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

> P

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

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.

ARC FLASH HAZARD: Labels ma?/ be on or inside the equipment, for example, a motor control center, to aIertFEeople to
potential Arc Flash. Arc Flash will cause severe injury or death. Wear proper Personal Protective Equipment (PPE). Follow ALL
Regulatory requirements for safe work practices and for Personal Protective Equipment (PPE).

B> > P>

N
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Preface

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.

sllmmary of Changes 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 400V-class drive information. Throughout
Added drive compatibility with Kinetix TL/TLY (200V-class) servo motors. Throughout
Added Table 96 Kinetix 5100 Output Assembly Data (Instance 106). 230
Added Table 98 CAM Parameters. 233
Added Figure 86 CAM Execution. 234
Added 1/0 Mode - CAM section. 24k
Added Message Service - Get/Set Chunk data to the Data Array section. 329
Added power wiring examples. 430...434
Added Add-On Instruction information for raC_Dvc_K5100_MAPC. 483...485
Added Automatic Device Configuration appendix. 457
Conventions 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).

Access Fault Codes and e t
. or Ainetix ault coae descriptions ana parameters, see
Parameter List : :

Knowledgebase Technote: Kinetix 5100 Servo Drive Parameter Data
and Fault Codes. You can download the spreadsheet from this public
article.

You will be asked to log in to your Rockwell Automation web account
or create an account if you do not have one. You do not need a
support contract to access this article.
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Additional Resources

These documents contain additional information concerning related products from

Rockwell Automation.

Resource

Description

Kinetix Rotary Motion Specifications Technical Data, publication KNX-TDOO1

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

Kinetix Servo Drives Specifications Technical Data, publication KNX-TD003

Provides product specifications for Kinetix Integrated Motion over the EtherNet/IP™
network, Integrated Motion over sercos interface, EtherNet/IP networking, and component
servo drive families.

Kinetix Motion Accessories Specifications Technical Data, publication
KNX-TD004

Provides product specifications for Bulletin 2090 motor and interface cables, low-profile
connector kits, drive power components, and other servo drive accessory items.

Kinetix 5100 Drive Systems Design Guide, publication KNX-RMO1I

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.

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

Provides information on how to migrate from the Ultra3000 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 2090-
Series 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-INOTI

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 Bulletin 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-INOO1

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

System Design for Control of Electrical Noise Reference Manual, publication
GMC-RMOO1

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 designed to
help make initial decisions for the motion control products best suited for your system
requirements.

MicroLogix™ TI00 Programmable Controllers User Manual, publication
1763-UMO001

MicroLogix 1200 Programmable Controllers User Manual, publication
1762-UMO01

MicroLogix 1400 Programmable Controllers User Manual, publication
1766-UMO01

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

Micro810® Programmable Controllers User Manual, publication 2080-UM001

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.
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Resource

Description

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 http://www.rockwellautomation.com/global/support/selection.page

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 Control, 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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Chapter ]

About the Kinetix 5100 Drive

System

Start

Use this chapter to become familiar with the Kinetix® 5100 drive system and
obtain an overview of installation configurations.

Topic Page
About the Kinetix 5100 Drive System m
Typical Hardware Configuration 13
Motor and Auxiliary Feedback Configurations 14
Typical Communication Configurations 15
Typical Control Configurations 18
Safe Torque Off Configurations 20
Catalog Number Explanation 21
Agency Compliance 22

The Kinetix 5100 EtherNet/IP™ indexing servo drives are designed to provide a

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-TBIO

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

Motor Feedback
Connector Kit

2198-K51CK-D15M

Motor feedback connector kit with 15-pin connector plug for compatible servo motors. Kit features battery
backup for Kinetix TLP, TL, and TLY multi-turn encoders.

Auxiliary Feedback

Connector Kit 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 2090-series 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™ 1100 and 1400
port, and (MicroLogix 1400

controllers provide communication ports, an isolated combination RS-232/485 communication port, an Ethernet
only) a non-isolated RS-232 communication port.

Micro800® controllers with
modules.

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

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)

g:::::)l:n?:? System 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 motors.
Kinetix TL and TLY Compatible rotary motors include Kinetix TL and TLY (200V-class) servo motors.

Cables

2090-CTFB-MxDx-xxxxx

Bulletin 2090 motor feedback cables for Kinetix TLP motors.

2090-CTPx-MxDx-xxxxx

Bulletin 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-M8CBJM-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.

AC Line Filters

2198-DBxxx-F
2198-DBRxxx-F

Bulletin 2198 three-phase AC line filters are required to meet CE 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.

12
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Typical Hardware
Configuration

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

Line or 2198-DBRxxx-F
Disconnect AC Line Filter
Device (required for CE)
Three-phase —
Input Power o
O HC_Th
Circuit

Protection

{TH
HC_IH
Circuit

Protection &
;
~c~—|

cl

2198-Rxxx or 2097-Rx
Shunt Resistor
(optional equipment)

Bulletin 2090
Motor Power Cable

G888 Kinetix 5100 Servo Drive
——|I| (2198-E1020-ERS drive is shown)

0
0 @
Ground Plate

for Motor Power
Ground Connection

000
©; 0O
Kinetix 5100
i
ol
ol
ol
ol
ol
ol
ol
ol
Lok
OO 811; .
Ghlon| 2198-TBIO Terminal
% 8| Expansion Block
gulol
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oo pf
o5
pod o
el
D
oo pf
dellols
@
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U
Bulletin 2090
Motor Feedback Cable

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

14

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 83.

Figure 2 - Feedback Configuration Example

10-pin Auxiliary Feedback
(AUX) Connector

SR || —
2090-CTFB-MxDD and 2090-CTPx-MxDF
Motor Feedback and Power Cables

15-pin Motor Feedback

(MFB) Connector @ I Jr———e———
Kinetix TLP Motors
(TLP-A100 motor is shown)
L . ]E 2090-CFBM6Dx and 2090-CPxM6DF
Kinetix 5100 Servo Drive Motor Feedback and Power Cables
(2198-E2055-ERS drive is shown) 7

—- e —
Kinetix TL/TLY Motors

(TLY-ATI0 motor is shown)

QA 3 ]
2090-CFBM7Dx and 2090-CPxM7DF

Motor Feedback and Power Cables
= 36 L= ﬁ

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

« Load feedback (PT mode, dual loop)
- Master feedback (PR mode, used as E-CAM command source)

nlledln
=
070

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

« Nikon (24-bit) high-resolution serial encoder « Digital AqB (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/Blxxx-H, MPL-A/B45xxx-H rotary motors
- Kinetix TL-AxxxP-B servo motors - Kinetix TLY-Axxxx-H servo motors

- Kinetix TLY-AxxxP-B servo motors

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

Battery
Box
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Typical Communication
Configurations

The Kinetix 5100 drives support linear, ring, and star Ethernet topologies by
using ControlLogix, CompactLogix, MicroLogix, and Micro8oo controllers.

These examples feature the CompactLogix 5370 programmable automation
controllers (catalog number 1769-LxxER, for example) with support for
Kinetix 5100 drives via implicit messaging (Add-On Instruction, for example)
or Explicit 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

CompactLogix Controller Programming Network

== Studio 5000 Logix Designer
Application

1585J-M8CBJM-x
Ethernet (shielded) Cable

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

L LTH

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

=0 F 1734-AENTR POINT 1/0™
*E# 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 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 .
Studio 5000 Logix Designer
——| Application
- ~ CompactLogix 5370 Controller
PanelView 5310
Display Terminal
LLNJ LT

TC

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

i i

{7| 1734-AENTR POINT 1/0
-1 EtherNet/IP Adapter

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 to the switch.

Kinetix 5100 drives have dual-ports, so linear topology is maintained from
drive to drive, but the drives and other devices operate independently. The loss
of one device does not impact the operation of other devices.

Figure 5 - Kinetix 5100 Star Communication Installation

CompactLogix Controller Programming Network

1585J-M8CBJM-x
Ethernet (shielded) Cable

1783-BMS
Stratix® 5700

CompactLogix 5370 Controller

PanelView 5310
Display Terminal

{ 1734-AENTR POINT 1/0 .
EtherNet/IP Adapter

I

Studio 5000 Logix Designer
Application

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

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

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

. . Studip SQUO KNX5100C Drive
Logix Designer Application Configuration Software

2198-USBC

Any Logix 5000™ Controller Mini-USB Interface Cable
(with 2198-USBF filter)

1783-USQ5T 3T, . PanelView 5310
Stratix 2000 Switch Display Terminal
1585J-M8CBJM-x (shielded) or
1585J-M8UBJM-x (high-flex shielded) —
EtherNet/IP Network Ethernet Cable

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

Optional Controllers

ControlLogix 5570 Controllers or

[T GuardLogix® 5570 Safety Controllers
ControlLogix 5580 Contrallers or
GuardLogix 5580 Safety Controllers

J o=l L .. Compactlogix 5370 Controllers or

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

S SESamacEe AR S|
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Figure 7 - Kinetix 5100 Drive System with PLC Controller and Class 3 EtherNet/IP Explicit Messaging

Control

« Connected Components Workbench software for
programming Micro800 controllers

« RSLogix 500 software for programming
MicroLogix 1100 and 1400 controllers

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

2080-LCxx-xxxx

o o
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5000000000
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Mini-USB Interface Cable
(with 2198-USBF filter)

Ethernet Cable

Micro830° Controller .-~~~

1585J-M8CBJM-x (shielded) or
1585J-M8UBJM-x (high-flex shielded)

1766-L32xx IR
MicroLogix 1400 Controller

S S
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Third-party Controller
with EtherNet/IP Network

'
\

Controller Options with
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Figure 8 - Kinetix 5100 Drive System with PLC Controller and PT0, Analog or Digital 1/0 Control

N
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e Micro830 Controller .-~ :
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Mini-USB Interface Cable
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Kinetix 5100 Servo Drive
(2198-E1020-ERS drive is shown)
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Safe Torque Off Kinetix 5100 servo drives are capable of Safe Torque Off (STO) safety functions

conﬁgurations via hardwired connections. In this example, the Safe Torque Off (STO)
connectors are wired to external safety-devices with cascading hardwired
safety-connections from one drive to another.

Figure 9 - Hardwired Safe Torque Off

Safe Torque Off (STO) Connectors

El

il

1606-XLxxx
24V DC Functional Safety Power
(customer-supplied)

Safety
Device

AC Input Power

®

@

®
\

f@
@ed

Kinetix 5100 Servo Drives
(2198-E1020-ERS drives are 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 ﬁs{ntinuous Output Power ﬁl}l:;:l:;ous Output Current :ﬁggrtput Current
0.20
B 2198-E1004-ERS 0.40 26 6.5
0.40
0.375
B 2OSEROTERS 95...132V rms single-phase 0 ° b
170...253V rms sinqle_—phase 07
B 298-E1015-£RS 170..253V rms three-phase 150 79 231
150
1.00
B 7198-E1020-ERS 2.00 13.4 406
2.00
2198-£2030-ERS 3.00 179 55.9
2198-£2055-ERS 170..253V rms three-phase 5.50 4.3 9.4
2198-E2075-ERS 750 490 1275
2198-E2150-ERS 15.00 78.0 162.0
2198-E4004-ERS 0.40 1.60 5.4
2198-E4007-ERS 0.75 319 8.0
2198-E4015-ERS 1.50 6.05 15.1
2198-£4020-ERS 342,528V rms three-phase 2.00 142 20.78
2198-E4030-ERS 300 13.95 26.08
2198-E4055-ERS 5.50 24.80 37.65
2198-E4075-ERS 750 310 53.32
2198-E4150-ERS 15.00 41.26 70.14
Table 3 - Kinetix 5100 Servo Drive Accessories
Cat. No. Drive Components
2198-TBIO Terminal block for I/0 connections
i %1[]9987__%%0:;]3%?7??{?031 External passive-shunt resistors for use when additional shunt capability is needed.
%}SSBE)I;))(())((;FF AC line filters (required to meet CE)
2198-K51CK-D15M Motor feedback connector kit
2198-AUXKIT Auxiliary feedback connector kit
2198-KTBT Feedback battery-box replacement kit
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Agency Compliance

22

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

renders the filter ineffective and can cause damage to the filter. For ground

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

examples, see Ground the Drive System on page 75.

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

To comply with IEC 61800-3 (category C3) and 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 50 on page 75.

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

Use 2090 series 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 84
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 429 for interconnect diagrams, including input power
wiring and drive/motor interconnect diagrams.
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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

23

Electrical Noise Reduction

3

Mount Your Kinetix 5100 Drive

38

tap, and weld with the system removed from the enclosure. Because the

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

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.

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 requirements, the Kinetix 5100 drive system
must be mounted in a grounded conductive enclosure offering
protection as defined in standard 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 61800-5-1) because the product

is rated to protection class [P20 (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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« 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 50 on page 75.

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 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 70.

Table 4 - AC Line Filter Selection

Cat N O™ input Voltage (nom) (single.phase aperbtion) | three-phase operation)
2198-E1004-ERS 2198-DBIIF
2198-E1007-ERS 120V single-phase 2198-08310-F

200...230V single-phase
2198-E1015-ERS 230 three-phase 2198-DB127-F
2198-E1020-ERS 2198-DB324-F
2198-E2030-ERS N
2198-E2055-ERS - 2198-DB335-F
2198-E2075-ERS 230V three-phase - 7198-DB356-F
2198-E2150-ERS - 2198-DBRI0F

2198-E4004-ERS -
2198-E4007-ERS -
2198-E4015-ERS - 2109-DB418-F
2198-E4020-ERS -

7198-EA030-ERS 480V three-phase .

2198-E4055-ERS -

2198-DB433-F
2198-E4075-ERS -

2198-E4150-ERS - 2198-DBR40-F
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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 Gatig 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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Chapter 2 Plan and Install the Kinetix 5100 Drive System

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-E2030-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-E4020-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(254)

1489-M3D200

KTK-R-30 (30A)

1489-M3D300

LPJ-35SP (35A)

LPJ-45SP (45A)

LPJ-90SP (30A)

(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::?“:smo Drive Drive Voltage E:T']'pg,GMZl:(ses ::1;,:?&;::.,9 cg® mdne: Case (B

120V/230V, single-phase 15 1489-M20100 -
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 2% 1489-M30200 -

120V/230V, single-phase 40 1489-M2D400 -
2198-E1020-ERS 230V, three-phase 35 1489-M3D300 -
2198-E2030-ERS 50 1489-M30350 -
2198-E2055-ERS 2301, three-phase 70 1489-M30600 -
7198-E2075-ERS 80 - 1406-62C3-C70
2198-E2150-ERS 125 - 1406-62C3-D12
2198-E4004-ERS 10 1489-M30100 -
2198-E4007-ERS 15 1489-M30100 -
2198-E4015-ERS 20 1489-M3D150 -
2198-E4020-ERS 80,4600 AC, three-phase 25 1489-M3D200 -
2198-E4030-ERS 30 1489-M30300 -
7198-E4055-ERS 35 1489-M30350 -
2198-E4075-ERS 45 - 1406-66C3-C45
2198-E4150-ERS 90 - 1406-66C3-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 25 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.

Kinetix 5100 Servo Drive.|!™erMal Shunt Canacityor, |External Shunt | Buletin 2138 External Shunt Moduie (| Bulletin 2097 External Shunt Module
Cat. No. Resistor Resistor Resistance, min | Cat. No. Cat. No.
0 W 0 2198-R031 2198-R004 2097-R6 2097-R7

2198-E1004-ERS 5 N - - X X
2198-E1007-ERS 100 " - - X X
2198-ET0T5-ERS 30 X X X X
2198-E1020-ERS X X X X
2198-E2030-ERS 2 0 ® X X X X
2198-E2055-ERS - - " X X X X
2198-E2076-ERS - - X X X X
2198-E2150-ERS - - 5 X X X X
2198-E4004-ERS 10 80 - - - X
2198-EL007-ERS 80 10 60 - - X X
2198-ELOT5-ERS 10 “ - - 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 - - 15 X X X X
2198-EL50-ERS - - 12 X X X X

(1) Shunt resistor selection is based on the needs of your actual hardware configuration.
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JAN

Catalog number 2198-Ro31 is composed of resistor coils that are housed inside
an enclosure. Catalog numbers 2198-Ro04, 2097-R6, and 2097-Ré6 are shunt
resistors without an enclosure.

ATTENTION: See Table 8 for the minimum external shunt resistance.
Connecting an external shunt resistor of with resistance rating lower than
specified results in (drive-side) shunt circuitry damage.

Figure 10 - External Passive Shunts

2198-R031
Shunt Module

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

Shunt Resistors

Table 9 - External Shunt Module Specifications

Shunt Module Resistance Continuous Power Weight, approx
Cat. No. 0 w 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 95
and illustrated with interconnect diagrams in Passive Shunt Wiring Examples

on page 437.

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 29 for the Kinetix 5100 drive heat 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
187-11

4,080

A= 1

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?2).
The exterior surface of all six sides of an enclosure is
calculated as

Where T is temperature difference between inside air
and outside ambient (°F), 0 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

A=(2dw +2dh + 2wh) /44

Where d (depth), w (width), and h (height) are in meters.

Where d (depth), w (width), and h (height) are in inches.

28 Rockwell Automation Publication 2198-UM004B-EN-P - November 2020



Chapter 2 Plan and Install the Kinetix 5100 Drive System

Table 10 - Power Dissipation Specifications

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.

_0.38(418) _ 2
= ———— =299

8- "
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.

Kinetix 5100 (200V) Drives |Loss, max Kinetix 5100 (400V) 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 7
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

Rockwell Automation Publication 2198-UM004B-EN-P - November 2020

Table 10 provides total power dissipation for Kinetix 5100 drives @ 230V,
three-phase operation, with 100% rated current and speed.

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

- 350mm (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.

A\

Figure 11 - Minimum Clearance Requirements

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.

Dimensions are in mm (in.)

30

oo | OO [+ CoolingFans ] O
%0 mTo
(2.0) e
‘ Measure :
0y . s Airflow Here ~
04 T
il "l air Flow Air Flow
20 @ 20 20 - 0 ) 0 ) 20
| |
N @@ J&®
* Dimension D is determined
50(2.0) in Table 11. 80(3.2)
Airflow Airflow
/ i — [ o o \J—
\ Cabinet
Table 11 - Dimension D
Kinetix 5100 Drive Temperature, Ambient Versus Dimension D
Cat. No.
50 1
2198-E1004-ERS 2198-E4004-ERS 45 2
2198-E1007-ERS 2198-E4007-ERS o 40 102 o
2198-E1015-ERS 2198-E4015-ERS ~ ~©
2198-E1020-ERS 2198-E4020-ERS 35 97
2198-E2030-ERS 2198-E4030-ERS 30 2
2198-E2055-ERS 2198-E4055-ERS /
2198-E2075-ERS 2198-E4075-ERS 25 77
2198-E2150-ERS 2198-E4150-ERS 0 5 10 15 20
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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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.

Rockwell Automation Publication 2198-UM004B-EN-P - November 2020
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Figure 12 - Recommended Bonding Practices for Painted Panels
Stud-mounting the Subpanel Stud-mounting a Ground Bus
to the Enclosure Back Wall or Chassis to the Subpanel
Subpanel
Back Wall of Mounting Bracket or
Enclosure Ground Bus
Subpanel Welded Stud
Flat Washer Scrape Paint
Welded Stud -
! /@/ Flat Washer
Use a wire brus.h t.o remove paint frum If the mounting bracket is coated with
threads to maximize ground connection. \ a non-conductive material (anodized or
painted), scrape the material around
Use plated panels or scrape paint on Star Washer the mounting hole.
front of panel.
Bolt-mounting a Ground Bus or Chassis to the Back-panel
Sub I
ubpane Bolt
Tapped Hole
Ground Bus or
Mounting Bracket "
Star Washer
Scrape paint on both sides of
panel and use star washers.
Flat Washer Star Washer
Nut
Flat Washer
If the mounting bracket is coated with
Star Wash a non-conductive material (anodized or
tar 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 13 - Multiple Subpanels and Cabinet Recommendations

BRXXXR0E
™ Wire Braid. 7

25.4 mm (1.0 in.) by

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

to the subpanel.
) Wire Braid.

Remove palnt 25.4 mm (1.0 in.) by

from cabinet. 6.35 mm(0.25in.)
Nekda® N
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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 14 - Noise Zones

Clean Wireway

Dirty Wireway

[ |
[ |
[ |

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

o[ ©
Girait ° > VD = - '
Protectiop, o B © 1
Very Dirty Filter/AC Input  [I® £
- o 9o |
Connections Segregated .

(not in wireway) AC Line Filter 1

(required for CE) 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-RMQQ1.
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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 Very Dirty | Dirty Clean gf;;i:: g:ibelgied
L1, L2, L3 (shielded cable) Mains input povier - X - - X
L1, L2, L3 (unshielded cable) 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 32.

« Segregate input and output wiring as far as possible.

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.
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Figure 15 - 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.)
clearance (min) on all four
sides of the shunt module.

o o

Metal Conduit
(where required by local code)

Dirty wireway L Enclosure —+

Shunt Power Wiring Methods:
Twisted-pair in conduit (1st choice).

Clean wireway

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

24V DC C
Power Supply
Hardwired Safety Cable
Kinetix 51.00 oo N
Servo Drive @j 0O Digital Inputs and
Kinetix 5100
———  Ethernet (shielded)
O mooO
v o0 Cables
Circuit ° VD
Protectio%
Very Dirty Filter/AC Input i
Connections Segregated # D
(not in wireway) AC Line Filter
(required for CE) C
No sensitive
equipment within
150 mm (6.0 in.).

Motor Feedback Cable

Motor Power Cable

Route registration and communication
signals in shielded cables.

Route motor cables
in shielded cable.
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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 16 - External Shunt Resistor Mounted Inside the Drive System Enclosure

150 mm (6.0 in.)
clearance (min) above the
shunt resistor.

Dirty Wireway L Enclosure —+

76 mm (3.01in.) 1 Shunt Power Wiring Methods:

clearance (min) below, left,
and right of the shunt resistor.

24V DC
Power Supply

Hardwired Safety Cable

Kinetix 5100
Servo Drive

Kinetix 5100

0 w00
chance
o

Gircuit® > VD
Protection
© Very Dirty Filter/AC Input

Connections Segregated
(not in wireway)

99669969964

AC Line Filter D
(required for CE)

Motor Power Cable

Route motor cables
in shielded cable.

-

Clean Wireway

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

Digital Inputs and
Ethernet (shielded)
Cables

No sensitive
equipment within
150 mm (6.0 in.)

Motor Feedback Cable

Route registration and communication
signals in shielded cables.
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Mount Your Kinetix 5100
Drive
5.5
;Lk_(o.zz)
2198-E1004-ERS
Kinetix 5100 Drive
162
(6.40)
)
2.0 j —>I L— 5.5
(0.08) (0.22)
8.0
8.0 —| == (0.31)
(031) |e &
2198-E4020-ERS
2198-E4030-ERS
Kinetix 5100 Drive 2443
(9.62)
8.0 8.0
(0.31) (0.31)
LN R’
T 945 ‘ _r
8.0 — oy | 8.0
(031 (72) (031

38

This procedure assumes that you have prepared your panel and understand
how to bond your system. For installation instructions regarding other
equipment and accessories, see the instructions that came with those

products.

A\

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

Drill-hole Patterns

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

servo drives.

Figure 17 - Mounting-hole Dimensions

—>| j=—55 f«—170
| (0.22) _>| (0.28)
2198-E1020-ERS
2198-E2030-ERS, 2198-E4004-ERS,
2198-E4007-ERS, and 2198-E4015-ERS
Kinetix 5100 Drives 170
173 (6.67)
(6.79)
2198-E1007-ERS 3.0 5.0
and 2198-E1015-ERS (0.12) 0 '20)
Kinetix 5100 Drives +
2 o
e S W ; f
20— - 8.2
7.0 —| |[«—— 81.0 7.0
(0.08) (0.32) (012) (3.19) (0.12)
8.0
8.0 1] | 1= (031 I -
(03 [e Dimensions are in mm (in.)
2198-E2055-ERS
2198-E4055-ERS
Kinetix 5100 Drive
257
(10.12)
8.0 8.0
(0.31) (0.31)
|
o —
8.0 | fe— 104 <80

(0.31)

(4.09) (0.31)
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Figure 18 - Mounting-hole Dimensions (continued)

8.0 1.0
8.0 —» ! ! = (0.31) 1.0 - ! ! == (0.43)
(03 |@ (043) |®
2198-£2075-ERS 2198-E2150-ERS
2198-E4075-ERS 2198-E4150-ERS
Kinetix 5100 Drive Kinetix 5100 Drive
297
11.69
(1.63) 366
(14.41)
70 70
(0.28) (0.28)
100 10.0
A\ I (0.39) (0.39)
) T
80 —» |t— 125 — 30 all I
(031 (592) 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. Lay out the position for the Kinetix 5100 drive and accessories in the
enclosure.

See Establish Noise Zones on page 34 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.

2. Drill holes in the panel for mounting your servo drive.

Refer to Drill-hole Patterns on page 38. For drive dimensions, see the
Kinetix Servo Drives Specifications Technical Data, publication
KNX-TDoo3.

3. 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 31.
Tighten all mounting fasteners.
5. Apply 2.0 Nem (17.7 Ib+in) maximum torque to each fastener.
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Chapter 2 Plan and Install the Kinetix 5100 Drive System

Notes:
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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 42
Control Signal Specifications 49
Feedback Specifications 62
Safe Torque Off Feature 67
Operation Modes 67
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Connector Data and Feature Descriptions

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

Kinetix 5100 servo drives.

Figure 19 - Features and Indicators
(catalog numbers 2198-E1004-ERS, 2198-E1007-ERS, and 2198-E1015-ERS)

Kinetix 5100 Drive, Front View
(2198-E1004-ERS drive is shown)

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

J| 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
. - Control power input (L1C and L2C) connections
b Mini USB connector 12 - Reserved (P1, P2, and negative DC-bus are not used)
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 44.

Figure 20 - 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—

&
>

=
D

=]

—

I

Kinetix 5100 Drive, Bottom View

(2198

E1020-ERS drive is shown)

Figure 21 - Features and Indicators (catalog numbers 2198-E4020-ERS, 2198-E4030-ERS)

For feature descriptions see t;

—1
—2
B ‘ nsro —4
— N [
| J@
N——F"ew (&)
L3 &)
o1 |
16— P2
DC- &)
pC+ &)
5 el Tl
v T
b——Fv (&)
w @
e Kinetix 5100 Drive, Top View
‘ (2198-E4020-ERS drive is shown)
E:J @
(U
0 Kinetix 5100 Drive, Front View
U (2198-E4020-ERS drive is shown)
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Figure 22 - 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 &
=
3] &)
16— - B
|oc| €]
DC+| @
15 — ®
Jest| )
u
14— : == = - -
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
—O\ (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

B () Control power terminals are labeled LIC/L2C for 2198-Txxx-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 383.

L Rockwell Automation Publication 2198-UM004B-EN-P - November 2020



Chapter 3 Connector Data and Feature Descriptions

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

L1c Control AC power in - LIC 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 Src“
ISH (applies to only 2198-E1004-ERS, 2198-E1007-ERS, )
and 2198-E1015-ERS drives) a
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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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 terminal block on the front of the drive.

Figure 23 - Power Pinouts on Terminal Block

1 Terminal Block for 24V+
L2C] 2198-E1020-ERS, and 2198-E2030-ERS el 2av-
t; Servo Drives L Terminal Block for "

13 L2 2198-Elx-ERS
11 |13 ] Servo Drives | L2

The P1/P2 jumperis | 3
required for lower ——
power drives. | P1

W), I

DC+ DC
ISH loc+] P2
v EsH DC+
w Terminal Block for 2198-E2055-ERS, |~ |
— ) 2198-E2075-ERS, and 2198-E2150-ERS, | u ESH
Servo Drives v
v
v
w
L w

For connector pinout descriptions, see Table 13 and Table 14 beginning on
page 42.

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 19 - 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.

Table 20 - Control Input Power Connector Pinout

Signal Description
24+ Control 24V+ DC
24V- Control 24V- DC common
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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- 27 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- 3 INPUT7 Digital input 7
1 OUTPUTI+  |Digital outputT+ 32 INPUTG Digital input 6
8 INPUTA Digital input 4 33 INPUTS Digital input 5
9 INPUT 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 bty 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 24 - 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 MFB Pin |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 inpu?+ L Ts 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 S2 Single-ended 5V Hall effect commutation
6 ECOM Common 14 EPWR_5V@ |Encoder power (+5V)
7 EPWR_GV (@ | Encoder power (+9V) 15 - 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 84. System performance

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

Figure 25 - 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 26 - 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 ) - RX Receive Port (-) Data Terminal
3 +RX Receive Port (+) Data Terminal 7 - -
4 - - 8 - -
Figure 27 - Pin Orientation for 8-pin Ethernet Communication Port
r— 1
D I 8
Control SIQI\al 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 drives support ten customer-defined digital input (DI) points
to provide maximum flexibility. There are two fast inputs to support
registration or print marks.

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

INPUTA Digital input 4

INPUTS Digital inEut 3 User configurable, excluding registration

INPUTG Digital input 6

INPUT7 Digital input 7

INPUT8 Digital input 8

INPUTY Digital input 9 (high speed) . N N
u figurable, includ trat

INPUTIO Digital input 10 (high speed) Ser contigurable, Inclucing registration

There are various modes of operation available (see Operation Modes on

page 67). 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 405. If the defined digital input function needs to change to
meet your application requirements, you can change the program 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 oo sgal [P |
INPUTT |9 D195 (P2.010) INPUT6 32 1D200 (P2.015)
INPUT2 |10 D196 (P2.011) INPUT7 3l 1D201(P2.016)
INPUT3 |34 D197 (P2.012) INPUT8 30 D202 (P2.017)
INPUTG |8 D198 (P2.013) INPUTY 29 10220 (P2.036)
INPUTS |33 D199 (P2.014) INPUT10 38 ID221(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 28 - 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, ool
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): INPUTS, 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 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 409.

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

Table 26 - Digital Output Signal Parameters

Sl (P oot
OUTPUTI+ |7 0203
OUTPUTI- |6 (P2.018)
OUTPUT2+ |5 |1020%
OUTPUT2- |4 (P2.019)
OUTPUT3+ |3 D205
OUTPUT3- |2 (P2.020)

: . Configuration
Signal Pin Parameter
OUTPUT4+ 1 1D206

OUTPUT4- |26 (P2.021)
OUTPUTS+ 28 D207
OUTPUTS- |27 (P2.022)
OUTPUTE+ |46 D225
OUTPUTE- |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 s
drive firmware H
Pass through delay Signal propagation delay from the firmware- _ 10 ms

accessible registers to the digital output
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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 -10V...+10 Vs
Analog inputs resolution 11 bits, min

Analog inputs scan time

0.0625 ms, max

Analog inputs impedance

12 kQ typical, approx.

Figure 30 - Analog COMMAND Input Configuration

Controller

10 k0
10V

Servo Drive

1/0 Connector with
2198-TBIO Expansion Block

|

COMMANDI-Torque
42

Pulse Inputs

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

—— COMMAND2-Speed
13 Analog GND __l_

/,r ' 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 31- 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 32 - Pulse Input - Single-ended Configuration (current sinking)

Controller Servo Drive

- 24V DC

/N 35,—
[

1.5k0  Pulse input frequency (max):
200 kHz

37
Pulse B-

39

{

200 kHz

I 15kn  Pulse input frequency (max):
510 ~——————

¢

L puise a-

1/0 Connector with
"j7 2198-TBIO Expansion Block

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

Figure 33 - 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 TT T T T T I
I
I
I
(I
I E‘.K |
I SIGN |
— ulse B- |
e/ T L______
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 34 - Analog Output Circuitry

Servo Drive Controller

Output:

24 k0 1mA, max

1/0 Connector with
2198-TBIO Expansion Block
5 - 8 k0

o AOUTT "
AOUT2 | 8v
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
KNXs5100C software > Function List > Pulse Output.
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Figure 35 - 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
||
;|
10 Connector with P
2198-TBIO Expansion Block : :
50 |
ZMOUT+ '
|
D T ]
P 1200
\/l/
Figure 36 - 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 \
|
T red]
|
L High Speed
Pl Photo Coupler
1/0 Connector with ol
2198-TBIO Expansion Block .
xpansion Bloc 5 | 2000
BMOUT+ —! — N
|
I AN
b High Speed
P Photo Coupler
1/0 Connector with Pl
2198-TBIO Expansion Block Pl
50 | : 200 0
ZMOUT+ i | N
|
=T et -
|
'\ ) High Speed

3]
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Figure 37 - Encoder OCA Output (open collector Z pulse output)

24V

Servo Drive

1/0 Connector with
2198-TBIO Expansion Block

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

Communication

performance.
Request Packet Interval (RPI) 2.0 ms, min
Auto MDI/MDIX crossover detection/ Yes
correction
Cabling CAT5e shielded, 100 m (328 ft), max
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 438. An external customer-supplied 24V power supply is
required.
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Figure 38 - Brake Control Circuit Example

2198-Exxxx-ERS

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

An example brake circuit contains the following components:
. Digital output 40 mA (max) continuous current.

@ Choose 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 these steps to configure brake control in KNX5100C software.
1. Click Digital I0/Jog Control in the Functional List.
2. Check Edit DIO configurations.
3. From the Digital Output (DO) pull-down menu, choose Brake Control.

@ Scope . 1
~IP] Parameter Editor “Digital Output (DO) Enable DO Override _
g Digital I0 / Jog Contr DO1: [@x@1]Servo ready

fy Fault Information
EE Monitoring Status
4-4° Motion Control

D02:[@x@3]Motor is at zero speed
DO3: [@x89]Homing completed

_.J¥ PR Mode Editor DO4: [@x@5]Motor reaches the target position
@ E-CAM Editor DO5: [@x87]Servo alarm (NC)
~B1 Capture(CAP) /Compar [@x08]Brake control ﬂ N OK
Jog
3 Soeed -138 1 REM Invert Direction
og Speed:

Forced Servo On

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

For motor brake coil-current and response time specifications for all
Allen-Bradley® motor families, see Kinetix Rotary Motion Specifications
Technical 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
Time 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 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.
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7.

ID150 (P1.043) Engage Delay Time parameter values.

In Brake Time Settings, enter ID149 (P1.042) Disengage Delay Time and

¢F|F¢ Settings Window Help

Jab KNXS100C -K5100_Project_S - [General Setting [Kinetix 5100] ]

Kinetix 5108 | [ex@@] PT: Position mode (terminal block input)

P, Parameter Editor
Digital I0 / Jog Control
A\, Fault Information
S ronitoring Status
v -# Motien Control

PR Mode Editor
E-CAM Editor

Drive 2:
Drive 3:
Drive 4:
Drive 5:

Capture(CAP)/Compare({CMP)

v || @OFFLINE Reset Module +il -

[JEnable Vertical Load Control

Brake DO Setting |None

Imx;

Do2:
DO3:
Do4:
DO5:
Do&:

[8x@@)Disabled
[exe@]Disablea
[exe@]Disabled
[ex@@]Disabled
[@x@@]Disabled
[@x@@]Disabled

Upload

KNXS108C

| Function List (35
& TE e Rotation Direction (Pl.@@1 I) Shunt Setting
£l v.§ orive 1:kinetix s1ee(offline) ®e O1 Shunt resistor setting
Lz B Communication Setting = 2
J Drive IP Address Setting Forward | | _ l(_b‘) Al i
v i settings B b = P1.852 Shunt Value
Motor Selection P(CW) PiEcw) ry
g General Setting | — |~ - SR
Y Command Source Reverse ( @g ( ‘C}_ P1.053 Shunt Capacity
nn Pulse Output = “L.’- 9 @ W
E-gear Ratio N{CCW) N(CW)
% Filter —
Y Netch Filter Brake Time Settings
] Limit P1.842 Disengage DelayTi ON
M\, Analog 1/0 e o OFF 1 | OFF
£ Full Closed Loop @ I [D:\; -
~ Bl Tuning P1.843 Engage Delay Time L
g Manual Tuning I i KR OFF [ ! ] OFF
Auto Tuning L | Do)
% Inertia Estimation P1.038 Zero Speed Range e o
D System Analysis : ; MBT1{P1.42) MBT2(P1-43)
Position Loop [16:0 it
% Velocity Loop —/w
&L, Current Loop Motor
i scope Speed

8. Verify that the MotorStopMode ID675 (P1.032) parameter is set to 0000.

Refer to Parameter Editor screen General parameter group.

Parameter Editor [Kinetix 5100]
= 498 %

Motor [Drive | General Status monitor [Control|I/0

| communication | Diagnosis | Motion|

= EE =5

ID |Name ‘ I | | | Value ) IUnit "Min Max Default |Desc riptior
625 |OvercurrentDiagnosticTimel 1.8 s 0.0 60.8 1.9 PM.091 Overcurrent
626 |OvercurrentDiagnosticlevel2 R 358 % Q 608 3se PM.B92  Overcurrent
627 |OvercurrentDiagnosticTime2 R 8.5 s 8.8 68.8 8.5 PM.893 Overcurrent
675 |MotorStopMode 0x0008 0x0008 0x0020 2x0000 P1.832  Motor Stop

For vertical loads, MotorStopMode 0000 controls the motor to below the [D145
(P1.038) motor speed where the brake function executes (see Figure 39).

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 (disabled and coast).
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Motor Brake Control Operation

Brake control is automatic. Figure 39 shows the timing of the brake control in
two different scenarios. Below is a description of the brake control operation

shown in Figure 39:
« Brake Disengage (release)

When the Servo On condition is ON (digital input ‘Servo On’ activates or
Add-On Instruction command raC_Dvc_ks5100MSO 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) ZeroSpeedRange rpm
and ID150 (P1.043) EngageDelayTime.

Zero Speed Range is a programmable value. When the motor speed
(rpm) is below the Zero Speed Range 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_Dvc_k5100MSF is issued, or the drive
faults), ID150 (P1.043) Engage Delay Time begins timing. The Zero Speed
Range 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 Zero Speed Range and Brake Delay parameters are not
set correctly, the brake can set while the motor is in motion.

Figure 39 - Brake Control Timing Diagram

ON
Servo On condition OFF ! ! OFF

| ON |

| \ OFF
Brake Output (DO) OFF ‘ ! ‘ !

[ I

) I ¢ ) | ¢
Disengage Delay Time ID149 (P1.042) Engage Delay Time ID150 (P1.043)

[ |

I Scenario 1 AN
7SPD D145 (P1.038) [-----------~ i“t ..................................... 1 ‘
Motor Speed (rpm) i —

Lol — |

} } Scenario 2 ‘ } Engage Delay
ZSPD ID145 (P1.038) [ ------------ R Aty - Time ID150 (P1.043)
Motor Speed (rpm) ‘ ‘

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 438 for typical motor brake wiring.
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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.

Table 31 - Control Power Specifications - 200V-class Drives

inti 500 (200-case) rves {1 Cront o e |t of el
A rms at 120V rms, nom A 0-pk at 120V rms, nom A rms at 230V 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 - - 0.48 400

2198-E2150-ERS - - 0.92 310

Kinetix 5100 400V-class drives require 21.6...26.4V DC (24v, nom) input 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 A at 24V DC
2198-E4004-ERS
2198-E4007-ERS 1.27 414
2198-E4015-ERS
2198-E4020-ERS 1.40 497
2198-E4030-ERS 177 497
2198-E4055-ERS

2.03 3.24
2198-E4075-ERS
2198-E4150-ERS 443 3.40

Feedback Specifications The Kinetix 5100 drive uses the MFB connector for various types of motor
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 AgB with or without UVYW, incremental

Feedback device support Digital AgB 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 k() = Fault
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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

Pin Hiperface . Nil.(on. Tamagawa Digital AqB ylith uvw
(all compatible motors) | (Kinetix TLP) (Kinetix TL/TLY-B) |(all compatible motors)

1 MTR_SIN+ - - MTR_AM+

2 MTR_SIN- - - MTR_AM-

3 MTR_COS+ - - MTR_BM+

4 MTR_COS- - - MTR_BM-

5 MTR_DATA+ MTR_T+ mgigm}%{m MTR_IM+

6 MTR_ECOM MTR_ECOM MTR_ECOM MTR_ECOM

7 MTR_EPWRIY (! - - -

8 _ - - MTR_S3

9 - - - -

10 MTR_DATA- MTR_T- mg;gé‘m”w B) | wTR.IM-

m MTR_TS - - -

12 - - - MTR_S1

13 - - - MTR_S2

14 MTR_EPWR5V () MTR_EPWR5SV MTR_EPWRSV MTR_EPWR5V

15 - - - -

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

supplies.

source is used. Be sure you use the correct power source for your encoder

2 ATTENTION: The motor feedback will determine which encoder power

to avoid equipmen

t 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

Encoder nonvolatile memory usage

Programmed with TL-Axxxx-B and TLY-Axxxx-B motor data as
Allen-Bradley memory format.

Differential input voltage

10...7.0V

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

Differential input voltage
(MTR_AM, MTR_BM, and MTR_IM)

5V DC, differential line driver (DLD) output compatible

DC current draw
(MTR_AM, MTR_BM, and MTR_IM)

30 mA, max

Input signal frequency
(MTR_AM, MTR_BM, and MTR_IM)

5.0 MHz, max

Edge separation
(MTR_AM and MTR_BM)

42 ns min, between any two edges

Commutation verification

Commutation angle verification performed at the first
Hall signal transition and periodically verifies thereafter

Hall inputs
(MTR_S1, MTR_S2, 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 64 for Digital
AgB encoder feedback specifications.

Table 39 - 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

Ol NI oo|Tg| BN

Reserved

—_
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 40 - TTL Encoder Phasing

360°

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 41 - 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.
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The drive MFB connector uses Hall signals to initialize the commutation angle
for permanent magnet motor commutation.

Figure 42 - Hall Encoder Phasing

Vi

™ T ]

i \

52

$3 ]
300 0 60 120 80 240 300 0 60

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 40 - Absolute Position Retention Limits

Cat. No. Retention Limits
Encoder Type Designator Motor Cat. No. W
MPL-A/Bxxxxx-M
M MPM-A/Bxxxxx-M
Hiperface MPF-A/Bxxxxx-M 4096 (+2048)
MPS-A/Bxxxxx-M
-V MPL-Axxxxx-V
Nikon (24-bit) serial with battery backup -D TLP-A/Bxxxx-D
K- 65,536 (+32,768
Tamagawa (17-bit) serial with battery backup ~ |-B Ty B (+32768)

Figure 43 - Absolute Position Limits (measured in turns or revolutions)

65,536 Revolutions

A

Y

4096 Turns

A
\i

-32,768

-16,384

-8192

T T I T T T T
-4096 -2048 -1024 0 +1024 +2048 +4086 +8192 +16,384 +32,768

Position at Power Down
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Safe Torque Off Feature
|

Operation Modes

Table 41 - 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 384 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. The Kinetix 5100 servo drive uses EtherNet/IP
communication with IO Mode (Class 1 Messaging).

Mode Mode Abbreviation Code Description
This mode is sometimes referred to as Pulse Train Output or Step & Direction. The servo
Position mode PT 00 drive receives the Position command and commands the motor to run to the target

(terminal block input)

position. The Position command is communicated through the terminal block and the
signal type is pulse.

Position mode PR
(register input)

The servo drive receives the Position command and commands the motor to run to the
01 target position. Position commands are issued from the program registers (99 sets in

total). You can select the register number with binary-weighted 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 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

ginp 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

Torque 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 terminal

block. 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 with the

(noqanalo input) Tz 05 target torque. The Torque command can only be issued from the internal registers (3 sets

gnp 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

10 mode 10 0c network connection. Commands are issued through the Add-On Instruction instructions
in the Logix Designer application.

Table 42 - Dual Mode

Mode Mode Abbreviation Code Description

Position mode PT (terminal block input) and Speed mode PT-S 06 Switches PT and S mode with DI signals.

Position mode PT (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

%opsdil)on mode PT (terminal block input) and Position mode PR (register PT-PR 0D Switches PT and PR mode with DI signals.
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Table 43 - Multi Mode

Mode Mode Abbreviation Code Description

Pasition mode PT (terminal block input), Position mode PR (register input), | p1_pp_ . ] .

and Speed mode PT-PR-S I3 Switches PT, PR, and S mode with DI signals.
§g§i¥3PqTeO$eogl (terminal block input), Position mode PR (register input). | o1 pp 1 OF 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 69
Determine the Input Power Configuration 70
Ground the Drive System 75
Wiring Requirements 76
Wiring Guidelines 78
Wire the Input Power Connectors 79
Wire the 1/0 Connector 81
Wire the Safe Torque Off Connector 81
Wire the Motor Power Connector 81
Wire the Motor Feedback Connector 89
External Passive-shunt Resistor Connections 95
Ethernet Cable Connections 97

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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j Determine the Input Power
Configuration

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 31 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.

Before wiring input power to your Kinetix 5100 drive, you must know the type
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 430.
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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 44 - Three-phase (200...230V) Grounded Power Configuration (wye secondary)

. |
T L2c| Control AC Input |

| 1 Power Connector
— I T—Hue !
Transformer (wye) Secondary PCltrcutl.t : - !
e rotection | |
i 3l I B L3 L] |
Feeder and branch short-circuit | o L2i T LZAE”I;LnreLZ ! ? 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 |
]

<_ Bonded Cabinet Ground Bus  —m
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% " Power Distribution Ground —

Protection | 7198-Exooc-ERS

Servo Drives

|
24V 00 24V+ Control Input |
Power Supply | Power Connector
(customer supplied) AR |
Transformer (wye) Secondary : - |
r-— T |
i 13 - B L3 L] I
Feeder and branch short-circuit | o in — LZAIEiIt:reLz ! E Mains AC Input |
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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 46 - Single-phase (200...230V) Grounded Power Configuration

Transformer Secondary
L2

T

200..230VAC |
Output | T
I . .
LU Circuit
t Protection

|

Fooo] <— Bonded Cabinet Ground Bus —»

L2 12
AC Line

1 Filter U
E

Ground Grid or
) Power Distribution Ground

Reducing the transformer output reduces motor speed. Feeder and branch short-circuit protection is not illustrated.
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Figure 47 - Single-phase (120V) Grounded Power Configuration
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Power Connector

Mains AC Input
Power Connector

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

Control AC Input
Power Connector

Mains AC Input
Power Connector

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

!

i L2C
LT LIC
Circuit -
Protection
L2

. _Transformer Secondary 1
|12 T 12 12
AC Line
120V AC | LN Filter 1y
Output I .
: L1(Neutral) Circuit E
T Protection
S IO
000 Bonded Cabinet Ground Bus __ ..
Ground Grid or
Power Distribution Ground
Figure 48 - Single-phase (230V) Grounded Power Configuration
__Transformer Secondary
112 r—Jir  ©
| AC Line
230VAC | LN Filter 1y
Output i .
 11(Neutral) | Circuit E
T Protection
]
000 Bonded Cabinet Ground Bus

Ground Grid or
Power Distribution Ground

—
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Chapter 4 Connect the Kinetix 5100 Drive System

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 49 - Single-phase Amplifiers (one AC line filter per drive)

Transformer (wye) Secondary

F00 0| ~— Bonded Cabinet Ground Bus = 05b0060 - Drives with Single-phase Operation

T VY, L7 Kinetix 5100 Drives |

AC Line J—LT (System A) i

Filter L@ Single-phase AC Input '

—U E W i@ !

— | i

- 7L L[5 Kinetix 5100 Drives !

AC Line LI 71 (System B) |

Filter | | 7| Single-phase AC Input |

{1 E 1] 19 |

Grounded Neutral — I :

T 7 U 7] Kinetix 5100 Drives |

Circuit AC Line |71 (system©) !

Protection Filter | | T Single-phase AC Input |

U E U 19 |

Grounded | 2188-E1004-ERS, 2188-E1007-ERS, |
Neutral | 2198-E1015-ERS, and 2198-E1020-ERS |
' i

e --—  Ground Grid or Power Distribution Ground ~ —

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 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 49. This neutral connection applies if three-phase power is
wired directly into the filter and no isolation transformer is present.
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Voiding of CE 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 compliance. Therefore, EMC validity and CE 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 compliant.

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

If CE 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-TDOO3 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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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.

2 ATTENTION: The National Electrical Code contains grounding requirements,
For CE grounding requirements, refer to Agency Compliance on page 22.

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 50 - Connect the Braided Ground Strap Example

Kinetix 5100 /°
Servo Drive

Item Description

1 Ground lug attached to mounting fastener, 2.0 Nem (17.7 Ib«in), 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 51 - Chassis Ground Configuration (multiple Kinetix 5100 drives on one panel)

@ Chassis Ground @ Chassis Ground
L

Chassis Ground

. @ Chassis Ground

foéoy
/
Bonded Cabinet
Ground Bus L
Make braided ground straps with at least Ground Grid or Power
10 mm? (00165 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 52 - Subpanels Connected to a Single Ground Point

Bonded Ground
Bus \\

Foseg” N T 4

I S — .
Ground Grid or Power

Distribution Ground
Always follow NEC and
applicable local codes.
WII'II'Ig Reqmrements 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 429 for interconnect diagrams.

IMPORTANT  The National Electrical Code and local electrical codes take precedence
over the values and methods provided.

76 Rockwell Automation Publication 2198-UM004B-EN-P - November 2020



Chapter 4 Connect the Kinetix 5100 Drive System
Table 44 - Wiring Requirements
Kinetix 5100 (200V) Drives |Kinetix 5100 (400V) Drives Description Connects to sfi:: lgi:;ended Strip Length Torque Value
Cat. No. Cat. No. Terminals 9 mm (in.) Nem (Ibein)
mm* (AWG)
7198-E1004-ERS
2198-E1007-ERS _ ?izﬂ-ié3)~3] 1(04) NA )
7198-E1015-ERS
7198-E4004-ERS
08 E2030-£8 2198-EQ07-ERS Mains V AC N a2 NA®)
2198-E4015-ERS input power L2
2198-E4020-ERS L3 :
- 7198-E4030-ERS 15(0.5) 169
7198-E4055-ERS () (13.0)
pontrol VAC L1C 0.82..8.36 a
7198-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)
[ e, 2.08..211 310)
2198-E2150-ERS 2198-E4150-ERS (i 13(05) T
7198-E1004-ERS
2198-E1007-ERS _ (02'[2'0'1'23)'3‘ 1(04) NA )
7198-E1015-ERS
2198-£1020-ERS 2198-£A004-ERS 0.20..5.26 o
2198-E2030-ERS 2138-E4007-ERS (24..10) N/A
7198-E4QT5-ERS U
(4) vV
7198-E4020-ERS Motor power .
- 2198-E4030-ERS W 0.62..8.36 1 18
2198-E4055-ERS (18..8) 3{05) (13:80)
7198-E2055-ERS o
——— 2198-E4075-ERS 208..211 31
2198-E2075-ERS 2198-E4150-ERS (14...4) (97.4)
7198-E2150-ERS
7198-E1004-ERS
2198-F1007-ERS _ (02'[2'0'1'23)'3‘ 1(04) N )
7198-E1015-ERS
2198-£1020-ERS T iR 0.20..5.26 a
2198-E2030-ERS 08 ELOT ERs (24..10)
7198-E4020-ERS
- 7198-E4030-ERS : DC+ 15(05) 16
2198-E4055-ERS Shunt resistor ISH (1390)
ESH
2198-E2055-ERS oz f38 1819
-£2075- E4075- 160
7198-E2075-ERS 2198-E4075-ERS 1(0.4) (a0
I e 208..211 310)
2198-E2150-£RS 2198-E4150-ERS (i 13(05) T
7198-E1004-ERS 7198-E4004-ERS SB+
7198-E1007-ERS 7198-E4007-ERS SB- 0.75(18)
7198-E1015-ERS 7198-E4075-ERS 1 (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 $2¢ 15(16)
7198-E2075-ERS 2198-E4075-ERS S5+ (solid wire)
7198-E2150-ERS 7198-E4150-ERS 5-

(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-RMOT], 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 45). 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 45 - 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

78

IMPORTANT  For connector locations of the Kinetix 5100 drives, see Kinetix 5100
Connector Data on page 42.

When you remove insulation or tighten screws to secure the wiring, see
the table on page 76 for torque values.

IMPORTANT  To improve system performance, run wires and cables in the wireways
as established in Establish Noise Zones on page 34.

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

1. Prepare the wires by removing insulation as shown in Table 44.

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 terminal block.

See connector pinout tables in Chapter 3 and Appendix A beginning on
page 429 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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Chapter 4 Connect the Kinetix 5100 Drive System

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

Figure 53 - 2198-E1004-ERS, 2198-E1007-ERS and 2198-E1015-ERS Servo Drives

Kinetix 5100 Servo Drives \
(2198-E1004-ERS drive is shown) | 1oe6
Top View | {iY

%/ —

&

Control Input Power
Connector

Figure 54 - 2198-E1020-ERS, 2198-E2030-ERS, 2198-E2055-ERS, 2198-E2075-ERS, and
2198-E2150-ERS Servo Drives
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Connections
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Connections
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Reserved
(not used)
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2198-E1020-ERS and 2198-

— E2030-ERS
2198-E2055-ERS, 2198-E2075-ERS, and 2198-E2150-ERS Kinetix 5100 Servo Drives

Kinetix 5100 Servo Drives Front View Front View %
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Figure 55 - 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-

= =[c &

HERIE

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

| eokE

<]
@
@

Table 46 - Input Power Connector Specifications

Kinetix 5100 Drive Connectsto  |Recommended Wire Size | Strip Length Torque Value
Cat. No. Terminals mm? (AWG) mm (in.) Nem (lbein)
7198-E1004-ERS
7198-E1007-ERS Pé§U~i-23)~31 1(0.4) N/ )
2198-E1015-ERS 1
12
2198-E1020-ERS 0.20..5.26 !
7198-E2030-ERS L3 (24..10) N
0 13(05) 30
2198-E2055-ERS :
L2c 0.82..8.36 (15:49)
(18..8) @)
- P 16
2198-E2075-ERS o 1{0.4) (13.90)
OC- 2.08..211 3@
2198-E2150-ERS (T4, (27.44)
2198-E4007-ERS Ay N
2198-E4015-ERS k% (24..10) 105)
2198-E4020-ERS
2198-E4030-ERS 24+ 0.82..8.36 16@
2198-E4055-ERS 24V- (18..8) (13.90)
2198-E4075-ERS P 1(0.4)
e P2 2.08..211 311
2198-E4150-ERS DC- (14..4) 15(08) (27.44)

(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 terminal block pinout, see [/O
Connector Pinout on page 47. See the Kinetix 5100 I/O Terminal Expansion
Block Installation Instructions, publication 2198-INo20 for more information.

Figure 56 - Kinetix 5100 Drive (1/0 connector and terminal block)

} 91 2198-TBI0
1 Terminal Expansion Block

il
ceeee

palatatalatala)atatapatatatataps s

1/0 Connector —T]

Table 47 - 1/0 Terminal Expansion Block Specifications

1/0 Terminal —p. .
h Recommended Wire Size Strip Length Torque Value
E:Eaﬁ':.m" 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 383.

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

Figure 57 - 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 58 - 2198-E1020-ERS, 2198-E2030-ERS, 2198-E2055-ERS, 2198-E2075-ERS, and

2198-E2150-ERS and 2198-E4xxx-ERS Servo Drives

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

_ ) Front View
v | [
Motor Power : ‘
Connections v Motor Power | U
‘ ‘ Connections |
w| [
w
2198-E2055-ERS, 2198-E2075-ERS, 2198-E2150-ERS, 2198-E1020-ERS, 2198-E2030-ERS,
7198-E4020-ERS, 2198-E4030-ERS, 2198-E4055-ERS, 2198-E4004-ERS, 2198-E4007-ERS, Y
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 48 - Motor Power Connector Specifications
Kinetix 5100 Drive Connects to giezt;ommended Wire Strip Length Torque Value
Cat. No. Terminals mm? (AWG) mm (in.) Nem (Ibein)
2198-E1004-ERS 0
2198-E1007-ERS 0.20...3.31 1(04) NA @)
2198-E1015-ERS (24..12)
2198-E1020-ERS U 0.20..5.26 )
2198-E2030-ERS v (24..10) N/A
2198-E2055-ERS W 13(05)
2.08...21.1 ’ 31 (3)
2198-E2075-ERS ) 7440
2198-E2150-ERS '
2198-E4004-ERS
7198-E4007-ERS (02-20-1-65)-25 N/A(2)
2198-E4015-ERS
2198-E4020-ERS U ;
2198-E4030-ERS v g.gzé.)m 13(0.5) 16 ‘9[)]
7198-E4055-ERS w (13.90)
2198-E4075-ERS 2.08..211 310
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.

Servo Motor and Motor Cable Compatibility

Kinetix 5100 drives are compatible with the following Allen-Bradley rotary

motors:

« Kinetix TLP servo motors

« Kinetix MP motor family that includes Kinetix MPL, MPM, MPF, and

MPS servo motors
« Kinetix TL and TLY servo motors

IMPORTANT  To configure these motors with your Kinetix 5100 servo drive (see
Table 50 and Table 51), you must have drive firmware revision 1.001 or
later. When using 1/0 mode with ControlLogix® or CompactLogix™
controllers, see Table 49 to determine if you need the revision of the

Kinetix 5100 Add-on Profile.
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Table 49 - AOP Installation Requirement

Drive Firmware Revision Logix Designer Application Version | Kinetix 5100 AOP Needed?
30, 31, or 32 Yes

1.001 or later
33.00 or later No

See Install the Kinetix 5100 Add-On Profile on page 165 for information on
downloading the AOP.

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 50 - 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-AD46-xxx, TLP-AQ70-xxx,
TLP-AD90-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-AT15-100,
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-ATI5-200,
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 I
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-BI15-100, TLP-BT15-200
TLP-B145-050, TLP-B145-090, 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-B145-250, TLP-B200-300

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-B200-450

TLP-B200-550, TLP-B200-750 2

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

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

TLP-B235-14K

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

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

(1) Refer to the Kinetix Motion Accessories 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.
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Table 51 - Kinetix MP Servo Motors and Power Cable Compatibility

Servo Motor Cat. No.

Motor Power Cat. No. ("

Motor Power Cat. No. ("

(with brake wires) (without brake wires)
MPL-A/B15xxx-xxTxAA and MPL-A/B2xxx-xxTxAA, 2090-CPBM7DF-xxAAXx 2090-CPWM7DF-xxAAxx
MPL‘A3XXX‘XX7XAA...MPL‘ABXXX‘XX7XAA, (Standard) or (Standard) or

MPL-B3xxx-xx7xAA...MPL-BIxxx-xx7xAA,

2090-CPBM7DF-xxAFxx

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

(continuous-flex)

2090-CPWM7DF-xxAFxx
(continuous-flex)

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

Table 52 - Kinetix TL and TLY Motor Power/Brake Cable Compatibility

Motor/Actuator
Cat. No.

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

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

Brake Cat. No. ("

TLY-Axxxx

2090-CPBMBDF-16AAxx (standard)

2090-CPWMBDF-16AAxx (standard)

Not applicable. Brake conductors
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 48 on page 82 for the motor power connector specifications.

Table 53 - Legacy Motor Power Cables for Kinetix MP Servo Motors

Motor Cable

Description

Motor Power Cat. No.

Standard

Power/brake, threaded

2090-XXNPMF-xxSxx

Power-only, bayonet

2090-XXNPMP-xxSxx

Continuous-flex

Power/brake, threaded

2090-CPBMADF-xxAFxx

Power-only, threaded

2090-CPWMADF-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 54 - Maximum Cable Lengths (200V-class) Motors

Compatible Motor and Actuator
Cat. No.

Feedback Type

Cable Length, max
m(ft)

TLP-Axxx-xxx-D

Nikon (24-bit) absolute high-resolution, multi-turn and single-turn

MPL-A15xxx-V/EXTXAA
MPL-A2xxx-V/ExTxAA

MPL-A3xxx-S/MxTxAA, MPL-Adxxx-S/MXTxAA
MPL-A45xxx-S/MxTxAA, MPL-Abxxx-S/MxTxAA

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

Hiperface, absolute high-resolution, multi-turn and single-turn

50 (164)

MPL-AT5xxx-Hx7xAA
MPL-A2xxx-Hx7xAA

MPL-A3xxx-Hx7xAA
MPL-A4xxx-HxTxAA
MPL-Ad45xxx-Hx7xAA

Incremental

30(98.4)

TLY-Axxxx-B
TL-Axxxx-B

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

TLY-Axxxx-H

Incremental
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Table 55 - Maximum Cable Lengths (400V-class) Motors

Compatible Motor and Actuator
Cat. No.

Cable Length, max
m(ft)

480V AC Input

Feedback Type

<400V AC Input

TLP-B200-xxx-D

TLP-B070-xxx-D, TLP-B090-xxx-D, TLP-B115-xxx-D,
TLP-B145-xxx-D, TLP-B235-xxx-D

15(49.2)

Nikon (24-bit) absolute high-resolution, multi-t d single-t
ikon (24-bit) absolute high-resolution, multi-turn and single-turn 50 (164)

50 (164)

MPL-B15xxx-V/ExTxAA
MPL-B2xxx-V/EXTXAA

MPL-B3xxx-S/MX7xAA, MPL-Bxxx-S/MxTxAA
MPL-B&bxxx-S/MxTxAA, MPL-B5xxx-S/Mx7xAA
MPL-BBxxx-S/Mx7xAA, MPL-B8xxx-S/Mx7xAA
MPL-B9xxx-S/Mx7xAA

MPM-Bxxxx-S/M
MPF-Bxxxx-S/M
MPS-Bxxxx-S/M

50 (164) 20(65.6)

Hiperface, absolute high-resolution, multi-turn and single-turn
50 (164)

MPL-B15xxx-Hx7xAA
MPL-B2xxx-HxTxAA

MPL-B3xxx-Hx7xAA
MPL-Bhxxx-Hx7xAA
MPL-BA45xxx-Hx7xAA

30(98.4) 20(65.6)

Incremental
30(98.4)

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.

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.
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Kinetix MP
Servo Motors

Dimensions are in mm (in.)

Kinetix MP

|<— 150(5.9) —>|

Figure 59 - 2090-CPBM7DF (series A) Power/brake Cable Dimensions

- 102(40) ——— >
Edge of
Cable Jacket

V== Power Conductors
/ T
===

— Brake
- N . Conductors
Brake Shield ‘

Dimensions are in mm (in.)

31 1{e

Overall Cable Shield

l——— 635(25) i

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 60 - 2090-CPBM7DF (series B, 10 or 12 AWG) Power/brake Cable Dimensions

-t 305(12.0) -
l————— 234(3.20) ————

——| - 15.0(0.59)
—  71(280) ——» U
12.7(0.50) —m |at— v
50(0.20) —=| |--— W Power Conductors

Servo Motors 36 L Brake

Overall Cable Shield
Heat Shrink

Conductors

L 5.0(0.20) ——I I—— 80(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.

—

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.
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Figure 61- 2090-DANPT-16Sxx Cable Preparation

Cable Braid Clamped

) Connectors
Motor Power Cable to Machine Frame - Pigtail Cable
| | ) —
RLZZZZ7Z272272777, Motor
Machine Frame % % () ~<——150 mm (6.0 in.) Termination m
NANNNNNNNNN VS ///I_I g7 2

(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-E4xxx-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.

Follow these steps to apply the cable shield clamp.

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

Tie Wraps ’é

Grounding Plate
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2. 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.

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

Tighten the PE ground screw until the maximum torque value of 2.0 Nem
(17.7 Ibsin) is achieved.

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

Figure 62 - Kinetix 5100 Drive Ground Plate Examples

2198-E1020-ERS 2198-E2055-ERS 2198-E2075-ERS 2198-E2150-ERS
2198-E2030-ERS 2198-E4055-ERS 2198-E4075-ERS 2198-E4150-ERS

@ ®e
@
@
2198-E4004-ERS i
2198-E1007-ERS 2198-E4007-ERS 2198-E4020-ERS
2198-E1015-ERS 2198-E4015-ERS 2198-E4030-ERS

Motor Brake Connections

For wiring the brake circuit, see Motor Brake Circuit on page 57 for wiring and
configuration details. See Kinetix 5100 Drive/Rotary Motor Wiring Examples
on page 438 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 83 for
the drive catalog numbers that require a separate brake cable.

+ Kinetix MP motors use 2090-CPBM7DF power/brake cables.
« Kinetix TLY motors use 2090-CPBM6DF power/brake cables.
« Kinetix TL motors use 2090-DANBT-18Sxx brake cables.
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Wire the Motor Feedback

Connector

2090-CTFB-MxDD motor feedback cables are designed specifically for

Kinetix TLP motors. The drive-end connector plugs directly into the 15-pin
(MFB) feedback connector. The 2198-K51CK-DMis feedback connector kit is
also available when making your own cables. See Wire the 2198-K51CK-D15M
Feedback Connector Kit on page 94 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-DM15 feedback connector kit can also be used with
2090-CFBM6DF and 2090-CFBM7DF flying-lead cables.

When using the 2198-K51CK-DM15s 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 56 - Kinetix TLP Motor Feedback Cable Compatibility

Servo Motor Cat. No.

Feedback Cable Cat. No. ("

TLP-AD46-xxx, TLP-A/BO70-xxx, TLP-A/B090-xxx, TLP-A100-xxx

2090-CTFB-MADD-CFAxx (standard) or
2090-CTFB-MADD-CFFxx (continuous-flex)

TLP-A/BTI5-xxx, TLP-A/B145-xxx, TLP-A/B200-xxx, TLP-A/B235-xxx

2090-CTFB-MFDD-CFAxx (standard) or
2090-CTFB-MFDD-CFFxx (continuous-flex)

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

Table 57 - 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

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

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 58 - 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
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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.
See Feedback Battery Box Installation Instructions, publication
2198-INo22, 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.

« Ifyoubuild 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 63 - Battery Box Wired With Battery

Battery %}

Battery backup wires
inserted in terminals.

Feedback
Cable

Battery Box
(cover removed)

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-CFBM6Dx 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.
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Figure 64 - 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)

1l 2090-DANPT-16Sxx
Motor Power Cable

3 || Kinetix TL (TL-Axxxx-B) Servo Motors
(high-resolution encoder)

Motor Feedback Cable Preparation

When using the 2198-K51CK-D15M feedback connector kit, you must prepare
the 2090-Series 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 Ib+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 65 on page 94.

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.

2090-Series Feedback Cable Pinouts

The following tables provide motor connector pinouts and wire colors to the
2198-K51CK-D15M connector kit.

Table 59 - 2090-CFBM7DF-CEAxxx Feedback Cables

Absolute, MPL-B15xxx and MPL-B2xxx-V/Ex4/TxAA | MPL-AT5xxx and MPL-A2xxx-V/Ex&/TxAA
High-resolution MPL-B3xxx...MPL-B9xxx-M/Sx7xAA MPL-A3xxx-M/SxTxAA
Feedback MPL-A5xxx-M/Sx7xAA MPL-Akxxx-M/Sx7xAA
MPM-A165xxx...MPM-A215xxx-M/S MPL-A45xxx-M/Sx7xAA Wire Color 2198-K51CK-D15M
MPM-Bxxxxx-M/S MPM-ATI5xxx...MPM-A130xxx-M/$ Connector Kit Pin
Motor/Actuator Pin MPF-Bxxx-M/$ MPF/MPS-A3xx-M/$
MPF-A5xxx-M/S MPF/MPS-ALxx-M/S
MPS-Bxxx-M/$ MPF/MPS-A45xx-M/S
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 U
1 EPWR_9V Reserved Orange i
13 TS+ TS+ White/Orange il

(1) The ECOM and TS- connections are tied together and connect to the cable shield.
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Table 60 - 2090-CTFB-MxDD-CFxxx Feedback Cables

Motor Pin é-;'-’:iAtx:l))%:i‘l.l);:“I‘tliulll-tlft:rjl(l%i’l‘\;fe-turn Wire Color %Lsnsn- :ﬂ;ﬁg‘gm
igh-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

Table 61- 2090-XXNFMF-Sxx or 2090-CFBM7DF-CDAxxx Feedback Cables

Incremental

Feedback MPL-A/BISXxX...MPL-A/B2xxx-Hxts/ TxAR Wire Color | Z190-KSICKDIEH
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("
m EPWR_9V Orange 7
13 TS+ White/Orange |11
15 S1 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 62 - 2090-CFBM6DF-CBAAxx Feedback Cables

Motor Pin ITnLcheAn,:::)t(a:lEncoder Feedback Wire Color %L?n:cstlochKg]sg
9 AM+ Black 1

10 AM- White/Black |2
1 BM+ Red 3
12 BM- White/Red 4
13 M+ Green 5
14 M- White/Green |10
22 EPWR_5V Gray 14
23 ECOM White/Gray  [g("
15 Sl 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.
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94

15-pin D-sub to

Motor Feedback (MFB)

Connector

Tie Wrap is
recommended for
Stress Relief and
Wire Management

Table 63 - 2090-CFBM6DF-CBAAxx Feedback Cables

]

[

Under the Shield Clamp

. TLY-Axxxx-B . 2198-K51CK-D15M
Motor Pin 17-bit Absolute, Multi-turn, High-resolution Feedback Wire Color Connector Kit Pin
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.
Table 64 - 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 65 - Wire the 2198-K51CK-D15M Feedback Connector Kit
O— i O 1. Place exposed cable shield Terminal  |Signal Wire Color
in the channel.
2. Place the shield clamp over ! SIN+  AM+ |Black
I the exposed shield. 2 SIN_ AM_ WhItE/B|aCk
3. Tighten screws, torque 3 CoS+ BM+ Red
e 035 tem (5087 b-in) 4 COS-  [BM- | White/Red
b~ % 20 5 DATA+  [IM+  |Green
il © S]] 8-pin -
(HE >3 ; E Co?mector(Zx) 6 ECDM(” White/Gray
6 [ 7 EPWR_9QV Orange
f B | + -
0 | gj Mounting 8 S3 White/Yellow
6 — | & 5‘] Screws (2x) 10 DATA-  |IM- White/Green
1 TS+ White/Orange
— 12 St White/Blue
2090-Series 13 S2 Yellow
Feedback Cable 1% EPWR_5V Gray
+ Battery + 2)
— Shield Clamp J WA
= ‘ ; - Battery - N/A 2
Exposed Shield Aligned Clamp Screws (2) h Drain Shield

(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 Passive shunt connections are made at the shunt connector on the bottom of
Resistor Connections the drive or the terminal block 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 35 for noise zone
considerations.
« Refer to Passive Shunt Wiring Examples on page 437.

« Refer to the installation instructions provided with your Bulletin 2198
shunt module, publication 2198-INo11.

« Refer to the installation instructions provided with your Bulletin 2097
shunt resistor, publication 2097-INoo2.

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 66 - 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 67 - 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 and
2198-E2030-ERS
Kinetix 5100 Servo Drives
Front View

2198-E2055-ERS, 2198-E2075-ERS,
and 2198-E2150-ERS, and 2198-E4xxx-ERS
Kinetix 5100 Servo Drives
Front View
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Table 65 - 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 a0 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(05) 50
2198-E2055-ERS ;
0.82..8.36 (15.48)
i : DC+ (188) 16 2)
7198-E2075-ERS ESH 1(0.4) (5.90)
- 2.08..211 310
2198-E2150-ERS ) 13(0.5) 57440

7198-E4004-ERS
7198-E4007-ERS (02-[2'&15)-25 U
7198-E40T5-ERS

13(05
2198-E4020-ERS (03]
2198-E4030-ERS 0C+ 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)

(27.44)

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

See Passive Shunt Considerations on page 27 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. Refer to page 42 to locate the Ethernet connectors on your drive
module. Refer to Figure 68 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 68 - ControlLogix and CompactLogix Ethernet Port Locations

@
ControlLogix 5570 Controller with S eEE=T CompactLogix 5370 Controller,
Bulletin 1756 EtherNet/IP Communication Module e o Compact GuardLogix® 5370 Controller
* = =2 . o
(CompactLogix 5370 controller is shown)
| <Y
A
. Allen-Bradiey =] POV
= e
ControlLogix Ethernet Ports Q i
The 1756-EN2T modules have only one port, | ) } Front View
1756-EN2TR and 1756-EN3TR modules have two. | Front Views N %°
IH
LM e :
Logix5585
0000 £ CompactLogix 5380 Controller, or il
ControlLogix 5580 and | #=%% Compact GuardLogix 5380 Controller ¥ T
GuardLogix 5580 Controller (CompactLogix 5380 controller is shown) AB ?:TMAAE % i
CompactLogix™ 5380 %"
L

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 15

for linear, ring, and star configuration examples.
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Notes:
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Set Up EtherNet/IP Communication

Topic Page
Set Network Parameters by Using the Display 99
Set Network Parameters by Using KNX5100C Software 101
Configure IP Address by Using BOOTP-DHCP Tool 102

You can include the drive in your Studio 5000 Logix Designer® application by
adding it to a configured EtherNet/IP™ module or controller under the I/O
configuration tree. 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 Module Configuration dialog box in RSLinx® software, by using
KNX5100C software, or through the Internet Protocol page of Module
Properties in your Logix Designer application. Changes to the IP address take
effect after 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 101
«  BOOTP-DHCP tool on page 102

The drive is factory programmed to static IP address 0f 192.168.1.1 and Gateway
address 0f192.168.1.254.

Set Network Parameters hy Follow these steps to set network parameters.

Using the Display

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.
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Drive
Status

D® @O®
@ @
®— ®

Information Display/Setup Mode

2. In the Device Information screen or Drive Status screen, the current IP
address is shown.

3. Press (v) key.

SETTING appears on the display.
4. Press (s) key.

NET SETTING scrolls across the display.
5. Press (s) key.

STATIC IP scrolls across the display.

To enter the IP ADDR, press (§) key, and use the © keys to enter the IP
Address octets.

To enter the SUBNET, press (v) key, and use the © keys to enter the

subnet address octets.

To enter the GATE, press (v) key, and use the ® 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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Set Network Parameters by Follow these steps to network parameters.

Using KNX5100C Software 1. Connect USB cable between your drive and workstation, and then apply
power to your drive

2. Open your KNX5100C software and click New Device.
To go online with the drive, click the OFFLINE button.

The KNX5100C software reads the parameters from your drive.

T ENRSHIOC -KSH00 Project_30 - [Parameter Editor []] | ®
P Fie Settings Windew Helg _ax
I | pexpcy 10 v || @oFFuRE Zeset Mosule 4 4
g Puncten st v B 998
|2 v [ starr o Meter  Dreive General Sratus senitor fontrol I8 Comsunication Disgnosis Motien
& ~ & Deive 1:(off1ine
83 Communication Setting In_liase LU L] fvatue [elunte [[otsn lrax __ [oefault
F Orive 1P Address Setti | 233 [GearRatiofollewerCountsié 1 336370911 16777216
w0 Settings 235 {specialFunctionConfigurationl Qw00 BxBFas #1000
g!‘c(u Selestion 249 |SpecialfuncticaContiguration? L Lo #0021
Genaral Setting 43 |Abselutesystessetting » #0008 o101 0000
£ Conmang Scurce 233 DataReadunttSelection 20000 Sty xB000
it Pulse Cutput ‘351 |PositionErrorToleranceTine [ 65535 ]
%E-:eu Ratio 252 |ST0F eedbackConfiguration o1z ez %0012
Filter 153 |specialfuncticaConfigurationd s LE] 220038 Lo
Y neteh Filter 383 [PIecPTecqueTrresnala 1 200 800
- Limit 286 |SpecialFuncticaContigurations s @xboo0  @xd0er  pupeec
& :::f:l:fo Leco 279 |JogOperation L] 5009 0
R it 284 |executercatipration v ] 1 ]

4. 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 [1 ===

@ Obtain IP address automatically (Enable DHCP)

IP Address:

(OUse the following IP address (Disable DHCP)
Ethernet Address

Private Network: 192.168.1.
IP Address:
Subnet Mask :

Gateway Address:

Apply Close

5. Choose between STATIC IP and DHCP.

The default setting is STATIC IP.
6. If STATIC IP, then configure the following parameters:
- IPaddress
- Gateway
- Subnet mask
7. Click Apply.
8. To have the IP Settings take effect, click Reset Module from the tool bar.
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Configure IP Address by

Using BOOTP-DHCP Tool

102

Follow these steps to configure the IP address.

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.

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:

] IP Address

Unknown

Description

PANGP Virtual Ethernet Adapter
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.

SEEE— e E—
File Tools Help
Clear History ]

Add Relation

Dizcovery History

Ethernet Address [MAC]: Type | [hr:minisec] # | 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

1 1 Relations -
| | Dof 256

 Ermorg and warnings
| Sent192.168.1.11 to Ethemet address 00:00:BC:01:01:01

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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Notes:
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Chapter 6

Keypad Input and Panel
Display

Use the Keypad Interface

Topic Page
Keypad Input and Panel Display 105
Drive Displays 106
Edit Settings From the Display 10

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 421. For more

information on how the keypad and status indicator can be used to do tuning,

see Autotuning via the Drive Panel on page 176.

Figure 69 - Keypad and Display

4 N

(. -

2 @S
@ D

. . 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 @ Set ey that you have edited.
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Drive Displays

<_ o Boot Completed @

106

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

Drive Disable/
Servo Off

| Drive Enable/ Real Time
Servo On Display
| Driveis Running

No key event/fault

Drive
Status

- Version
@ @
(v)—4 ™

Information Display/Setup Mode

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 70 - Real Time Data Display

Real Time Data
Display Mode

Drive Enable/
Servo On

Drive is Running
No key event/fault

Drive
Status

Drive Disable/
Servo Off

()

Q
0

Fault

Information Display/
Setup Mode
Fault
Clear
Fault
Mode
For example:

Occurred

L )

)
0

e e
I@I@JTH

L

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 66 for the
description of the Real Time Display symbols.

Table 66 - Real Time Display Symbols

Code sR;IanII;I"::ne 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 |
) —_rn_ scaling of electronic gear ratio. (encoder unit)
— _ _ Error pulse number after the scaling of electronic
5 [ gy [ gear ratio. (encoder unit) Count
6 - F‘ - F - Input frequency of pulse command. kpps
7 ':IF'F E |_= Motor speed. rpm
8 ' de : Speed command. Volt
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108

Table 66 - 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 k
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 D55 (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 ID58 (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).
0ffset 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 66 - Real Time Display Symbols (Continued)

Code 2;:::::“3 Displayed Description Unit

29 =:= F =:|L= U Position feedback from the auxiliary encoder. User Unit

30 O i Position deviation between the position feedback User Unit
Iy [ and the command from the auxiliary encoder.

3 n =-| E: -= U gﬁzd:l?xc”kiap:;sétfiggﬂdgexiation between main 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
@™ @
@ @
®»= O

Information Display/Setup Mode

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 110.
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Edit Settings From the
Display

10

Access the Setting display from the Drive Status display by pressing the (v)
key.

When the drive is disabled/servo off, perform the following steps.
1. Pressthe (§)key to enter the editing mode.

Use the = keys to scroll through the Network setting, reset, and
parameter setting displays.

2. Press the (M) key to return to the previous display.

Figure 71 - State Switch Machine of Information Display and Setup

Status |

WM™ @Wm™
C=)w @
— ()3 ™

Information Display/Setup Mode

Edit Network Settings

From the Setting display, perform the following steps.

1. Pressthe (§)key to go to 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.
« Pressthe (v)key to turn DHCP on or off. See Turn DCHP On or Off on

page 112.
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.

3. Usethe keys to move between the IP Address, Gateway, and Subnet
setting screens.
See Detail A in Figure 72.

4. Press the key in any one of those settings displays and use the = keys to

edit the values.
Press the (M) key to set the values and return to the setting display.
Press the (M) key to return to the IP Address display.
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Figure 72 - State Switch Machine of Setting

Edlting
Parameter

Detail A

N
‘m"“\
.t
i 2

Up Down

/9\
.0 00
0.9,
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Turn DCHP On or Off

On the DHCP display, perform the following steps.

oW o

Press the () key to enter the DHCP editing display.
Press the (§) key to turn the switch OFF or ON.

Press the (M) key to return to the DHCP editing display.
Press the (a) key to return to the IP Setting display.

Static IP

Flashing . 'c . Flashmg
OFF

Edit Parameter Settings

From Settings display, perform the following steps.

1.

2.
3.

Press the () key to get to Network Settings.
Press the (v ) key for Parameters.
Press the ('§) key for the parameter editing mode.

Starting with group o, Use the © keys to move between parameter

numbers within the group.

Use the (<) key to move to the next parameter group.

Use the = keys to move between parameter numbers within a group.
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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 67 on page 113.

Parameter Mode

Parameter Group 0

—"'ikl =

Parameter Group 1

:
g
4 4 e .

Parameter Group M

- z -

. =

- Py o B
Parameter Editing

Save Display

When you have set the parameter, press the (§ ) key to save. The display shows
one of the following symbols for one second.

Table 67 - Parameter Status Display

Displayed Symbol Meaning Description
SPUI- _| Saved Correctly saved the setting value.
m oo __ Out of Range  |Incorrect value or the input is reserved for this value.
[
P _ B| | Power On ;gsvgraggmeter will be effective after the servo drive is re-
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N4

Example

Power On

Vo ]

Stand by Display | — [ Press key for Set men.
N 2

) / Press@key toselectand "\
g g i} I
S # \ Press keys for Parameter Vi
A == = =
s — N
I_n_l _|_=| " _/ Press@ key to select.
E VA VA 0100 (P0.000) s displayed,

I 5
RIN]E @ )
< A N Then press ®keys to for D117 (P1.001).
v - Y _ - _ _ _
:_l ” ” : :-_\ Press( S Jkey to select
b 5 - -
T — / It displays the current value of the ControlMode D117 (P1.001) \
LR -
I f parameter. Use the key change the value to required setting. /
T S P
P — o~ - — — ~
:_: L: L: : r—1 Press@ key to se/lect.
} s ______ _
- - Power cycle the Kinetix 5100 to
i I /
e R I « activate the ControlMode setting. ,

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.

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.

Rockwell Automation Publication 2198-UM004B-EN-P - November 2020



Chapter 6 Use the Keypad Interface

How the panel displays 16-bit and 32-bit values is shown in Table 68.

Table 68 - 16-Bit and 32-Bit Display Formats

Example of the displayed value Description
12230 I the value is positive 12345, the display shows
WZ 21 |(Dec) 12345 in decimal format.

— 16 bits If the value is OxO11F, the display shows 0xOTIF in
mnoc hexadecimal format; the highest digit is not
00 I |(Hex) shown.

[ o [ | ) - .
H_ ) 1 |(Dec high) If the value is (positive) 1230478900, the display
for the high byte shows 12304, and display for the
00NN low byte shows 78900, both in decimal format.
120 0000 | (Dec low)
32 bits
o . .
CI0) 00 | (Hex high) If the value is 0x001F0000, the display for the
high byte shows h0O1F, and display for the low
Teninln byte shows LO00O in hexadecimal format.
00000 | (Hex low)

Figure 73 shows the panel display of positive and negative signs.

Figure 73 - Panel Display

Positive Sign Negative Sign

Rockwell Automation Publication 2198-UM004B-EN-P - November 2020 15



Chapter 6 Use the Keypad Interface

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_

»
|

)

A
v
™ | _ e second recent error.
PUno il — L U] messnsrocen
A
v
———— S —
F"-“_“j|:| _ > L::“_:l?':' The third recent error.
A
v
S —w
Pl_”]:j:l - = =]= =| |—| The fourth recent error.
A
v
J— S == -—
=_||_==:==:='_= _ > H-LH::':"? 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.

PHOC |

l e
3JFE

Binary code
Corresponding DI status

11

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.

PHO0
|
[

i

|OOO1| 111|<—Binarycode

- — — — — Corresponding DI status
5 4 3 2 1 *— ponding

) WD

—

The display is in hexadecimal format.

Display Firmware Upgrade Information

See Upgrade Kinetix 5100 Drive Firmware on page 445.
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Notes:
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j Before You Begin

Configure the Drive with KNX5100C Software

Topic Page

Before You Begin 19
Connect to the Drive 125
Set the IP Address 126
Select a Motor and Configure Feedback in KNX5100C Software 127
Parameter Editor 138
Choose an Operation Mode 14
Configure Settings 144
Configure Position, Velocity, and Current Loops 158
Configure Velocity Loop 159
Configure Current Loop 160
Digital 1/0 and Jog Function in KNX5100C Software 160

This section provides procedures to launch KNXs100C and configure your
Kinetix® 5100 drive system with a Micro800® controller by using the

Connected Components Workbench™ software. It also provides instructions
to download and install KNX5100C configuration software.

For help using the Connected Components Workbench as it applies to
configuring the Micro8oo controllers, see Additional Resources on page 8.

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.
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120

Configure the Micro800 Controller

To configure the Micro8oo controller, perform the following steps.

1. Apply power to your controller and open your Connected Components
Workbench software.

@, Connected Components Workbench Standard Edition =
File Edit View Tools Communications Window Help
i ‘ - ‘ el ‘ —H = Disconnected ~ =

StartPage & X

o,

Project Getting Started

Project Organizer ¥ § X

Name:

saipadold

Create new project from File
Menu, Application Toolbar or
Start Page

x0qjoo |

New... Training Videos

Open Existing... Connected Components Accelerator Toolkit

Discover...

Recent
MB850_24QBB.ccwsln
K5100_Micro850_20181105.ccwsin

K5100_Micro850_20181113.ccwsin
[¥] Show page on startup

Error List Output

Ready

2. From the Project menu, choose New ...
3. Type aname and click Create.

Name: UM_Micro850

Location: C:\Users\jlin\Documents\CCW

(/] Add Device on Create [ Create l [ Cancel l
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4. From the Catalog field, select your Micro controller.

In this example, Micro850® (24QBB) is used.
(o . ==

| Catalog Selection
|

" contreler 2080-LC50-24Q8B
Micro810 Re=tr
Micr0820 L
MicrofS0 : Micro50 EtherNet/IP Controller, 14 24V DC/AC
Micro850 Input, 10 Source Qutput, 24V DC Input Power, Up
to 4 HSC channels, Embedded USE Programming

1T 2080-LC50-24AWB i : | Port, Ethernet Port and Non-Isolated RS232/485
Fan - 1 Serial Port, 3 Plug-In Ports

1T 2080-LC50-24QVE

P -LC50-24QW|

i 2080-LC50-24QWB = Brand Name: Allen-Bradley .
1T 2080-LCS0-48AWB = Sub Brand: Micro800

g = Type: Controller |=
HIL 2080-LC50-43Q88 » Special Features: 4 HSC, 2 PTO, 3 Plug- | |

3 § = In Slots, Max 4 Expansion /O

L 2030-LCS0-48QVB = Standard: CE,C-TICK,CULKC,UL

#IT 2080-LC50-48QWB * Number Of Channels: 14 Input, 10
. Output

Micro870 . 24V DC/AC

Drives

Safety
|
Motor Control

Graphic Terminals

‘Additional Description:

5. Click Add To Project.

6. From the Controller Menu, click Ethernet to configure the Network
settings of the controller.

This step is required to control the Kinetix 5100 drive through message
instructions.

In this example, we used the IP address 0f 192.168.1.89.

Project Organizer ~ 1 x| EEEIERY strt Page
D e ey Micro850
WA
€7 Micro8s0
& L
&l Programs Download ~ Upload Secure -
= Global Variables
&1 User-Defined Function Blocks
1 User-Defined Functions - Contraller Controller - Ethernet
L General
& DateTypes Memery @ Diagnose
Startup
Serial Port Ethernet Settings
USB Port Internet Protocol (IP) Settings Port Settings
Interrupts Obtain IP address automatically using DHCP Port State: @ Enabled (© Disabled
Modbus Mapping @ Configure IP address and settings [¥] Auto-Negotiate Speed and Duplex Mode
Embedded /O
& Motion 1P Address: 192 168 1 89
®- Plug-in Modules
& Expansion Modules SubnetMask: (255255 .255. 0
Gateway Address: (192,168, 1 . 254
[¥] Detect duplicate IP address
EtherNet/IP
[¥] Inactivity Timeout 120 sec
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7. From the Controller menu, expand Plug-in Modules or Expansion
Modules, then right-click <empty> to add analog output module (2080-

OF2 or 2085-OF4).

This step is required to control the Kinetix 5100 drive through S (Analog
to Speed) mode, T (Analog to Torque) mode or PT (Analog to Position)

mode.

In this example, 2085-OF4 expansion module is used.

Name: UM_Maosso Micro850
WAy
=-E2Z Micro850
KA £
gl Programs Download  Upload  Diagnose Secure~

IS Global Variables
&1 User-Defined Function Blocks

£51 User-Defined Functions s Controller 2085-0F4 - Channel 0
+ Motion
& DataTypes 1 Plug-in Modules )
E Earion Moduls [¥] Enable Channel
- 2085-0F4 Minimum-Maximum ETTST
Channel 0 Output Range: !
Shannel Data Format: Engineering Units
Channel 2
Channel 3
< Availoble >
< Available >
< Available > [ High Clamp Value: 100
Low Clamp Value: -10.000

Project Organizer -1 x| [R5t page

Over Range Alarm Trigger

High Clamp Value

Maximum Cutput Value

Under Range Alarm Trigger
Low Clamp Value

Minimum Output Value

Latch Over and Under

Alarm

8. From the Controller menu, expand Motion, then right-click <New Axis>

to add one PTO Channel for motion control.

[Project Organizer ~ 0 x| [EEEEEE stort page

Neme: L s Micro850
Hau
=€ Micro850
= I ) a
gl Programs Download ~ Upload  Diagnese - Secure

IZ Global Variables
@1 User-Defined Function Blocks

251 User-Defined Functions @- Controller K5100 - General
= Wefion
& Datalypes 41 K5100 Agis Name:
< New Aus >
PTO Channek
& Plug-in Modules © Channel i
¥ Expansion Modules Pulse Qutput: 10_EM_DO_00

Direction Qutput: 10_EM_DC_03

) Drive Enable Output

Qutput: lloEM.D006 ~

Agtive Level: | High -

[¥] Drive Ready Input

Input: liloembros -
Active Level: | High |
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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.

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.

Home » Support » Product Resources @ Share 8 Print

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... Subscribe to Important Notices and get Notified on Product Safety Alerts in PCDC. All V¥
EDS and AOP files are accessible in PCDC via search on a specific product in Compare Products or type

Support o [ Kinetix 5100 n

Downloads Kinetix 5100 Position Servo Drive (2198-
Overview AOls for Kinetix 5100 Position Servo Drive (2198-Exxcor ERS)
¥ Certifications v1.01.01 A 4 ’ Download
» Drawings ) . ) \ct one or more products to view the available downloads for
e :‘1"51'3;"‘”5“‘ 5100 Position Servo Drive (2198-Exox-ERS) k. croducts
» Electronic Data Sheets R it
» Procurement Specifications Firmware for Kinetix $100 Position Servo Drive (2198-Exxo-ERS) b e Downloads by Serial Number
» Sample Code v1.001

ReleaseNote for Kinetix 5100 Position Servo Drive (2198-Exoocx-
ERS) v1.001
PCDC Feedback
Software for Kinetix 5100 Position Servo Drive (2198-Ex000¢ERS)
Please provide us feedback v1.00.00 Features & Attributes
on the PCDC 1o help us make TS U WET Ao CoTTTE wora oroduct See all products that support a specific

SEE EAVATAIE VETS]

3. Click the appropriate software version and follow prompts to download.
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 KNXs100C software:

a. On your personal computer desktop, double-click the KNX5100C
shortcut icon.
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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
x5 2 ‘ ﬁ MicroLogix Library Converter Ctrl+Alt+L

| |© | 7i | e DeviceNet Node Commissioning Ctrl+Alt+1

pplication Language:
(% SD Card Utility Ctrl+Alt=U
Medule Profile Tool Ctrl+Alt+M
KNX5100C

ControlFLASH

Project Organizer

Createnew projy
Application Tog External Tools...

Import and Export Settings...
£} Options...

When the KNX5100C configuration software is launched, it starts with
New Device.

2. Choose the COM port associated with your drive.

_r’ \‘pu,u.

File Settings Window Help

H
Function List [3F
£ start

/Message |

Device Name ‘Kinetix 51¢@

Com port )

3. Click Add to add your drive to the Function List.

By default, Kinetix 5100 is used as the device name.

1 KNX5100C - [Parameter Editor [Kinetix3100]
P File settings Window  Help

I Kinetixs10@ |[(@xe1) PR: Position mode (register input) || @oFFLINE Reset todule < =l
3| Functon List e [l A8’
a| & stert [Hotor || prive |General | Status monitor [Control [1/0 [ Communication | Diagnosis [ Motion
i 4§ Kinetix5108(offline) =
=] Communication Setting 10 |Name LI || [value *|unit |5
& Drive IP Address Setting 1 sP e
2 3 settings 2__|MotorCatalogumber[@]-[3] s ox
Motor Selection ___|motorcatalogumber(41-[7] s ox
General Setting MotorCataloghumber[8]-[11] s ex
nn Pulse Output MotorCataloghumber([12]-[15] s @x
%E'gear Ratio 4 |mMotorRatedContinuousCurrent s P Amps (RMS) e.
Filter 5 |MotorRatedvoltage s Volts (RMS) @
3““:" Filter 6 |Motor OutputPoner 7l e.
Limit
8 |rot P s P RPH ]
£\ Analog 1/0 5 |RotartyMotorPoles s p pole ®
43 Tuning - 16_|PHiotorTorqueConstant s N-m/Amps (RMS)| @,
Manual Tuning B
& 11 |RotaryMotorInertia s 184-4kg-m"2 e.
& Auto Tuning =
Sairie et gt 12 _|MotorRatedspeed s P RPH ]
L ea Anal et 13 |MotorSerialNumber[@]-[3] R v ox
|-£8; Position Loop ___|MotorserialNumser(4]-(7] r v ox
|- velocity Loop MotorSerialNumber[5]-[9] 3 v ox
4 Current Loop 599 |EncodarType s P ox
Scope 680 |Encoderresolution s P Counts/Rev 12
Pl Parameter Editor 661 |p ence s ex
Digital I0 / Jog Control 682 |c ion0ffset s P Degrees e.
-4\ Fault Information 603 |HallHystersiskidth s P Degrees o.
K& Monitoring Status 604 |ElectricalangleCorrection H ox
4-#° Motion Control 609 |MotorTempSensor RSP ]
FRjinde Editor 618 |MotorTempSensorResistance RS Ohms ]
E-CAM Editor 611 |MotorRatedPeakCurrent s p Amps (RMS) 0
Capture(CaP)/Compare(CHP)  ||517 |pmmotorresistance s ohms °

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.
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Connect to the Drive You can change the COM port associated with your device after it was initially
set.

To change the COM port, perform the following steps.

1. From the Function List, click Communication Setting.

File Settings Window Help

{: Kinetixsiee H[axen PR: Position mode (register input) v]l QOFFLINE _ Reset Module < =i
o | Function List (3
&
2| 4[] start
g 4§ Kinetix5100(offline fﬁ:sCmmunicaﬁon Setting [Kinetix5100] o=
-4
434 settings Communication Status . Off line

Motor Selection
General Setting
nn Pulse Output

i E-gear Ratio _
= Netch Filter
o= Limit
g Analog 1/0
4.[3] Tuning
-f#] Manual Tuning
Auto Tuning
Inertia Estimation
System Analysis
Position Loop
Velocity Loop
Rl Current Loop
P,| Parameter Editor
-py Digital IO / Jog Control
- Fault Information
@ Monitoring Status
4-4P Motion Control
i PR Mode Editor
[ Ee—om 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.

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.
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Set the IP Address

126

5. Ifyou select the first option, an uploading message box appears until the
process is completed.

Message

Uploading Parameter...

===

e

(0- Upload from drive OK!

6. Inthe Communication Setting dialog, communication status is shown as
online.

[+ Communication Setting [Kineti5100] =5 EcR |

Communication Status . On line

Com port Comd

Disconnect

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.
(i KNXS100C - [Parameter Editor [Kinetixs 1001 W

P File settings Window Help
| Kinetix510@ |[[@xe1) PR: Position mode (regi

o | Function List (35
4 ] start
4 -8 kinetix5100(offline)
s Communication Setting

[Jo Drive IP Address Setting|

e

L& Motor Selection

General Setting
Ll

2. Choose between STATIC IP and DHCP.

—

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.
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Select a Motor and
Configure Feedback in
KNX5100C Software

There are three data sources available to configure the motor through the
Function List.

@5,  Theparameters displayed in the Motor Selection dialog box depend on the data
&/  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 parameters values originate.

The available data sources are:

«  Motor NV: Motor parameter values are from the nonvolatile memory of a
motor. If the motor has an intelligent encoder, the value is used by the
drive to automatically identify the attached motors.

« Catalog number: Motor parameter values are from a catalog number.
Select the motor from the motor database embedded into the KNX5100C
software.

« Nameplate datasheet: Motor parameter values are from a motor
nameplate and data sheet. You must input this data manually.

IMPORTANT  When the nameplate data sheet is selected, the parameter field of
nameplate/data sheet parameter section of the Motor, Model, and
Motor Feedback pages are enabled, and you can input these values.

If a data source other than Nameplate data sheet is selected, the
parameter field of nameplate/data sheet parameter section of the
Motor, Model, and Motor Feedback pages are disabled and the motor
parameters values are read either from the intelligent encoder or the
KNX5100C motor database.

B Mator Selection [Kinetix 5100] == E=E
4-Hotor Motor Device Specification
Model
Fotor Feedback

Data Source: Mator NV -
Motor NV

Catalog Humber

Nazeplate Datasheet

Catalog Number:
Hotor Type:

Units:

Nameplate/Datasheet-Phase to Neutral parameters

Rated Power: .42 o Pole Count:

Rated Voltage: (220 Volts (RHS)

Rated Speed: 3000 RPH Max Speed: RPH

Rated Current: 0.02 Amps (RMS) Peak Current: 0.00 Amps (RMS)
Rated Torque:  |0.0 N Motor Overload Limit: 100 % Motor Rated
Inertia: .eee 10" -4kg-m"2 Motor Thermostat

Hotor Polarity: [Hormol

Next
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Motor NV
When Motor NV is selected as the data source and the attached motor has a
smart encoder with internal memory that includes motor-related parameters,
the drive can identify the motor automatically and read all motor parameter
values.
If the attached motor has no smart encoder, then fault E 60B, Motor Selection
Error, occurs. If the attached motor has a Nikon encoder that is not a smart
encoder and no motor parameters are stored, then fault E 0o4, Motor
Combination Error, occurs.
When Motor NV is selected as the data source, then all parameter data is
disabled 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.
& Motor Selection ] [E=REEE ==
4 M:;ﬂd Motor Device Specification
' bato Source:  [parorw 3]
Catalog Nusber:
Motor Type: Rotiiiy: Pérasnént Magnet
units
Nameplate/Datasheet-Phase to Neutral parameters
Rated Power: 0.40 kW Pole Count:
Rated Voltage: Volts (RMS)
Rated Speed: 8000 REM Max Speed: I L]
Rated Current: [2.18 Amps (RMS) Peak Current: Amps (RMS)
Motor Polarity: ‘::V'*u.
Next
2. On the Motor Model Phase screen, click Next.
& Motor Selection ] [E=REEE ==
r l’,u{\?;ﬂcl Motor Model Phase to Neutral Parameters
: Torque Constant(Kt): N-m/Amps (RMS)
Voltage Constant(Ke): Volts (RMS)/KRPM
Resistance(Rs): onms
Flux Saturation Profile
Flux Saturation @ 12.5% of 1p: %
Flux Saturation @ 25.8% of 1p: I %
Flux Saturation @ 37.5% of 1p: ] =
Flux Saturation @ 50.0% of 1p: %
Flux Saturation @ 62.5% of lp: X
Flux Saturation @ 75.0% of 1p: %
Flux Saturation @ 87.5% of 1p: %
Flux Saturation @ 100 % of 1p: %
se | [ ]
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3.
parameters to the drive.

On the Motor Feedback Device screen, click Download to download all

& Motor Selection [] [o @ ==
4 Motor Motor Feedback Device Specification
Model
gtor: Feedbuct; Device Function: Motor Mounted Feedback

Feedback Channel: Feedback 1
Type: Hiperfac,
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 dri
cycle.

ve requires a reset and power

Az 2 Taaaaes

DANGER. Connection interruption.

L

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:

Automatically triggers a power cycle

Sets ID628 (PN.0oo) MotorDataSource to o (Motor NV selection)
Sets the value of ID629 (PN.oo1) MotorOverloadLimit

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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After Motor NV is selected and the drive power cycles, these other changes are
made:
« Commutation alignment is fixed as Motor offset (A in next figure)

« The default Startup Method is set as Incremental (B in next figure)
« The position feedback is zero

& Mator Selection [] [o &=
4+ Moter Motor Feedback Device Specification
Model
ator;Feedbact: Device Function: Motor Mounted Feedback
Feedback Channel: Feedback 1
Type: Hiperface
units
Hiperface

Cycle Resolution: Feedback Cycles/Rev

Cycle Interpolation: 2048 Feedback Counts per Cycle

Effective Resolution:

Feedback Counts per Rev

Startup Method: Incremental -

Commutation

offset:

If your axis 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 parameter ID242 (P2.069) AbsoluteSystemSetting 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 to clear this fault to let the absolute operation start.

B Motor Selection [
4 Mator
Hodel
Mator Feedback

Motor Feedback Device Specification

Device Function: Motor Mounted Feedback

Feedback Channel: Feedback 1

Type: Hiperfac

Units
Hiperface
Cycle Resolution:

Feedback Cycles/Rev

Cycle Interpolation: 2048 Feedback Counts per Cycle

Effective Resolution: Feedback Counts per Rev

|Startup Hethod: Absolute -l

=X

Commutation
Auto identify is completed!
Drive return fautt :
A0BA:Absolute position is not initialized
offset:
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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 | Multi-turn | Incremental
(-E,-S) (-v.-M) (-H)
Change startup method to Absolute E069 A 06A E 069
Kinetix TLP and TL/TLY (-B)
Motor-related Faults
Without Battery With Battery
Change startup method to Absolute A 060 A 06A

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.

_E& Motor Selection [Kinetix 5100] (=2 =R =
4 Motor Motor Device Specification
Model
Motor Feedback

Data Sources [Goratcg s 9]
Catalog Number: <none> [ Change Catalog- ]
Motor Type:
Units:

to Neutral p:
Rated Power: 0.40 Kl Pole Count:
Rated Voltage: 220 Volts (RMS)
Rated Speed: 8000 RPM Max Speed: RPM
Rated Current: Amps (RMS) Peak Current: Amps (RMS)
Rated Torque: N Motor Overload Limit: 100 % Motor Rated
Inertia: 10~-dkg-m*2 Motor Thermostat: -
Motor Polarity:  |Normal -

Next
2. Click Change Catalog...
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3. Inthe Change Catalog Number dialog box, find and select the motor for
your application.

- o
Change Catalog Number @
Catalog Number:
TLP-ABA46-805-Dxxx2x |
[TLP-A846-085-Dxxx2x E
TLP-AG46-885-Dxxx4x 1

TLP-AB46-810-Dxxx2x
TLP-AG46-01@-Dxxxdx
TLP-AB70-028-Dxxx2x
TLP-AB7@-02@-Dxxx4x
TLP-AG7@-84@-Dxxx2x
TLP-AB78-848-Dxxxdx
TLP-A@98-875-Dxxx2x
TLP-AB98-875-Dxxx4x
TLP-Al@8-10@-Dxxx2x
TLP-A1080-10@-Dxxx4x
TLP-A115-160-Dxxx2x

TIN AYIE 1HA Nuesrcdne

Filter I
Voltage: Family: Feedback Type:
280V <ALL> ~ -

Catalog number availability is from the motor database embedded into the
KNX5100C software.

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 KNX5100C 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 you select the wrong catalog number, an E 60A (Catalog Number Match
Error) fault occurs at the drive.

|Motor Feedback Device Specification
Device Function: Motor Mounted Feedback
Feedback Channel: Feedback 1
Type:
Units:

Hiperface

Cycle Resolution: 128 Feedback Cycles/Rev
Cycle Interpolation: 2048 | Feedback Counts per Cycle

Effective Resolution: 262144 Feedback Counts per Rev

|startup Hethod:

Commutation
Auto identifyis completed!
Drive return foult:
ADBA:Absolute position is net initilized

OFfset:

To correct the error, use one of three methods of commutation
alignment explained in step 3 on page 135, and to Considerations for
Drive Offset Alignment on page 135.
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Nameplate Data Sheet

Motor parameter values are from a motor nameplate and data sheet. You must
input this data manually on the Motor and Model pages.

IMPORTANT Nameplate data sheet as a data source only operates with an AqB
feedback type motor. If the attached motor has a smart encoder,
then the error code E 60B, Motor Selection error, occurs when you
use this data source.

To select Nameplate data sheet 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.

B3 Motor Selection [] o e )
4 Motor
Model
Analyzer
Motor Feedback

Motor Device Specification

Data Source: [[ioseptote vatasheer R

Catalog Nusber:
Mator Type: Rotary Permanent Magnet

Units

Nameplate/Datasheet-Phase to Neutral parameters

Roted Power: .37 Kl Pole Count: &

Rated Voltage: 230 Volts (RMS)

Rated Speed: 8000 RPH Hax Speea: se0n apH

Rated Current: 2.18 Amps (RMS) Peak Current: 7.1 Amps (RMS)
Rated Torque:  8.55 Nem Hotor Overload Limit: 188 % Motor Rated
Inertia: 8.158 107 4kg-m"2 Motor Thermostat: [Enable =

Motor Polarity: [Hormal

2. After you add data manually to the fields under the Nameplate/
Datasheet-Phase to Neutral Parameters section, click Next.

3. From the Motor Model Phase to Neutral Parameters dialog box, add data
manually.

When you are done, click Next.

4. From the Motor Feedback Device Specification dialog box, select
applicable feedback type from the Type pull-down menu.

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.

To use the motor analyzer feature, perform the following steps.

a. Select Motor > Analyzer.

& Motor Selection []

4 -Motor

Analyze Motor to Determine Motor Model
-Model

Analyzer
Motor Feedback

@ %

Start

b. Click Start to initiate the analyze process.
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c. After each step of the analyzing process is completed, a confirmation
window appears; click OK.

d. A results window appears with suggested parameter values.

e. 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 Analyze Motor to Determine Motor Model
Model
Analyzer
Motor Feedback

Il
Tio Results - =)

Motor Parameters: Current Value Test Result

Voltage Constant: ©.0098 Volts (RMS)/KRPM 2.0097 Volts (RMS)/KRPH
Resistance: 3.7se Ohms 12.601 Ohms

Inductance: 4.50 mH 5.98 mH

Cancel Accept

T

7. Ifyou 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 Feedback

With some motor type selections, the feedback type is automatically selected
for the corresponding motor. For others, the selection can be changed.

For example, when the Nameplate Datasheet method is used to select a motor,
only AgB feedback type can be chosen. These motors can only be operated as
incremental, so the startup method is always incremental. In this scenario,
there are two choices for the feedback type:

« Digital AqB - when the attached motor is not equipped with a Hall
sensor.

« Digital AqB with UVW - when the attached motor is equipped with a Hall
sensor.

IMPORTANT  If you select Digital AqB when the attached motor has a Hall sensor,
the drive ignores the Hall sensor.

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.

@5,  Thechosen startup method determines how the device applies the feedback
W/ countvalue during drive startup.

For Incremental, the device zeros the feedback count accumulator at drive
startup.

For Absolute, the device initializes the feedback count accumulator to the
absolute feedback position value from the feedback device at drive startup.
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& Motor Selection [] oo ]
4 Motor Motor Feedback Device Specification
Model
ator;:Feedback: Device Function: Motor Mounted Feedback
Feedback Channel: Feedback 1
Type:
units

Hiperface

Cycle Resolution: Feedback Cycles/Rev
Cycle Interpolation: 2043 Feedback Counts per Cycle
Effective Resolution: [262144 Feedback Counts per Rev

Startup Method: [Tncremental -

Commutation

[#2igeent: [Hotor offset ~|

OFfset: | Degrees

Enceder Polarity:

Back. Nex 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
and the attached motor has a smart encoder. The drive reads the
internal commutation offset saved in the smart 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.

5,  Anycommutation offset that is detected by self-sense alignment is not shown in
W/  the Offset field on Motor Feedback Device Specification.

Self-sense alignment cannot read commutation offset from parameter 10602
(PM.007) CommutationOffset.

« Drive Offset: You must input the commutation offset and encoder
polarity manually.

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)

For example:

By using the KNX5100C software, choose

Start>Parameter Editor>Motor>CommutationOffset (ID 602).

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°.
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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.

v —
—

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 (PM.006)
. Commutation Offset (PM.007)
- Hall Hysteresis Width (PM.008)

To test commutation, perform the following steps.
1. Verify the load is detached from the motor (unloaded).

must remove the load from each axis as uncontrolled motion can occur

ATTENTION: To avoid personal injury or damage to equipment, you
A when an axis with an integral motor brake is released during the test.

2. Inthe Alignment field, select Drive Offset.

Different encoder types result in different configuration fields.

Commutation

alignment: Drive Offset w

Offset: a 2.1 Degrees Test Commutation.

Encoder Polarity: Normal w

3. Type an offset.
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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 UVW
Units:

Rev
~Digital AqB with UVW

Cycle Resolution:
Cycle Interpolation: 4
Effective Resolution:

Startup Method:

—Commutation
Aisgrent: -
Offset: o Degrees
Hall Hysteresis Width: 0.0 Degrees
Encoder Polarity:
Hall Feedback Polarity

5. Click Test Commutation.

Feedback Cycles/Rev
Feedback Counts per Cycle

Feedback Counts per Rev

Test Commutation..

After you click Test Commutation, the following message appears to alert

you that this operation resets the drive.

Ao e

DANGER. Connection interruption.

L

Continue with download (and reset)?

=0

Yes

6. Click Yes.

Download (and reset) 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.

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.
7. Click Accept to use those values, or click Cancel to stay with the original
parameter values.
(T Resuts e kS )
Commutation Parameters : Current Value Test Result
Offset 5.8 Degrees 12.1 Degrees
Encoder Polarity: Normal Normal
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You can read all Kinetix5100 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 Kinetix5100 parameters then download

them to the servo drive.

"
B Parsmeter Edaer = Hol B
& D98
Mator pDeive General Status sonfter Control 170 Cossunicotion Dlognosis Maotien
10 |usss L0 (vstue »Junit [lnin |mae Ipefaule lpacs  |pescripeion A
1 s P [] 3 ] PH.OBE  Motor Type
2 |MotorCataloghusber[@]-[3) 5 X544C5081 [} FH.010  Motor Catolog Musber [0]-[3)
___|MeterCotaloghusber[4]-[7) 5 & Pl.@11  Moter Cotaleg Musber [4]-[7])
___|MeterCataloghuster[8]-[11] s @ PH.@12  Moter Cotaleg Musber [8]-[11]
___|MsterCatalogiusber[212]-[15] s PH.B13  Moter Cataleg Musber [12]-[15]
4__|motorRatesCont inucusCurrent L Amps (RMS) 2.2 £55.35 B.2a PH.8Z9  Motor Rated Comtinuous Current
5 |uotorRatedvoltage s Volts (RMS) | @ 55535 20 PH.845  Motor Rated Basc Voltage
£ |motorRatesdutputPower ki 0.0 £653.50 0.40 PH.867  Motor Rsted Output Power at Rated Frequency
8_.“OEOFMMED!M s r RPM 2 Beod Bood PH.032 Maximum allowed motor speed
9 |RotaryhotorPoles s P pale ] So0 18 FH.028  Muster of poles in the motor
18 |eeMatorTorqueCanstant s H-mfdwps (RMS) 0.000 &5.515 .00 PH.O33  Permbnent Magnet Motor Torgue Constant
11_|RetaryMotorInertis s 10%-dicg-w"2 | 0.000 2147483, 647 0,000 PH.034  Hotary Motor Imertis
12 |motorRatedSpeed 5P REH [] ] E] PH.031  Motor Rated Speed st Rated Frequency
13 |MetorSerisliusber[8]-[3] ] v @xIFFFFFFF Pl.040  Moter Serisl Nusber fros nsseplote[d]-[3]
___|MeterSerisliusber[£]-[7] R v @xTFFFFFFF PH.041  Moter Secial Neeber from naseplote[4]-[7]
___|mMeterSerisliusber[8]-[9] R v Bxpoad @xTFEF LR PH.@22  Moter Serisl Nusber from naseplate[8]-(9]

559 |EncoderType 5P BxE0eR Exee Bxp0Le PH.093  Enceder Type

608 |EncoderResoluticn 5P Counts/Rev 123 263435456 16777286 PH.804  Encoder Resclution

£81 |Prasesequence s ) 2uR111 mopam? PH.BGE  Phese Sequence

ﬁ_cmutimnn s P Degrees a.e 0.0 a.e PH.BRT Commutation Offset

603 |Malltystersiskidth 5P Degrees 0.2 360.8 0.8 PH.808  Hall Mysteresis Width

£84 |EdectricalangleCorrection 5 ) e B0l PH.083  Electrical dngle Correction

509 |notor Tespsensor RSP ] 3 ] PH.822  Motor Tesperature Sensor Type

518 |MotorTespienzorResistance RS Ohme ] Seese Soe0e PH.024 Motor Temperature Sensor Resistance

611 |HotorRateaPeaklurrent s p Arps (RMS) @00 855,35 [N PH.OMD  Motor Bated Pesk {wrrent

512 |PeMotorResistance 5 onms 2,0 5,535 2.000 PH.035  Persanent Magnet Motor Resistonce et
< ]

R Read-only S Set when Servo is off P Valid oaly upon power cycle v Molatile
Firrrrware versien:V2.001.331000912 MNete: Deuble-chick the value 1o Liunch parssneter wizard

The Parameter Editor consists of parameter groups, a toolbar, 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 18

v ] start
v & Kinetix 510@(offline)

i PC Connection Setting
-/ Drive IP Address Setting
v-{ff Setting
| -4 Motor Selection

~4F General Setting

f\"‘,’ Command Source

nn Pulse Qutput

; E-gear Ratio
-y Filter
-\ Netch Filter
-] Limit
f\,; Analog 1/0
Position Loop
Velocity Loop
&L, Current Loop

-4l Scope
{P, Parameter Editor
g Digital IO / Jog Control

All Kinetix5100 parameters are divided into the following server groups:

« Motor
« Drive
« General

. Status monitor
« Control

. I/O

. Communication
- Diagnosis

« Motion
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Click each parameter group tab to toggle between tabs.

B o &=
Be 49496
Motor Drive Gemeral Status monitor Control 170 Communicotion Diagnosis Moticn
10 [sase L] [vetee *Jumit llrin [max |pefault |Pars  [oescription =
1 5P (] 3 (] PH.OOD  Motor Type
2 MotorCotaloghiusber(@]-[3) s x5E4C5041 xPOOODRBD OxFFFFFFFF  Ox00000000 PH.OI0  Motor Cotalog Nusber [9)-(3)
MatorCataloghusber[4)-[7] 5 0373038 Px0R000000 QxFFFFFFFF  Qx00000000 PH.211  Moter Cotalog Nusber [4)-(7)
The following information is displayed for each parameter:
« ID
« Name
« Property
« Value
« 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.
<_' D - >
R [Read-only S [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
Parameter Wizard

Double-click a parameter value to open the parameter wizard, which provides
a simple method to change parameter values.

f : , - — EEszjh!E!!q
1@ Parameter Setting Wizard e A
Parameter Name [ Unit | Minimum ~ Maximum Default | 16/32 bit
PresetTorqueCmd_Limit_1 [ % [ -400 ~ 400 | 100 | 16bit

Preset 'forque Command/Limit 1
Value 160

! i Cancel i [ 0K } { Download

Parameter Toolbar

The toolbar at the top of Parameter Editor contains six icons.

D e @S

The function of each icon is as follows.
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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 g

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 =gy

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.

Compare Parameters 5

Use this function to compare the file you open with existing parameters.

1. Onyour personal computer, navigate to your target saved *.par file.

l@ Open X
4 B> ThisPC » Desktop v & | sesrchDesitop Fal |
1
Organize = New folder S m @ |
1
i OSDisk (C)
W Desitop A =3
§ Downlosds  # Ir
& Pictres
[# Documents # K5100
001_Tooks BT Eeal
seripts
targetd00_ut
unit
1
= This PC 1
3 30 Objects
1
I Desktop 0 1
1
File pame | K5100 Projectl.par | [Parameter File["par] ~ |
e

2. Select the file and click Open.

A message appears that the comparison process has started.
Message a

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

P2.908 = ==> 1 <<<>>> @

P2.104 = ==> BBO <<<>>> 200

P5.003 = ==> OxEEEFEEFF <<<>>> @xEGOFEEFF
P5.107 = ==> 18 <<<3>> @

< 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.
e KNX5100C - [Settings [1]

#ff File sSettings  Window  Help

I [[rexec) 10

iz]| © on LINE| Rese

F

[Message,

[@exe8] PT: Pesition mode (terminal block input) a
' [@ex@1] PR: Position mode (register input)

F[@x@2] S: Speed control mode
[ex83] T: Torque control mode k

[@xe4] Sz: Zero speed/Internal speed register

[@x85] Tz: Zero torque / Internal torque register fion Switch
[@ex@6] PT/S:Position mede (terminal block input)/ Speed control mode nction

[@x@7] PT/T:Position mode (terminal block input)/Torque control mode ~

A MAT AR K E TR YRR

When you choose a new operation mode setting, the following message

appears.

e o Taaaaes

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
&(w If you click Yes, a power cycle is triggered. 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 LINE_Reset podule

s monitor | Cd

Suggest to reset module
at

IMPORTANT  Parameter D117 (P1.001), ControlMode, 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]
ﬁf File Settings Window Help
i[[exe,\] S/T: Speed control mode / Torqu

unction List )ig3
4 & 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
v||/© ON LINE|_Reset Fodule o] <

[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 mxsmoc_

/i'\ DANGER. Connection interruption.
T
Download (and reset) 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, a power cycle is triggered.
@ If you click No, the original operation mode value is restored.

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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2. There are two ways to change parameter ID117 (P1.001) ControlMode:

« Change the ControlMode value by clicking directly in its value field
and typing a new value.

I Motor | Drive I General [Status monitor I Control I I1/0 [ Communication 1 Diagnosis | Mot:i.onl

1D |Name | 1| [ | |vaiue *|unit [»
16@ |DSPFwVer R \ 1.8889 -
103 |AOMonitorSelection 2xeeee e
188 |EncoderDataUpdateConfiguration \'] Bxe000 e
112 |ParameterMonitorFilterTime 2xe020 ms e
113 |ParameterMonitorLowerLimit 2] -
114 |ParameterMonitorUpperLimit ) -
116 |ExternalPulseType s 2x1842 e
117 |ControlMode P 0x0082 e
118 |VelocityTorquelLimitAction S exeeee e
« Double-click the Control Mode value field to open the Parameter
Setting Wizard and change its value.
"1 Parameter Setting w-zald_"':. -:-_.- ’ .—- - [E=TEoE™ " ]
Parameter Name Unit Minimum ~ Maximum Default 16/32 bit
ControlMode [ 0x0000 ~ Ox110F axeeen [1ebit
P valid only upon power cycle
Control Mode
Value exeeel
(LA WL [0x81) PR: Position mode (register input) =
I
I Z : Rotation Direction f
| 00 T M1 = I
[l T - T -
=
| Forward ( o W
| (B9 | Bs
| P(CVI) P(CCW)
t—= i I !
1 Reverse (@g ( @9
| | N(CCw) \JIL(EW)
|
|
| U : DI/O Setting Control
i
| @ [@]When switching mode, value of DI/O(P2.81@ ~ P2.822) will remain the same. i
[1)When switching mode, value of DI/O(P2.01@ ~ P2.822) can be reset to the default |
one for each mode. f
i
e e Baca

When the parameter value is changed and has not been downloaded to the drive,
@ there will be a ™ mark next to the value field.

ide ~|| '© ON LINE| Reset Module <} i
s 998&

Motor |Drive | General |status monitor [ Control [1/0 [ Communication [ Diagnos
‘m Hame L1 ] |value +|unit
100 |DSPFuVer R v 1.0009

103 |AOMonitorSelection [ox0000

188 |EncoderDataUpdateConfiguration v | [exeeee

| 112 |ParasetertionitorFilterTine 0x0000 ms

|| 113 |ParameterMonitorLowerLimit 2

114 |ParameterMonitorUpperLimit e

116 [ExternalPulseType s Bx1042

/227 |controlmode P 3

‘ 118 |velocityTorqueLimitaction s [exeaes

After the parameter value is changed, the following reminder appears.

& Power cycle to enable new setting.
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Configure Settings

144

From the Settings page, you can view and change the operation mode. The

Operation Mode flow chart is updated based on the chosen 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

[Message|

% Filter 1/0
W Notch Filter
-] Linmit
34 Full Closed Loop/Linear
473 Tuning

£\, Analog 1/0 Current Loop

uvw

MFB

Auto Tuning

E Manual Tuning didt

Position Loop

~{2) Inertia Estimation
System Analysis [I{e]

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.

14 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 08 |
0z PH
Output ulse Divider
Upload

|
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The Operation Mode flow chart updates as values are selected from both pull-
down menus.

1 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
Current

Loop

MFB
.

Pulse Divider

110

0A 0B 0Z
Output

£l P

Auxilisry Encoder

AUX

I Upload | I Download

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.

Click Download to download any changed parameters to the servo drive.

Configure General Settings

The General page lets you configure parameters related to the motor, shunt,
and brake operation.

To access the General page, perform the following steps.

1. From the Function List, select Start > Kinetix 5100 > Settings > General

Setting.
2. On General Settings, change the fields manually as needed.
Botation Direction (P1.801 Z) Shunt Setting
Shunt resistor setting
Forward Internal
P1.@52 Shunt Value
e Ohms
Reverse P1.853 Shunt Capacity
Brake Time Settings
P1.042 Disengage DelayTise on
@ s SON OFF I OFF
P1.043 Engage Delay Time (&N oN
@ - BRKR OFF OFF
L ooy
P1.038 Zero Speed Range —— S 1 A
MBT1(P1-42) MBT2(P1-43)
10.0 RPH
Motor
Speed

[JEnable vertical Load Control
Brake DO Setting None v
Poor: (oxv0)0isablea
002: [0x00)Disabled
0O3: [2x00]Disabled
004: [2x00]Disabled
0O5: [8xdd)Disabled
006: [8xd0)Disabled

3. Click Download to send any changed parameters to the servo drive.
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Configure the Command Source

The selected operation mode allows the modification of different parameters.
The configuration of the Command Source is available with: 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 Position mode (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>Settings and select
the Operating Mode as PT:Position Mode (terminal block input).
Kinetix 51ee I [exee] PT: Position v @

Function List

LS

v 8] start

v @ Kinetix 51@@(offline)
u; PC Connection Setting
& Orive IP Address Setting
v 78 setting
A Motor Selection
-4} General Setting
|

S PU

.- ¥4y E-gear Ratio
i Filter

Outpu

In Command Source, select the Position Mode (terminal block input) tab.

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 (terminal block input) tab and a Speed mode tab.

On the Position Mode tab, select either Pulse Train or Analog Input as the
position command source.

If you select Pulse train, you can specify the External Pulse Input Type,
Source, Filter Type, and Pulse Filter Width.

P1.664 X

@ @: Pulse train

1: Analog input

) Command Source [Kinetix 5100]
Position mode (terminal block input)

¢ Source

P1.6@@ External Pulse Input Type

P1.064 X

_["l_I—I_I—L——\.__

— .

Positive Logic

MNegative Logic

Forward Reverse

Forward Reverse

AB phase
pulse (4x)

AL T1TL
B firl fif1i

iy hmlilemlae
B L el Tl el Ty

Llockwise(CW) +
[ounterclockwis|
CCW) pulse

CW s
cCCw ________ _flfLfLfL

CCW —  runr

Pulse +
Symbol

Pulse FLALFLfL_fLFLFLFL
@

Pulse 3R RS

Sign I

Sign —

Source

Filter Type

Pulse Filter

@ Normal(1/0)

wigth [a: @.5us (1808 kHz) =

Aux

[©]: Low Freguency Pulse Command (33 kHz ~ 258 kHz)

@ [1]: High Frequency Pulse Command (333 kH:z ~ 2508 kHz)

Upload ]I Download
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; If the Control Mode is PT (Position Terminal), and Pulse train>AB phase pulse
W) bxisused, the Source indicates the origin of the master pulses.

5. Click Download to download any changed parameters to the servo drive.

For more information, see PT Mode (Position Command with Terminal

Block Input) on page 197.

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> Settings and select
the Operating Mode as S:Speed Control Mode.

2. Click the Speed Command box.

-
| 4 Settings [Kinetix 5100]

Gperation Mode

[ExB2] S: Speed control mode w

Speed Command

=3

Current Loop p== J*

[l

3. Onthe Speed Mode tab, select the speed command source from either an
analog input or preset speed registers via digital input signals DI.SPDo
and DI.SPD1.

You can change the program for the Speed registers 1...3 by using
ID125...1D127 (P1.009...P1.011), and configure them as DI to N.O. or N.C.

I CommandSouree ] (== =]

Speed Hode |

(SPD1,SPD0)

10.0)
N,
\\
0.1 NS
©.1) e
hY
| —
1,0
( ).
1,1
(1.1) .
Speed Register Speed Command Selection via DI
P1.689 Speed Register 1 5PDB
100.0 T REM [013: (ex14)Register Speed =] @NO ONC
P1.81@ Speed Register 2 SPD1
[200.0 TRPHM [p1a: (ex15)Register Speed;¥] @O ENC

P1.811 Speed Register 3
300.0 | RPH

I Upload I [ Download ]

4. Click Download to download any changed parameters to the servo drive.

For more information, see Selection of Speed Command on page 211.
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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.

1. From the Function List, choose Start>Kinetix 5100>Settings and select
the Operating Mode as T:Torque Control Mode.

2. Click the Torque Command box.

3 Settings [Kinetix 5100}
Coeraticn Mode

[8x03] T: Torgue control moce

Speed Limit

Terque Comeand Commang Filter

EES &

J_L — v
I

Speed Comsang Commana Filter Speed  Loco

3. Inthe Torque Mode tab, select the torque command source from either
an analog input or preset torque registers via the DL.TCMo and DI.TCMo

signals.

You can change the program for the torque registers 1...3 by using
ID128...ID130 (P1.012...P1.014), and configure them to be N.O. or N.C.
| 3 Command Source ]

(TCM1,TCMO)

Torque Register Torque Command Selection via DI

P1.812 Torque Register 1 TCMO

100 % [p13: oxa61Register Torqu x| @HO @HNC
P1.813 Torque Register 2 TCM1

160 % [DM: [ex17]Register Torqu vI @NO @ NC

P1.814 Torque Register 3
1ee %

| Upload I [ Download ]

For more information, see Selection of Torque Command on page 223.
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Configure the Pulse Outputs

Use the Pulse Output as a form of buffered encoder outputs. Use these pulses
to provide a master signal to another drive or to provide feedback for closed
loop, or pulse train control.

To access and use Pulse Output, perform the following steps.

1. From the Function List, select Start > Kinetix 5100 > Setting > Pulse
Output.

Kinetix 5100 J [exee] PT: Position v | §

Function List gz
v B start
v B kinetix 510@(offline)
PC Connection Setting
& Drive IP Address Setting

v {i\’ Setting
- bk Motor Selection

General Setting
- \} Command Source
+{n2 Pulse Output]

= - atio

LN Filter

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, auxiliary encoder, 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, bypass is only available when pulse command
(1/0) is chosen as the source.

« The output pulse number, which automatically populates the fields for
the numerator and denominator parameters

Pl.@@3.Y Output Polarity of OA/OB/OZ

(®) Forward

(O Reverse

P1.874.Y Source of Pulse Qutput
(®)@: Motor Encoder (MFB) (O 2: Pulse Command (I/0)

(O1: Auxiliary Encoder (Aux)

Output Pulse Type
By pass (ORatio Output without Quadruple

@ Ratio Output with Quadruple

OA OB Output Pulse Number({AgB) = P1.846 * 4(One rotation)
0Z Position = Z Pulse Position of MFB

O Width = OA Width
Pl.@46 Numerator of OA/OB/0Z Output 2508 Counts
P1.897 Denominator of OASO0B/OZ Output @

Output Pulse Mumber jlﬂBBB.GGB | counts

Click Download to write any changed parameters to the servo drive.
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Configure E-gear Ratio

Depending on the Operating Mode, the E-gear ratio serves two different
purposes. If the drive is using PT mode, this ratio provides an actual gearing
relationship used for following pulses provided by the Command Source. If
any other mode is used, this ratio represents the drive scaling in user units/
motor rotation.

To access and use E-gear Ratio, perform the following steps.

1. From the Function List, select Start > Kinetix 5100 > Setting > E-gear
Ratio.

Kinetix 5100 i [exee] PT: Position -vI (4]

Function List gz

v B start
v B kinetix 510@(offline)
PC Connection Setting
- Drive IP Address Setting
v {ﬁ\’ Setting
- bk Motor Selection
General Setting
.4} Command Source

inat Pulse Output
{Bk E-gear Ratio |
L -

2. Inthe E-Gear dialog box, you can configure the following:
« The E-gear Ratio - Gear Ratio Slave Counts/Gear Ratio Master Counts

« The gear ratio slave counts, in certain modes can be changed through
programing, by using ID236...1D238 (P2.060...P2.062) and ID152
(P1.045)

« The numerator is selectable by using a digital input signal

(GNUMD,GNUM1)

(0,0)
e —

-7 10—
o . Gear 2
PUU - | Pulse
— (0,1) — >
L l Gear3
(1,1)
Gear Ratio Follower Counts (N2) v‘ E-gear ratio numerator selection via DI setting
‘Gear Ratio Follower Counts (N2) GNUM@
DI10: [@x80]Disabled @N0 ONC
Fa.e60 Comt=itioace7ea1l) DI6: [@x22]Reverse 1imit switch -

DI7: [@x23)Forward limit switch
DI8: [@x21)Emergency stop

Gear 2 DI9: [ex@e]Disabled

1677721 DI1@: [@x@@]Disabled

=16.78 DI1l: [@xee]Disabled

100000 DI12: [@x@@]Disabled
DI13: [@xe8]Disabled v

Gear Ratio Master Counts (M)

P1.045 Counts (1~2147483647)

Upload I Download ‘

3. Click Download to write any changed parameters to the servo drive.

For more information, see Electronic Gear (E-Gear) Ratio on page 204.
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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).

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.
1 Kinetix 5100 |[[#xe1) PR: Position mode

Function List 233
4 [ start
4-& Kinetix 51e8(offline)
Communication Setting

/Message',

K Drive IP Address Setting
238 settings
Motor Selection

g General Setting
A Command Source
nn Pulse Output

Ly E-gear Ratio

)

Lim“ ilter

In the Filter dialog box, you can configure the following:

« The Low Pass Filter smoothing time constant parameters for Position
Command ID124(P1.008), Speed Command ID122(P1.006) and
ID123(P1.007).

« The Moving Average Filter time constant parameters for Position
Command ID170(P1.068) and Speed Command ID164(P1.059).

« The acceleration, deceleration, and smoothing constants of the S-
curve.

Filters available for Position Mode, Speed Mode, and Torque Mode are
described in Chapter 10, Modes of Operation.

2.

7 Fil 00

Low Pass Filter Moving Average Filter

P1.0@8 Position Command Smoothing

Constant (Low-pass filter
(towee ] C—T

P1.606 Speed Command Smoothing
Constant (Low-pass filter) o =
P1.8@7 Torgue Command Smoothing
Constant (Low-pass filter) |, =

Position Delay time
i
11

I

Belore mm—
Alter

Time

S-Curve
P1.834 Acceleration Constant (TACC)

. Speed

P1.868 Position Command - Moving Average Filter
ms
P1.859 Speed Command - Moving Average Filter
.8 ms

Position Delay time
e
11

I

Balore e
After

Time

P1.835 Deceleration Constant (TDEC)
200 ms

P1.836 Smoothing Constant (TSL)

S ms

@ ms D0
TsL

i)
TACC T8UL2 8L2 TOEC  TsL2

| Upload ‘ | Download |

3. Click Download to write any changed parameters 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.

| Kinetix 516@ |[[@xe1) PR: Position mode

Function List £
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
notch filter.

You can use any frequency diagnosing tool (FFT) to diagnose the frequency
and magnitude of the resonance.

MNotch Filter 1 Notch 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 write any changed parameters to the servo drive.

For more information, see Resonance Suppression (Notch Filter) on
page 217.
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Configure Limits

From the Function List, choose Limit to configure Position, Speed, and Torque
Limits.

] Kinetix 5100 |[[@x01] PR: Position mode
: —

Function List
2 8] start
4B Kinetix s51ee(offline)
Communication Setting
& Drive IP Address Setting
434 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

3

[Message,

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, you can forward and reverse software

limits and the maximum speed limits by changing the values of the related
parameters.

=+ Limit [Kinetix 5100] == o

Position and Speed Limit |Torque Limit

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 write any changed parameters to the servo drive.

For more information, see Speed and Torque Limit Functions on page 245.
Torque Limit

On the Torque Limit tab, you can enable or disable torque limits and set torque

limit values. You can also select torque command preset values by changing
binary weighted digital inputs.

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 Speed and Torque Limit
Functions on page 245. For more information on digital input function

descriptions, see Description of Digital Input Functions on page 405.
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Configure Analog 1/0

The Kinetix 5100 servo drive can use different analog input signals for
command operation. These operations include using analog inputs for
Position, Speed, or Torque control from another source. 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

Function List LAt

a8 start
4B Kinetix s51ee(offline)
B3 Communication Setting
K Drive IP Address Setting
434 Settings
i % wotor Selection
General Setting
£ Command Source
nn Pulse Output
% E-gear Ratio
Filter
I Noteh Filter
Limit
s Loop/Linear
4.3 Tuning
1 Manual Tuning

[Message,

In the Analog I/O dialog box, there are two tabs: Command Input and Output
Monitor.

v Uﬂaiog HD iﬁnetnc'S‘IIMi

Command Input Qutput Monitor

|Position mode (terminal block input) | Speed Input | Torque Input ‘

On the Command Input tab, you can configure three types of analog input:
position mode (terminal block input), speed input, and torque input.
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Pasition Mode (terminal block input) Tab

This mode is useful when you want to relate an analog voltage command to
motor position. 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).

Click Download to write any changed parameters to the servo drive.

£\ Analog /O [Kinctix 5100] (=N OB =5
Command Input Qutput Menitor

[Position mode (tarminal block input) | Speed Input | Torque Input |

P1.864 Analog Position Command: Activation Control

P1.066 - o o
Number of turns P1.064 X: Analog position function setting

@e@e: Disable
(O1: Enable

P1.064 Y: Initial position setting

Move @9 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 ~ Set 10v Omapped position of the current voltage when
feedback Ppoint servo on

Maximun Output Position

P1.866 Max. Rotation Number

oo

P1.265 Smooth Constant of Analog Input Command
1ems

Velacity [cme
| Filterad——

R\

P1.065

Time.

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. 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).

Click Download to write any changed parameters to the servo drive.

Command Input Qutput Moniter
Position mede (terminal block input) |[Speed Input | Torque Input |
Speed [rmin] Maximum Output Speed
AN i P1.640 Max. Speed Command 1
seeee | ren
Sk I P1.081 Max. Speed Command 2
| L
Vrpm |=—— I
. P
- 1 5
i oz v
| o
|
I
|
Uplosd | | Downicad
Torque Input Tab

This mode is useful when you want to relate an analog voltage command to
motor torque. For example, if a ControlLogix 1756-M0o2AE 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.

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.

[ [0 ]

=[5 |

Command Input Qutput Monitor
Position mode (terminal block input) | Speed Input ||Tamue Input |

Torque [%] Maximum Output Torque
N P1.841 Max. Torque Command
100 %
P1.081

Tpercent frm =

I
-10 I

b
e v —
rorer. S «

Upload ‘ ‘ Download
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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 Monitoring on page 248.

Click Download to write any changed parameters to the servo drive.

f "
| "\ Airalog VO [Kinetis $100] [ |- e
Command Input Output Meniter
P1.003:(Bit1]
e———b——— 1
I 0 !
| 1
o— 1
I I [e L7 @ s 0¥
R J
RONL oz Fon Calculater
PL.003 bit 1: Polarity FBequiresent |sooe | erain Maewing To s -,
® Positive (CW) rax, Valve [EEOE +iatn | Weosteg To!

Oinegative (COH)

Fl.o0s (B8

% Calculate

PO.0@3.¥: MON1 Monitoring Ites

Motor speed {2Vmax / Maximum speed) v

P1.804 MON1 Output Proportion
100 .

Upload Downlosd
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| Configu re Position, The Operation Mode controls which control loops you can view and modify.
ve|ocity, and Current LOOPS 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 69 - Position Loop Parameters

Parameter Name
ID185 (P2.000) |PositionProportionalGain
ID187 (P2.002) | VelocityFeedforwardGain
ID188 (P2.003) |VelocityFeedforwardLowPassFilterTimeConstant
ID235 (P2.053) |PositionIntegralGain

Click Download to download any changed parameters to the servo drive.

Position F s Velocity
Comang o @ | Conmand
— |_Pz.000 |
= Position Proportional Galn
Position Integral Gain

Position Feedback
P2.000 Positien Proporticnal Gain 391 e
P2.802 Velocity Feedforward Gain @ %
P2.003 Veleclty Feedforward Low Pass Flluer Tise 5 s
P2.853 Position Integral Gain L] radfs

Upload | [ Bownload
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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 70 - 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

Rockwell Automation Publication 2198-UM004B-EN-P - November 2020 159



Chapter 7 Configure the Drive with KNX5100C Software

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 s

Upload l [ Download

Digital 1/0 and Jog Function From the Function List, choose Digital 10/Jog Control to view or change the IO

in KNX5100C Software

function and to see the status of digital inputs (DI) and digital outputs (DO), or
to control the 10 signals manually.

There are three sections in the dialog box: Digital Input (DI), Digital Output
(DO), and Jog Control.
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4/ Digital 10 / Jog Control [Kinetix 5100] ==
| [Jedit DIO Configurations | Enable DIO Status || ‘
Digital Input (DI) Status Enable
DI1:[@x@1]Servo On EE | oo
DI2:[@x84]Pulse clear oo
DI3:[@x16]Register Torque command selection (1 - 4) Bite o 2 On/OFF
DI4:[@x17]Register Torque command selection (1 - 4) Bitl e On/OFF
DIS:[@x02]Alarm reset B oo
DI6:[@x22]Reverse limit switch (NC) =5 On/OFF
DI7:[@x23]Forward limit switch (NC) - - ] On/OFF
DIS:[@x21]Emergency stop (NC) I | |[on/osr
DI9: [0x88]Disabled |- - -] On/OFf
DI10:[0x80]Disabled - - -] On/OFF
DI11:[@x@e]Disabled Bl oo
DI12:[@x@0]Disabled HEE oo
DI13:[@x80]Disabled =5 On/OFf

Remain DI override status when this window is closed.
Digital Output (DO) Status Enable
DO1:[@x@1]Servo ready HE oo
DO2:[@x®83]Motor is at zero speed - - ] On/Off
DO3: [6x@9)Homing completed HEE | oo
DO4: [@x@85]Motor reaches the target position - On/Off
DOS: [@x@7]Servo alarm (NC) - On/Off
D05 : [@x@@]Disabled Bl oo

Jog

i T T o = Invert Direction

Forced Servo On

Configuration and Status of Digital Input (DI) and Digital Output (DO)
Signals

In the DI and DO sections, the 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.

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 manually control the digital input signals, click Enable. 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.

.'i'oigiwnof»gcmmmmsml [ & (==

[(edit 010 Configurations Disable DIO Status ||

E Digital Input (DI)}:[@x81] PR: Position mode (register input)

Enable
Hlon/ofs
(] enlces

DI1:[8x@l]Servo On

DI2:[9x@2]Alarm reset
DI3:[ex23])Forward limit switch (NC)
DI4:[Bx22]Reverse limit switch (NC)
DIS:[@x@@]Disabled
DI6;:[exee]Disabled
DI7:[8x@@]Disabled
DIS:[@xee]Disabled
DI9:[exee]Disabled
DI18:[exee]Disabled
DI11:[@x@0]Disabled
DI1Z2:[exea]Disabled
DI13:[@x@e]Disabled

Mnioss

AE0EAERA=-88::

To change and control the DI signals manually, perform the following steps.
Check Enable DIO Configurations.

Configure the Digital Inputs as required.

Clear the Edit DIO Configurations checkbox.

Go online with the drive.

Check Enable so that On/Off is visible.

Click On/Off to change the status of the DI signals directly.

oA oW o

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.
Check Edit DIO Configurations.

Configure the Digital Outputs as required.

Clear the Edit DIO Configurations checkbox.

Go online with the drive.

Check Enable DO Override so that On/Off is visible.

Click On/Off to change the status of the DO signals directly.

ovp W N

You can see the signal status by looking at the Status window.

.

[JRemain DI override status when this window is closed.

2 Digital Output (DO) Status  Enable
DO1:[@x@8]EBrake control OoN lon/ o7l
DOZ: [@xe@]Disabled | off | On/OFF
DO3: [8x00]Disabled | off | On/OFF
DO4: [0x@@]Disabled IRl | [on/orf
DOS: [@x@8]Disabled | [on/off
DOG- [0x00]Disabled Rl | [on/off
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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.

Check the box next to Edit DIO Configurations to enable the editing

1.

function.

Use the pull-down menu to change the DIO function in the drive.

Click OK to save the changes and write to the drive.
LD

|§Eleuit DIO Configurations | Enable DIO Status ||

¥

| pIi:fexe1i]servo on

[@x85]Zero speed threshold

[@x@6]Reverse direction of input command
[@x@8]Command triggered

[exe9]Torque limit

[@xeC]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)

Jog Function

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 activate the Servo ON signal.

1.

a. Check Enable DIO Configurations.

b. Configure the Servo On Digital Input.

c. Clear the Edit DIO Configurations checkbox.
d. Go online with the drive.

e. Check Enable so that On/Off is visible.

Use Enable On/Off of DI1 (Servo On) signal manually.

f. Click On/Off to change the status of the DI signals directly.

You can see the signal status by looking at the Status window.
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ek Digital 10 7 Jog Control [Kinetéx 5100] =2 ==
[OJeait oio Configurations Disable DIO Status ||
= Digital Input (DI)}:[@x81] PR: Position mode (register input) Status Enable
DI1:[@xel]Servo On on  [Alonjoss
DIZ:[0x@2]Alarm reset Bl Ooaoss
DI3:([6x23)Forward limit switch (NC) Bl Qoo
DI4:[Bx22]Reverse limit switch (NC) on @
DIS: [@x@@]Disabled oN  [Alonjoff
DI6:[@xe0]Disabled Bl Oonois
DI7:[@x@0]Disabled B O
DI&:[@8xe@]Disabled B (o
DIS9: [exe@]Disabled | ore
DI18:[exee]Disabled =
DI11:[8x00]1Disabled | off |
DI12:[@x@0]Disabled | off |
DI13:([@xe@]Disabled | off |
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2. Check Forced Servo On.

a. When Forced Servo ON is checked, or your digital input is ON, click
the left and right arrows to move 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 - -
2 MForced 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 165
Configure the Logix 5000 Controller 166
Configure the Kinetix 5100 Drive Modules 169
Download the Program 172

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 8.

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 1.001 or
later. Refer to Table 71 to determine if you need to install the Kinetix
5100 Add-on Profile.

Table 71 - AOP Installation Requirement

Drive Firmware Version Logix Designer Application Version |Kinetix 5100 AOP Needed
30.00, 31.00, 32.00 Yes
33.00 or later No

1.001or later

Install the Kinetix 5100 Add-0n Profile

Download Add-On profiles (AOP) from the Product Compatibility Download