xeAFrx Note 16 Feedback | 10 Ecom ) WHT/GRAY B
0 (MFB) Connector (continuous-flex) 1 +9VDC ORANGE 7
Motor Power Cable Thermostat TS WHT/ORANGE 1
n Note 13 o—-8 K
1 M N -d-lz_ L/ I /7‘7
B BLACK G/- BR- Motor B IR EY —
14 y % See connector kit
15 WHITE Fix BR+ Brake 12 illustration (lower left)
———> >+ COM
[ ~ ~ for proper ground technique.
2090-CFBM7DF-CEAAxx (standard) or
1/0 Connector with o 2090—CFB.M7DF—CEAFXX(contlnuous-ﬂex)
2198-TBIO Expansion Block = Suppled (flying I;atd) F]eseriza]ch Cable
40 24V e otes 13, 14,
= ALC1LS —— 2090-CFBM7DD-CEAAx{standard) or
OUTPUTX+ — kel B 2090-CFBM7DD-CEAFxx (continuous-flex)
Note 7 I ey I MPL-A/BI5xx...MPL-A/BA5xx (drive-end connector) feedback cables
| g Noes 7 Servo Motors with are also available.
T 3 Incremental Feedback
- - 2198-K51CK-D15M
Connector Kit
1 AM+ puack () [ 1]
D < 2 - XX WHT/BLACK ?
c <€_W " l= %ND 3 B+ o RED 3
y Three-phase 4 BM- WHT/RED 4
B <€— Motor Power
. A <é_U 5 IM+ GREEN 5
Ground Technique for 5 M- XX WHT/GREEN 10
Feedback Cable Shield Motor .
i |- e
2198-K51CK-D15M 10 ECOM XX 6
Feedback Connector Kit n - ORANGE 7
Thermostat | 13 15 XXWHT/ORANGE 1
i BR-
D 5 <K g Motor — O—f— 1> >i# WHT/BLUE n
5 F< BR+ Brake 1 S
- é 16 82 YELLOW 13
) 5N {12 Clamp 7 53 XXWHT/YELLOW 8
fie irep m_mCIam Screws (2) L2 s 51 coM
360° exposed shield that is secured peorewsia (T h
See connector kit /; T

under clamp.
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illustration (left)
for proper ground
technique.
2090-XXNFMF-Sxx (standard) or
2090-CFBM7DF-CDAFxx (continuous-flex)
(flying lead) Feedback Cable
Note 13
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Appendix A Interconnect Diagrams

2198-Exxxx-ERS

These compatible Kinetix TL and TLY rotary motors have separate connectors
and cables for power/brake and feedback connections. See Cable Preparation

for Kinetix TL and TLY Motor Power Cables on page 98 for more information.

Figure 248 - Kinetix 5100 with Kinetix TLY Rotary Motors

TLY-Axxxx-H (230V)
Servo Motors with

Kinetix 5100 Drives Refer to table on page 457 for note information. Incremental Feedback
o 2198-K5ICK-D15M
le Shiel (€] _ _
Cable a;;g Feedback Connector Kit
Note 2 L | |  &-_____ Shield ______ 9 AM+ suck [ [1]
Green/Yellow 5 @ 10 ANM- WX WHT/BLACK 9
Blue 3 W 1 1 BM+ RED 3
Motor Power w = -
Connector Black 2 GND 12 BM XX WHT/RED 4
1 v Three-phase M+
1 m Brown 1 Motor Power 13 0 e GREEN 5
- WHT/GREEN
2 2090-CPBMBDF-16AAX L 1
3 Motor Power and Brake Cable 2 +5VDC GRAY 14
4 or Yotor |23 ECOM ) wHioRaY 6
5 | Motor Feedback 2090-CPWMBDF-16AAXK Feedback | 1 St WHT/BLUE 12
6 (MFB) Connector (cable for non-brake 17 S2 YELLOW 18
; applications) 19 S3 XX WHT/YELLOW 8
24 SHIELD
I N e D R -lrh
10 M Black 9 BR- judy (2R
1 Mt[J:tOoI:nIZrcatﬁ b4 White 7 BRe % Refer to connector kit
12 illustration (lower left)
13 oo s -~ Motor Brake for proper grounding technique.
]4 N e e e e e e e e, _ - - —/
15 2090-CFBMBDF-CBAAXX
1T 1/0 Connector with Customer (flying-lead) Feedback Cable
2198-TBIO Expansion Block L Supplied Note 13
24V 0C
OUTPUTX- 40 (d ) 20§U'CFBM?D|)];CCdA€XXk "
UTPUTee LB r— —|nA TLY-Axxe-B (230V) rive-end connector) feedback cable
— | | Relay | Servo Motors with is also available.
ote
| §hoes High-resolution Feedback
L — —| 4
2198-K51CK-D15M
Feedback Connector Kit
5
3 Eiﬂ L oo AT
. V' Three-oh 13 DATA+ GREEN 5
Ground Technique for 7 o 2 <€—U " rtee;’ ase m DATA- XX whm/GReeN 10
i otor Power
Feedback Cable Shield 1< é— ” 5VDC . W
B =] 2198-K5ICK-D16M 23 ECOM XX WHT/GRAY [
5 § Feedback Connector Kit Motor 6 BAT+ ORANGE BAT+
- R Feedback BAT- WHT/URANGE BAT-
o ; SHIELD
: N 24 sy oMY L /% R
s BR- 2090-CFBMBDF-CBAAxx (flying-lead) or
o 9 & 2090-CFBM6DD-CCAAXXK
Tie Wrap Clamp . <é BR+ § (with drive-end connector)
Clamp Screws (2) Motor Brake Feedback Cable

360° exposed shield that is secured
under clamp.
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CDOO\]O‘)U‘l.L\bJM—Il

2198-Exxxx-ERS
Kinetix 5100 Drives

The 2090-DANFCT-Sxx feedback cable is equipped with a drive-end connector
that is not compatible with the 15-pin (MFB) feedback connector. To provide
battery backup to the encoder, you can remove the drive-end connector and
prepare the cable shield and conductors for wiring to the 2198-K51CK-D15sM
feedback connector kit. See Cable Preparation for Kinetix TL and TLY Motor
Power Cables on page 98 for more information.

Figure 249 - Kinetix 5100 with Kinetix TL Rotary Motors

TL-Axxxx-B (230V)
Servo Motors with
High-resolution Feedback

Refer to table on page 457 for
note information.

Cable Shield @@
Clamp o
Note 11 Shield
—————————————— e
Green/Yellow 5D 2198-K5ICK-DI5M
Blue 3 W jf— Feedback Connector Kit
Motor Power | W GND --
C tor Black 2 v S ' ]
onnec v : ] Three-phase | ™
rown U
U Motor Power 0 SD+ BROWN 5
2090-DANPT-18Sxx 13 sD- XX wHrBRowN 10
Motor Power Cable 7 +5VDC GRAY 1
Motor Feedback Note 13 Motor g ECOM XX wHT/GRAY 8
(MFB) Connector Feedback 1=, BAT+ ORANGE BAT+
BAT- XX WHT/ORANGE BAT-
SHIELD
S . . BE L R g Lo
Black 2 BR-
Refer to connector kit
1 A
><>< Vihite ] BR+ % ‘ illustration (lower left)
N o Motor Brake
D e ~ 2090-DANFCT-Sxx (standard)
2030-DANBT-188xx Flying-lead Feedback Cable
Motor Brake Cable (with drive-end connector removed)
Note 13
1/0 Connector with b Customer
2198-TBIO Expansion Block = Supplied
40 24V DC
OUTPUTx-
TP |0 o |
| Relay |
Note 7 | Note 8 |
L — — 4

Ground Technique for
Feedback Cable Shield

Tie Wrap

360° exposed shield that is secured

2198-K51CK-D15M
Feedback Connector Kit

Clamp Screws (2)

under clamp.
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Appendix A

Interconnect Diagrams

Kinetix 5100 Servo Drive
and Linear Actuator Wiring

Examples

2198-Exxx -ERSx

These compatible linear actuators have separate connectors and cables for

power/brake and feedback connections.

Figure 250 - Kinetix 5100 Drives with Kinetix LDAT Linear Thrusters

Kinetix 5100 Drives Refer to table on page 457 for note
LDAT-Sxxxxxx-xBx
Linear Thrusters with
2198-K51CK-D15M Feedback
i I tal Feedback
Cable Shield : '— nerementalreechac Connector Kit
Clamp .
Note 11 Shield S
i 4 1 AM+ BLACK f\ 1
1 T Brown A U 2 aM- XX whienstack [ | [ 2
3 -
§ Motor Power v Black B él Three-phase 3 BN+ RED \ 3
4 (MP) Connector W 2 Blue C él Motor Power 4 BM- XX whiteReD | | [ 4
: —11 Green/Yellow 1D % 5 M+ GREEN 5
= | M- X)X WHITE/GREEN 1
6 = GND b
7 ~~ 2090-CPWM7DF-xxAAxx ~ B 9 +5VDC oRAY "
g | Universal Feedback (standard) or Motor m ECoM XX whe/gRaY 5
g | (UFB) Connector 2090-CPWMTDF-XxAFxx Feedback . B e
10 (continuous-flex) )CF_WH'TE ORANGE
1 1 Motor Power Cable O- 13 IS ! l
Notes 13, 17
12 | Motor Feedback D+ 2—( Thermostat I-I Z i sl
13 | (MF)Connector D- < 15 S WHITE/BLUE 12
14 16 $2 YELLOW 13
15 7 S3 XY whimerverow | | [ g
T L2 51 com l S
Refer to feedback kit
illustrations (lower left)
for proper grounding
technique.
2090-CFBM7DF-CEAAxx (standard) or
Feedback Connector Power Connector  2090-CFBM7DF-CEAFxx (continuous-flex)
(flying-lead) Feedback Cable
Ground Technique for SpeedTec DIN Note 13
Feedback Cable Shield Motor Connectors

Tie Wrap

360° exposed shield that is secured

under clamp.

2198-K51CK-D15M
Feedback Connector Kit

Clamp
Clamp Screws (2)

See the Kinetix 5100 Feedback Connector Kit Installation Instructions,
publication 2198-IN019, for connector kit specifications.
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Figure 251 - Kinetix 5700 Drives with Kinetix MPAS Linear Stages

2198-Exxx -ERSx Refer to table on page 457 for note MPAS-Bxxoox-VxxSxA
Kinetix 5100 Drives Ballscrew Linear Stages with
High Resolution Feedback

Cable Shield 2198-K51CK-D15M Feedback
Clamp IE’—— Connector Kit
toret! Shield o 1 SIN+ sk (1 [1]
1 m 4 Brown A U 2 SIN- XX wHr/BLACK 9
; Motor Power " 3 Black B y Three-phase 3 C0S+ RED 3
3 | (P Connector 2 Blue C y MotorPower 008 XX wHTRED 4
W
4 1! Green/Yellow D 5 DATA+ GREEN 5
5 | Universal Feedback = 2090-CPXM7DF-xxAAxx J__ aiD 6 DATA- X)(WHT/GREEN 10
6 | (UFB)Connector (standard) or Motor- 9 - GRAY
7 2090-CPXM7DF-XxAFxx onthack 10 ECOM XX wHu/GRaY 8
8 (continuous-flex) il +9VDC ORANGE 7
]% Motor Power Cable Thermdstat o 13 TS XX WHT/ORANGE 1
Note 13
1 . —
1 M) White M F MBRK+ S 14 s
12 Motor Brake MBRK + é rt Refer to feedback kit
113' (BC) Connector MBRK - 2 Black G MBRK- 2 S con iIIustrations(Iower.Ieft)
U o U Motor Brake > for proper grounding
L3 technique.
Motor Feedback D+ ]_< 2090-CFBM7DF-CEAAxx (standard) or
(MF) Connector D- 2 2090-CFBM7DF-CEAFxx (continuous-flex)
i (flying-lead) Feedback Cable
Notes 13, 18
SpeedTec DIN
Motor Connectors
Feedback Connector Power Connector
_ MPAS-Booour-ALMx2C 2198-K51CK-DI5M
Direct Drive Linear Stages with Feedback
Incremental Feedback Connector Kit
1 AM+ BLACK /\ 1]
Three-phase
A ] - WHITE/BLACK
B é U Motor Power L[\;: X>( ’I \ §
Ground Technique for = (4= 3 + RED
Feedback Cable Shield c <€l Motor 4 BM- XX wHmere | | [ 4
_ _ @él Feedback 5 M+ GREEN 5
(= == g IM- X)X WHITE/GREEN 1
2198-K51CK-D15M 9 +5VDC GRAY 14
Feedback Connector Kit 10 ECOM XX WHITE/GRAY 6
1 - ORANGE
Thermostat o113 TS XX WHITE/0RANGE 1
14
O >
- 15 1 S WHITE/BLUE 12
E 16 $2 YELLOW \ ’ 13
) ol Clamp 17 S3 X)X wnrervetow | | | g
Tie Wrap < Clamp Screws (2) L}-— com —
360° exposed shield that is secured REfeLFO.LQEdbaFk ct:nfnector
under clamp. it illustration ( e't)
for proper grounding

See the Kinetix 5100 Feedback Connector Kit Installation Instructions, technique.

publication 2198-IN019, for connector kit specifications. 2090-XXNFMF-Sxx (standard) or
2090-CFBM7DF-CDAFxx (continuous-flex)
(flying-lead) Feedback Cable
Notes 13,18
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Interconnect Diagrams

2198-Exxx -ERSx
Kinetix 5100 Servo Drives

Figure 252 - Kinetix 5700 Drives with Kinetix MPAR and MPAI Electric Cylinders

MPAR-Bxxxxx and MPAI-Bxxxxx
Electric Cylinders with
High Resolution Feedback

Refer to table on page 457 for note

2198-K57CK-D15M Feedback

Cable Shield : Connector Kit
Clamp ) Shield —
Note 11 o 1 SIN+ BLACK 1
1 M 4 Brown A U 2 SIN-_ XX w/BLACK )
1 3 Black B Vv Three-phase 3 C0S+ RED 3
9 Motor Power Vv
2 Bl Motor Power 4 oS- XX WHT/ReD 4
3 | (MP)Connector " ue C W
4 1! Green/ Yellow b) 5 DATA+ GREEN 5
5 = Y Motor 8 DATA- XX WHT/GREEN 10
Universal Feedback Refer to Table 148 for = GND 9 B -
6 motor power cable. Feedback 6
7 | (UFB) Connector Notes 13 10 ECOM XX WHT/GRAY 6
8 ) 1 +9vDC ORANGE 7
N\ N\
9 Motor Brake MBRK + White F MBRK+ % ThermostaCEr 3 TS XXWANGE T
11? (BC) Connector | mpR - 2 Black 6 MBRK- ‘ ‘ " /_7; —
0 O U o U Motor Brake o———>>r8
3 | 1 Refer to feedback kit
1 | Motor Feedback 0+ < b SH con illustrations (lower left)
5 (MF) Connector D- L< for proper grounding
technique.
L I
Refer to Table 148 for
Grounding Techniques for Feedback Cable Shield (flying-lead) motor feedback
cable.
© 2 2198-K51CK-D15M
Feedback Connector Kit
SpeedTec DIN

=

o

oo

Feedback Connector

Motor Connectors

N Power Connector

See the Kinetix 5100 Feedback Connector Kit

. Sl o lamp Installation Instructions,
Tie Wrap T="XClamp Screws () publication 218-INQ1S, for connector kit
360° exposed shield that is secured specifications.
under clamp.
Table 148 - Kinetix MPAR and MPAI Electric Cylinders Power and Feedback Cables
Kinetix MPAR and MPAI Electric Cylinders Frame Power Cable Feedback Cable
Cat. No. Cat. No. Cat. No.
MPAR-Blxxx (series A and B) 32 |2090-XXNPMF-16Sxx (standard) or 2090-XXNFMF-Sxx (standard) or
MPAR-B2xxx (series A and B) 40 2090-CPxM4DF-16AFxx (continuous-flex) 2090-CFBM4DF-CDAFxx (continuous-flex)
MPAR-B1xxx (series B and C) 32
MPAR-B2xxx (series B and C) 40
MPAR-B3xxx 63
MPA-B 200 m 2090-CPxM7DF-16AAxx (standard) or 2090-CFBM7DF-CEAAxx (standard) or
2090-CPxM7DF-16AFxx (continuous-flex) 2090-CFBM7DF-CEAFxx (continuous-flex)
MPAI-B3xxxx 83
MPAI-Blxxxx 10
MPAI-B5xxxx 144
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Figure 253 - Kinetix 5100 Drives with Kinetix LDC Linear Motors (cable connectors)

2198-Exxx -ERSx Kinetix LDC
Kinetix 5100 Servo Drives LDC-Cxooooo-xHTx] Refer to table on page 457 for note
Linear Motor Coil with
Sin/Cos or TTL External Encoder
Cable Shield and Cable Connectors
Clamp N j Shield 2198-K51CK-D15M Feedback
ote 11 ® 75 Connector Kit
4 Brown A < U Thermostat L N o
] U
; Motor Power v 3 Black B < ) '-l 3 13 18 WHT/ORANGE [\ n
3 (MP) Connector " 2 Blue C < W Three-phase O_,_% >0 AL / \ 0
4 1 Green/Yellow D Motor Power : S
L < . 16 $2 YELLOW 13
° byt ~ = gNp  Motor 17 S3 XX W/ vELLow 8
6 | universal Feedback 2090-CPWM7DF-xxhAxx Feedback
7 | (uFB)C (standard) 10 ECOM WHT/GRAY 6
8 onnector o 2090-CPWM7DF-seAPox 8 +5VDC XX__erar L
(continuous-flex) _
9 Motor Power Cable 6 I VHT/GREEN 10
10 1 Notes 13 5 IM+ GREEN 5
1 Motor Feedback D+ —< A C0S- (BM-) WHT/RED 4
}g (MF) Connector D- 2 ( 3 cos+ (BM+) XX ro [ | |3
" 2 SIN- (AM-) WHI/BLACK \ ] 2
5 1 SIN+ (AM+) XX muck | [
T 2090-XXNFMF-Sxx (standard) or /)/7 L]

2090-CFBM7DF-CDAFxx
(continuous-flex) (flying-le
Feedback Cable

ad)

Refer to feedback connector kit
illustrations for proper grounding

technique. —
1 SIN+  (AM+)
4 SIN- (AM—))OCE P
C0S+ (BM
g C[]Sjr :BMT)) ><><:'< Samn External
; e < &1 Sin/Cos or (TTL)
H E— Encoder
6 IM- ><><:< pa—
8 POWER
1 COM
I
SpeedTec DIN
Motor Connectors
Grounding Techniques for Feedback Cable Shield
Feedback Connector Power Connector

2198-K51CK-D15M
Feedback Connector Kit

Tie Wra|
P Clamp Screws (2)

360° exposed shield that is secured

under clamp. specifications.
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2198-Exxx -ERSx
Kinetix 5100 Servo Drives

Figure 254 - Kinetix 5700 Drives with Kinetix LDC Linear Motors (flying-lead cables)

Refer to table on page 457 for note

LDC-Cxxxxxx-xHTx0
Linear Motor Coil with
Sin/Cos or TTL External Encoder
and Flying-lead Cables

Cable Shield IEI
Clamp )
Note 11
U 4
Motor Power ) s
(MP) Connector W 2
T |
Motor Feedback D+ ]—<
(MF) Connector D- L<
1 M) TS+
12 S
13 S2
8 S3
Feedback ! SN+ (Ar)
Connector Z S (A1)
3 COS+  (BM+)
4 cos-  (BM-)
5 M+
10 M-
14 POWER
6 COM

474

Wire as shown using
able type appropriate for
our application.

RED
U — U
v WHITE 4 Three-phase
W BLACK é— Motor Power
GREEN/YELLOW
) GND
TS+ BLACK _O " "
TS- BLACK ermosta
g~ YPlr

L
POWER RED 2
N WHITE E
S2 BLUE E Hall Effect

Modul

S3 ORANGE odule
CoM BLACK ;
SIN+  (AM+)

e
siN- (AM) XX |
COS+ (BM
oS- ((BMT)) ><>< < < External
e < & Sin/Cos or (TTL)
" < < Encoder
POWER <<
coM :

Grounding Techniques for Feedback Cable Shield

Tie Wrap

360° exposed shield that is secured

under clamp.

2198-K51CK-D15M
Feedback Connector Kit

See the Kinetix 5100 Feedback Connector Kit
Installation Instructions,

publication 2198-IN019, for connector kit

specifications.
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System Block Diagram

This power block diagram applies to all 2198-Exxxx-ERS servo drives.

Figure 255 - Power Block Diagram

i

Three-phase Motor Output

e
| i] i]
I
|
roT
|
I@ @
I
|
= T T
1
|
T
— o~
|
5 2
3
5
s [z
E
%5 S
=
=
&
(=)

Inverter Section

Chassis

IMPORTANT  Only 2198-E1004-ERS, 2198-E1007-ERS, 2198-E1015-ERS, 2198-E1020-ERS,
2198-E2030-ERS, 2198-E4004-ERS, 2198-E4007-ERS, and 2198-E4015-

ERS drives have an internal shunt and ISH terminal.

IMPORTANT

Only 2198-E1004-ERS, 2198-E1007-ERS, 2198-E1015-ERS, and
2198-E1020-ERS drives support both single-phase and three-phase
operation.
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Appendix B

Before You Begin

Upgrade Kinetix 5100 Drive Firmware

This appendix provides procedures for upgrading your Kinetix® 5100
firmware.

Topic Page
Before You Begin 477
Upgrade the Firmware 479
Verify the Firmware Upgrade 487

The firmware update procedure uses the Ethernet/IP port of the drive. You
must have an Ethernet/IP cable connected to the drive and any active Class 1
connection must be inhibited.

You can upgrade your Kinetix 5100 drive firmware by using either of these two
methods:

« ControlFLASH Plus™ software
« ControlFLASH™ software

To upgrade drive firmware, you must configure a path to your drive, select the
drive module to upgrade, and complete the firmware upgrade procedure.

We recommend that you use ControlFLASH Plus software for firmware upgrades.
Q See the ControlFLASH Plus Quick Start Guide, publication CFP-0S001, for more
information.

The firmware revision for software must be as shown for EtherNet/IP™
networks.

Table 149 - Kinetix 5100 System Requirements

Description Firmware Revision
Logix Designer application 30.00.00 or later
RSLinx® software 3.80.00 or later
FactoryTalk® Linx software @ 6.20.00 or later
ControlFLASH software kit'® 14.01.00 or later
ControlFLASH Plus software kit ) 3.01or later

(1) Only required when using ControlFLASH software.

(2) Only required when using ControlFLASH Plus software.

(3) Download the ControlFLASH software kit from the Product Compatibility and Download Center at: rok.auto/pedc. For
more ControlFLASH software information (not Kinetix 5100 specific), refer to the ControlFLASH Firmware Upgrade Kit
User Manual, publication 1756-UM105.
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Gather this information before you begin your firmware upgrade.

« Network path to the targeted Kinetix 5100 drives you want to upgrade.

+ Catalog numbers of the targeted Kinetix 5100 drives you want to
upgrade.

IMPORTANT  Control power at L1C and L2C (200V drives) and 24V+ and 24V- (400V
drives) must be present prior to upgrading your target module.

IMPORTANT  The state on the display must be STDBY (STANDBY) in 10 Mode before
upgrading your target module.

The state on the display must be STOP (STOPPED) in other modes
before upgrading your target module.

firmware upgrade due to unpredictable motor activity, do not apply the main

ATTENTION: To avoid personal injury or damage to equipment during the
A power to the drive. Do apply the control power to the drive.

Inhibit the Module

If the drive is configured as IO Mode, you must inhibit the connection before
performing the firmware upgrade.

Follow these steps to inhibit the connection.

1. Open your Logix Designer application.

2. Right-click the 2198-Exxxx-ERS drive 4 = vo configuration

. 4 B9 1756 Backplane, 1756-410
and choose Properties. [ 1011756 L59E UMLLB5E

4 f] [4]1756-EN2T EN2T

. . = Ethernet
The Module Properties dialog box . T R
f 1756-EM2T EN2T
appears' 4 £5 Ethernet

3. Select the Connection category. IS

Tt g s s [
General Connection
Connection
- Madule Info
Intemzt Protocol
Port Configuration | connection
e o Requested Packet Interval (RPI} var
=] Etherliet/P
Data 20 z]20-32000 Unicast v
[¥] 1nhibit Module
[ Major Fault On Controller If Connection Fails While in Run Mods
Module Fault
Status: Offine oK | [ Cancel Appl Help

4. Check Inhibit Module.
5. Click OK.
6. Save your file and download the program to the controller.
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Upgrade Your Firmware Use either ControlFLASH Plus software or ControlFLASH software to upgrade
your firmware.

« Touse ControlFLASH Plus software, see Use ControlFLASH Plus

Software to Upgrade Your Drive Firmware on page 479.
« Touse ControlFLASH software, see Use ControlFLASH Software to
Upgrade Your Drive Firmware on page 482.

Use ControlFLASH Plus Software to Upgrade Your Drive Firmware

Follow these steps to select the Kinetix 5100 drive to upgrade.

1. Start ControlFLASH Plus software.

You can choose to select and upgrade the firmware for all drive modules
O in your system. However, in this procedure only one drive is selected for a
firmware upgrade.

2. Click the Flash Devices tab. If the device is not already present in
Browsing from path:, complete these steps:

a. Click & .

& ControlFLASH Plus™ - o X

Flash Devices = Manage Firmware ~ Manage Favorites () Refresh Firmware £} Settings 7 Help

from path: L33B61ENH6BDLMRIAB_ETH-11192.168.14 (Levels: 1 device

Address In Device Flash To | Latest on Computer -

1| ) 2198-E1007-ERS, 2198-EL007-ERS 192.168.1.4 1.002 2,002 -

b. In the Network Browser dialog box, locate and select the device to
upgrade.

#¥ ControlFLASH Plus™ O

() Refresh Firmware €F Settings 7 Help

Metwork Browser
Browsing from path: L33B61ENHEEDL . —
] pevice O|fF #|laq|? v Q Filter % =
|
9 2198-£1007.2R5, 21085 | L33BGTENHEEDLMR
4 BmEactoryTalk Lin - Desktop, L33B61ENHEBDLMR

P B3 Backplane
4 £5 Ethemet, AB_ETH-1

2188-E1007-ERS, 2198-E1007-ERS
i 192.168.1.100, 1756-EN2T, 1756-EN2T/C

Fizsh Devices | Manage Firmware ﬂ

B
P &5 Ethernet, Ethemnet
b s USE

Browsing network Zoom: 100%

Populate the device list by selecting a single device, a chassis, or a network.

Choose number of levels to browse |3+

c. Click OK.

The Status field displays Non-DMK Firmware must be installed
manually. This is accomplished with the ControlFLASH MSI file.

® ControlFLASH Plus™ —
(D Refresh Firmware € Settings

Flash Devices Manage Firmware Manage Favorites

Device Address In Device Flash To Status

‘I 2198-E1007-ERS, 2198-E1007-ERS 192.168.11 1002 2,002 ¥ @K firmware must be installe
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3. Todownload the ControlFLASH MSI file, go to the Product Compatibility
and Download Center (PCDC).

Seneitt INETIX 5100 POSITION SERVO DRIVE
(2198- 2.002
FIND DOWNLOADS

AOP - Add On Profiles

Wity AOP for Kinetix 5100 Position Servo Drive (2198-Exxx-ERS) v2.01.17 COHCARE ] NDCURIOADS)

Kinetix6100 Positionser  DOCUMentation onServo Drive(2198- 2.002 &

ReleaseNote for Kinetix 5100 Position Servo Drive (2198-Exxx-ERS) v2.002
Firmware
 Firmware for Kinetix 5100 Position Servo Drive (2198-Exxxx-ERS)v2.002
Product Add-Ons
AOIs for Kinetix 5100 Position Servo Drive (2198-Exxox-ERS) v2.01.01
Tools

Software for Kinetix 5100 Position Servo Drive (2198-Exo-ERS) v2.01.00

a. Check Firmware, click Downloads, and follow the prompts to
download the ControlFLASH MSI file.

b. Install the Kinetix 5100 ControlFLASH MSI file.

» ThisPC » Downloads » RA

F

MName Date modified Type Size

ﬁl 2198-Kinetix-5100-Booo-ERS_2.002_ControlFLASH. msi 8/23/2020 11:03 AM Windows Installer ... 30,798 KB

c. Click Refresh Firmware.

The Building firmware inventory dialog box opens and the firmware
inventory installs.

# ControlFLASH Plus™

o =T
Flash Devices = Manage Firmware ~ Manage Favorites. Settings

Building firmware inventory...

When the refresh is complete, the Status field is empty.

4. If awarning dialog box appears, read the warning, complete any
recommendations, and click Close.

¥ ControlFLASH Plus™ leali=]
Flash Devices | Manage Firmware = Manage Favorites () Refresh Firmware € Settings
( i Danger: The selected modules are about to be updated with new firmware, During the update, the modules will be unable to perform their normal control functions. Make sure that all equipment cant'al\ada
these modules is in a stopped state and that all safety critical functions are not affected. Also, please make sure that communications bandwidth is available.
Device Address In Device Flash To Status
B | ) 2198-E1007-ERS, 2198-E1007-ERS 192.168.1.1 1.002 2,002

ControlFLASH Plus™

1 Warning for 1 device

*" Read and understand all warnings in the status

column before beginning the flash operation.

: wm-
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5. After acknowledging all warnings and confirming the desired revisions,
click Flash to begin the firmware upgrade.
The Status bar appears to show the progress of the firmware update.
Also, the status display scrolls ‘Updating. Do Not Turn Off’, which
indicates that the upgrade is in progress.

¥ ControlFLASH Plus™
Flash Devices | Manage Firmware | Manage Favorites ? Help

.+ Flashing 1 device..

Device Address In Device Flash To Status
—
ﬂ 2198-E1007-ERS, 2198-E1007-ERS 192.168.1.1 1.002 2.002 Transmitting update 2 of 2, block 599 of 9441

After the upgrade information is sent to the drive, the drive resets and
performs diagnostic checking.

After the download, the drive applies the new firmware and reboots. This
can take several minutes.

IMPORTANT Do not cycle power to the drive during this process. A power cycle
results in an unsuccessful firmware upgrade and an inoperable
module.

After the drive reboots, ControlFlash Plus software indicates success or
failure of the update.
r_conrorLask s~ R — e
Flash Devices | Manage Firmware = Manage Favorites
® Flashing complete: 1 succeeded
Device Address In Device Flash To Status

9 2198-E1007-ERS, 2198-E1007-ERS 192168.1.1 2,002 2002 o Flash finished

Flash Results

1 flash attempted
o 1 Succeeded

Close

s— m

6. When the upgrade has completed, click Close.
7. To complete the process and close the application, click Done.

IMPORTANT  You must return to the drive Module Properties>Connection category
to clear the Inhibit Module checkbox before resuming normal
operation.
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Use ControlFLASH Software to Upgrade Your Drive Firmware

Before using ControlFLASH software you need to configure the
communication path by using RSLinx software.

Configure Your Communication Path with RSLinx Software

This procedure assumes that your communication method to the target device
is the Ethernet network. It also assumes that any Ethernet communication
module or Logix 5000™ controller in the communication path has already been
configured.

For more controller information, see Additional Resources on page 14.

Follow these steps to configure the communication path to the target device.
1. Open your RSLinx Classic software.
2. From the Communications menu, choose Configure Drivers.
The Configure Drivers dialog box appears.

Configure Drivers

[~ &vailable Driver Types:

Cloze
Add New...

Help

— Configured Drivers: —

Name and Description | Status
Configure. ..

Startup...
Start
Stop

Delete

Eele Pl

3. From the Available Driver Types pull-down menu, choose Ethernet
devices.

4. Click Add New.
The Add New RSLinx Classic Driver dialog box appears.

5. Type the new driver name.

Add New RSLinx Classic Driver

Choose a name for the new driver. oK

[15 characters maximum] -
Cancel

|8B_ETHA|

6. Click OK.
The Configure driver dialog box appears.

Configure driver: AB_ETH-1

Station Mapping ]

Station Host Name Add New J
0 10.91.36.82] |
1 Delete
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7. Type the IP address of your Ethernet Module or Controller that bridges
between the Ethernet network and the EtherNet/IP network.

8. Click OK.
The new Ethernet driver appears under Configured Drivers.

Configure Drivers

 Available Driver Types: | -
-Elose
Ethernet devices Add New...
| Help
~ Configured Drivers: —
Name and Description | Status
AB_ETH-1 A-E Ethemet RUNMING Fiunning Configure...
Startup...
Start
Stop
Delete

9. Click Close.
10. Minimize the RSLinx application dialog box.

Start the ControlFLASH Software

Follow these steps to start ControlFLASH software and begin your firmware
upgrade.

1. Inthe Logix Designer application, from the Tools menu, choose
ControlFLASH.

You can also open ControlFLASH software by choosing
O Start>Programs>FLASH Programming Tools>ControlFLASH.

2. In the Logix Designer application, from the Tools menu, choose
ControlFLASH.

The Welcome to ControlFLASH dialog box appears.

Welcome to ControlFLASI

Welcome to CortrolFLASH, the fimware
update tool. Cortrol FLASH needs the
following information from you before it can
1 begin updating a device.
Lﬂnﬂ'ﬂf M 1 The Catalog Number of the target device.
(W A 2 The Network Configuration parameters
e {optional).
3.The Network Path to the tanget device.
4 The Fimware Revision for this update

Change RS5Linx Edition In use: RSLir Classic

3. Click Next.
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The Catalog Number dialog box appears.

Enterthe catalog number of the target device:
2198-E1004-ERS

.
Control e TN B
FLASH Ertrestamtys

2080-LC70-24GBB/A

2080-LC70-24QWB/A

2138-E1007-ERS

2188 E1015-ERS -
2133-E1020-ERS L
2138 E2030-ERS

2198-E2055-ER5 o
2198-E2075-ERS £

Browse..

[ <Back || Nea> | [ Cancel | [ Heb |

If your catalog number does not appear, click Browse, select the
monitored folder where the firmware kit (DMK files) is located. Click Add
and OK.

Select your drive module.

In this example, the 2198-E1004-ERS drive is selected.
Click Next.

The Select Device to Update dialog box appears.

[] Autobrowse Refresh @ S Browsing - rode 192.168.1.1 found
ation, APCNSHAH3LDZF2
x Gateways, Ethernet

ETHIP-1, Ethernet 192.168.1.1
192.168.1.1, 2198-E1004-ERS, 2198-F1004 |PAR:S300ESS
RS

Expand your Ethernet node, Logix backplane, and EtherNet/IP network
module.

Select the servo drive to upgrade.
Click OK.
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The Firmware Revision dialog box appears.

Catalog Number: 2158-E1004-ERS
Serial Number:  D001E240
Cument Revision: 1.001

Cﬂntf'ﬂl Select the new revision for this update

Revision Release Notes AL
1.001

9. Select the firmware revision to upgrade.
10. Click Next.

The Summary dialog box appears.

DANGER: The tanget module is about to be updated
with new fimmware. During the update the module will
be unable to perform its normal control function
1 Please make sure that &ll processes affected by this

LUH!I‘O] equipment have been suspended and that all safety
critical functions are not affected
To abort this fimware update, press Cancel now
To begin the update now, press Finish

Catalog Number: 2158-E1004-ERS

Serial Number: 0001E240
Cument Revision: 1.001
New Revision:  1.001

More Info

[ <Back || Fnsh | [ Cancel | [ hHep |

11. Confirm the drive catalog number and firmware revision.
12. Click Finish.

This ControlFLASH warning dialog box appears.

DANGER: The tanget module is about to be updated
with new fimware. During the update the module wil
be unable to perform its nomal control function.

P Covoro

y 1 Are you sure you want to begin
" updating the target device?

Finish

13. To complete the update now, click Yes.
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This ControlFLASH warning dialog box appears.

ControlFLASH =

. Before flashing drive ensure all motion is stopped, and set drive(s) to a
& I; safe state!

oK | Cancel

14. Acknowledge the warning and click OK.

The Progress dialog box appears and the update begins.

Catalog Mumber.  2198-E1004-ERS
Serial Mumber: 0001E 240
Current Revision:  1.001

Mew Revision:  1.001

Transmitting update 2 of 2, block 2797 of 7674

The state on the display changes from

STDBY (STANDBY)’ or STOP Catalog Mumber:  2198-E1004-ERS
(STOPPED) to F_UPD (FIRMWARE Serial Humbsr.  000TE240

UPDATE), which indicates that the S R

upgrade IS ln prOgI‘CSS. Paolling for power-up... Time left until abort: 40 seconds.

After the upgrade information is sent
to the drive, the drive resets and
performs diagnostic checking.

15. Wait for the Progress dialog box to time out.

It is normal for this process to take several minutes.

IMPORTANT Do not cycle power to the drive during this process. A power
cycle results in an unsuccessful firmware upgrade and an
inoperable module.

16. Verify that the Update Status dialog box appears and indicates success or
failure as described below.

Update Status ==

Catalog Mumber: 2198-E1004-ERS
Serial Mumber:  0001E 240

Current Revision: 1.001

Mew Revision:  1.001

Status:
_ Vlew LD
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Upgrade Status | If
Success Update complete appears in a GREEN Status dialog box, then go to step 17.

Update failure appears in a RED Status dialog box, then see the ControlFLASH Firmware

Upgrade Software User Manual, publication 1756-UM105 for troubleshooting information.

IMPORTANT: If the power is lost during the firmware upgrade, the update fails. When the

power is restored, three different situations happen depending on when the power went off.

« Panel display shows UPt 1: Update the firmware again.

« Panel display is blank:, The drive automatically finishes the last firmware update in 20
seconds, then it resets to complete the update.

« Panel display shows UPt 3: Update the firmware again.

Failure

17. Click OK.

IMPORTANT  If you checked Inhibit Module on the Connection tab in Module
Properties, you must clear the Inhibit Module check box before
resuming normal operation.

Verify the Firmware Follow these steps to verify that your firmware upgrade was successful.

Upgrade
@ Verifying the firmware upgrade is optional.

1. Open your RSLinx software.
2. From the Communications menu, choose RSWho.

,

=% File Edit View Communications Station DDE/OPC Security Window Help

=] & S|® x|
W Autobrovese {3 |E—_ ==| Browsing - node 192.168.1.1 found
= Workstation, APCNSHAH3LDZF2

== Linx Gateways, Ethernet

El-%% AB_ETHIP-1, Ethernet 19216811

9 19216811, 2198-E1004-ERS, 2198-E1004-ERS 2198-E1004...

3. Expand your Ethernet node, Logix backplane, and EtherNet/IP network
module.

4. Right-click the drive module and choose Device Properties.

The Device Properties dialog box appears.

AB_E‘HIP-l\lgz.lﬁs._lA [ jowom]

Device Name: [2138-E1004-ERS

WYendor: |F|ockwell Automation - Allen-Bradley
Product Type: |183

Product Code: [1

Revision:  [1.001

Serial Mumnber: |DDD‘I E240

EDS File Name: |DDD1 0043000701 EDS

Faults:

5. Verify the new firmware revision level.
6. Click Close.
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Notes:

488 Rockwell Automation Publication 2198-UM004D-EN-P - December 2022



Appendix c

Use of the Add-On
Instruction Library

Use Add-On Instructions

Topic Page
Use of the Add-On Instruction Library 489
Download the Add-On Instruction Files and Data Types 492
Import the Add-On Instruction Files and Data Types (version 1.xxx) 492
Dvc Add-On Instruction Configuration (version 1.xxx) 494
Opr Add-On Instruction Configuration 497
Add-0On Instruction Details 504
Error Codes 524

When the Kinetix® 5100 drive is configured for IO Mode operation and is used
with Studio 5000 Logix Designer®, the use of the pre-defined Add-On Profile
(AOP) and Add-On Instruction library provide an easy way to program your
simple motion control application.

IMPORTANT Induction and linear motors are not supported with the Add-On
Instruction library.

The Kinetix 5100 drive was designed to use the Add-On Instruction library
since its launch with major revision 1.xx. This library has evolved to include a
Device Object handler (Figure 256) designed to provide a robust method to
control the read/write functions of the drive assemblies. This Device Object
handler has many advantages including:

« Integration with the Power Device Library and its framework for
programming

« Optional HMI faceplate
« Creation of Position Units

« Removal of user created logic (CPS) and interlocks that allow the Motion
Add-On Instructions to operate effectively

Table 150 shows the differences between the Add-On Instruction libraries and
the use of the device object handler.

Table 150 - Device Object Handler Availability

Kinetix Firmware Major Rev Device Handler Add-On Instruction | Add-On Instruction Library
1.xx NO raC_Dvc_K5100_xxx
2.xx YES raC_Opr_K5100_xxx
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IMPORTANT  If you are using the Kinetix 5100 drive with major revision 2.xx, you must
use the Device Handler Add-On Instruction with the Opr Add-On
Instruction Library. Motion Add-0n Instruction versions 1.xx and 2.xx are
not interchangeable and cannot be combined to perform motion
contral.

The Add-On Instruction library containing raC_Dvc instructions is
available for legacy applications. They can be downloaded from the

Rockwell Automation Product Compatibility Download Center (PCDC)

website; use keyword Kinetix 5100.

For new applications that are using the Kinetix 5100 drive with major
revision 2.xx, use the Device Object handler Add-On Instruction.

These Add-On Instructions can be downloaded from the PCDC website;
use keyword Power Device Library.

Kinetix 5100 Drive Device Object Add-On Instructions

The Device Object Add-On Instruction comes with the Add-On Instruction
library that is downloaded from the PCDC as part of the Power Device Library.
This Add-On Instruction works together with a commonly developed faceplate
created with the Studio 5000 View Designer® application. Each Kinetix 5100
drive requires a unique instance of the Device Object Add-On Instruction. This
Add-On Instruction provides a single software interface that is used by each
drive that commands the drive and provides the drive status you can use with
your application logic.

Figure 256 - Device Object Add-On Instruction

Kinetix 5100 Device
Object

raC_Dvc_KS100
raC_Dvc_K5100 Node_91 |... -
Ref_Module KS100_Node91
Ref_| KS100_Node91:l
Ref O KS100_Node91:0
Ref_Ctrl_Cfg Node_91_CtriCfg
Ref_Ctrl_Set Node_91_CtriSet
Ref_Ctrl_Cmd Node_91_CtriCmd
Ref_Ctrl_Sts Node_91_CtriSts
Inf_Lookup raC_Dvc_KS100_InfTable
Val_ActualVelocity 0.0¢
Val_ActualPosition 12813510.04«

Sts_bNotReady 2#0000_0000_0000_0000_0000_0000_0000_0000 4
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The Kinetix 5100 drive Add-On Instructions are aimed to provide necessary
simple motion functions. Table 151 lists the Kinetix 5100 drive Add-On

Instructions.

Table 151 - Add-On Instruction List for Kinetix 5100 Drives

Name!!

Description

raC_xxx_K5100_MSO

Motion Servo On.
Use the Motion Servo On instruction to activate the drive output and to activate
the drive servo loops.

raC_xxx_K5100_MSF

Motion Servo Off.
Use the Motion Servo Off instruction to deactivate the drive output and to
deactivate the drive servo loops.

raC_xxx_K5100_MAJ

Motion Axis Jog
Use the Motion Axis Jog instruction to accelerate or decelerate the motor at a
constant speed without termination.

raC_xxx_K5100_MAT

Motion Axis Torque
Use the Motion Axis Torque instruction to use torque limiting while a pre-defined
speed is used to move the motor.

raC_xxx_K5100_MAM

Motion Axis Move
Use the Motion Axis Move instruction to move the motor to a specified position.

raC_xxx_K5100_MAH

Motion Axis Home
Use the Motion Axis Home instruction to home the motor.

raC_xxx_K5100_MAG

Motion Axis Gear

Use the Motion Axis Gear instruction to set the gear ratio between a pulse-
source and follower drive.

IMPORTANT: This Add-On Instruction changes the drive E-Gear ratio; Slave/
Follower D151 (P1.044) and Master 10152 (P1.045) Counts. If your drive is
positioning, be aware that the units are impacted because the E-Gear ratio
controls the counts/motor rotation value.

raC_xxx_K5100_MAS

Motion Axis Stop
Use the Motion Axis Stop instruction to stop a specific motion process on the
motor or to stop the motor completely.

raC_xxx_K5100_MAFR

Motion Axis Fault Reset.

Use the Motion Axis Fault Reset instruction to clear many motion faults for the
drive. Some faults cannot be cleared until you power cycle the drive. The faults,
which can be cleared by raC_xxx_K5100_MAFR, are listed in the fault list section.

raC_xxx_K5100_MAI

Motion Axis Index

Use the Motion Axis Index instruction to execute the specified PR (index)
function of the drive. Use K5100C configuration software or explicit messaging
to set the PR (index) parameters. The raC_xxx_K5100_MAI instruction specifies
the PR (index) number to be executed.

(1) The xxx in the name can be Dvc (legacy applications) or Opr (new applications).
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Download the Add-On
Instruction Files and Data
Types

Import the Add-On
Instruction Files and Data
Types (version 1.xxx)

The Add-On Instructions files and Data Types for the Kinetix 5100 drive are
available for download at the Rockwell Automation Product Compatibility
Download Center (PCDC) website. Follow these steps to download the Add-On
Instruction files and Data Types from the PCDC website,

https:rok.auto/pedc.

For legacy applications: Enter 2198-Exxxx-ERS in the Search PCDC
window.

For new applications: Enter Power Device Library in the Search PCDC
window.

In Legacy applications, (versioni.xxx) follow these steps to import the Add-On
Instruction files and Data Types to your Studio 5000 Logix Designer
application. Use this method when you want to import individual Add-On
Instructions. This method also contains some simple interlocking to begin
your application programming.

1. From the File menu, click Import Component>Add-On Instruction to
import Add-On Instruction Files.
FILE EDIT VIEW SEARCH LOGIC COMMUNICATIONS TOOLS WINDOW HELP
1 New.. ctrl=N ~leia e
2. Open.. Ctrl=0
Close .200\Backplane\0*
B osave ctri+s ¥ No Edits 2
Save As.. MainProgram - MainRoutine %
MNew Component > €
Import Component 3 Add-On Instruction..
5 DataType..
e L ngr::.
Page Setup... R Routine..
SR B string Type...
Print o e
Frint Options...
Or, click Import Component>Data Type to import Data Types.
FILE EDIT VIEW SEARCH LOGIC COMMUNICATIONS TOOLS WINDOW HELP
3 New... Ctrl+N s
. open.. ctri=0
Close
B save Ctrles b NoEdits | Rect
Save As. R
New Component >
Import Component ¥ & Add-Onlnstruction
o i  DataType...
Nl Equipment Phase...
Page Setup... 2 Equipment Sequence...
Generate Report... 1. B
Frint Y@ routine...
PN Opfichs: W stringType..
B4 Trend..
The Import Add-On Instruction/Data Types dialog box appears.
[ import Add-On Instruction | [T " @ Import Data Type by
Lookin: K5100_A01 - @f rE Lookin: K5100_A01 R < B B=de\g
S e e 5 o L
RecentPlaces 5 rac Dy K100 MAG.5X 37472019 205 P1 R B 37472019 205 M
- e Jomnssosom I Jomnssosom
Desktop 00 31472019 205 PM Desktop 3/4/2019 205 PM
- rc_K5100_MAM.LSX. 3/4/2019 2:05 PM & 3/4/2019 2:05 PM
= 3472019 205PM = 3472019 205 PM
Libraries 3/4/2019 2:05 PM Libraries a2 3,:5212 i g; Eg
p s - e
@ Sommssonmm @ T vk AomOOMISK 4019508
Fomame:  aC_Dve KGO0 MAFRLSX : e rane -
Fesditpe:  [lapxDosgrer LA CIB) ] L e T —
2. Browse to the Add-On Instruction files/Data Types you downloaded and
select a file to add to your Logix Designer application and click Open.
3. Repeat step 1and step 2 for the other Add-On Instruction file/Data Types.
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Your Add-On Instruction files appear in the Controller Organizer under the
Add-On Instructions folder, along with the Add-On-Defined Data Types,
which appear in the Controller Organizer under Data Types> Add-On-Defined
folder. Your Data Types appear in the Controller Organizer under Data
Types>User-Defined folder.

raC_Dve_K5100 MAFR
ve_K5100_MAG

 raC_Dvc K5100_ MSO

There are 11 Add-On Instruction files and five user-defined data types for the
Kinetix 5100 drive firmware revision 2 or later to provide a necessary function
block with assembly output instance 106 or 'Connection' is 'Data with
Camming' of AOP version 2 or later. If the assembly output instance 104 is
configured or 'Connection' is 'Data’ of AOP version 2 or later, MAG and MAT
must use the files in 'Version 1'.

To avoid incorrect data types, or incorrectly setting the data types, when
Q using version 2.xxx, use the Add-On Instructions that are designed for new
applications.

The Add-On Instruction files also appear in the ladder logic toolbox.

4 p Favories | Add-OMoc 0o 1o00 MARR vLo 002 e Computeiiath Woven

raC_Dve_K5100_MAFR
raC_Dve_K5100_MAFR 7 [
?
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Dvc Add-On Instruction
Configuration (version
1.xxx)

494

For legacy applications (version 1.xxx), follow these steps to configure your
Add-On Instruction.

For new applications (version 2.xxx), use the PCDC keyword ‘Power Device
Library’, and download the video from the PCDC website to install the Opr
Add-On Instructions.

Create the Add-On Instruction Tag

1.
Tag.

Controller Organizer

& °=

In the Controller Organizer, right-click Controller Tags and click New

x

4

Controller Sample_K5100_AQIs_V31_00_00

Control

Power-1
Tasks

b % MainTa

Unscher

Mation Gro

Ungrou

Arrebe

4

4

) NewTag.. Ctrl=W

Monitor Tags
Edit Tags
Verify

Export Tags...

Print

The New Tag dialog box appears.

New Tag =
Help
Usage ccortroller>
Type: Base -
Alizs For:
Deta Type:  1aC_Dve_K5100_MAS ™
Parameter
Connection:
Scope & Sample_K5100_40ks_V31f.. ~
Eier
o Read/Wite
Style
[] Constant
Sequencing
Open Corfiguration
Open Parameter Connections

2. Type a name (for example, MSO_1) for the Tag.

3.

In the Data Type field, click Browse and choose an Add-On Instruction

(for example, raC_Dvc_Ks100_MSO).

4. Click OK.

The Add-On Instruction tag that you created, with the module-defined
data types, populates in the Controller Tags group.

Scope:  [1Sample_K5100_ ~
Name
4 MSOL
MS0_1.Enableln
MS0_1.EnableOut
MSO_15ts_EN
MS0_1.5ts DN
MS0_1.5¢s_ ER
b MSO_L.Sts_ERROR

Show: All Tags

|+ Alias For BaseTag DataType
raC_Dve_K5100_MSO
BOOL
BOOL
BOOL
BOOL
BOOL
INT

T

Description External Access Constant  Style

K5100 (2198-Exooce-ER... Read/Write ]

K5100 (2198-Ero00c-ER... Read Only Decimal
K5100 (2198-Esxcooe-ER... Read Only Decimal
K5100 (2198-Exccce-ER... Read Only Decimal
K5100 (2198-Exooc-ER... Read Only Decimal
K5100 (2198-Esoce-ER... Read Only Decimal
K5100 (2198-Esxcccx-ER... Read Only Decimal
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Appendix C

Use Add-On Instructions

Create the Ref_Axis Tag

To use the Kinetix 5100 drive Add-On Instructions, you must create a tag
Ref_Axis whose type is raC_UDT_Dvc_K5100_Assm. Follow these steps to
create a Ref_Axis tag.

1. In the Controller Organizer, right-click Controller Tags and click New

Tag.
Controller O

&l =

rganizer

4 Controller Sample_K5100_AQIs_V31_00_00

Control

0 Mew Tag...

Power- Monitor Tags
4 =l Tasks Edit Tags
b 2% MainTa Verif
eri
Unscher .
4 Maotion Gro bxpoft fans
Ungrou Print
py——

The New Tag dialog box appears.

Ctrl=W

New Tag =
Name:  Ks100 e
Help
Usage: <controller:
Alias For:
DataType:  r2C_UDT Duve K5100_Assm (]
Parameter
Connection
Scope: [ Sample_K5100_ADIs_V31 0. +
Extemal Read/ Wit =
Access ALl
Style:
[ Constart
Sequencing
Open Configuration
Open Parameter Connections

2. Type a name (for example, Ks100_Axis) for the Tag.

3. Inthe Data Type field, click Browse and choose an Add-On Instruction
(for example, raC_UDT_Dvc_K5100_Assm).

4. Click OK.

The Add-On Instruction tag that you created, with the module-defined

data types, populates in the Controller Tags group.

Scope:  [@Sample_KS100_, +  Show: Al Tags

Name

b MSOL

4 K5100_Axis
b K5100_Axis.Output IO
b K5100_AxisInput

=2 Alias For BaseTag

Data Type
raC_Dvc_K5100_MSO
raC_UDT_Dvc_K5100_Assm K51
raC_UDT_Dve_K5100_AssmOutloM
raC_UDT_Dvc K5100_Assmlnp

Description

mbly Data

K5100 (2198-Esoocc-ER..

K5100 Assembly Data..
K5100 Assembly Data...

- T
External Access Constant  Style
Read/Write B
Read/Write B
. Read/Write
- Read/Write
@]

IMPORTANT Al Add-On Instructions use the K5100_Axis as the operation object.
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Configure the Add-On Instruction

1. Double-click the entry of raC_Dvc_Ks100_MSO argument and choose the
MSO_1 Tag created earlier.

K5100Program - K5100Routine*

OWSO_t +
:::::: e

All Tags -

Name =l[oata Type
b NSO_1 raC_Dvc_K5100_MSO

[ Show controlertags
(7] Show K5100Program tags

‘Show parameters from cther program:

mone> -

2. Double-click the entry of Ref_Axis argument and choose the K5100_Axis
tag that you created earlier.

The error disappears after you configured the Add-On Instruction
arguments.

' Controller Tags - Sample_K5100_AOs,

WO | K5100Program - K5100Routine®

raC_Dve b
raC_D

Ref

General Execution Rules for Add-0n Instructions

See IO Mode on page 271 for the input assembly data for the Kinetix 5100 drive.

To map the K5100_Axis to the Kinetix 5100 drive, before any Kinetix 5100 drive
motion Add-On Instruction is used, you must use the CPS function to copy all
input assembly data of the Kinetix 5100 drive to the Input element of
Ks100_Axis. After all Kinetix 5100 drive motion Add-On Instructions are used,
you must use the CPS function to copy the Output element of K5100_Axis to
the output assembly data of the Kinetix 5100 drive. This figure shows an
example for mapping the K5100_Axis to the Kinetix 5100 drive.

CommandInProcess in the input assembly indicates the new motion
command has been received by the Kinetix 5100 drive. It toggles between 0 and
1 after a new motion command has been received by the Kinetix 5100 drive.
The CommandInProcess bit remains in the toggled state until a new command
is received.

Xic_Ms0

XC_MSF

= K5100_Axis.Output 10
K5100:0
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Opr Add-On Instruction
Configuration

Use the video on the PCDC to create and install the Device Object and Motion
Instruction Add-On Instructions. Once the Operation Add-On Instructions are
created, use the sample logic that is created as guidance for creating your
application logic.

When the Device Object Add-On Instruction is created, it references Data
Types that interface with the drive to exchange command and status
information. You must create each Device Object Add-On Instruction as a
unique instance.

Figure 257 - Device Object

Kinetix 5100 Device
Object

raC_Dvc_K5100
raC_Dvc_K5100 _Drive01
Ref_Module KS5100_Module_01
Ref_| KS5100_Module_01:1 = =
Ref O KS100_Module_01:0 = =
Ref_Ctrl_Inf _Drive01_Ctriinf
Ref_Ctrl_Cfg _Drive01_CtriCfg
Ref_Ctrl_Set _Drive01_CtriSet = =
Ref_Ctrl_Cmd _Drive01_CtriCmd = =
Ref_Ctrl_Sts _Drive01_CtriSts = —1
Inf_Lookup raC_Dvc_KS5100_InfTable = =
val_ActualVelocity [\AY)
Val_ActualPosition 326684.0@

Sts_bNotReady 2%#0000_0000_0000_0000_0000_0000_0000_0000¢

raC_UDT_Itf_K5100_Cfg

raC_UDT_Itf_Ks100_Cfg is the Power Motion Common Control Interface
User-Defined Data Type for device configuration. Its members provide
selection between drive units (counts) or user units (PU).

This selection is very useful because the Kinetix 5100 drive natively supports
only drive units. When the Operating Units =1, the Motion Resolution and
ConversionConstant values are used. Position Scaling originates from the
KNX5100C software and is used together with the Cfg tags to derive user
scaling units.

Table 152 - raC_UDT_Itf_K5100_Cfg Data Types

Member Description DataType
OperatingUnits 0 = Drive Units; 1= UserUnits DINT
MotionResolution Motion Counts per Motor Revolution | DINT
ConversionConstant Motion Counts per Position Unit REAL

Example Configuration with Position Units

The E-Gear ratio (KNX5100C>Function List>E-Gear Ratio) is always used to
provide a representation of positioning (units or counts) or to define a Pulse-
Pulse Following relationship (MAG/PT). When the E-Gear ratio is changed, the
positioning of the drive is changed. When not using the MAG Add-On
Instruction or PT operation mode, the E-Gear ratio is used to define position
scaling.
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When Operating Units =1, Position Units are used, and we can define
application units instead of using drive counts. In KNX5100C software, the E-
Gear ratio is defined to provide Position Scaling. This is encoder counts (or
pulses)/motor rotation.

By using KNX5100C software, navigate to Settings>E-Gear Ratio.

Figure 258 - Position Units Configuration

Function st

~V&Es

(GNUMO,GNUM1)

Feedback Counts per Rev

All Position Unit configurations must:

« Configure GearRatioFollowerCounts ID151 (P1.044) to be the same as the
motor feedback effective resolution.

« Configure GearRatioMasterCounts ID152 (P1.045) to provide motor
feedback counts/motor rotation.

« You define this value and can be any count value, default values with
high-resolution encoders are 100,000 counts/motor rotation. The E-Gear
configuration is used with the Device Object Cfg tags.

Figure 259 - Position Unit Configuration Tag

4 K5100_NodeXoXX_CtriCfg () (-} Automation Device Interface
> K5100_NodeX0X_CtriCfg.OperatingUnits 1 Automation Device Interface 0 = Drive Units; 1 = UserUnats
> K5100_NedeXoXX_CtriCfg.MotionResolution 100000 Automation Device Interface Motion Counts per Motor Revelution
K5100_NodeX0XX_CtriCfg.ConversionConstant 100000.0 Automation Device Interface Motion Counts per Position |

The Device Object Cfg values must:

« Set Cfg.MotionResolution = GearRatioMasterCounts ID152 (P1.045) ->
Motion Counts/Motor Revolution

« Set Cfg.ConversionConstant based on the Counts/Position Unit ->
Motion Counts/Position Unit that is required for your application.

The example in Figure 259 results in Position Units = motor rotations. Now,
entry values that originally used drive counts can be entered as motor
rotations.

raC_UDT_Itf_K5100_Set

raC_UDT _Itf Ks100_Setis the Power Motion Common Control Interface
User-Defined Data Type for device settings. Its members provide application
program access to allow or inhibit commands and settings from the device
faceplate or other external sources. The table below shows member names,
descriptions, and tag data types.
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For example, to inhibit write commands from the device faceplate or other

external sources write a 1 to the ModuleName_AOI_CtlrSet.InhibitCmd
program tag from your application program. This write prevents a jog
command from the device faceplate.

Table 153 - raC_UDT_Itf_K5100_Set Data Types

Member

Description

DataType

binhibit

Bit overlay for external access restriction

DINT

InhibitCmd

1= Inhibit user Commands from external sources; 0 =
Allow Control. This is only used with the optional device
faceplate.

BOOL

InhibitSet

1=Inhibit user Settings from external sources; 0 = Allow
This member is only used with the optional device
faceplate.

BOOL

OperatingMode

Determines the drive operating mode when ‘Start
Motion’ has a zero-to-one transition.

1- Position mode

2 - Speed mode

3 - Home mode

4 - Torque mode

5 - Gear mode (Fixed Ratio, based on present E-Gear
ratio)

6 - Index mode

7 - Reserved

8 - Gear Mode (Variable Ratio, based on Master/Slave
tag values)

9 - Enhanced MAT mode

DINT

MoveType

Specify the type of move.
0 = Absolute
1=Incremental

2 = Rotary Shortest Path
3 = Rotary Positive

4 = Rotary Negative

7 = Relative

8 = Capture

DINT

PositionCommandQverlap

Allows overlapping of successive movements.

BOOL

PositionCommandQverride

Allows interruption of current movement, replacing it
with a new movement.

BOOL

CapturedPositionSelect

Capture position selection (First capture or second
capture).

BOOL

Position

Determines the command position.

REAL

Velocity

Determines the command speed.

REAL

Accel

Determines the command acceleration.

REAL

Decel

Determines the command deceleration.

REAL

Torque

Determines the command torque.

DINT

TorqueRampTime

Determines the command torque ramp time.

DINT

StartingIndex

This entry is the PR (Position Register) the drive should
execute.

DINT

HomingMethod

Homing Method.

DINT

HomeReturnSpeed

Determines the command home return speed.

REAL

CamMasterReference

Future: Determines the master position reference of
CAM.

DINT

CamExecutionSchedule

Future: Determines the method used to execute the CAM
profile.

DINT

CamExecutionMode

Future: Determines if the cam profile is executed only
one time or repeatedly.

DINT

CamStopMode

Future: Determines the stop mode of CAM.

BOOL

CamSlaveScaling

Future: Scales the total distance covered by the slave
axis through the cam profile.

DINT

CamLockPosition

Future: Determines the starting location in the cam
profile

DINT

CamMasterLockPosition

Future: Determines the master location where the slave
axis locks to the mater axis.

DINT

Rockwell Automation Publication 2198-UM004D-EN-P - December 2022

499



Appendix C Use Add-On Instructions

Table 153 - raC_UDT_Itf_K5100_Set Data Types (Continued)

Member Description DataType

Future: Determines the leading counts (master axis) DINT

CamMasterLeadingCounts before the cam profile is executed.

Future: Determines the unlock counts (master axis) DINT

CamMasterUnlockCounts when the cam profile is executed.

Future: Determines the cyclic leading counts (master DINT

CamtlasterCyclicLeadingCounts axis) during the cam profile is executed.

Integer value representing slave counts. This value is

GearRatioSlaveCounts P1.044 Gear Ratio Follower Counts from the E-Gear ratio | DINT
in KNX5100C software.
Integer value representing master counts. This value is
GearRatioMasterCounts P1.045 Gear Ratio Master Counts from the E-Gear ratio  |DINT
in KNX5100C software.

raC_UDT_Itf_K5100_Cmd

raC_UDT_Itf Ksi00_Cmd is the Power Motion Common Control Interface
User-Defined Data Type for device commands. Its members provide
application program access to common basic device commands.

Table 154 shows member names, descriptions, and tag data types.

All the commands are available whether operating the device physically or
virtually.

While it is possible, it is not typical to modify any of these UDT values directly.
The Motion Operation Add-On Instructions manipulate these values as a result
of their operation.

Table 154 - raC_UDT_Itf_K5100_Cmd Data Types

Member Description DataType
bCmd Commands (Bit Overlay) DINT
Physical 1=0Operate as a physical device BOOL
Virtual 1= Operate as a virtual device BOOL
ResetWarn 1=Reset device warning BOOL
ResetFault 1= Reset device trip or fault BOOL
Activate 1= Activate Output Power Structure BOOL
Deactivate 1=DeActivate Output Power Structure BOOL
e
StopMation /éoz;rr?]atr?&olgetggagrsllvtéon will stop any active motion BOOL
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raC_UDT_Itf_K5100_Sts

raC_UDT_Itf Ks100_Sts is the Power Motion Common Control Interface
User-Defined Data Type for device status. Its members provide application
program access to device states, status, and diagnostic data. The table below
shows member names, descriptions, and tag data types.

Table 155 - raC_UDT_Itf_K5100_Sts Data Types

Input Description DataType
Enumerated state value:
0= Unused
1= Initializing
2 = Disconnected
eState 3 =Disconnecting DINT
4= Connecting
5=Idle
6 = Configuring
7= Available
Capture the First Alarm Bit to trigger. Display the
FirstWarning respective Description and Time Stamp on Faceplate. Log |raC_UDT_Event
the same in Event Queue.
Capture the Fault Code of the device. Display the
FirstFault respective code, description, and timestamp on faceplate. |raC_UDT_Event
Log the same in Event Queue.
eCmdFail Enumerated command failure code DINT
bSts Status (Bit Overlays) DINT
Physical 1= Operating as a physical device BOOL
Virtual 1= Operating as a virtual device BOOL
Connected 1=PAC to device connection has been established. BOOL
. 1= The automation device is available for interaction with
Available the user program BOOL
Warning 1= A warning is active on the automation device BOOL
Faulted 1=Afault is active on the automation device BOOL
Ready 1="Device is ready to be Activated BOOL
Active 1=Device power structure is active BOOL
1= Motor is within zero speed tolerance (this tolerance is
ZeroSpeed defined in KNXSI00C software) BOOL
Homed Indicates whether the drive completed the home operation. | BOOL
Depending on the motion command (position, speed,
AtReference torque), AtReference is 1when the actual reference = BOOL
command reference.
Toggles state when a motion command is active in the
drive. This bit changes state (toggles between 0 and 1)
when a new command is executed from the drive.
CommandInProgress IMPORTANT: Once this bit changes state, it remains in that | BOOL
state for the duration of the command; it toggles to the
opposite state (and remains in that state) once a new
command is received.
FaultCode Active Fault Code in the drive DINT
WarningCode Active Warning Code in the drive DINT
OperatingMode Indicate which operating mode is currently used. DINT
Indicate which type of motor is connected to the drive.
MotorType Rotary Motor =1 DINT
Linear Motor =2 (Future)
o Actual position of the motor. Units depend on the Cfg
ActualPosition settings. These can be drive counts or Position Units. REAL
. Actual speed of the motor. Units depend on the Cfg
ActualVelocity settings. These can be 0.1RPM/sec or Position Units. REAL
When the operating mode is 4, Torque Mode, this
ActualTorque represents the % motor torque. REAL
Activelndex ;inndc}g%es the currently executing Position Register PR DINT
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Table 155 - raC_UDT_Itf_K5100_Sts Data Types (Continued)

Input Description DataType

Parameter Monitor 1Value

You can use ID60 (P0.035) to specify the mapping
ParameterMonitorValue |parameter instance ID number. The content of the DINT
parameter that is specified by ID60 (P0.035) is shown in
1D55 (P0.025).

Parameter Monitor 2 Value

You can use ID61(P0.036) to specify the mapping
ParameterMonitor2Value |parameter instance ID number. The content of the DINT
parameter that is specified by 1D61(P0.036) is shown in
1D56 (P0.026).

Parameter Monitor 3 Value

You can use ID62 (P0.037) to specify the mapping
ParameterMonitor3Value |parameter instance ID number. The content of the DINT
parameter that is specified by 1D62 (P0.037) is shown in
1D56 (P0.027).

Parameter Monitor 4 Value

You can use D63 (P0.038) to specify the mapping
ParameterMonitor4Value |parameter instance ID number. The content of the DINT
parameter that is specified by D63 (P0.038) is shown in
1D57 (P0.028).

Parameter Monitor 5 Value

You can use ID64 (P0.039) to specify the mapping
ParameterMonitorbValue |parameter instance ID number. The content of the DINT
parameter that is specified by 1D64 (P0.039) is shown in
1D57(P0.028).

raC_UDT_LookupMember_STR0082

Table 156 - raC_UDT_LookupMember_STR0082 Data Types

Member Description DataType
Code Stores the value of device fault code. DINT
Desc Stores the Messages related to fault code. STRING

Use these Ctrlxxx tags where possible instead of the Operation Add-On
Instruction status bits. For example, instead of evaluating the
raC_Opr_Ks100_MSO.Sts_DN =1 to indicate an Active state, use
_Driveo1_CtrlSts.Active = 1. This bit is inclusive of interlocks that check for
connection status as well as the drive being Ready and not faulted.

Figure 260 - Ctrlxxx Tag Example

Cm_Drvedt_USO
19C_0pr_KS100_MSO
X _Deved_uSO
_Drwvedt_CutSet
_Deved1_CriCmd
_Dewed_Cvtts

Cmg_Drvedt_WSO
Orived!_Cutsts Actve

Omg_Drved)_WSO
Dewed1_ NSO St (R _Drivedt_navrr

When using the Device Object Add-On Instructions, using the Input/Output
Assemblies is not required because the Device Object Add-On Instruction is
now the interface between the drive and controller.
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raC_UDT_Event

raC_UDT_Event is an array of size 4 and is used to log the FirstWarning and
FirstFault capture. The data is captured in FIFO order. The faceplate displays
the same data. This UDT is created as part of the Device Object, however, is
only used with the optional faceplate. You assign this Device Object to record
events in Logix. When using Machine Builder Libraries, a suite of instructions
is available to customize event handling.

Table 157 - raC_UDT_Event Data Types

Member Description Data Type
1= Status

Type 2= Yarning DINT
4...n=User

ID User definable event ID DINT

Category Hztigr?glfsi’naltjilﬁt;)ategory (Electrical, Mechanical, DINT

Action User definable event action code DINT

Value User definable event value or fault code DINT

Message Event message text STRING

EventTime_L Timestamp LINT

EventTime_D Timestamp (Y,M,D,h,m,s,us) DINT[7]
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Add-On Instruction Details  When the Device Object is used with the current version of the Add-On
Instruction library, using the Device Object states to represent the axis is
preferred, as these states incorporate the instruction and drive information in
one location, which results in accurate drive state representation.

This section provides details for each instruction.

IMPORTANT  Although the Dvc instructions function similarly to the Opr instructions,
the Opr are described in this section. The Opr instructions are used for
new applications.

raC_xxx_K5100_Mso("

Use the Motion Servo On (raC_xxx_Ksi00_MSO) instruction to activate the
drive amplifier for the specified axis and to activate the servo control loops.

Figure 261 - MSO Ladder Diagram

raC_Dvc_K5100_MSO

K5100_MS0

raC_Dvc_K5100_MSO 2 ) ? -
Ref_Axis 7 4
B ?
7
Operands
Operand Type Format Description
Instance raC_xxx_K5100_MSO Tag Unique instance of the MSO Add-On Instruction
Ref_Ctrl_Set raC_UDT_Itf_PowerMotionSA_Set Tag Interface for Ctrl_Set of the Device Object
Ref_Ctrl_Cmd raC_UDT_Itf_PowerMotionSA_Cmd Tag Interface for Ctrl_Cmd of the Device Object
Ref_Ctrl_Sts raC_UDT_Itf_PowerMotionSA_Sts Tag Interface for Ctrl_Sts of the Device Object
Mnemonic Description

This bit is set when the rung makes a false-to-true transition and remains set as the
Sts_EN (Enable) message transaction to activate the drive is initiated and in process. It remains set while the
rung-in condition is true and no faults are active.

Sts_DN (Done) This bit is set when the rung makes a false-to-true transition and the cmd to activate the
- drive has been acknowledged.

This bit is set when the rung makes a false-to-true transition and there is an error that has
Sts_ER (Error) occurred with the instruction. (This instruction error can be a result of a fault on the drive
itself). See Sts_ERR for details on the cause of the error.

(1) The xxx in the name can be Dvc (legacy applications) or Opr (new applications).
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Description

Use the raC_xxx_Ks10o0_MSO instruction to activate the motor. This
instruction must be used while there are no active faults on the drive and the
drive is in a Ready State. The resulting state of the drive is reflected when
Ref CtrlSts.Active is one.

IMPORTANT The instruction execution can take multiple scans to execute
because it requires multiple RPI updates to complete the request.
The Done (Sts_DN) bit is not set immediately, but only after the
request is completed.

Error Codes

+ 100 - Kinetix 5100 drive is not ready

101 - Kinetix 5100 drive is faulted

+ 102 - Another raC_xxx_Ks5100_MSO message is executing
« 103 -raC_Dvc_Ks100_MSF is executing

+ 127 - Previous command has not completed

« 129 - Motor not connected

See Error Codes on page 524 for details.

Q You can use the F1key to view fault error codes.

raC_xxx_K5100_MSF("

Use the Motion Servo Off (raC_xxx_Ksi0o0_MSF) instruction to deactivate the
drive output for the specified axis and to deactivate the motor.

Figure 262 - MSF Ladder Diagram

raC_Dvc_K5100_MSF . raC_Opr_K5100_MSF
raC_Dwe_K5100_MSF 7 | - Jra - K5 \SF ? —
Ref_Axis ? Re 7
Re ?
Re 7
Operands
Operand Type Format Description
Instance raC_xxx_K5100_MSF Tag Unique instance of the MSF Add-On Instruction
Ref_Ctrl_Set raC_UDT_Itf_PowerMotionSA_Set Tag Interface for Ctrl_Set of the Device Object
Ref_Ctrl_Cmd raC_UDT_Itf_PowerMotionSA_Cmd Tag Interface for Ctrl_Cmd of the Device Object
Ref_Ctrl_Sts raC_UDT_Itf_PowerMotionSA_Sts Tag Interface for Ctrl_Sts of the Device Object
Mnemonic Description
This bit is set when the rung makes a false-to-true transition and remains set as the
Sts_EN (Enable) message transaction to deactivate the drive is initiated and in process. It remains set
while the rung-in condition is true and no faults are active.
Sts_DN (Done) This bit is set when the rung makes a false-to-true transition and the message
- transaction to deactivate the drive (Sts_EN) is complete.
This bit is set when the rung makes a false-to-true transition and there is an error that
Sts_ER (Error) has occurred with the instruction. (This instruction error can be a result of a fault on
the drive itself). See Sts_ERR for details on the cause of the error.

(1) The xxx in the name can be Dvc (legacy applications) or Opr (new applications).
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Description

The raC_xxx_Ks10o0_MSF instruction deactivates the motor. This instruction
must be used when there are no active faults on the drive and the drive is in the
Ready state. The resulting state of the drive is reflected when RefCtrlSts.Active
is zero.

IMPORTANT The instruction execution can take multiple scans to execute
because it requires multiple RPI updates to complete the request.
The Done (Sts_DN) bit is not set immediately, but only after the
request is completed.

Error Codes

+ 100 - Kinetix 5100 drive is not ready

« 101 - Kinetix 5100 drive is faulted

+ 104 - Another raC_Dvc_K5100_MSF message is executing
« 129 - Motor not connected

See Error Codes on page 524 for details.

Q You can use the F1key to view fault error codes.

raC_xxx_K5100_MAFR("

Use the Motion Axis Fault Reset (raC_xxx_Ks100_MAFR) instruction to clear
some drive faults. When the fault is no longer active in the drive, this
instruction clears the fault. This instruction does not clear any faults that are
still active in the drive.

Figure 263 - MAFR Ladder Diagram

raC_Dvc_KS100_MAFR

ral c_K5100_MAFR ? (i)
= ? —
'}_
—
Operands
Operand Type Format Description
Instance raC_xxx_K5100_MAFR Tag Unique instance of the MAFR Add-On Instruction
Ref_Ctrl_Set raC_UDT_Itf_PowerMotionSA_Set Tag Interface for Ctrl_Set of the Device Object
Ref_Ctrl_Cmd raC_UDT_Itf_PowerMotionSA_Cmd Tag Interface for Ctrl_Cmd of the Device Object
Ref_Ctrl_Sts raC_UDT_Itf_PowerMotionSA_Sts Tag Interface for Ctrl_Sts of the Device Object
Mnemonic Description

506

This bit is set when the rung makes a false-to-true transition and the message
Sts_EN (Enable) transaction to Reset is initiated and in process. It remains high until the rung-in
condition is false and no faults are active.

Sts_DN (Dane) This bit is set when the rung makes a false-to-true transition and the message
- transaction to Reset the drive (Sts_EN) is complete.

This bit is set when the rung makes a false-to-true transition and there is an error that
Sts_ER(Error) has occurred with the instruction. (This instruction error can be a result of a fault on
the drive itself). See Sts_ERR for details on the cause of the error.

(1) The xxx in the name can be Dvc (legacy applications) or Opr (new applications).
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Description

The raC_xxx_Ks100_MAFR instruction attempts to clear any active fault on the
specified axis. If the active fault condition is still present, the drive remains
faulted.

IMPORTANT The instruction execution can take multiple scans to execute
because it requires multiple RPI updates to complete the request.
The Done (Sts_DN) bit is not set immediately, but only after the
request is completed.

Error Codes

+ 100 - Kinetix 5100 drive is not ready

« 101- Drive is faulted

« 106 - Another raC_Dvc_K5100_MAFR message is executing
« 129 - Motor is not connected

See Error Codes on page 524 for details.

Q You can use the F1key to view fault error codes.
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raC_xxx_K5100_MAS("

Use the Motion Axis Stop (raC_xxx_K5100_MAS) instruction to stop motion on
an axis. The drive remains active when the stop instruction is complete.

Figure 264 - MAS Ladder Diagram

raC_Dvc_KS100_MAS

raC_Opr_K5100_MAS
WAS

raC_Dvc_K5100_MAS 7 ] . s 18

Operands
Operand Type Format Description
Instance raC_xxx_K5100_MAS Tag Unique instance of the MAS Add-On Instruction
Ref_Ctrl_Cfg raC_UDT_Itf_PowerMotionSA_Cfg Tag Interface for Ctrl_Cfg of the Device Object
Ref_Ctrl_Set raC_UDT_Itf_PowerMotionSA_Set Tag Interface for Ctrl_Set of the Device Object
Ref_Ctrl_Cmd raC_UDT_Itf_PowerMotionSA_Cmd Tag Interface for Ctrl_Cmd of the Device Object
Ref_Ctrl_Sts raC_UDT_Itf_PowerMotionSA_Sts Tag Interface for Ctrl_Sts of the Device Object

The Deceleration Rate in 0.1 RPM/s for rotary

Set_DecelReference REAL Tag motor. Range: 458...30,000,000

Mnemonic Description

508

Sts_EN (Enable)

This bit is set when the rung makes a false-to-true transition and the message
transaction to Stop is initiated and in process. It remains high until the rung-in
condition is false and no faults are active.

Sts_DN (Done)

This bit is set when the rung makes a false-to-true transition and the message
transaction to Stop the drive (Sts_EN) is complete.

Sts_ER(Error)

This bit is set when the rung makes a false-to-true transition and there is an error that
has occurred with the instruction. (This instruction error can be a result of a fault on
the drive itself). See Sts_ERR for details on the cause of the error.

Sts_IP (In Progress)

This bit is set when the rung makes a false-to-true transition, the Stop message
transaction is successful, and the motor begins to decelerate. This bit remains set as
the motor is executing the stop.

Sts_PC (Process
Completed)

This bit is set when the rung makes a false-to-true transition, the Sts_IP is set, and
Zero Speed is reached. Zero Speed is defined using KNX5100C software>General
Setting.

Description

Use the raC_xxx_Ks100_MAS instruction when you want a controlled stop for
any controlled motion. The instruction stops the motion without disabling the
motor. This Add-On Instruction stops any motion that is generated by motion
Add-On Instruction including the MAJ, MAM, or MAG.

(1) The xxx in the name can be Dvc (legacy applications) or Opr (new applications).
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Error Codes

+ 100 - Kinetix 5100 drive is not ready
« 101 - Kinetix 5100 drive is faulted

« 103 - MSF is executing
« 105 - Drive is disabled
« 107- Another raC_xxx_K5100_MAS message is executing

« 113 - Decel_Rate is out of range

« 127- Previous command has not completed

. 129 - Motor is not connected

See Error Codes on page 524 for details.

Q You can use the F1key to view fault error codes.

raC_xxx_K5100_MAJ"

Use the Motion Axis Jog (MA]) instruction to move an axis at a constant speed

until the command is terminated.

Figure 265 - MAJ Ladder Diagram

7| (=) :
? ?
» :
? 7?
Operands

Operand Type Format Description
Instance raC_xxx_K5100_MAJ Tag Unique instance of the MAJ Add-On Instruction
Ref_Ctrl_Cfg raC_UDT_Itf_PowerMotionSA_Cfg Tag Interface for Ctrl_Cfg of the Device Object
Ref_Ctrl_Set raC_UDT_Itf_PowerMotionSA_Set Tag Interface for Ctrl_Set of the Device Object
Ref_Ctrl_Cmd raC_UDT_Itf_PowerMotionSA_Cmd Tag Interface for Ctrl_Cmd of the Device Object
Ref_Ctrl_Sts raC_UDT_Itf_PowerMotionSA_Sts Tag Interface for Ctrl_Sts of the Device Object

Units are 0.1 rpm for rotary motors.

Set_SpeedReference REAL Immediate or Tag Range: -80,000...+80,000
Set_AccelReference REAL Immediate or Tag Hgsgse?rfza%] %%r%sofggaotary e
et DecelReference REAL Immediate or Tag Units are 0.1 rpm/s for rotary motors.

Range: 458...30,000,000

Mnemonic

Description

Sts_EN (Enable)

This bit is set when the rung makes a false-to-true transition and the message transaction to Jog is initiated and in process. It remains set while

the rung-in condition is true and no faults are active.

Sts_DN (Done)

This bit is set when the rung makes a false-to-true transition and the message transaction to Jog the drive (Sts_EN) is complete.

(1) The xxx in the name can be Dvc (legacy applications) or Opr (new applications).
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Mnemonic

Description

Sts_ER(Error)

This bit is set when the rung makes a false-to-true transition and there is an error that has occurred with the instruction. (This instruction error
can be a result of a fault on the drive itself). See Sts_ERR for details on the cause of the error.

Sts_IP (In Process)

This bit is set when the rung makes a false-to-true transition, the Jog message transaction is successful, and the motor begins to move. This bit

remains set as the motor is moving towards the target speed (Accel or Decel). It remains set while the Jog is active, regardless of the rung-in
condition.

Sts_AtSpeed (Process
Complete)/Sts_AtSpeed

This bit is set when the rung makes a false-to-true transition, the Sts_IP is set, and the Target Speed is reached. This bit remains set while the
Jog is active and AtSpeed condition is true.

510
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Description

Use the MA]J instruction to move an axis at a constant speed until the
command is terminated.

Error Codes

+ 100 - Kinetix 5100 drive is not ready

« 101 - Kinetix 5100 drive is faulted

« 103 -raC_xxx_Ksioo_MSF is running

« 105 - Drive is disabled

« 107-raC_xxx_Ks100_MAS is executing

« 108 - Other motion Add-On Instruction is sending the command
« 111 - Input speed is out of range

« 112 - Accel_rate is out of range

« 113 - Decel_rate is out of range

« 127-Previous command has not completed
« 129 - Motor is not connected

See Error Codes on page 524 for details.

O You can use the F1key to view fault error codes.

raC_xxx_K5100_MAM(

Use the Motion Axis Move (raC_xxx_Ks100_MAM) instruction to move (index)
an axis to a specified position.

Figure 266 - MAM Ladder Diagram

raC_Dvc_K5100_MAK raC_Opr_K5100_MAM
raC_Dvc_K5100_MAM 2] raC_Opr_K5100_MAM H -
Ref_Axi ? Ref_Ctrl_Cfg ?
stionReference ? Ref_Ctrl_Set ?
7 Ref_Ctrl_Cmd ?
Set_SpeedReference ? Ref_Ctrl_Sts ?
2 Set_PositionReference 7
Set AccelReference ? 77
22 Set_SpeedReference ?
Set DecelReference 2! 77
23 Set_AccelReference ?
Cfg_TravelMode ? 77
2z Set DecelReference 2
Cfg_NonCyclicMoveType ? 77
7 Set_MoveType ?
Cfg_CyclicMoveType i 77
7 Set_PositionCommandOverride 2
Cfg_PostionCommandOverride ? 27
. ” Set_PositionCommandOverlap 2
Cfg_PositionCommandOverlap ? e
red -
- Set_CapturedPositionSelect ?
Cfg_CapturedPositionSelect ? —-ap

(1) The xxx in the name can be Dvc (legacy applications) or Opr (new applications).
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Operands
Operand Type Format Description
Instance raC_xxx_K5100_MAM Tag Unique instance of the MAM Add-On Instruction
Ref_Ctrl_Cfg raC_UDT_Itf_PowerMotionSA_Cfg Tag Interface for Ctrl_Cfg of the Device Object
Ref_Ctrl_Set raC_UDT_Itf_PowerMotionSA_Set Tag Interface for Ctrl_Set of the Device Object
Ref_Ctrl_Cmd raC_UDT_Itf_PowerMotionSA_Cmd Tag Interface for Ctrl_Cmd of the Device Object
Ref_Ctrl_Sts raC_UDT_Itf_PowerMotionSA_Sts Tag Interface for Ctrl_Sts of the Device Object

Set_PositionReference

REAL

Immediate or Tag

Set the Target Distance/Position Reference
(PUU) Range: -2,147,483,648...+2,147,483,647

Set_SpeedReference

REAL

Immediate or Tag

Units are 0.1 rpm for rotary motors
Range: -80,000...+80,000

Set_AccelReference

REAL

Immediate or Tag

Units are 0.1 rpm/s for rotary motors
Range: 458...30,000,000

Set_DecelReference

REAL

Immediate or Tag

Units are 0.1rpm/s for rotary motors
Range: 458 ...30,000,000

Set_MoveType

INT

Tag

Specify the type of move:

0 = Absolute

1=Incremental

2 = Rotary Shortest Path

3 = Rotary Positive

4 = Rotary Negative

7= Relative

8= Ca%ture (see page 337, and page 514 for
details

Set_PositionCommandOverride

BOOL

Tag

0 = Do not interrupt previous movement
1= Interrupt previous movement (see page 514
for details)

Set_PositionCommandOverlap

BOOL

Tag

0 = Current movement is not overlapped with
next

1= Current movement is overlapped with next
movement (see page 514 for details)

Set_CapturedPositionSelect

BOOL

Tag

0 = First High Speed Capture (triggered by DI9)
1= Second High Speed Capture (triggered by
Do)

512

Mnemonic

Description

Sts_EN (Enable)

This bit is set when the rung makes a false-to-true transition and the message transaction
to Index is initiated and in process. It remains high until the rung-in condition is false and no

faults are active.

Sts_DN (Done)

This bit is set when the rung makes a false-to-true transition and the message transaction

to Index the drive (Sts_EN) is complete.

Sts_ER(Error)

This bit is set when the rung makes a false-to-true transition and there is an errar that has
occurred with the instruction. (This instruction error can be as a result of a fault on the drive
itself). See Sts_ERR for details on the cause of the error.

Sts_IP (In Progress)

This bit is set when the rung makes a false-to-true transition, the Index message transaction
is successful, and the motor begins to move. This bit remains set as the motor is executing

the index.

Sts_PC (Process
Completed)

This bit is set when the rung makes a false-to-true transition, the Index message transaction
is successful, and the motor reaches the Target position.
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Description

The raC_xxx_Ks5100_MAM instruction moves an axis to using a target position
specified and uses the Move Type to perform the move (index).

Error Codes

+ 100 - Kinetix 5100 drive is not ready

« 101 - Kinetix 5100 drive is faulted

. 103 - MSFis executing

« 105 - Drive is disabled

« 107-raC_xxx_Ks100_MAS is executing

« 108 - Other motion Add-On Instruction is sending the command
« 111 - SpeedReference is out of range

« 112 - AccelReference is out of range

113 - DecelReference is out of range

« 117 - NonCyclicMoveType is out of range

« 118 - CyclicMoveType is out of range

« 119 - TravelMode is out of range

+ 126 - Homing not completed

« 127- Previous command has not completed
« 129 - Motor is not connected to drive

See Error Codes on page 524 for details.

Q You can use the F1key to view fault error codes.
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Set_MoveType

« Positioning Operation (Cfg_Selection is set to 2 (0boo10)): Four types of
move operations (Set_MoveType) are executed as shown.
Absolute command

Motor's current position Target
(Fb_PUU) position
(ABS)

60000 PUU L | 1 | | | 1 | | | |
0 10000 20000 30000 40000 50000 (60000/70000 80000 90000 100000
Relative command

Motor’s current Target
£y H sooo0
(REL)

L | | | | | | 1 | |
60000 PUU
0 10000 [20000| 30000 40000 50000 60000 70000 [80000| 90000 100000

Motor's current + Target
position [previous comman 60000 osition
Incremental (Fo_PUU) (Cmd_E) £
command (INC)

soooopuL . Ll R
0 10000 20000 [30000( 40000 50000 60000 70000 80000 |90000| 100000

Motor’s current
High-speed position postion (Fo_PUL) postion

capturing (CAP) l l 1
il \ IR T L1
o [10000] 20000 30000 40000 50000 G0000([70000] 80000 90000 100000

« Positioning Operation (Cfg_Selection is set to 10 (0b1010)): Three types
of move operations (Set_MoveMethod) are executed as shown.

- Define 'Indexing Coordinate":

Postion (PUU)

5914 Motor's feedback
B position
Total index
moving < s
distance Motor's index position
(P2.052)1 /I/I/I/I/I/V + Motor's unning
T direction
(21)
Indexing
cnordkmtes Total index moving distance
Total index
moving F— — — — — —,
distal 8
istance -
6 7
4
rd
3 e
7 Motors
3— running
1 direction

- Rotate Positive or Rotate Negative or Rotate Shortest Path.
The Rotary move types are used to provide a way to index while
observing the natural rollover of the feedback device. For example, if
the motor could only index positive, the Rotary Positive is used. When
the feedback device transitions through its natural unwind (typically
2.1 billion counts), the movements always index positive.

IMPORTANT At this time, the Kinetix 5100 drive does not have a user defined
Unwind function. The rotary selections in this Add-On Instruction
do not refer to user defined rotary axis types.

Current > i
position Comchue
Always e
backward
(Backward)
& "
Shortest Dist Target
Indexing position
ccom‘ nates
Total index
moving [ — — — — —
distance
Curent s,
osition
B 5, 5840000 PUU
Target - — _E:c)c_ = 30000 PUU
position ways backwar 3820000 PUU
5 3/ (-"j:;“ﬂfd) o O Motor's
i Dista A7 running

direction
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Position Command with Overlap option.
The executing index is interrupted during its

deceleration. The new

index is started before the deceleration is complete

(1 ms command cycle)

(1 ms command cycle)

PR DLY=[0] 0 ms DLY=[0] 0 ms
executor 5"”‘3;”” "’“:;SP tht
200 500
Acc=[0] 6,67 ms Acc=[2] 6.67 ms
Dec=[0] 6.67 ms Dec=[2] 6.67 ms
Speed
Motion
command
generator
Time
Deceleration ime of the 1% command is identical to I-—-i

acceleration ime of the 2° command

Position Command with Interrupt option.

The executing index (Index 1) is terminated. The new index (Index 2) is
executed using its dynamics. This is shown in the graphic below. The red
arrow is the point where the command for Index 2 is received by the

drive
(1 ms command cycle) Extemnal (1 ms command cycle)
interruption
T DLY=[0] 0 ms
1
i
]
1
PR :
executor ‘r (1 ms command cycle) (1 ms command cycle)
{ PR#10 (1)
l Position Position
! DLY=[0]0 ms DLY=[0] 0 ms
| 5000 PUU 10000 PUU
| ABS
: 200 rpm
- T
1 1 1
Speed : : 1
1 1 :
: A ! 1
Motion ; : ]
command : 1 !
I
generator | | :
1 "
J Time
(a) External interruption — Position command

It may be useful to execute a motion control internal register (PR) while in the
10 operation mode. This can be for performing an action that is not able to be
performed by one of the Add-On Instructions in the motion library. Using this
means that the PR has to be pre-configured in the drive by using KNX5100C
software, which is done before the IO Mode connection is established.

Figure 267 - MAI Ladder Diagram

raC_UDvwc_KS5100_MAI raC_Opr_K5100_WMAl

raC_Dwvec_KS5100_MAI 7| () raC_Opr_K5100_MAI

Ref_Axis B ? Ref_Ctrl_Set

Cfg_Startingindex 7 Ref Ctrl Crnd
Ref_Ctrl_Sts

7

Stz Activelndex 77

Set_Startingindex

IR R R}

]

Sts_Activelndex

(1) The xxx in the name can be Dvc (legacy applications) or Opr (new applications).
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Operands
Operand Type Format Description
Instance raC_xxx_K5100_MAI Tag Unique instance of the MAI Add-On Instruction
Ref_Ctrl_Set raC_UDT_Itf_PowerMotionSA_Set Tag Interface for Ctrl_Set of the Device Object
Ref_Ctrl_Cmd raC_UDT_Itf_PowerMotionSA_Cmd Tag Interface for Ctrl_Cmd of the Device Object
Ref_Ctrl_Sts raC_UDT_Itf_PowerMotionSA_Sts Tag Interface for Ctrl_Sts of the Device Object
Set_StartingIndex INT Tag Enter the pre-configured PR# to execute
Sts_Activelndex INT Tag Sﬁ?,gs the current PR# that is executing in the
Mnemonic Description

516

Sts_EN (Enable)

This bit is set when the rung makes a false-to-true transition and the message transaction
to MAl is initiated and in pracess. It remains high until the rung-in condition is false and no
faults are active.

Sts_DN (Done)

This bit is set when the rung makes a false-to-true transition and the message transaction
to MAI the drive (Sts_EN) is complete.

Sts_ER(Error)

This bit is set when the rung makes a false-to-true transition and there is an error that has
occurred with the instruction. (This instruction error can be a result of a fault on the drive
itself). See Sts_ERR for details on the cause of the error.

Sts_IP (In Progress)

This bit is set when the rung makes a false-to-true transition, the MAI message transaction
is successful, and the PR command has been sent to the drive. This bit remains set until the
AtReference bit is set.

Sts_PC (Process
Completed)

This bit is set when the rung makes a false-to-true transition, the Sts_IP is set, and the MAl
has sent the PR execution and the AtReference bit is set.

Description

Use the Motion Axis Index (raC_xxx_Ksioo_ MAI) instruction to execute
motion control by internal register (PR) in Kinetix 5100 drives. The 99 built-in
command registers selects the PR command source. See Chapter 11, Motion

Control in PR Mode on page 285 for details.

Error Codes

+ 100 - Kinetix 5100 drive is not ready

« 101 - Kinetix 5100 drive is faulted

« 103 - MSF is executing

« 105 - Drive is disabled

« 107 - raC_xxx_Ks100_MAS is executing

« 108 - Other motion Add-On Instruction is sending the command
« 115 - StartingIndex is out of range

« 127 - Previous command is not completed

« 129 - Motor is not connected

See Error Codes on page 524 for details.

Q You can use the F1key to view fault error codes.
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raC_xxx_K5100_MAG'"

Use the Motion Axis Gear (MAG) Add-On Instruction to execute a pulse-pulse
relationship with the drive. The MAG Add-On Instruction uses the E-Gear ratio
configured in the KNX5100C software. The E-Gear ratio dialog box is shown in
Figure 268. When the MAG Add-On Instruction is used, the drive behaves like
itis in PT (Position Terminal - or Pulse Train) mode and the drive uses the E-
Gear ratio to respond to master pulses.

Figure 268 describes the values in the E-Gear ratio dialog box. Not all values
shown here are used with the Motion Operation Add-On Instruction.

Figure 268 - E-Gear Ratio Dialog Box

(GNUMO,GNUM1)

(0.0)
”
-7 (1.0
-~ b
>r—a —>

@) ==

1 Geard f
(1.1) r_'—"l
2 1 Gear4 f
Gear Ratio Follower Counts (N1) v 0 E-gear ratio numerator selection via DI setting
Gear Ratio Follower Counts (N1) GNUMO
- None v
P1.644 116777216 Counts (1~536870911)
o 4]
Gear 1 None v
16777216
= 1677.72
10000
Gear Ratio Master Counts (M)
P1.645 10000 Counts (1~2147483647)

Item |Description

1 Gear Ratio Selection pull-down menu - You can choose from four different ratios (N1...N4) (Not used
with Add-on Instructions)

2 Gear Ratio Follower Counts (N1) - Set this value as the motor feedback resolution.

3 Gear Ratio Master Counts (M) - Set this value as the counts/motor resolution. This value is set for
whatever your application requires. Typical values are 100,000 counts for a high-resolution encoder.

4 GNUMO/1 - These values are mapped to the Digital Inputs that represent binary weighted values to
select the Gear Ratio value. (Not used with Add-on Instructions)

The PT Mode is a pulse-pulse follower relationship. When the variable ratio is
used and the ratio is changed, there is no positioning ability. Therefore, when
you are finished using the MAG Add-On Instruction, your position scaling
(which also uses the E-Gear ratio) might have changed if you used variable
GearingMode and changed the Master ratio because of your application
requirements.

(1) The xxx in the name can be Dvc (legacy applications) or Opr (new applications).
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The MAG Set_SlaveCounts is sometimes called the Gear Ratio Follower Counts
or numerator (shown as 2 in Figure 268) because it is used to determine the
internal 'ratio’ of the drive (shown as 1677.72 in Figure 268). For our purposes,
the E-Gear ratio Follower = MAG Set_SlaveCounts = motor feedback resolution
(from the KNXs100C>Function List>Motor Selection>Feedback dialog box).

Figure 269 - Set the Follower Counts
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The MAG Set_MasterCounts is sometimes called the Gear ratio Master counts
or denominator (shown as 3 in Figure 268). Any gearing relationship must
consider the actual motor mechanics, like a gearbox, or actuator pitch, and use
those mechanics to relate back to a motor rotation. Gear Ratio Master counts is
desired counts/motor rotation. Desired counts are not used for positioning;
but defines how many counts your motor moves in one rotation based on the
number of feedback pulses you expect to receive from the source input, which
is used to determine your gearing relationship. So, this Master counts value is
used to define the pulse-pulse relationship.

IMPORTANT  The MAG Add-On Instruction can affect your positioning. The issuing
Kinetix 5100 drive (slave) uses the E-Gear ratio to define how it follows
pulses from a source (a master). While the result is that the issuing
Kinetix 5100 drive (slave) follows pulses from another source (master),
the way the function operates can affect positioning of the drive.
Regardless of Operation Mode, the E-Gear ratio is always used to
provide a representation of positioning (units or counts) or to define a
Pulse-Pulse Following relationship (MAG/PT). When the E-Gear ratio is
changed, the positioning of the axis is changed.

EXAMPLE Gearing example:

The master in our system is a 4000 ppr encoder. When the encoder
makes one revolution, we expect the Slavel drive to see: 4000
pulses.

Our application requirement is that we want to follow this encoder
at a 1:2 relationship. So, when the master encoder moves one
encoder revolution, the motor rotates two times.

The Master PPR is not entered anywhere, but is required that we
know this value. We calculate the MAG Set_MasterCounts value
knowing the Master PPR counts and the relationship we want in the
Slavel motor.

We set the MAG Set_SlaveCounts = Motor Feedback Resolution =
16,777,216.

We set MAG Set_MasterCounts = 2000, so when the Slavel drive
sees 2000 master pulses, the Slavel motor moves one rotation, and
thus, as the Master encoder moves 4000 pulses, Slavel would have
moved two rotations.
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There are two modes of the MAG function that can be used. These modes are
defined by the Cfg_GearingMode entry. This entry is not visible and is set for
Fixed initially. You must intentionally change this setting. Fixed mode does
not impact positioning because it uses the existing E-Gear ratio in the Kinetix
5100 drive. Therefore, we can follow a master source at this fixed ratio and
when gearing is disabled, we can continue positioning without losing the
position scaling for the drive.

Variable mode lets you change the E-Gear ratio by manipulating the master/
slave counts values. The variable mode lets you change the ratio. When the
ratio is changed, the motor positioning is affected because the E-Gear ratio is
also used to define Position Scaling. If you require positioning after using the
variable gearing, issue a Homing Sequence to re-establish an origin.

Figure 270 - MAG Ladder Diagram

raC_Dvc_K5100_MAG | raC_Opr_K5100_MAG

K5100 (2198-Exx_xx-ERS] - Use the Motion .. raC_Opr_K5100_MAG ? -
raC_Dvc _K5100_MAG ? Ref_Ctrl_Set ?
: Ref_Ctrl_Cmd ?
i Ref_Ctrl_Sts ?
Set IRefer i
Operands
Operand Type Format Description
Instance raC_xxx_K5100_MAG Tag Unique instance of the MAG Add-On Instruction
Ref_Ctrl_Cfg raC_UDT_Itf_PowerMotionSA_Cfg Tag Interface for Ctrl_Cfg of the Device Object
Ref_Ctrl_Set raC_UDT_Itf_PowerMotionSA_Set Tag Interface for Ctrl_Set of the Device Object
Ref_Ctrl_Cmd raC_UDT_Itf_PowerMotionSA_Cmd  |Tag Interface for Ctrl_Cmd of the Device Object
Ref_Ctrl_Sts raC_UDT_Itf_PowerMotionSA_Sts Tag Interface for Ctrl_Sts of the Device Object

Sets the value of E-Gear Ratio; Denominator 10152 (P1.045)
Set this value to represent the desired counts/motor
rotation. This value defines the number of pulses/motor

Set_MasterCounts DINT (not visible) Immediate or Tag rotation and when used with the feedhack pulses you
expect to see from the source input (also pulses/
revolution) provides a gearing relationship.

- . Sets the value of E-Gear Ratio; Numerator ID151(P1.044)

Set_SlaveCounts DINT (not visible) Immediate or Tag Set this value the same as the Motor Feedback Resolution.

Cfg_GearingMode BOOL (not visible) Tag 1U=:VF;)r(ieadb|e

Set_AccelReference (future) REAL (not visible) Immediate or Tag ggggea%g] %%nalosofga[r)otary motor

Mnemonic Description

Sts_EN (Enable)

This bit is set when the rung makes a false-to-true transition and the message transaction
to MAG is initiated and in process. It remains high until the rung-in condition is false and no
faults are active.

Sts_DN (Done)

This bit is set when the rung makes a false-to-true transition and the message transaction
to MAG (Sts_EN) is complete.

Sts_ER(Error)

This bit is set when the rung makes a false-to-true transition and there is an error that has
occurred with the instruction. (This instruction error can be a result of a fault on the drive
itself). See Sts_ERR for details on the cause of the error.

Sts_IP (In Progress)

This bit is set when the rung makes a false-to-true transition, the MAG message transaction
is successful, and the drive begins following. This bit remains set as the motor is executing
the gearing. It remains set while the MAG is active, regardless of the rung-in condition.
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Error Codes

+ 100 - Kinetix 5100 drive is not ready

« 101 - Kinetix 5100 drive is faulted

« 103 - MSF is executing

« 105 - Drive is disabled

« 107 - raC_xxx_Ks100_MAS is executing

« 108 - Other motion Add-On Instruction is sending the command
« 112 - AccelReference is out of range

« 127 - Previous command is not completed

« 129 - Motor is not connected

« 131 - Slave count is out of range 1 to (2%°...1)

. 132 - Master counts is out of range 1 to (2*"...1)
« 133 - Gear ratio is out of range (262144...1)

See Error Codes on page 524 for details.

O You can use the F1key to view fault error codes.

raC_xxx_K5100_MAH(!

Use the Motion Axis Home (raC_xxx_Ks100_MAH) instruction to command a
homing procedure in the drive. Homing is used to define an origin for your
motor and to establish an absolute positioning reference for the motor. The
description of the different homing configurations is shown on page 298.

Figure 271 - MAH Ladder Diagram

raC_Opr_KS5100_MAH

7 ) . | raC_Opr_K5100_MAH 7 =
7 Ref_Ctrl_( 7
7 Ref_Ctrl_Set ?
77 Ref_Ctr| C 7
> Ref C s ?
77 Set_HomingMethod 7
2 72
7 Set_PostionReference 7
Set_HomeReturnSpeed 2 ??
77 Set_SpeedReference ?
Set_AccelReference 7| ??
77 Set_HomeReturnSpeed 7
et De eTRrance > 77
e -;—; Sef_AccelReference 7
rrd
Set_DecelReference 7

(1) The xxx in the name can be Dvc (legacy applications) or Opr (new applications).
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Operands
Operand Type Format |Description
Instance raC_xxx_K5100_MAH Tag Unique instance of the MAH Add-On Instruction
Ref_Ctrl_Cfg raC_UDT_Itf_PowerMotionSA_Cfg | Tag Interface for Ctrl_Cfg of the Device Object
Ref_Ctrl_Set raC_UDT_Itf_PowerMotionSA_Set | Tag Interface for Ctrl_Set of the Device Object
Ref_Ctrl_Cmd BaC_U[]T_Itf_PowerMotionSA_Cm Tag Interface for Ctrl_Cmd of the Device Object
Ref_Ctrl_Sts raC_UDT_Itf_PowerMotionSA_Sts | Tag Interface for Ctrl_Sts of the Device Object
. 0...38 - See Table 112 on page 301 for Homing methods.
Set_HomingMethod |SINT Tag TIP: You can press F1to see the Homing Methods from the Add-On Instructions help.
Set-PositionReferenc | ey Tag  |The feedback position when a homing procedure is completed. Range: -2,147,483,648...+2,147,483,647
Set_SpeedReference |REAL Tag The first (high) speed reference. Units are 0.1 rpm for rotary motors. Range: 1...20,000
get_HomeReturnSpee REAL Tag The second (low) speed reference. Units are 0.1 rpm for rotary motors. Range: 1...5000
Set_AccelReference |REAL Tag Units are 0.1 rpm/s for rotary motors. Range: 458...30,000,000
Set_DecelReference |REAL Tag Units are 0.1rpm/s for rotary motor. Range: 458...30,000,000
Mnemonic Description

This bit is set when the rung makes a false-to-true transition and the message
Sts_EN (Enable) transaction to Home is initiated and in process. It remains high until the rung-in
condition is false and no faults are active.

Sts_DN (Done) This bit is set when the rung makes a false-to-true transition and the message
- transaction to Home the drive (Sts_EN) is complete.

This bit is set when the rung makes a false-to-true transition and there is an error that
Sts_ER (Error) has occurred with the instruction. (This instruction error can be a result of a fault on
the drive itself). See Sts_ERR for details on the cause of the error.

This bit is set when the rung makes a false-to-true transition, the Home message
Sts_IP (In Process) |transaction is successful, and the homing begins. This bit remains set if the homing is
executing.

This bit is set when the rung makes a false-to-true transition and the Homing
Sequence is completed. Once homing is successfully completed, the CtriSts.Homed bit
=1.

Sts_PC(Process
Complete)

Error Codes

+ 100 - Kinetix 5100 drive is not ready

« 101 - Kinetix 5100 drive is faulted

« 103 -raC_xxx_Ksioo_MSF is running

« 105 - Drive is disabled

« 107-raC_xxx_Ks100_MAS is executing

« 108 - Other motion Add-On Instruction is sending the command
« 111 - SpeedReference is out of range

« 112 - AccelReference is out of range

113 - DecelReference is out of range

« 122 - HomingMethod is out of range

+ 127 - Previous command has not completed
« 129 - Motor is not connected

See Error Codes on page 524 for details.

Q You can use the F1key to view fault error codes.
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raC_xxx_K5100_MAT("

The Motion Axis Torque (raC_xxx_Ks100_MAT) instruction lets you use torque
limiting while a pre-defined speed is used to move the motor. The first time the
pre-defined torque limit is reached, the Sts_TorqueReached bit is set. While
the Sts_TorqueReached bit is set, the MAT operation remains active until it is
terminated by an raC_xxx_K5100_MAS (Motion Axis Stop)/MSF (Motion Servo
Off), or a drive fault. The torque and speed entries are bi-directional.

Figure 272 - MAT Ladder Diagram

raC_Dvc_K5100_MAT
K5100 (2198-Exxxx-ERS) - Use the Motion

Operands
Operand Type Format Description
Unique instance of the MAT Add-On
Instance raC_xxx_K5100_MAT Tag Instruction
Ref_Ctrl_Cfg raC_UDT_Itf_PowerMotionSA_Cfg Tag Interface for Ctrl_Cfg of the Device Object
Ref_Ctrl_Set raC_UDT_Itf_PowerMotionSA_Set Tag Interface for Ctrl_Set of the Device Object
Ref_Ctrl_Cmd raC_UDT_Itf_PowerMotionSA_Cmd Tag 'U“gjfgce for Ctrl_Cmd of the Device
Ref_Ctrl_Sts raC_UDT_Itf_PowerMotionSA_Sts Tag Interface for Ctrl_Sts of the Device Object
The limited value of motor torque, in the
Set_TorqueReference DINT Immediate or Tag unit of 0.1% of the motor rated torque.

Range: -4000...+4000

Torque Ramp Time, the time (ms) it takes
Set_TorqueRampTime DINT Immediate or Tag to ramp up from 0 to the
TorqueReference. Range: 1...65500

Speed limit that is used during the
constant torque operation: unit is 0.1rpm
for rotary motor. Range: -
80,000...+80,000

Set_Speedlimit REAL Immediate or Tag

Mnemonic Description

This bit is set when the rung makes a false-to-true transition and remains set as the
Sts_EN (Enable) message transaction to execute the MAT is initiated and in process. It remains high
until the rung-in condition is false and no faults are active.

Sts_DN (Done) This bit is set when the rung makes a false-to-true transition and the message
- transaction to the drive (Sts_EN) is complete.

This bit is set when the rung makes a false-to-true transition and there is an error that
Sts_ER (Error) has occurred with the instruction. (This instruction error can be a result of a fault on
the drive itself). See Sts_ERR for details on the cause of the error.

This bit is set when the rung makes a false-to-true transition, the MAT message
Sts_IP (In Progress) |transaction is successful, and the motor begins to move. This bit remains set while the
MAT operation is active.

Sts_PC (Process This bit is set when the rung makes a false-to-true transition, the Sts_IP is set, and the
Completed)/ Set_TorqueReference value is reached. This bit is set (and remains set) on the first
Sts.TorqueReached |occurrence of this condition.

(1) The xxx in the name can be Dvc (legacy applications) or Opr (new applications).
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Error Codes

+ 100 - Kinetix 5100 drive is not ready

« 101 - Kinetix 5100 drive is faulted

« 103 - raC_xxx_Ks100_MSF is executing

« 105 - Drive is disabled

« 107 - raC_xxx_Ks100_MAS is executing

« 108 - Other motion Add-On Instruction is sending the command
« 111 - Speed limit is > 80000 or < -80000

« 116 - TorqueReference is out of range

« 125 - TorqueRampTime is out of range

« 127 - Previous command has not completed
« 129 - Motor is not connected

See Error Codes on page 524 for details.

O You can use the F1key to view fault error codes.
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Error Codes

Table 158 - Kinetix 5100 Drive Add-On Instruction Error Codes

instructions for the Kinetix 5100 drive.

Q You can use the F1key to view fault error codes.

Motion Error Codes (Sts_ERR) describes the error for Logix Designer.
Table 158 lists the error codes for Logix Designer application motion

Error |Description Instruction Name'"

Code MSO MSF | MAFR | MAS MAJ MAT MAI MAM MAH MAG
100 |Drive is not ready X X X X X X X X X X
101 | Drive is faulted X X X X X X X X X X
102 |raC_xxx_K5100_MS0 is executing X
103 |raC_xxx_K5100_MSF is executing X X X X X X X X
104 | Another raC_xxx_K5100_MSF is executing X
105 |Drive is disabled X X X X X X X
106 | Another raC_xxx_K5100_MAFR message is executing X
107  |raC_xxx_K5100_MAS is executing X X X X X X X
108 /égomtrr:gnfsj/& motion Add-On Instructions is sending the X X X X X X
M |SpeedReference is out of range X X X
N2 |AccelReference is out of range X X X X
T3 | DecelReference is out of range X X X X
M5 | StartingIndex is higher than 99 X
16 | Torque is out of range X
17 | NonCyclicMoveType is higher than 3
18  |CyclicMoveType is higher than 2
19  |TravelMode is not either 2 or 10
122 |HomingMethod is out of range X
125 | TorqueRampTime is out of range X
126 |Homing is not completed X
127  |Previous command has not completed X X X X X
129 [Motor is not connected X X X X X X X X
131 | Gear slave counts is out of range X
132 | Gear master count is out of range X
133 | Gear ratio is out of range X
140 | Operation is not supported when device is virtual X X X X X
141 | Motor type not supported (Linear) X X X X X

(1) The xxx in the name can be Dvc (legacy applications) or Opr (new applications).
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Drive

AUX
MFB

Full Closed Loop Control

Topic

Page

Full Closed-loop Control

526

The full closed (dual)-loop control can be useful when compliance or slip exists
between the motor and the load. A second encoder is used to close the position
loop. This encoder is located at the load side where accurate positioning is

required.

The full closed-loop control function is used to reduce the position error/offset

and improve the

positioning accuracy at the load, since the load feedback

device is typically located on the load side of the mechanism.

IMPORTANT

This function applies to PT, PR, and 10 operation modes.

Figure 273 - Wiring Diagram

| Encoder (A, B, Z) Signals

U Encoder Encoder

V

W Motor Coupling Main
Mechanism Shaft
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Figure 274 - Control Structure
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Full Closed |00p Control To execute the full closed-loop control, follow these steps.
1. Connect auxiliary encoder (OA, OB, OZ) to the AUX port.
Function List B8 8 A
v ’Em ~ & B Paramet [Kinet [el[@]=
v Drive 1:Kinetix 5100(offline —r 0 :
B Communication Setting e s dA9& l@ Parameter Setting Wizard - O ¥
;'f"ri" 1P Address Setting Motor Drive General status monitor Control 1/0  Communication Di Parameter Name Unit [ Minimum ~ Maximum Default 16/32 bit
v 3 settings — — — = — e
s 0 |Name [EREEEe «[(FullClosedLoopControlConfiguration [ 0x0000 ~ OxF131 0x0000 16bit 3
General Setting £ 148 |analogToTorquescale s
A\ Command Source 149 |BrakeOnDelay Full-closed Loop Control Configuration
nn Pulse Output 150 |BrakeOffDelay 1 0x0000
% E-gear Ratio 151 |GearRat ioFollowerCountsNl atue| o
Filter /| 152 GearRatioMasterCounts X : Switch of full-closed loop function
I Notch Filter 153 |EncoderOutputResolution s
] Limit 154 |Speediindon @e : Disable full-closed loop function
4\, Analog 1/0 155 |ToSpeedAction
v 2 Full Closed Loop Brake 1 956 |SpeeduindonTime O1 : Enable full-closed loop function
ol “":"E i P1.642| 157 [ShuntResistorValue
anual Tuning = s
g,\um Tuning 134 %z . ; :""‘" Y : Output source of 0A/0B/OZ
Inertia Estimation p1.043| [T "rositioniindon @@ : The output source of OA/OB/OZ is the encoder of the motor
e 2] 160 [Haxinumspeea
Plsitics oo 161 |overloadiarninguserThreshold O1 : The output source of OA/OB/OZ is the encoder of the auxiliary encoder
: 162 |CrashProtectionTorqueThreshold e
X ‘C'::::::YL::;" RO e lcrashProtect ionFilterTine Q2 : The output source of 0A/OB/OZ is the pulse command of 1/0
z et 19 165 |FrictionCompensation
i scope e Il s Py = n Z : Polarity setting of auxiliary encoder
[P, Parameter Editor 166 |FrictionCompensationSmoothTime
Digital I0 / Jog Control 167 g iti i @e@ : Forward: A-phase exceeds B-phase
1) Fault Information 169 |AnalogToPositionMaxRotationNum
& Monitoring Status 171 |AuxFeedbackResolution O1 : Reverse: B-phase exceeds A-phase
v -#P Motion Control GEd A T i
PR Mode Editor Brake| 173 |FullClosedLoopControlConfiguration ERLoputipulselfilter
E-CAM Editor 175 @: By Pass v
1] Capture(CaP)/Compare (CH 176 |AbnormalAnalogInputVoltageLevel
v @ prive 2:Kinetix 5100(offline! 179 |EncoderoutputDenoninator s v
Communication Setting '(_‘
# Drive IP Address Setting B
v 3 settings R Read-only S [Set when Servo is off P \Valid only upon power
g i Firmware version:V2.002.331010001 Note: Double-click the| !
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2. Use KNX5100C software Function List>Parameter Editor>General to
Enable full-closed loop function (x=1).

3. Choose the source of the encoder output.

4. Configure the auxiliary encoder resolution ID171 (P1.072)
AuxFeedbackResolution.
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5. Set the appropriate gear ratio ID151 (P1.044), ID152 (P1.045).

Configure the error protection range between auxiliary encoder and
motor encoder ID172 (P1.073) MotorAndAuxFeedbackErrorLimit.

When commissioning, set (ID172 (P1.073)) with a smaller value to avoid
the motor runaway due to auxiliary encoder disconnection or polarity
configuration issue.

7. Configure Low-pass filter time constant ID174 (P1.075)
FullHalfClosedLoopLowPassFilterTime.

8. Configure the error auto-reset condition ID677 (P1.085)
FullClosedLoopPositionErrorAutoResetThreshold.

9. Configure encoder output parameters, if necessary ID119 (P1.003.Y),
ID173 (P1.074.Y), ID153 (P1.046), ID175 (P1.076), ID179 (P1.097)).

10. Start full closed-loop control function ID173 (P1.074.X)
FullClosedLoopControlConfiguration.
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Notes:
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Get Started

Use the Scope Function in KNX5100C Software

Topic Page
Get Started 529
Scope Functions 530
Quick Setup of Communication Channels 530
Select Communication Channels 531
Enable Stop Condition 534
FFT Display and Show RMS Value 535
Fine-Tune the Scope 536
Set Preferences 537
Use Popup Menu for Save Options 538

Function List

The Scope option provides you with a personal computer-based digital
oscilloscope function for real-time drive data monitoring. You can use two
scope modes (8K and 16K) to measure and monitor many signals quickly
without oscilloscope equipment.

To open the Scope dialog box, select Scope from the Function list.

B

4 fE] Start
4B Kinetix 5100(offline)
B Comunication Setting
i Drive IP Address Setting
a 78 Settings
& Motor Selection
-4} General Setting
- Canmand Source
nn Pulse OQutput
-y E-gear Ratio
Y Filter
- Hotch Filter
= Limit
-y Analog I/0

4 [ai Tuning
E Manual Tuning
2% Auto Tuning
@ Inertia Estimation
@ System Analysis
{8 Position Loop
@ Velocity Loop
LfZ Current Loop
—-» -1l Scope
-|P] Parameter Editor
& Digital I0 / Jog Control
-/ Fault Information
K2 Monitoring Status
4-4° Motion Control
[¥ PR Mode Editor
- E-CAM Editor

-3 Full Closed Loop/Linear Scale
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Scope Functions To execute Scope functions, click icons on the toolbar.

Bl scope [Kinetix 5100]
B = ﬂ: :B: 0\ 0\ @ R

(541

@ || @ | Run | | I<Quick tool » v|| Add | Update |

« Save File (*.scp): Save the waveform displays on the screen as a scope file
(*.scp) or other files in several kinds of format.

« Open File (*.scp): Open and read the scope file (*.scp) and display the
waveform displays on the screen.

« Show all channels with same scaling: Display the channel data with the
same scaling/axis on the screen.

« Show all channels with different scaling: Display the channel data with
different scaling/axis on the screen.

« Zoom in (Fs). Zoom in to the waveform displays on the current screen.

« Zoom out (F6). Zoom out of the waveform displays on the current screen.
« Previous screen (F7). Display the previous screen.

« Optimize the current view: Optimize the display in the current screen.

« Clear Screen. Clear the waveform displays on the current screen.

« Screen second switch (20 <->120). It is used to select the data buffer (X-
axis) that the screen can display one time. When selecting 20, it indicates
that the screen can display 20 seconds of data buffer for one time.

+ Run: start to execute the data logging against time.

«  Quick tool: select the Quick Setup from the Quick tool template.

« Add: add the current channel setting to Quick tool template.

« Update: update the current channel setting to Quick tool template.
« Delete: delete the selected Quick Setup from Quick tool template.

Quick se“‘p of Use the pull-down menu to select monitor option from Quick tool template
Communication Channels and do the quick setup of Communication Channels.
[ Elrun | [<Quick tool > v]| add ||

RERRRREEEERERRRREEE 005 fnalysis
Bl E 009 Analysis
E 92C Analysis
Tuning Gain Analysis
Tuning Vibration Analysig
Pulse command analysis
Speed-torque analysis

« Eoos Analysis - Quick setup for Eoos (Regeneration Error) Analysis.

« Eo009 Analysis - Quick setup for Eoo9 (Excessive deviation of Position
Command) Analysis.

« E02C Analysis - Quick setup for Eo2C (Drive Overload) Analysis.

« Tuning Gain Analysis - Quick setup for Gain Analysis.

« Tuning Vibration Analysis - Quick setup for Vibration Analysis.

« Pulse command analysis - Quick setup for Pulse command analysis.
« Speed-torque Analysis - Quick setup for Speed-torque Analysis.
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Select Communication The scope speed determines the available channels. After you choose the
Channels communication speed, the system disables the unavailable channels
automatically.
. CH (Channel) (1) - To display data on the screen, check the channel that
you want to view.

« 32bit (2) - This option is used to select the data length of the channel.

- When the checkbox is checked, it indicates that it is a 32-bit data. At
this time, two 16-bit data (the data of CH1 and CH3) is combined into a
32-bit data and CH3 is disabled. By the same logic, the data of CH2 and
CH4 is combined into a 32-bit data channel and CH4 is disabled.

- When the checkbox is not checked, it indicates it is 16-bit data. You can
enable each channel.

« Color Selection (3) - You can choose the channel display color by
preference. When you click, a color selection dialog box appears and you
can choose your favorite color.

« Data (4) - If there is data on the screen, when you move your mouse over
the data, the current data value of the point where the mouse is located is
shown.

@ Double click the Data field to display the data with BIT or HEX format.

« Relative Value (Rel. val.) (5) - If there is data on the screen, when you
move your mouse over the data, the data value relative to the value of the
starting point is shown.

lMoftor' current: percen VI :
3 A Data:_ Basic colors:
5Re1.val.:_ H P NN
Il el § 0
HEENENENN®N
[ CH1:|General ~|[@]32 bit HTNMEENENNR
R
pata: [ HEEEENT N
Rel. wal.: 8
\EEEEREEREEaEERE | | wenete
+EEREEAREEEERERAE EEEEEEER
EEEEEEEN
l Define Custam Colaors >> ]
l oK ] l Cancel ]
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532

« General - From the pull-down menu, choose General. The General setting

lets you choose what to monitor.

CHL: lGener‘al v]bit CHL: [General ([ |32 bit
Mot or c lMoftor' current: percen VI

Parameters

User Array | 9 oata: [
ret. vol... N ret. vor..

Following error [PUU] (Command before filter - Feedback pos: s
Follawing error [Pulse] (Command before filter - Feedback pe
Position error [PUU] (Command after filter - Feedback posit:
Position error [Pulse] (Command after filter - Feedback pos
Pulse command frequency [kHz]

Speed command: voltage [Volt]

Speed command: rotation [rpm]

Motor speed: real-time [rpm]

Motor speed: filter [rpm]

Torque command: voltage [Volt]

Torque command: percentage [%]

Motor current: percentage [%]

Motor current: ampere [&mp]

DI status

DO status

VBus wvoltage [Volt]

J-L Ratio [Times]

Phase offset position [@ - 9999]

Average load rate [%]

System Variable Monitor Value #1: P0.009 <= (*P0.017)
System Variable Monitor Value #2: PO.019 <= (*P0.018)
System Variable Monitor Value #3: P9.0G11 <= (*P0.019)
System Variable Monitor Value #4: P0.012 <= (*P0.020)
Index of PR command path

Overload (E 92() protection count

Regeneration error (E 905) protection count
Auxiliary encoder feedback [PUU]

Auxiliary encoder feedback [Pulse]

Auxiliary encoder position error [PUU]

Main / auxiliary encoder position error [Pulse]

Main / auxiliary encoder position error [PUU]
DC Bus Voltage [Volt] ¥

lf\'lotor‘ current: percentage [%] IHcrtor‘ current: ampere VI

oot . Data:

o

« Parameters - From the pull-down menu, choose Parameters.

[¥] cH1: |General ']bit [V] CH1: [Paramel « 132 bit
el o -
Parameters
User Array ‘ ot _
rel. ve1.: . re. val.: .

« User Array - From the pull-down menu, choose User Array. Set the array
between 0...63 for the array you want to monitor.

[IcH1: [General _ xfpit ] cH1: [User & v |  [7]32 bit
PN General | 1 (0 ~ 63)

Parameters

User Array |9 oata: [

Rel. wal.:
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« CHs5...8: This function is only available for 8K baud-rate enabled. You can
observe all eight channels of data. Channels s...8 function the same as
Channels 1...4.

Fine-tuning | Preferences
CH5-~CHS | Condition

[V CHs: |General v [7]32 bit
[Feedback position [PU v |

Data: 65535
Rel. wval.: 65535

[¥] cHe: |Genera1 v‘|:| 32 bit
Feedback position [PU v |

Data: 65535
Rel. wal.: 65535

[v] cH7 - IGener‘al - ‘D 32 bit

(Camnand position [PUU v |

Data: 65535
Rel. wal.: 65535

[v] cHa: [Gener‘al v ||:] 32 bit

(Camnand position [PUU v |

Data: 65535
Rel. wal.: 65535
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Enable Stop Condition When Enable Stop Condition option is selected, after Run is pressed, you can
select one channel and stop its monitoring operation after a period.

=y |
Fine-tuning Preferences
CH5-CHE Condition [

Stop Condition

Enable Stop Condition

Channel Condition
CH1 = .\':'
CH2 = :\':I
CH3 -
CH4

CH5 | Set | | Reset |
CH&
CH7

CHE

Continue after condition

satisfied T
4 5000 ms

Q) 8K 16K

FFT Display
Show RMS Value

1. Check Enable Stop Condition.
2. Select the channel.

Select the logical condition (>=, =, and <=), add a value that determines
the threshold for when the monitoring operation is to stop, and click Set.

4. Add avalue for ‘Continue after condition satisfied’.

This option is used to set the time (lasting time) for which the digital
scope collects data after the stop conditions are met.

For example, select CH2, select = and set the value to 1000, then set the

continue time to 2000 ms. Once the value reaches 1000, data is collected
for another 2000 ms.
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FFT Display and Show RMS  This option is used to display the frequency spectrum of the waveforms. From

Value the Condition tab, you can select FFT Display and Show RMS Value.
> T} |
Fine-tuning | Preferences |
CH5~CHS | Condition {

Stop Condition
[[JEnable Stop Conditiaon

Channel Condition
@) CH1 >= |0

CH2 - o

CH3 P '\.j

CH4

CHS [ Set ] [ Reset ]

CHG

CH7

CH8

Continue after condition
satisfied T

5000 ms

@ 8K () 16K

[ FFT Display
[]Shaw RMS Value

When you check FFT Display, use the zoom in/zoom out tools or use the mouse
to drag a rectangle area and drop it on the screen to display the frequency
spectrum of the waveforms.

When you check Show RMS Value, the RMS value of each channel is also
displayed.
Qe 00

CH1:Speed command: rotation [rpm](R.M.S) 999.999

CH2:VBus voltage [Volt](R.M.5) 316.956

CH3:Pulse command frequency [kHz](R.M.S) _
CH4:VBus voltage [Volt](R.M.s) [BB8.888

CH5:Torque command: voltage [Volt]{R.M.5) @@8.8e8

CH6:Torque command: percentage [%](R.M.5) @@8.808
CH7:Internal Parameter 46(R.M.5) 988.888

CH8:Internal Parameter 47(R.M.5) ©08.088
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« The X-axis represents the frequency and the unit is Hz.

« The Y-axis represents the strength of the signal, which has no absolute
unit but is a relative value.

« Theicons on the FFT Display toolbar function the same as the icons on
the Scope toolbar.

« Double-click any point of the FFT Display screen and all points display.

« You can also use the mouse to drag a rectangle and drop it on the screen
to display the frequency spectrum of the waveforms.

« Thetitle bar of FFT Display window, such as FFT: 32768 Pts, indicates the
data number of the selected area. The larger the number, the better the
resolution (DPI™). We recommended a value of at least 512 or higher.

« Theimage of the FFT Display screen can also be saved as a picture (*.bmp
file). Place the cursor on the FFT Display screen, right-click the mouse,
and choose ‘Save as picture (*.bmp)’.

Fine-Tune the Scope When the other functions cannot meet your requirements, you can enable the
Fine-Tuning function.

S cains lp
nethx 5100 |[[0:00] FT: Passticn mods (cermanal block inpur)

[ BSEEAR @

CH5--CH8 Condition

Fine-tuning Preferences

Movement Offset: 200

Zoom: 129 %

v|Enable 5ingle Channel Filne-tuning

CH1 CH2 CH3 CH4
CH5 CHe CH7 CH8

V| Zoom Time-axis only

‘ =l 7] Zoom Value-axis only

Align Time-axis based on this CH

Specity Display Range

start(ms) end(ms) Max Min
(HL  © -0.125 32767  -32768
(H2 o -0.125 32767  -32768
(3 © -0.125 32767  -32768
CHa  © -0.125 32767  -32768

Specify Display Range
start(ms) end(ms) Max Min

CH5 @ -9.125 32767 -32768
CHe @ -0.125 32767 -32768
CH7 @ -0.125 32767 -32768
CH8 @ -0.125 32767 -32768

[ ok |
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Set Preferences

When the Enable Single Channel checkbox is checked, it indicates that
Fine-Tuning function is enabled.

When the Channel checkboxes are checked, only the waveform displays
of the selected channels can be zoomed in/out and moved.

When all Channel checkboxes are checked, the waveform displays of all
channels can be zoomed in/out and moved.

Zoom Time-axis only - If this option is not selected, the values of Time
axis do not change when you zoom in/out and move the waveform
displays.

Zoom Value-axis only - If this option is not selected, the values of Value
axis do not change when you zoom in/out and move the waveform
displays.

Align Time axis based on this CH - When this button is clicked, the

system changes the time of other channels and make it the same as the
time of the selected channel.

Specify Display Range - The start and end values are the start and end
points of the data. To convert these values into time, multiply by the time
unit. For example:

- Time unit is 0.125 ms
- Start point is 100, therefore, 100 * 0.125 = 12.5 ms
- Endpoint is 2000, therefore 2000 * 0.125 = 250 ms

Keep current Max/Min while running - The scope remains the current
Max/Min value after the user pressing RUN if this setting is checked. The
system uses the default Max/Min value if this option is not checked.

Show Grid Line - The scope screen shows the grid line when selecting this
option. The square button on left is to select the color of the grid line.

Auto adjust the scope display - The system adjusts the size of scope
automatically according to screen resolution and selected condition.

Show saving preference options - The options that appear when you
right-click on the screen.

@

CH5~CH8 | Condition

Fine-tuning | Preferences

= Keep current max./min. value while
“ running

[¥] Shaw Grid Line
[¥] Auto adjust the scope display

[¥] Shaw saving preferance aptions
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Use Popup Menu for Save When you right-click the mouse on the screen, the following popup menu
0pti°ns appears.

Save as Picture(*bmp) ‘

Save Scope Data as Text File(*tut)
Save Current Displaying Data as Text file{(*.t«)

« Save as a picture(*.bmp) Save the signal data as a picture (*.bmp file).

« Save Scope Data as Text File (*.txt) Save all signal data as a text file (*.txt
file).

« Save Data of Current Display as Text (*.txt) Save the signal data on the
current display as a text file (*.txt file).
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Appendix F

New Kinetix Drive ADC
Preparation

Automatic Device Configuration

Topic Page
Get Started 541
Compare the Configuration Data 542
Upload the Configuration Data 543
Overwrite the Configuration Data 544

Automatic Device Configuration (ADC) function is supported in Kinetix® 5100
firmware revision 2 and later.

This function is only available with I0 mode operation and allows for an
original drive configuration (parameters) to be automatically downloaded to a
new Kinetix 5100 drive. This is useful when a replacement drive is used, drive
parameters have been changed and no longer match the original drive
configuration (parameters), or when KNX5100C software is not accessible.

Before ADC is activated on the original Kinetix 5100 drive, any typical drive
settings or changes to the drive must be completed. This includes tuning, 10
configuration, E-Gear ratio, hookup/polarity, and other common drive
configuration settings.

To prepare the new Kinetix 5100 drive:

1. Apply logic power to the new drive
2. Remove any Ethernet port connections (Port1/Port2)
Change the Kinetix 5100 drive IP address:
« Use the keypad to match the IP address, subnet, and gateway settings

to the original drive. See Edit Network Settings on page 122.
4. Verify the Kinetix 5100 drive Operation Mode:

« Ifthisis a new drive, the factory default operation mode is PT
(Position mode-terminal block input). The drive must be set for IO
Operation Mode. Change the Operation Mode using the drive keypad
(see Table 69 on page 125). Control Mode ID117(P1.001) = 0xOC.

It is optional to cycle power to the drive. With power applied, re-connect the
Ethernet port connections. After a short synchronizing period, the new drive
updates with the controller's stored configuration (parameters) and the
Kinetix 5100 Module AOP status is Running.
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Automatic Device Configuration

540

IMPORTANT  Automatic Device Configuration (ADC) does not support induction and
linear motor parameters.

Figure 275 - Module Configuration for ADC
8 Mo propertes:Locat 2156 er00s ers 2000« [

- Moduie Info

H Type: 2198-E1004-ERS Kinetix 5100 Position Servo Drive, 0,4KW, 120-230V AC
£ Intemet Protocol

‘- Port Configuration Vendor: Rockwell Automation/Allen-Bradley

* Network Parent: Local Ethemnet Address

Name: k5100_Node31

- |:|

(@) Private Network:

192.168.1.| 91 :

(T Host Name:
Module Defiition
Revision: 2001 Module Definition X
Electronic Keying: Compatible Moduie
Connection: Data with Camring
[ configredsy: Extermal Means Revision: 2 v [
Electronic Keying: Compatble Moduie v

Connection:
Configured By.

[ Data with Cammin |
External Means. ™ | |

Figure 276 - Module Properties>General Settings Shows ADC Configuration Is Active
Module Definition

Change ...
Revision: 2,001
Electronic Keying: Compatible Module
Connection: Data with Camming

Configured By:

This Controller <ifs—

Figure 277 - Configuration Screen
8 oae mopercn 17w ioos o5 2 [

General Configuration
Connection
Modue Info
Configuraton To view configuration settngs, use K5 100C software.
Intemet Protocol 0 To configure device setongs, rhibit connecton, then modfy device setongs usng
Pt Corfiguration K5100C software.
Metwork
Configration Sonatre Date Time
Project: OXDESICFS) 09/16/2020 11:31:03AM
Drive: D859
Refresh -
Connecton fauts may ocour f the configuration in the device does not
I\ match the project. To ensure the configuration s consstent, Resalve Differences
ard apoly module proper bes.
Rt Rurring [I] _ Cancel Hep
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Get Started Version 2 and later of the Kinetix 5100 module AOP and Kinetix 5100 drive
firmware lets you change the Kinetix 5100 Module Properties (General >
Configured By) setting for:

« Configured By: External Means, or
- Configured By: This Controller

When you choose ‘Configured By: This Controller’, the ADC function is active
and the established Configuration Signature is used to validate the original
Kinetix 5100 drive. IO operation mode must be used, and the Ethernet/IP™
connection between the controller and drive must be active.

When an active connection exists between the controller and the Kinetix 5100
drive, changing any Kinetix 5100 drive parameters using Class 3 messaging or
KNX5100C software is not permitted. Controller-drive data exchange only
occurs when the drive and controller signatures are synchronized. The ADC
function is only active with I/O mode when the control mode parameter ID 117
(P1.001) value is 0XoC.

IMPORTANT  Updating Kinetix 5100 drives Major Firmware levels can cause loss of
ADC functionality. Configuration with K5100C software followed by
correlating the configuration from the drive into Logix might be
required.

‘Configured By: External Means' allows KNX5100C software to create and modify
Q the configuration, then download it to the Kinetix 5100 drive via the Kinetix 5100
drive USB port.

The different values in the ‘Connection’ field determines the assembly output
Q instance and motion function.

« Data with Camming: Assembly output instance 106 is configured to use

raC_Opr_K5100_XXX Add-On Instructions and the Device Object Handler can be
used.

« Data: Assembly output instance 106 is configured for use with Version 1
raC_Dvc_K5100_XXX legacy Add-On Instructions.

Figure 278 - Module Definition

p —_
Modute Defrton - e

Seres: A =

Reveson: F - 001 ¥

Dectron Keyng Compatbe Modue -

Connecton [Cats wen Cammeg |

Cortgured By Dats i
OstawtrCommng |
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Compare the Configuration When first activating ADC, the Configuration Signatures are different. If the

Data configuration data in the controller and the Kinetix 5100 drive are different,
data exchange between the drive and controller cannot be established. In this
case, the Kinetix 5100 drive Ethernet/IP connection is not inhibited and the
drive shows Code 16#000c Service Request Error: Invalid mode or state for
service request.

Figure 279 - Configuration Compare Error

<4 B 1755 Backplane, 1756-A7
4 [ [1]1756-EM2TR EM2TR
4 Fz Ethemet
B 1755-EMETR EMITR
P i 311 TRE 1 T8 €1 A0 AN
Modude Defined Tags
2 K510
£ ¥S100:0
Description
Status Configunng
IM-uduI: Fault  (Code 165000<) Senace Request Erron Invalid mode ar state for senace request. |

Use the Add-On Profile (AOP) Configuration dialog box to determine whether
the configuration signature data in the controller and the Kinetix 5100 drive
are different. The signature and date/time in the controller are once again
stored when one of the following occurs:

« The AOP is created. The value is based on the original Kinetix 5100 drive
AOP values, which might (or might not) match the replacement drive
values. To view the original drive values, use the KNX5100C software
after resolving differences using ‘Overwrite’.

«  When you click ‘Upload’ in the ‘Resolve Differences’ dialog box to upload
the configuration data into the AOP.

«  When you click ‘Overwrite’ in the ‘Resolve Differences’ dialog box.

The signature of the connected Kinetix 5100 drive is automatically read when
you click 'Refresh'. If the signature in the controller and the connected
Kinetix 5100 drive are different, the Module status is Faulted. The differences
must be resolved or overwritten before the Kinetix 5100 drive Module status is
Running. When that occurs, data exchange between the drive and controller
can begin.

Figure 280 - Configuration Signature
(3 modute propetes: vz css-cioosces 200 [

Genersl Configuration
Connection
Modue info
Configuration To view configuration settings, use KS100C software.
Inbemet Protocel o To configure device settngs, inhibit connection, then modfy device settings using
Pont Configution KE100C software.
Network
Configuration ture Date/Time
Project: O 1FDETF OH2L2020 10:07:40 AM
Drive: 81941549
Resove Differences -+
Connection faults may ocour if the configuration in the device does not
| . match the project. To ensure the configuration is consistent, Resoive Differences
and apply module properties.
Status: Fouled 0K Corcel ooy Help
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Upload the Configuration Click 'Upload' in the 'Resolve Differences' dialog box to upload the
Data configuration data from the Kinetix 5100 drive into the AOP.

Figure 281 - Upload Configuration Data
[ vose roprsr e e ioves 2000 [

General Configuration
Connection
Module Info
Corfiguraton ’ To view configuration settings, use K5100C software.
Irdemet Protocol 'o To configure device settings, inhibit connection, then modify device settings using
Port Corfiguration K5100C software.
Network
Configuration ture Date,Time
3
Resolve Differences g
— - 09/21/2020 12:21:30PM

Press "Upload" to upload configuration settings from
4 l'\ the physical device to this project.

Press "Overwrite”, to overwrite the physical device
with the project configuration.

] (=)

i Upload and Overwrite actions must be appied and are QL e ceMicE coesnal B8
exequted upon connection establishment.

|[l.ubad I [overwrite | [ cancel |
Status: ot 0K | Cancel

After the upload is complete, the Configuration Signature and Date/Time in
the controller is changed to be the same as the connected Kinetix 5100 drive
when the Upload was clicked. After you click 'Apply’, the Configuration data is
saved in the Studio 5000® project and controller. These configuration settings
(parameters) are applied and executed by the controller to the Kinetix 5100
drive when the Module Status is Running.

Figure 282 - Apply Configuration Data

Configuration

Te view configuration settings, uss KS100C software,
0- To configure device settings, inhibit connection, then modify devios settings using

K5100C software.
ation Sqnature Date/Time
|Wmt: (xSADSHCE 09/21/2020 12:43:12 PM I
Drive: 0 5AD 599CH
Reschve Differences | | Refresh -
l

Connection faults may ooo if the configuration in the device does not
[y, match the project. To ensure the configuration s consistent, Resotve Differences
and apply module properties.
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Overwrite the Configuration To overwrite the configuration data in the Kinetix 5100 drive with the settings

Data that are stored in the Studio 5000 project and the controller, click 'Overwrite'
in the 'Resolve Differences' dialog box.

Figure 283 - Overwrite the Configuration Data
0 Moduie properties: ez a1ss etoo-exs 2000 < [

General Configuration
Connection
Moduls Info
Canfiguration To view configuration settings, use K5100C software.
kriemet Protocel 0 To configure device settings, inhibit connection, then modify device settings using
Port Corfiguration K5100C software.
Netweork
Configuration e Date/Time
Resolve Differences n
= ——— 1 | 09/21/2020 12:48:33 PM
Press "Upload™ to mludomﬁquramn settings from
ks the physical devce to this project
Press "Overvaite”, to overwrite the physical device -
A [ ]
0 mdwmﬂ:emmtbemmxe o in the device does not
executed upon connection es!

Inis consistent, Resolve Differences

=] o

Status: Faukes R s

After you click 'Overwrite’, the Date/Time of the configuration data stored in
the Studio 5000 project and the controller is updated, which gives those
configuration settings the latest time stamp. After you click 'Apply’, the
Configuration data with the newer date is saved in the Studio 5000 project and
the controller. These configuration settings (parameters) are applied and

executed by the controller to the Kinetix 5100 drive when the Module Status is
Running.

Figure 284 - Apply Controller Configuration Data

3 Mo ropes v s o s 200
Gerwral Configuration
Connecion
Moduls info
Corfqration”™ T v configuration settings, use K5100C software.
Intemet Protocol 0 T configure device settings, inhibit conneciion, then madkf'y device settings using
Poa Configumtion K5 100C software.
Netwark
Configration Sgrature Db Time:
[Prsece: 045AD599C8 ey orsazem |
Drive: OxB1341549
Resoboe Differences | Refresh -
Connection faults may coour if the configuration in e device does not
l\ match To ermuore the i conmistent, Resabve Differences
and applhy madue propertes.
- (o) [ 2
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Appendix G

History of Changes

This appendix contains the new or updated information for each revision of
this publication. These lists include substantive updates only and are not
intended to reflect all changes. Translated versions are not always available for
each revision.

2198-UM004C-EN-P, August 2021

Change

Added support for linear actuators, linear motors, and induction motors.
Updated guidance for downloading fault code and parameter spreadsheets.
Updated the Typical Control Configurations section.

Updated Table 34 - Feedback Signals by Device Type.

Updated cable information to include linear actuators, linear motors, and induction motors.
Added a procedure for Motor Analyzer - Rotary Motors and Linear Motors.
Added a procedure for Dynamic Motor Analyzer - Induction Motors.

Added a procedure for Static Motor Analyzer - Induction Motors.

Added a procedure for Inertia Estimation Motor Analyzer - Induction Motors.
Updated the Configure Electronic Gear (E-Gear) Ratio section.

Updated Chapter 9, Tuning.

Added Select Operation Mode and Direction Control section.

Updated the Position Control section.

Updated the Speed Mode section.

Updated the Torque Mode section.

Added a Filter section to combine the filter types into one section.

Updated the Dual and Multi-modes section.

Updated the Analog Outputs and Monitoring section.

Updated the Detailed Operation in PR Mode section.

Updated the Homing section.

Added information to the Arithmetic Operation Commands section.

Updated the PR Execution Process section.

Added Kinetix 5100 Servo Drive and Linear Actuator Wiring Examples.
Updated Appendix C Use Add-On Instructions.

2198-UM004B-EN-P, November 2020

Change

Added 400V-class drive information.

Added drive compatibility with Kinetix TL/TLY (200V-class) servo motors.
Added Table 96 Kinetix 5100 Output Assembly Data (Instance 106).

Added Table 98 CAM Parameters.

Added Figure 86 CAM Execution.

Added 1/0 Mode - CAM section.

Added Message Service - Get/Set Chunk data to the Data Array section.
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2198-UM004B-EN-P, November 2020 (Continued)

Change

Added power wiring examples.

Added Add-On Instruction information for raC_Dvc_K5100_MAPC.

Added Automatic Device Configuration appendix.
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general settings 385
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speed fitting 404
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connecting cables 110
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external passive shunt resistor 45, 46

wiring 108

F

fault
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fault information
KNX5100C software 452
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feedback
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connector kit 107
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full closed-loop control 525
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KVI 224
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positive limit 303

rising-edge 309
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Z pulse 315
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1/0 specifications
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pulse inputs 63
IEC 61508 410
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grounded power configuration 81
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fault information 452
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PR mode setting 346
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manual mode tuning

parameters 218
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monitor status
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brake currents 71
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feedback pinouts 56, 73
ground termination 98
interconnect diagram
Kinetix MP 467
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Kinetix TLY 468
power pinouts 53
power wiring 98
shield clamp wiring 98, 104
motor acceleration 455

motor command 455
motor deceleration 455
motor noise 456
motor offset 149
mount drive 47, 48
mounting requirements 31

Nikon encoder specifications 73
no rotation 456
noise on wires 455
noise zones 43
noise reduction 44

operation modes 77
overheating 456
overlap 369

P

PAC with EtherNet/IP 25
panel requirements 31
parameter monitoring 445
passive shunt
connector wiring 108
use cases 3b
wiring 463
PCDC 130
PFH definition 414
pinouts
AC input power connector 53
auxiliary feedback 56
control AC input power 53, 54
Ethernet (Port 1) 57
1/0 55
motor feedback 56, 73
motor power 53
safe torque-off (ST0) 52
shunt resistor 53, b4
plan your installation 31
PLC with Explicit Messaging 26
PLC with PTO, Analog, Digital 170 27

position command

absolute 327
high-speed position capturing command
328

incremental 328
relative 328
position control
mode 2 326
mode 3 326
position error 294

power block diagram 475
power dissipation 37
PR command

end register 294
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PR display 348
arithmetic operations 354
homing methods 349
indexing position 353
jump command 352
position command 351
speed command 350
write command 352
PR execution
358
interruption 363
motion command generator 359
overlap 369
PR executor 359
PR queue 359
sequence command 359
trigger mechanism 358
PR mode
285
arithmetic operations 339
commands 286
homing 298
index position 333
jump 329
position control command 326
trigger method 354
write command 331
Product Compatibility Download Center 130

product compatibility download center 490,
492

product selection website 15

pulse bypass function 390

pulse inputs 63

PUU number 429

0

quick tool 530

real time display 119
relative position command 328
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clearance 38
UL3
route power and signal wiring 80
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communication path 482
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safe torque off 77, 409
pinouts 52
safe torque-off 416
bypass wiring 417
cascaded wiring 417
operation 411
PFH 414
specifications 418
wiring diagram 418
safety products catalog 413
scope functions toolbar 530
scope modes 529
select

AC line filter 32
enclosure 36
self-sense 149

sequence command 359
multiple command 362
position command 360
speed command 361

servo motor compatibility 93

set parameters 447

shield clamp 98, 104

shunt resistor 45, 46
2097-Rx 18
2198-Rxxx 18
interconnect diagram 463
pinouts 53, b4

shunts

passive 35
single-phase input power 458
specifications
analog reference inputs 63
analog reference outputs 65
auxiliary
feedback 74
brake relay 68
buffered encoder outputs 65
control power 71
digital inputs 57
digital outputs 60
encoder phasing 75
Ethernet 67
feedback 72
Kinetix 5100 drives 28
motor feedback
absolute position 76
generic TTL 74
Hiperface 73
Nikon 73
sin/cos incremental 74
Tamagawa 74
pulse inputs 63
safe torque-off 418
speed control
324
status indicators
CHARGE 450
MOD 449
NET 450
STO

connector wiring 416
STO connector 91

Studio 5000 Logix Designer

AOI 492
fault information 453
monitor status 453
suppress mechanical resonance 227
SysGainResponseLevel 216
system
block diagram 475
components 17
mounting requirements 31
overview
EtherNet/IP 21, 22, 23
PAC with EtherNet/IP 25
PLC with Explicit Messaging 26
PLC with PT0, Analog, Digital 1/0 27
safe torque off 409
standalone 19
system unstable 455

system variable 440
system variables code 441

T

Tamagawa encoder specifications 74
target speed 324
terminal block

2198-TBIO 17
three-phase

230V input power 459, 460
480V input power 461, 462
training 13
transformer
sizing 35
trigger method
digital input 354
event 356
tuning mode

manual 218
tuning mode 1

parameters 213
tuning mode 2

manual tuning 215, 217
related parameters 215
tuning procedure 203

typical installation

EtherNet/IP 21, 22, 23
standalone 19

UL requirements 31
use cases
passive shunt 35

w

warning
clear fault 454
waveforms 535
website
certifications 410
Motion Analyzer 15
product selection 15
who should use this manual 13
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Ethernet cables 110
external passive shunt resistor 108
grounded power configuration 81
grounding drive 85
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/0 connector 91
motor cable shield clamp 98
motor power 98
passive shunt 108
requirements 79
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STO connector 91, 416

write command 331
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