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Important User Information

Solid-state equipment has operational characteristics differing from those of electromechanical equipment. Safety
Guidelines for the Application, Installation and Maintenance of Solid State Controls (publication SGI-1.1 available from
your local Rockwell Automation sales office or online at http://www.rockwellautomation.com/literature/) describes some
important differences between solid-state equipment and hard-wired electromechanical devices. Because of this difference,
and also because of the wide variety of uses for solid-state equipment, all persons responsible for applying this equipment
must satisfy themselves that each intended application of this equipment is acceptable.

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: Identifies 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.

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.

> D> B

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

Allen-Bradley, CompactLogix, ControlFLASH, ControlLogix, DriveExplorer, Guardmaster, HPK-Series, Integrated Architecture, Kinetix, LD C-Series, LDL-Series, Logix5000,
MP-Series, RSLinx, RSLogix, SCANport, SoftLogix, RDD-Series, Rockwell Automation, Rockwell Software, Studio 5000, TechConnect, and TL-Series are trademarks of Rockwell Automation, Inc.

Trademarks not belonging to Rockwell Automation are property of their respective companies.
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Summary of Changes

This manual contains new and updated information.

New and Updated This table contains the changes made to this revision.
Information

Topic Page

Studio 5000™ Logix Designer application is the rebranding of RSLogix™ 5000 software. General
references to RSLogix 5000 software have been replaced by the Logix Designer application. 12
References to specific RSLogix 5000 software versions did not change.

Throughout

Updated references to safe-off (S0) as safe torque-off (STO), per EN61800-5-2. this manual

Updated references to series A and B drives. The 230V drive modules previously labeled as series A | Throughout

are now series A and C. The 460V drives previously labeled as series B are now series B and C. this manual
Added LDAT-Series linear thrusters to system overview table. 16

Added LDAT-Series linear thrusters to typical system installation diagrams. 17...18
Updated System Mounting Requirements for enclosure rating from IP2x to IP54. 26

Added AC line filter selection table. 27

Updated safe torque-off (STO) connector pinout table with series C descriptions for safety enable 60
inputs.

Updated motor/resistive brake circuitry diagram and text with changes for the new solid-state relay. | 71

Added the LDAT-Series linear thruster interconnect diagram with Kinetix® 6000 drive. 207

Added the Configure the Load Observer Feature appendix. 235
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Preface

About This Publication

Audience

Conventions Used in This
Manual

This manual provides detailed installation instructions for mounting, wiring, and
troubleshooting Kinetix 6000 drives; and system integration for your drive and
motor/actuator combination with a Logix controller.

For information on wiring and troubleshooting your Kinetix 6000 servo drive
with the safe torque-off feature, refer to the Kinetix Safe Torque-off Feature
Safety Reference Manual, publication GMC-RM002.

This manual is intended for engineers or technicians directly involved in the
installation and wiring of the Kinetix 6000 drives; and programmers directly
involved in the operation, field maintenance, and integration of these drives with
a sercos interface module.

If you do not have a basic understanding of the Kinetix 6000 drives, contact your
local Rockwell Automation sales representative for information on available
training courses.

The conventions starting below are used throughout this manual.
o Bulleted lists such as this one provide information, not procedural steps.
o Numbered lists provide sequential steps or hierarchical information.

o Acronyms for the Kinetix 6000 drive modules are shown in the table
below and are used throughout this manual.

Kinetix 6000 Drive Modules (at. No. Acronym
Integrated Axis Module 2094-xCex-Mxx-x IAM

Axis Module 2094-xMxx-x AM

Line Interface Module 2094-xLxx and 2094-xLxxS-xx LIM
Resistive Brake Module 2090-XBxx-xx RBM
Kinetix 6000M Drive Modules (at. No. Acronym
Integrated Drive-Motor MDF-SBxxxxx IDM

IDM Power Interface Module 2094-SEPM-B24-S IPIM

IMPORTANT  Throughout this publication, when the IAM or AM module catalog
number is followed by -, for example 2094-BMP5-x, the variable (x)
indicates that the drive module may or may not include the safe
torque-off feature.

Rockwell Automation Publication 2094-UM00TH-EN-P - June 2013 1n
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Preface

Studio 5000 Environment

The Studio 5000 Engineering and Design Environment combines engineering
and design elements into a common environment. The first element in the
Studio 5000 environment is the Logix Designer application. The Logix Designer
application is the rebranding of RSLogix 5000 software and will continue to be
the product to program Logix5000 controllers for discrete, process, batch,
motion, safety, and drive-based solutions.

Rockwell Software of

Studio 5000 7

Recent Projects

B Sample Project #002_8b

B John's Ecttiing Station

Create Open ~  Explore
New Project Existing Project Release Notes
Sample Project Help

From Upload

W My Super Cool Machine B Sample Project #2-001

B Pete's Dragon Project

B My First Machine001254

[ Filling Station 45,4480 3 [ Filling Station 38-AAC2.1

The Studio 5000 environment is the foundation for the future of Rockwell
Automation® engineering design tools and capabilities. It is the one place for
design engineers to develop all the elements of their control system.

Additional Resources

These documents contain additional information concerning related products

from Rockwell Automation.

Table 1- Additional Resources

Resource

Description

Line Interface Module Installation Instructions, publication 2094-IN005

Provides information on the installation and troubleshooting of Bulletin 2094 line
interface modules (LIM).

2094 Mounting Bracket Installation Instructions, publication 2094-IN008

Provides information on the installation of Bulletin 2094 mounting brackets.

Resistive Brake Module Installation Instructions, publication 2090-IN009

Provides information on the installation and wiring of Bulletin 2090 Resistive Brake
Modules.

Fiber-optic Cable Installation and Handling Instructions, publication 2090-IN010

Provides information on proper handling, installing, testing, and troubleshooting fiber-
optic cables.

External Shunt Modules Installation Instructions, publication 2090-IN004

Provides information on mounting and wiring the Bulletin 1394 shunt modules with
Bulletin 2094 servo drive systems.

System Design for Control of Electrical Noise Reference Manual, publication GMC-RM001

EMC Noise Management DVD, publication GMC-SP004

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

Kinetix 6000M Integrated Drive-Motor User Manual, publication 2094-UM003

Provides information on installing, configuring, startup, troubleshooting, and
applications for your Kinetix 6000M integrated drive-motor (IDM) system.

Kinetix Safe Torque-off Feature Safety Reference Manual, publication GMC-RM002

Provides information on wiring and troubleshooting your Kinetix 6000 servo drives with
the safe torque-off feature.
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Preface

Table 1 - Additional Resources (continued)

Resource

Description

Kinetix Motion Control Selection Guide, publication GMC-SG001

Provides 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.

Kinetix 6000 and Kinetix 6200/6500 Drive Systems Design Guide, publication GMC-RM003

Provides information to determine and select the required (drive specific) drive module,
power accessory, connector kit, motor cable, and interface cable catalog numbers for your
drive and motor/actuator motion control system. Includes system performance
specifications and torque/speed curves (rotary motion) and force/velocity curves (linear
motion) for your motion application.

Kinetix Rotary Motion Specifications Technical Data, publication GMC-TD001

Provides product specifications for MP-Series™ (Bulletin MPL, MPM, MPF, MPS),
Kinetix 6000M (Bulletin MDF), TL-Series™, RDD-Series™, and HPK-Series™ rotary motors.

Kinetix Linear Motion Specifications Technical Data, publication GMC-TD002

Provides product specifications for Bulletin MPAS and MPMA linear stages, Bulletin
MPAR, MPAI, and TLAR electric cylinders, and LDC-Series™ and LDL-Series™ linear motors.

Kinetix Servo Drives Specifications Technical Data, publication GMC-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 GMC-TD004

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

Download Motion Analyzer software from:
http://www.ab.rockwellautomation.com/motion-control/motion-analyzer-software

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

Rockwell Automation Configuration and Selection Tools, website http://www.ab.com

Provides online product selection and system configuration tools, including AutoCad
(DXF) drawings.

Rockwell Automation Product Certification,
website http://www.rockwellautomation.com/products/certification

For declarations of conformity (DoC) currently available from Rockwell Automation.

Sercos and Analog Motion Configuration User Manual, publication MOTION-UM001

Provides information on configuring and troubleshooting your ControlLogix®,
CompactLogix™, and SoftLogix™ sercos interface modules.

Motion Coordinate System User Manual, publication MOTION-UMO002

Provides information to create a motion coordinate system with sercos or analog motion
modules.

Integrated Motion on the EtherNet/IP Network Configuration and Startup User Manual,
publication MOTION-UM003

Provides information on configuring and troubleshooting your ControlLogix and
CompactLogix EtherNet/IP network modules.

SoftLogix Motion Card Setup and Configuration Manual, publication 1784-UM003

Provides information on configuring and troubleshooting SoftLogix PCl cards.

ControlFLASH Firmware Upgrade Kit User Manual, publication 1756-Q5105

For ControlFLASH™ information not specific to any drive family.

National Electrical Code, published by the National Fire Protection Association of Boston,
MA

An article on wire sizes and types for grounding electrical equipment.

Rockwell Automation Industrial Automation Glossary, publication AG-7.1

A glossary of industrial automation terms and abbreviations.

You can view or download publications at

hetp://www.rockwellautomation.com/literature. To order paper copies of

technical documentation, contact your local Allen-Bradley distributor or
Rockwell Automation sales representative.
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Chapter 1

IAM/AM Module Series

Changes

Start

Use this chapter to become familiar with the design and installation requirements

for Kinetix 6000 drive systems.

Topic Page
IAM/AM Module Series Changes 15
About the Kinetix 6000 Drive Systems 16
Typical Hardware Configurations 17
Typical Communication Configurations 2
(atalog Number Explanation 22
Kinetix Drive Component Compatibility 23
Kinetix 6000M Integrated Drive-Motor System Compatibility 23
Agency Compliance 24

Series B drives included the peak current enhancement and applied to only the

460V (series A) IAM and AM modules. The peak current ratings of the

Kinetix 6000 (460V) drives are configured at the factory as 150% of continuous
current. However, you can program 460V AM modules and the equivalent IAM
(inverter) modules, for up to 250% of continuous inverter current.

Table 2 - Kinetix 6000 Enhanced Peak Performance Series Change

IAM Module AM Module
(at. No. (at. No.

Peak Current Rating

Series A (inverter)

Series B and ( (inverter)

2094-BC01-MP5-S 2094-BMP5-S

150%

250%

2094-BC01-M01-S 2094-BM01-S

150%

250%

2094-BC02-M02-S 2094-BM02-S

150%

250%

2094-BC04-M03-S 2094-BM03-5

150%

250%

2094-BC07-M05-S 2094-BM05-S

150%

200%

IMPORTANT

Before your drive can deliver enhanced peak performance, you must enable the peak enhancement feature by configuring your

drive with DriveExplorer™ software or the Logix Designer application.

Refer to Appendix F on page 255 to recalculate torque and acceleration or deceleration limit values, and paste them into the

appropriate Axis Properties dialog box in the Logix Designer application.
For more information on setting axis properties, refer to Configure Axis Properties on page 149.

In series C drives, a mechanical relay for the brake circuit and another for the safe
torque-off inputs are replaced by solid-state relays and apply to the 230V
(series A) and 460V (series B) IAM and AM modules. All wiring is consistent

with previous series releases.

Rockwell Automation Publication 2094-UM00TH-EN-P - June 2013
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Chapter 1

Start

About the Kinetix 6000 Drive The Kinetix 6000 multi-axis servo drives are designed to provide a Kinetix

Integrated Motion solution for your drive/motor/actuator applications.

Systems
Table 3 - Kinetix 6000 Drive System Qverview
System A
Component (at. No. Description
2094+Coe-Mics (V@ Integrated Axis Modules (IAM) with the safe torque-off feature with 200V or 400V-class ACinput power. Contains an inverter and
Integrated Axis converter section. The peak enhancement feature is available on 400V-class (series B and C) IAM modules.
Module Integrated Axis Modules (IAM), with 200V or 400V-class AC input power (does not include the safe torque-off or peak-enhanced
2094-xCx-Mxx ) ) .
feature). Contains an inverter and converter section.
2094-xMir-5 M @ Axis Modules (AM) with safe torque-off are shared DC-bus inverters and rated for 200 or 400V-class operation. The AM module
s Modul must be used with an IAM module. The peak enhancement feature is available on 400V-class (series B and C) AM modules.
xis Module
2094-xMxx Axis Modules (AM) are shared DC-bus inverters rated for 200V or 400V-class input power (does not include the safe torque-off or
peak-enhanced feature). The AM module must be used with an IAM module.
Shunt Module | 2094-BSP2 The Bulletin 2094 shunt module mounts to the power rail and provides additional shunting in regenerative applications.
- CFDM_RA The Kinetix 6000M integrated drive-motor (IDM) system consists of the IDM power interface module (IPIM) and up to 16
:([;R/Tts'xiggo’v‘ églglitisnEmFBM 5 (Bulletin MDF) IDM units. The IPIM module mounts on the Bulletin 2094 power rail and provides power and communication to
y the IDM units. The IPIM module also monitors power output and provides overload protection.
2094-PRSY The Bulletin 2094 power rail consists of copper bus bars and a circuit board with connectors for each module. The power rail
Power Rail 5094-PRy provides power and control signals from the converter section to adjacent inverters. The IAM and AM power modules, shunt
module, slot-filler modules mount to the power rail.
Slot-filler 2094-PRF The Bulletin 2094 slot-filler module is used when one or more slots on the power rail are empty after all the other power rail
Module modules are installed. One slot-filler module is required for each empty slot.
1756-MxxSE modules The sercos interface module/PCl card serves as a link between the ControlLogix/CompactLogix/SoftLogix controllers and the
] 1768-M04SE module Kinetix 6000 drive system. The communication link uses the IEC 61491 SErial Real-time COmmunication System (sercos) protocol
Logix5000™ 1784-PM16SE PC card over a fiber-optic cable.
Controllers ETxmod
1756-ENxTx modules - Lo .
CompactLogix 5370 controllers The Kinetix 6000M IPIM module connects to the EtherNet/IP network for monitoring, diagnostics, and firmware upgrades.
Studio 5000 9324-RLD300xE The Logix Designer application provides support for programming, commissioning, and maintaining the Logix5000 family of
Environment controllers.
Rotary Servo MP-Series, TL-Series, Compatible rotary motors include the MP-Series (Bulletin MPL, MPM, MPF, and MPS) 200V and 400V-class motors; RDD-Series;
Motors RDD-Series, 1326AB, F-Series | TL-Series; 1326AB (M2L/S2L) and 1326AB (resolver); and F-Series motors.
Linear Motors | LDC-Series, LDL-Series Compatible motors include LDC-Series iron core (200V and 400V-class) and LDL-Series ironless (200V-class) linear motors.
) MP-Series Compatible actuators include MP-Series (200V and 400V-class) Bulletin MPAS single-axis and Bulletin MPMA multi-axis
klnear integrated linear stages, and MP-Series (200V and 400V-class) Bulletin MPAR and MPAI electric cylinders.
ctuators
LDAT-Series LDAT-Series integrated linear actuators are compatible with 200V and 400V-class drive systems.
Cari Bulletin 2090 motor/actuator cables are available with bayonet, threaded, and SpeedTec connectors. Power/brake cables have
ge?t?lg SSerles motor/actuator flying leads on the drive end and straight connectors that connect to servo motors. Feedback cables have flying leads that wire to
low-profile connector kits on the drive end and straight connectors on the motor end.
Cables Kinetix 6000M integrated Bulletin 2090 integrated drive-motor (IDM) hybrid and network cables connect between the 2094 IPIM module and the

drive-motor cables

Kinetix 6000M IDM units. Bulletin 889D and 879D cables connect between digital input connectors and sensors.

Communication

Bulletin 2090 sercos fiber-optic cables are available as enclosure only, PVC, nylon, and glass with connectors at both ends.

Ethernet cables are available in standard lengths for Kinetix 6000M IPIM modules. Shielded cable is recommended.

ACLine Filters | 2090-XXLF-xxxx Bulletin 2090-XXLF-xxxx three-phase AC line filters are required to meet CE in all 200V and 400V-class drive systems.

Line Interface 2094-xLxx Line interface modules (LIM) include the circuit breakers, AC line filter (catalog numbers 2094-AL09 and 2094-BL02 only), power

Modules 2094-xLxxS supplies, and safety contactor required for Kinetix 6000 operation. The LIM module does not mount to the power rail. You can
2094-XL755-Cx purchase individual components separately in place of the LIM module.

External Shunt 1394-SRoccx You can use Bulletin 1394 external passive shunt modules when the IAM/AM module internal shunt and power rail mounted

Modules 2094-BSP2 shunt module capability is exceeded.

Resistive Brake Resistive Brake Modules (RBM) include a safety contactor for use in a control circuit. Contactors and resistors reside in this module

Module 2090-XBxx-xx such that the motor leads can be disconnected from the drive with the permanent magnet motor brought to an immediate stop.

This module does not mount to the power rail.

(1) Refer to the Kinetix Safe Torque-off Feature Safety Reference Manual, publication GMC-RM002, for more information.
(2) Refer to Peak Enhancement Specifications on page 73 for more information on drive performance in the Peak-enhanced mode.
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Typ|ca| Hardware T}.ifilical(li(in.e;ix 60(})10 sllyste.m insftallatiogs inc(lilld;,[ ;hrcz%lge AC conﬁggurations,
. . with and without the line interface module ,an common-bus
conflguratlons configurations.

2094-PRF slot-filler module in all empty slots on the power rail. Any power rail
connector without a module installed disables the Bulletin 2094 system;
however, control power is still present.

c SHOCK HAZARD: To avoid personal injury due to electrical shock, place a

Figure 1- Typical Kinetix 6000 System Installation (with LIM)

2090-XXLF-xxxx
AC Line Filter - -
(required for CE) | ™ d o L. .
«af = Kinetix 6000 Multi-axis Servo Drive System
L pa=
# * [ [ [ [ [ )
X X X X 2094-85P2
Ihree—;’hase ST 1 I 1 | 1 Shunt Module
nput Power ! ! (optional component)
| Control Power E.A:g m@ § M) P ' P
= 1T i | 2000-PRF
2094-xOx-Mxx-S & _ | -
i El 2] El E i )
IAM Module a g Slot—ﬁller MoFiuIe
= A (required to fill any
( L B
oI | N | e | = < e |12 o 1] unused slots)
I —_—,— @ == 8 = = =
Hols| g 9
Hﬁ Tl 2094-PRSx o . . . 0 I —
P P Power Rail L n L S W S : ln_ 0+
| | | |
2094-xLxxS I Y ) . 2094-xMxx-5
Line Interface Module : : : : Axis Modules (5)
(optional component) L 1/0 Connections | | | |
T T T |
To Inout S | 2090-K6CK-Dxxx |
ang cr:);:]l:rdesr;:;r; Low Profile Connector Kits for :
Bulletin 2000 | VO Motor Feedback, and Aux Feedback
ulletin , , , , , Bulletin 2090
Motor Feedback Cables ) ) ) ) ) Motor Power Cables )
. JE U U
MP-Series and TL-Series Rotary Motors ézlﬂ:l e == @ =
(MPL-Bioxx motors shown) uégi ' » . | MP-Series Integrated Linear Stages
o= (MPAS-BIxxx ballscrew shown)
n =
< RDD-Series Direct Drive Motors "
(RDB-Bxxxx motor shown) LDC-Series Linear Motors
‘ (LDC-Cxxxxxxx linear motor shown)
:@1”0 MP-Series Heavy Duty Electric Cylinders P
° (MPAI-Bxxxx electric cylinders shown) P = )
y LDL-Series Linear Motors

(LDL=xxxxxxxx linear motor shown)

MP-Series Electric Cylinders
(MPAR-Bxxxx electric cylinder shown)

LDAT-Series Linear Thrusters i
(LDL-Sxxxxxx-xBx linear thrusters only) ‘ Lo

(1)  RDD-Series direct-drive motors require the 2090-K6CK-KENDAT low-profile feedback module.
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Figure 2 - Typical Kinetix 6000 System Installation (without LIM)

Three-phase
Input Power

I I I Line
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b o=
-« o= W
& 3
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Krattx 6000

Kot 6000

=
5

=[fm)]

natix

2094-BSP2
Shunt Module
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2094-PRF
Slot-filler Module
(required to fill
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I

o0

0.0

000

1/0 Connections 2094-PRSx o °
Power Rail [_n . N AN . . n_9+)
To Input Sensors ! l ! ! |
and Control String oD NN 2094-xMxx-5
: | | : : Axis Modules (5)
| |
! 2090-K6CK-Dxxx ! !
. Low Profile Connector Kits for : .
Bulletin 2090 1/0, Motor Feedback, and Aux Feedback Bulletin 2090
Motor Feedback Cables | | | | | Motor Power Cables
MP-Series and TL-Series Rotary Motors ————n v w  m
(MPL-xxxx motors shown) - I | MP-Series Integrated Linear Stages
: @ °q (MPAS-BIxxx ballscrew shown)
. . 0 ——— v =
RDD-Series Direct Drive Motors LDC-Series Linear Motors
(RDB-Bxxxx motor shown) (LDC-Guxorxxx linear motor shown)
o MP-Series Heavy Duty Electric Cylinders
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&] -Series Linear Motors

MP-Series Electric Cylinders
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(LDL-Sxxxxxx-xBx linear thrusters only) ‘ °

(LDL-xxxxxxxx linear motor shown)

LDAT-Series Linear Thrusters

(1)  RDD-Series direct-drive motors require the 2090-K6CK-KENDAT low-profile feedback module.
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This configuration illustrates the Kinetix 6000M integrated drive-motor (IDM)
system with IDM power interface module (IPIM) installed on the Bulletin 2094
power rail. The IPIM module is included in the drive-to-drive fiber-optic cable
installation along with the axis modules.

Figure 3 - Typical Kinetix 6000M Integrated Drive-Motor System Installation
2094-SEPM-B24-S

IPIM Module
Three-phase I' )
Input Power | N
: 2094-BSP2
. Shunt Module
1 [ (optional component)
Kinetix 6000 Multi-axis ’ =) I 2094-PRF
Servo Drive System 0000 Slot Filler Module
E E (required to fill any
unused slots)
2094-PRSx D \—
Power Rail T
|
T
2090-K6CK-Dxxxx |
Low Profile Connector Kits for 1/0, I Bulletin 2090
Motor Feedback, and Aux Feedback ! Network Cables
| Bulletin 2090 Hybrid Cables
To Input Sensors : p 4
and Control String |
| MDF-SBiooxxx-Qx8xA-S
| Drive-Motor Unit
: )
Bulletin 2090 | ; i% h
Motor Feedback Cables o /| —————— \IDF-SBoooc OXBYA-S
Compatible Rotary Motors, - Drive-Motor Unit
Linear Motors, and Linear Actuators [F— P:' )
(MPL-Bxxxx motor shown) \—F———| - ~N
——— MDF-SBxxxxx-Qx8xA-S
Drive-Motor Unit
b,
L MDF-SBxxxxx-Qx8xA-S
- Drive-Motor Unit
Bulletin 2090
Motor Power Cables
\§ J
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For more information on Kinetix 6000M integrated drive-motor system
installation, refer to the Kinetix 6000M Integrated Drive-Motor System User
Manual, publication 2094-UMO003.
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Figure 4 - Typical (400V-class) DC Common Bus System Installation

2090-XXLF-xoxxx

Three-phase ACLine Filter

Input Power (required for CE)
E B
=t 24
- b=
E 3

Kinetix 6000 Multi-axis Servo Drive System

115/230V Control Power 2094-BSP2
() Shunt Module
| (optional component)
= TF ; ( Ag A A9
2094-BOx-Mxx-S
E] B I 2094-PRF
: i IAM Module ] 1 1 O 5 R Slot-filer Module
Common Bus Leader .
(required to fill
I ‘ ‘ ‘ o 009 || [t 00 | [Pt || (e o [/ voex o0 [ [} 3y s slots)
TTHTTT 2094-PRSx g
é T ¢ Power Rail 0
2094-BLuxS >Loxl x4 %] %
Line Interface Module 2094-BMxx-S
(optional component) Axis Modules (5)
DC Common Bus
2094-SEPM-B24-S
f IPIM Module
A 1l M1 //\J\ !) e Wipss Q 7 e
] 2094-PRF
2094-BCor-Mix-S i Slot-filler Module
IAM Module i g § . g § - )
(required to fill

Common Bus Follower

Kinotix 8000 Kt 6000 Kinatix €000

any unused slots)

2094-PRSx

Power Rail

AN . N . N

2094-BMxx-S

Axis Modules (5)

In the example above, the leader IAM module is connected to the follower IAM
module via the DC common-bus. The follower system also includes the

Kinetix 6000M

integrated drive-motor (IDM) power interface module (IPIM)

that supports up to 16 IDM units.

When planning your panel layout, you must calculate the total bus capacitance of
your DC common-bus system to be sure that the leader IAM module is sized

sufficiently to pre-charge the entire system. Refer to Appendix C, beginning on
page 225, for more information.

IMPORTANT

If total bus capacitance of your system exceeds the leader IAM module pre-
charge rating and input power is applied, the IAM module seven-segment
status indicator displays error code E90 (pre-charge timeout fault).

To correct this condition, you must replace the leader IAM module with a larger
module or decrease the total bus capacitance by removing the IPIM module or
AM modules.
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In this example, drive-to-drive sercos cables and catalog numbers are shown when

Typical Communication i chis cxample, drive-wo-ive sercos cables and mb "
3 . inetix 6000, Kinetix 6000M, and Kinetix 6200 drive modules exist on the same
Configurations power rail.

The Kinetix 6200 control modules use sercos interface for configuring the
Logix5000 module and the EtherNet/IP network for diagnostics and
configuring safety functions. An Ethernet cable is connected to each control
module during safety configuration. For more information on Ethernet cables,

refer to the Industrial Ethernet Media Brochure, publication 1585-BR001.

Figure 5 - Typical Kinetix 6000 and Kinetix 6200 Communication (sercos)

Logix5000 Controller Programming Network

l Logix5000 Sercos interface Module
201 [@

Logix5000 C_ontroller . The Logix Designer
(ControlLogix controller is shown) Application

®
j
ki

il
2090-SCxxx-x
Sercos Fiber-optic Cable
0.1m(5.1in.)
Kinetix 6000 Drive-to-Drive Sercos Cables
J=n =\ G
2094-xCOx-Mxx-S
IAM Module g
g § ] g g
2094-PRSx 5
Power Rail [~ n 0+
2094-xMxx-S
Axis Modules (5)

Kinetix6000and  RX Tx

Kinetix 6000M (top view) |
Sercos Connectors
0.2m 0.1m
0.1m (7.1in)  (5.1in.)
(5.17in.)
7
Kinetix 6000 Single-wide Kinetix 6000 Double-wide
2094-BCOxx-Mxx-S 2094-BCOxx-Mxx-S
IAM Module IAM Module
e
1 L0

A T
2094-SEPM-B24-S IPIM Module Jr 2094-BMxx-S Double-wide AM Module J

2094-BMxx-M Single-wide AM Power Modules 2094-BMxx-S Single-wide AM Module
with 2094-SE02F-M00-Sx Control Modules

2094-BMxx-S Single-wide AM Module
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Catalog Number Exp'anation Kinetix 6000 (Bulletin 2094) drive catalog numbers and descriptions are listed in
the tables below.

IMPORTANT  Throughout this publication, when the IAM or AM module catalog number is
followed by -, for example 2094-BMP5-x, the variable (x) indicates that the
drive module may or may not include the safe torque-off feature.

Table 4 - Kinetix 6000 Drive Catalog Numbers

Integrated Axis Modules (230V) (cvavziltlhs);fe torque-off feature) (c\::tl:l:ut safe torque-off feature)
Kinetix 6000, IAM, 200V-class, 3 kW converter, 5 A inverter 2094-AC05-MP5-S 2094-AC05-MP5
Kinetix 6000, IAM, 200V-class, 3 kW converter, 9 A inverter 2094-AC05-M01-S 2094-AC05-M01
Kinetix 6000, IAM, 200V-class, 6 kW converter, 15 A inverter 2094-AC09-M02-S 2094-AC09-M02
Kinetix 6000, IAM, 200V-class, 11 kW converter, 24 A inverter 2094-AC16-M03-S 2094-AC16-M03
Kinetix 6000, IAM, 200V-class, 23 kW converter, 49 A inverter 2094-AC32-M05-S 2094-AC32-M05
Integrated Axis Modules (460V)

Kinetix 6000, IAM, 400V-class, 6 kW converter, 4 A inverter 2094-BC01-MP5-5 " 2094-BC01-MP5
Kinetix 6000, IAM, 400V-class, 6 kW converter, 9 A inverter 2094-BC01-M01-5 " 2094-BC01-M01
Kinetix 6000, IAM, 400V-class, 15 kW converter, 15 A inverter 2094-BC02-M02-5 " 2094-BC02-M02
Kinetix 6000, IAM, 400V-class, 28 kW converter, 30 A inverter 2094-BC04-M03-5 (" 2094-BC04-M03
Kinetix 6000, IAM, 400V-class, 45 kW converter, 49 A inverter 2094-BC07-M05-5 @ 2094-BC07-M05
Axis Modules (230V)

Kinetix 6000, AM, 200V-class, 5 A 2094-AMP5-S 2094-AMP5
Kinetix 6000, AM, 200V-class, 9 A 2094-AM01-S 2094-AMO01
Kinetix 6000, AM, 200V-class, 15 A 2094-AM02-S 2094-AM02
Kinetix 6000, AM, 200V-class, 24 A 2094-AM03-S 2094-AM03
Kinetix 6000, AM, 200V-class, 49 A 2094-AM05-S 2094-AM05
Axis Modules (460V)

Kinetix 6000, AM, 400V-class, 4 A 2094-BMp5-5 2094-BMPS
Kinetix 6000, AM, 400V-class, 9 A 2094-BM01-5 (! 2094-BM01
Kinetix 6000, AM, 400V-class, 15 A 2094-BM02-5 1! 2094-BM02
Kinetix 6000, AM, 400V-class, 30 A 2094-BM03-5 1! 2094-BM03
Kinetix 6000, AM, 400V-class, 49 A 2094-BM05-5 2094-BM05

(1) You can configure the peak inverter current rating of this 460V (series B and C) IAM or AM module for 250% of continuous inverter current.
(2) You can configure the peak inverter current rating of this 460V (series B and C) IAM or AM module for 200% of continuous inverter current. Refer to Peak Enhancement
Specifications on page 73, for more information on drive performance in the peak-enhanced mode.

Table 5 - Kinetix 6000 Drive Component Catalog Numbers

Drive Components (at. No.
Integrated power interface (IPIM) module, 400V-class, 15 kW, 24 A (rms) 2094-SEPM-B24-S
Kinetix 6000 shunt module, 200/400V-class, 200 W 2094-BSP2
Kinetix 6000 slot-filler module, 200/400V-class 2094-PRF
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Kinetix Drive Component
Compatibility

The 2094-BCxx-Mxx-M and 2094-BMxx-M power modules contain the same
power structure as the 2094-B Cxx-Mxx-S and 2094-BMxx-S drive modules.
Because of this, the 2094-BSP2 shunt module, 2094-PRF slot-filler module, and
2094-PRSx power rails are supported by both drive families.

In addition, 2094-BMxx-M AM power modules with sercos interface are
supported on power rails with a 2094-BCxx-Mxx-S ITAM drive module.
Conversely, 2094-BMxx-S AM drive modules are supported on power rails with
2 2094-BCxx-Mxx-M IAM power module with sercos interface.

IMPORTANT  Kinetix 6500 EtherNet/IP control modules (catalog numbers
2094-EN02D-M01-Sx) are not compatible with IAM/AM modules on the same
Bulletin 2094 power rail with Kinetix 6000 or Kinetix 6200 sercos drives.

Table 6 - IAM and AM Module/Network Compatibility

IAM Module Control Module

2094-BMxx-M
2094-xMxx-S AM Power Modules

Kinetix 6000 AM Module | 5994 gE02F-Mo0-5x 2094-EN02D-M01-Sx
Kinetix 6200 Control Module Kinetix 6500 Control Module

2094-xOx-Mxx-S N/A

2094-SE02F-M00-5x
2094-BCxx-Mxx-M sercos interface

Fully compatible Fully compatible Not compatible

(IAM power module) 5094 ENO2D-M01-5x
EtherNet/IP network

Not compatible Not compatible Fully compatible

Kinetix 6000M Integrated
Drive-Motor System
Compatibility

For additional information on the 2094-BCxx-Mxx-M (IAM) and
2094-BMuxx-M (AM) modules, refer to the Kinetix 6200 and Kinetix 6500
Multi-axis Servo Drives User Manual, publication 2094-UMO002.

Bulletin 2094 power rails with Kinetix 6000 (series B and C) or Kinetix 6200
drives are compatible with Kinetix 6000M integrated drive-motor (IDM)
systems. The IDM power interface module (IPIM) mounts to the power rail and
connects to as many as 16 IDM units.

Table 7 - IPIM Module Compatibility

2094-SEPM-B24-S

1AM Module Control Module IDM Power Interface Module (IPIM)
209_4—BCxx—Mxx—S /A

(series Band O Fully compatible

2094-BCor-Mxx-M 2094-SE02F-MOO-Sx sercos interface

(1AM power module) 2094-ENO2D-MO1-Sx EtherNet/IP network | Not compatible

For more information on Kinetix 6000M integrated drive-motor system
installation, refer to the Kinetix 6000M Integrated Drive-Motor System User
Manual, publication 2094-UMO003.
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Agency Compliance

24

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

grounding the ACline filter and drive must match. Failure to do this renders the
filter ineffective and can cause damage to the filter.
For grounding examples, refer to Grounded Power Configurations on page 83.

2 ATTENTION: Meeting CE requires a grounded system, and the method of

For more information on electrical noise reduction, refer to the System Design
for Control of Electrical Noise Reference Manual, publication GMC-RMOQ01.

CE Requirements (system without LIM module)

To meet CE requirements when your Kinetix 6000 system does not include the
LIM module, these requirements apply.

o Install 2090-XXLF-xxxx AC line filters for three-phase input power and
single-phase control power as close to the IAM module as possible.

e Use 2090 series motor power cables or use connector kits and terminate

the cable shields to the chassis clamp provided.

o Combined motor power cable lengths for all Kinetix 6000 axes and hybrid
cable lengths for all IDM units on the same DC bus must not exceed
240 m (787 ft) with 400V-class systems or 160 m (525 ft) with 200V-class
systems. Drive-to-motor power cables must not exceed 90 m (295.5 ft).

e Use 2090 series motor feedback cables or use connector kits and properly
terminate the feedback cable shield. Drive-to-motor feedback cables must
not exceed 90 m (295.5 ft).

o Install the Kinetix 6000 system inside an enclosure. Run input power
wiring in conduit (grounded to the enclosure) outside of the enclosure.
Separate signal and power cables.

Refer to Appendix A on page 185 for interconnect diagrams, including input
power wiring and drive/motor interconnect diagrams.

CE Requirements (system with LIM module)

To meet CE requirements when your Kinetix 6000 system includes the LIM
module, follow all the requirements as stated in CE Requirements (system
without LIM module) and these additional requirements as they apply to the AC
line filter.

o Install the LIM module (catalog numbers 2094-AL09 or 2094-BL02) as
close to the IAM module as possible.

o Install the LIM module (catalog numbers 2094-ALxxS, 2094-BLxxS, or

2094-XL75S-Cx) with line filter (catalog number 2090-XXLF-xxxx) as
close to the IAM module as possible.

When the LIM module (catalog numbers 2094-ALxxS, 2094-BLxxS, or
2094-XL75S-Cx) supports two IAM modules, each IAM module requires
an AC line filter installed as close to the IAM module as possible.
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Chapter 2

Planning the Kinetix 6000 Drive System
Installation

This chapter describes system installation guidelines used in preparation for
mounting your Kinetix 6000 drive components.

Topic Page
System Design Guidelines 26
Electrical Noise Reduction 34

cutting, drilling, tapping, and welding 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 perform all
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Chapter2  Planning the Kinetix 6000 Drive System Installation

System Design Guidelines Use the information in this section when designing your enclosure and planning

to mount your system components on thC panel.

For on-line product selection and system configuration tools, including

AutoCAD (DXF) drawings of the product, refer to
http://www.rockwellautomation.com/en/e-tools.

System Mounting Requirements

o To comply with UL and CE requirements, the Kinetix 6000 drive system

must be enclosed in a grounded conductive enclosure offering protection
as defined in standard EN 60529 (IEC 529) to IP54 such that they are not
accessible to an operator or unskilled person. A NEMA 4X enclosure
exceeds these requirements providing protection to IP66.

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.

Size the drive enclosure so as not to exceed the maximum ambient
temperature rating. Consider heat dissipation specifications for all drive
components.

Combined motor power cable lengths for all axes and hybrid cable lengths
for all IDM units on the same DC bus must not exceed 240 m (787 ft)
with 400V-class systems or 160 m (525 ft) with 200V-class systems. Drive-
to-motor power cables must not exceed 90 m (295.5 ft).

IMPORTANT  System performance was tested at these cable length specifications.
These limitations also apply when meeting CE requirements.

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.

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

Refer to the System Design for Control of Electrical Noise Reference Manual,
publication GMC-RMO001, to better understand the concept of electrical noise
reduction.
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Transformer Selection

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

To size a transformer for the main AC power inputs, refer to the Kinetix 6000
power specifications in the Kinetix Servo Drives Technical Data, publication

GMC-TDO003.

IMPORTANT  [fusing an autotransformer, make sure that the phase to neutral/ground
voltages do not exceed the input voltage ratings of the drive.

IMPORTANT  Use aform factor of 1.5 for three-phase power (where form factor is used to
compensate for transformer, drive module, and motor losses, and to account
for utilization in the intermittent operating area of the torque speed curve).

For example, to size a transformer to the voltage requirements of a
2094-BC01-MO1-S integrated axis module:
2094-BC01-M01-S = 6 kW continuous x 1.5 = 9.0 KVA transformer

AC Line Filter Selection

These AC line filters are available for your servo drive input power.

Table 8 - Kinetix 6000 (three-phase) AC Line Filter Selection

Drive Voltage Current Weight, approx AC Line Filter

Gat. No. 9 A@50°C(122°F) | kg (Ib) at. No.

2094-AC05-MP5-S

2094-AC05-M01-S 30 2.7(5.9) 2090-XXLF-X330B
1 500V AC

2094-AC09-M02-S 50/60 Hz

2094-AC16-M03-S 75 5.2(11.4) 2090-XXLF-375

2094-AC32-M05-S 100 9.5(20.9) 2090-XXLF-3100

2094-BC01-MP5-S

2094-BC0T-MO1-S 30 2.7(5.9) 2090-XXLF-X330B
1 500V AC

2094-BC02-M02-S 50/60 Hz

2094-BC04-M03-S 75 5.2(11.4) 2090-XXLF-375B

2094-BC07-M05-S 100 9.5(20.9) 2090-XXLF-3100

Refer to the Kinetix Motion Accessories Specifications Technical Data,
publication GMC-TD004, for additional AC line filter specifications.
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Circuit Breaker/Fuse Options

The 2094-xCxx-Mxx-S and 2094-xMxx-S drive modules and the Kinetix 6000M
integrated drive-motor system (2094-SEPM-B24-S IPIM module and
MDPF-SBxxxxx IDM units) 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 200,000 A. Fuses or circuit
breakers, with adequate withstand and interrupt ratings, as defined in NEC or
applicable local codes, are permitted.

The 2094-AL09 and 2094-BL02 LIM modules contain supplementary

protection devices and, when protected by suitable branch circuit protection, are
rated for use on a circuit capable of delivering up to 5000 A. When these modules
are used, protection on the line side of the LIM module is required. Fuses must be

classJ or CC only.

The 2094-ALxxS, 2094-BLxxS, and 2094-X1.75S-Cx LIM modules contain
branch circuit rated devices suitable for use on a circuit capable of delivering up

to 65,000 A (400V-class) or 100,000 A (200V-class).

Refer to the Line Interface Module Installation Instructions, publication
2094-IN005, for power specifications and more information on using the LIM
module.

The Bulletin 140M and 140U products are another acceptable means of
protection. As with fuses and circuit breakers, you must make sure that the
selected components are properly coordinated and meet applicable codes
including any requirements for branch circuit protection. When applying the
140M/140U product, evaluation of the short circuit available current is critical
and must be kept below the short circuit current rating of the 140M/140U
product.

In most cases, class CC, J, L, and R fuses selected to match the drive input current
rating meets the NEC requirements or applicable local codes, and provide the full
drive capabilities. Use dual element, time delay (slow-acting) fuses to avoid
nuisance trips during the inrush current of power initialization.
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Circuit Breaker and Fuse Specifications

While circuit breakers offer some convenience, there are limitations for their use.
Circuit breakers do not handle high current inrush as well as fuses.

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.

The following fuse examples and Allen-Bradley® circuit breakers are
recommended for use with 2094-xCxx-Mxx-S IAM modules when the Line
Interface Module (LIM) is not used.

IMPORTANT LIM Modules (catalog numbers 2094-ALxxS, 2094-BLxxS, and 2094-XL75S-(x) provide branch circuit protection to the IAM
module. Follow all applicable NEC and local codes.
Table 9 - Kinetix 6000 Circuit Breaker and Fuse Selection
V ACInput Power Control Input Power DC Common Bus Fuse

IAM Module Allen-Bradley Circuit Breaker y
(at. No. Bussmann - Bussmann Fuse AIIen-BradIey( ) Bussmann | Ferraz Shawmut

Fuse Disconnect Magnetic Circuit Breaker Fuse Fuse

Contactor

2094-AC05-MP5-S

KTK-R-20 (20 A) 1492-SP3D300 140M-F8E-C16 N/A A50P20-1
2094-AC05-M01-S 1492-5P2D060
2094-AC09-M02-S KTK-R-30 (30 A) 1492-SP3D400 140M-F8E-C20 FNQ-R-10 (10 A) FWH-35B A50P35-4
2094-AC16-M03-S LPJ-45SP (45 A) N/A 140U-H6(3-C50 FWH-60B A50P60-4

1492-SP2D200

2094-AC32-M05-S LPJ-80SP (80 A) N/A 140U-H6(3-C90 FWH-1258 A50P125-4
2094-BC01-MP5-S

KTK-R-20 (20 A) 1492-5P3D300 140M-F8E-(32 FWJ-20A14F | DCT20-2
2094-BC01-M01-S

FNQ-R-10 (10 A) or | 1492-SP2D060 or

2094-BC02-M02-S KTK-R-30 (30 A) 1492-5P3D400 140M-F8E-C45 ENQ-R7.5 (7.5 A) 1492-5P1D150 FWJ-40A A70Q540-4
2094-BC04-M03-S LPJ-45SP (45 A) WA 140U-H6(3-C50 FWJ-70A A70Q570-4
2094-BC07-M05-S LPJ-80SP (80 A) 140U-H6(3-C90 FWJ-125A A70Q5125-4

(1) Use FNQ-R-7.5 fuse for higher single-cycle inrush current capability. This is recommended when the continuous control power current exceeds 3.0 A.
(2)  Use 1492-SP1D150 circuit breaker for higher single-cycle inrush current capability. This is recommended when the continuous control power current exceeds 3.0 A.

Refer to the Kinetix Servo Drives Technical Data, publication GMC-TD003, for

additional power specifications for your JAM module.
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Enclosure Selection

This example is provided to assist you in sizing an enclosure for your Bulletin
2094 drive system. The example system consists of these components:

e 6-axis Bulletin 2094 servo drive system

o Line Interface Module (LIM)

o ControlLogix chassis and modules (controller)

Size the Bulletin 2094 servo drive and LIM module and use the results to predict
the amount of heat dissipated into the enclosure. You also need heat dissipation
data from other equipment inside the enclosure (such as the ControlLogix
controller). Once the total amount of heat dissipation (in watts) is known, you
can calculate the minimum enclosure size.

Table 10 - Bulletin 2094 System Heat Dissipation Example

Endlosure Component Description Loading " ‘I;Ivea::sbissipation 0
2094-8C02-M02-x %g%ggevd axis module (IAM), 15 kW' (converter s'ection) 20% 44
15 A (inverter section) 40% 72
2094-BM02-x Axis module (AM), 400/460V, 15 A 60% 93
2094-BM02-x Axis module (AM), 400/460V, 15 A 60% 93
2094-BM01-x Axis module (AM), 400/460V, 9 A 40% 73
2094-BM01-x Axis module (AM), 400/460V, 9 A 40% 73
2094-BM01-x Axis module (AM), 400/460V, 9 A 20% 57
2094-BL25S Line interface module (LIM), 400/460V, 25 A; 24V DC20 A 100% 3]
2094-PRS6 Power rail, 460V, 6 axis N/A 0
2090-XB33-32 Resistive brake module (RBM), 33 A, 32 Q N/A 30
Total Kinetix 6000 system wattage 578

(1) To determine heat dissipation specifications for your drive system components, refer to Table 12 on page 32.

Rockwell Automation Publication 2094-UM00TH-EN-P - June 2013



Planning the Kinetix 6000 Drive System Installation ~ Chapter2
Table 11 - ControlLogix System Heat Dissipation Example
Enclosure Component | Description \?v::tlgphne Power Load " \I;Iv:?tts Dissipation "
1756-M08SE 8-axis sercos interface module 3.2 0
1756-15563 L63 ControlLogix processor 4.5 0
1756-1B16D 16 -point input module 0.84 5.8
1756-0B16D 16 -point output module 4.64 33
1756-ENXTx EtherNet/IP communication module 4.0 0
Backplane total 17.18@ N/A
1756-PB72 24V DC ControlLogix power supply N/A 50
1756-A7 7-slot mounting chassis N/A N/A
Total ControlLogix system wattage 341

(1) For ControlLogix module specifications, refer to the ControlLogix Selection Guide, publication 1756-5G001.
(2) Real power heat dissipation is determined by applying the backplane power load (17.18W) to the graph below.

Figure 6 - ControlLogix Real Power

1756-P B72 Backplane
1756-P B75 Power Load
DC (watts)

75
60

30
15

0

0 20 40 60 80 100

Real Power (watts)

For backplane power loading requirements of other ControlLogix power

supplies, refer to the ControlLogix Selection Guide, publication 1756-SG001.

In this example, the amount of power dissipated inside the cabinet is the sum of
the Bulletin 2094 system value (578 W) and the ControlLogix system value

(34 W) for a total of 612 W.

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

Metric

Standard English

_ 0380
18T-1.1

_ 4080
T-11

Where T is temperature difference between inside air and
outside ambient (°C), Q is heat generated in enclosure
(Watts), and A s enclosure surface area (m?). 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), Qis heat generated in enclosure
(Watts), and A is enclosure surface area (ft%). The exterior
surface of all six sides of an enclosure is calculated as

A=2dw + 2dh + 2wh

A= (2dw + 2dh +2wh) / 144

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

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

Total system watts dissipated (Q) was calculated at 612 W. The maximum
ambient rating of the Bulletin 2094 system is 50 °C (122 °F) and if the maximum
environmental temperature is 30 °C (86 °F), then T=20 in the equation below.

. 038(612)

=6.66m?

1.8(20)-1.1
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In this example, the enclosure must have an exterior surface of 6.66 m?. If any
portion of the enclosure is not able to transfer heat, do not include that portion
in the calculation.

Because the minimum cabinet depth to house the 460V drive (selected for this
example) is 302 mm (11.9 in.), then the cabinet needs to be approximately 2500
mm (high) x 950 mm (wide) x 302 mm (deep).

2x(0.3x0.95) +2x(0.3x2.5) +2x(0.95x2.5) = 6.82 m?

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

Table 12 - Power Dissipation Specifications

Bulletin 2094 Drive Modules "

Usage as % of Rated Power Qutput

20% 40% 60% 80% 100%
IAM (converter) module @
2094-AC05-MP5-S 8 11 15 19 24
2094-AC05-M01-S 9 12 16 20 25
2094-AC09-M02-S 14 20 28 36 46
2094-AC16-M03-S 19 30 3] 58 74
2094-AC32-M05-S M 68 100 136 176
2094-BC01-MP5-S 34
18 21 25 29
2094-BC01-M01-S 33
2094-BC02-M02-S 36 44 54 64 75
2094-BC04-M03-S 50 67 87 110 135
2094-BC07-M05-SS n 101 137 179 226
IAM (inverter) module or AM module ®
2094-AC05-MP5-S or 2094-AMP5-S 28 32 37 4 46
2094-AC05-M071-S or 2094-AM01-S 3 38 46 54 62
2094-AC09-M02-S or 2094-AM02-S 34 45 57 70 84
2094-AC16-M03-S or 2094-AM03-S 48 68 91 116 144
2094-AC32-M05-S or 2094-AM05-S 104 156 212 274 342
2094-BC01-MP5-S or 2094-BMP5-S 46 54 61 69 77
2094-BC01-M01-S or 2094-BM01-S 57 73 90 108 126
2094-BC02-M02-S or 2094-BM02-S 53 72 93 116 142
2094-BC04-M03-S or 2094-BM03-S 94 130 169 m 255
2094-BC07-M05-S or 2094-BM05-S 121 183 252 326 407
Shunt module - 2094-BSP2 68 121 174 227 280

IPIM module - 2094-SEPM-B24-S

To calculate power dissipation for IPIM modules on your 2094 power rail, refer to the Kinetix 6000M Integrated Drive-Motor User
Manual, publication 2094-UM003.

(1) Power dissipation for the Bulletin 2094 control modules, catalog numbers 2094-SE02F-M00-Sx and 2094-EN02D-M071-Sx, is included in the IAM and AM power module specifications.
(2) Internal shunt power is not included in the calculations and must be added based on utilization.

32
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Minimum Clearance Requirements

This section provides information to assist you in sizing your cabinet and
positioning your Bulletin 2094 system components.

IMPORTANT  Mount the module in an upright position. Do not mount the module on its side.

Figure 7 illustrates minimum clearance requirements for proper airflow and
installation:

o Additional clearance is required for the cables and wires connected to the
top and front of the drive.

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

Figure 7 - Minimum Clearance Requirements

Drive Cat. No. Series F
Clearance above
for airflow and installation. 2094-AC05-Mxx-x
_ 2094-AC09-M02-x
_— 237mm
2004-AMPS-x, AandC g 3)in,
Kinetix 6000 Drive System %ggimg;i
Mounted on 2094 Power Rail
2094-AC16-M03-x
' 2094-AC32-M05-x pandc 20mm
Clearance left of the « Clearance right of the 094N | (16.5)in.
module s not required. module is not required. 2094-AMO5-x
2094-BC01-Mxx-x
2094-BC02-M02-x
2094-BMP5-x, A.B,andC —
Power Rail 50.8 (2.0in.) learance below %ggjgmg;i (M.3)in.
(2094-PRSx is shown) 1 drive for airflow and installation.
2094-SEPM-B24-S
R I 2094-BSP2 A
Refer to Power Dissipation Specifications on page 32, and
Kinetix Servo Drives Technical Data, publication GMC-TD003, 2094-BC04-M03-x A B andC
. . . . . , b, an
for Kinetix 6000 drive dimensions. 2094-BM03-x 374 mm
2004-8C07-M05x [ o | (400
(1) The power rail (slim), catalog number 2094-PRSx, extends left and right of the first and last module 5.0 mm (0.20 in.). The Bulletin 2094-BM05-x an
2094-PRx power rail extends approximately 25.4 mm (1.0 in.) left of the IAM module and right of the last module mounted on the rail.
2094-BC07-M05-x AandC 436 mm
2094-BM05-x (17.2) in.
Table 13 - Minimum Cabinet Depth
Drive Cat. No. Cabinet Depth, min m Drive Cat. No. Cabinet Depth, min m

2094-AC05-Mxx-x, 2094-AC09-M02-x, 2094-AMP5-x,
2094-AM01-x, 2094-AM02-x

198 mm (7.81in.)

2094-AC16-M03-x, 2094-AC32-M05-x, 2094-AM03-x,
2094-AMO5-x

198 mm (7.8in.)

2094-BCOT-Mxx-x, 2094-BC02-M02-x,
2094-BMP5-x, 2094-BM01-x, 2094-BM02-x

272mm (10.7in.)

2094-BC04-M03-x, 2094-BC07-M05-x,
2094-BM03-x, 2094-BM05-x

272mm (10.71in.)

2094-BSP2

272mm (10.7 in.)

2094-SEPM-B24-S

263 mm (10.3in.)

(1) Minimum cabinet depth is based on the use of 2090-K6CK-xxxx low-profile connector kits. Other means of making feedback connections can require additional clearance.
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Electrical Noise Reduction

34

This section outlines best practices that minimize the possibility of noise-related
failures as they apply specifically to Kinetix 6000 system installations. For more
information on the concept of high-frequency (HF) bonding, the ground plane
principle, and electrical noise reduction, refer to the System Design for Control
of Electrical Noise Reference Manual, publication GMC-RMO001.

Bonding Modules

Bonding is the practice of connecting 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 power rail and the subpanel, surfaces need to be paint-free
or plated. Bonding metal surfaces creates a low-impedance return path for high-
frequency energy.

IMPORTANT  Toimprove the bond between the power rail and subpanel, construct your
subpanel out of zinc plated (paint-free) steel.

Improper bonding of metal surfaces blocks the direct return path and allows
high-frequency energy to travel elsewhere in the cabinet. Excessive high-
frequency energy can effect the operation of other microprocessor controlled
equipment.
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These illustrations show details of reccommended bonding practices for painted
panels, enclosures, and mounting brackets.

Figure 8 - Recommended Bonding Practices for Painted Panels

Stud-mounting the Subpanel
to the Enclosure Back Wall

Back Wall of
Enclosure

Stud-mounting a Ground Bus
or Chassis to the Subpanel
Subpanel

Mounting Bracket or
Ground Bus

Welded Stud

Subpanel

Star Washer Scrape Paint

Flat Washer\\
Nut g
\@%M

Star Washer

Welded Stud Flat Washer

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

If the mounting bracket is coated with
a non-conductive material (anodized
or painted), scrape the material around
Use plated panels or scrape paint on the mounting hole.

front of panel.

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

S |
ubpane Bolt

Tapped Hole

Ground Bus or
Mounting Bracket

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
a non-conductive material (anodized
or painted), scrape the material around
the mounting hole.

Star Washer
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Bonding Multiple Subpanels

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

o 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.

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

Figure 9 - Multiple Subpanels and Cabinet Recommendations

oX XO| 1OXXXX ©|
Wire Braid
25.4mm (1.0in.) by
6.35mm (0.25in.)

(abinet ground bus
bonded to the subpanel.
Wire Braid
25.4mm (1.01in.) by
Paint removed 6.35mm (0.251in.)
from cabinet.
SNebds® 0 N
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Establishing Noise Zones

Observe these guidelines when the 2094-ALxxS, 2094-BLxxS, or
2094-XL75S-Cx LIM module is used in the Bulletin 2094 system and mounted
left of the IAM module with the AC (EMC) line filter mounted above the LIM
module:

o The clean zone (C) is to the right and beneath the Bulletin 2094 system
(gray wireway).

o The dirty zone (D) is to the left and above the Bulletin 2094 system, and
above and below the LIM module (black wireway).

o The very dirty zone (VD) is from the filter output to IAM module.
Shielded cable is required on the EMC filter (load side) and the braided
shield attached to the clamp provided.

o The sercos fiber-optic cables are immune to electrical noise, but due to
their delicate nature, route them in the clean zone.

Figure 10 - Noise Zones (LIM mounted left of IAM module)

Dirty Wireway Clean Wireway

AC Line Filter
(required for CE)

VD

Motor Power Cables

%% & & &
o~ ¥ ¥ %

VAC Load Very Dirty Filter/IAM Connections o ] b
Segregated (not in wireway) H—k C

VD

Fiber-optic Cable

-
No sensitive @

equipment within

150 mm (6.01in.).

sl

é 1 ¢
Line Interface Module

Kinetix 6000 System

1/0 " and Feedback Cables

Route 24V DCI/0 Route encoder/analog/registration
shielded cable. shielded cables.

(1) If drive system 1/0 cable contains (dirty) relay wires, route cable with LIM module 1/0 cable in dirty wireway.
(2)  When space does not permit the 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-RM001.
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Observe these guidelines when the 2094-ALxxS, 2094-BLxxS, or
2094-XL75S-Cx LIM module is used in the Bulletin 2094 system and mounted
right of the IAM module with the AC (EMC) line filter mounted behind the
IAM module:

o The clean zone (C) is to the left and beneath the Bulletin 2094 system
(gray wireway).

o Thedirty zone (D) is to the right and above the Bulletin 2094 system, and
above and below the LIM module (black wireway).

o The very dirty zone (VD) is from the filter output to IAM module.
Shielded cable is required on the EMC filter (load side) and the braided
shield attached to the clamp provided.

o The sercos fiber-optic cables are immune to electrical noise, but due to
their delicate nature, route them in the clean zone.

Figure 11 - Noise Zones (LIM with EMC filter behind IAM module)

Clean Wireway Dirty Wireway

_— . Motor Power Cables
Very Dirty Filter/IAM Connections

Segregated (not in wireway)

VD VACLine Control VAC,
C AUX VAC Output,
1 and 24V DC Brake
Fiber-optic Cable l
- i
VD VAC Load —
— I
No sensitive D
equipment within AC(EMQ)
150 mm (6.01n.). < Line Filter %| ‘ ‘ |
Kinetix 6000 ¢ 1 ¢
System

Line Interface Module

C 1/0 ™V and Feedback Cables

Route encoder/analog/registration Route 24V DCI/0
shielded cables. shielded cable.

(1) If drive system 1/0 cable contains (dirty) relay wires, route cable with LIM module 1/0 cable in dirty wireway.
(2)  When space does not permit the 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-RM001.

38 Rockwell Automation Publication 2094-UM00TH-EN-P - June 2013


http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/gmc-rm001_-en-p.pdf

Planning the Kinetix 6000 Drive System Installation ~ Chapter2

Observe these guidelines when the 2094-ALxxS, 2094-BLxxS, or
2094-XL75S-Cx LIM module is used in the Bulletin 2094 system and mounted
right of the drive with the AC (EMC) line filter mounted behind the LIM

module:

o The clean zone (C) is to the left and beneath the Bulletin 2094 system
(gray wireway).

o Thedirty zone (D) is to the right and above the Bulletin 2094 system, and
above and below the LIM module (black wireway).

o The very dirty zone (VD) is from the filter output to drive. Shielded cable
is required on the EMC filter (load side) and the braided shield attached
to the clamp (when provided).

o The sercos fiber-optic cables are immune to electrical noise, but due to
their delicate nature, route them in the clean zone.

Figure 12 - Noise Zones (EMC filter behind LIM module)

Clean Wireway Dirty Wireway

Motor Power Cables D

) Control VAC,
Very Dirty Filter/IAM Connections VAL Ausxiliary VAC,
Segregated (not in wireway) $ H ine VAC Load and 24V DC Brake

B I — e ]
No sensitive @)
equipment within
150 mm (6.0in.).

AC(EMCQ)
Line Filter

Fiber-optic Cable ‘ 3 r—E
-

Kinetix 6000
System

¢

La
Line Interface Module \

(2004-ALuS shown) 2094 Mounting ¥
D Brackets x2

Route encoder/analog/registration Route 24V DCI/0
shielded cables. shielded cable.

(1) If drive system 1/0 cable contains (dirty) relay wires, route cable with LIM module 1/0 cable in dirty wireway.

(2)  When space does not permit the 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-RM001.

(3)  Only the 2094-ALxxS and 2094-XL755-Cx LIM modules are compatible with the 2094 mounting brackets. The 2094-BLxxS, 2094-
AL09, and 2094-BL02 LIM modules are not compatible.

C 1/0 M and Feedback Cables
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Keep the DC common-bus cable (very dirty) segregated from all other cables
(not in a wireway) when the 2094-ALxxS, 2094-BLxxS, or 2094-XL75S-Cx
LIM module is used in a DC common-bus configuration and the follower IAM
module is mounted below the leader IAM module.

Figure 13 - Noise Zones (DC common bus)

Dirty Wireway Clean Wireway
S 3
D g ACLineFilter & fo| VD otor Power bl
a (required for CE) N otor Power Cables
K 2
Very Dirty Filter/IAM Connections / D D D
Segregated (not in wireway) i 1 il © H} i] C
VAC Line, AUX VAC Output, 24V o |
VAC Load 8 Fiber-optic Cable
D D
VAC Line s [i
— 1 [ - H B B
e
P No sensitive @)
: = S : equipment within
m 150 mm (6.01in.).
) I I I
Kinetix 6000 System
(leader IAM)
¢ CJ ¢ I I 170" and Feedback Cables
Line Interface Module C
D D
D D D
VD K [ B[ B c
Very Dirty DC Bus Connections / | H
Segregated (not in wireway) Fiber-optic Cable
;
B B
P
No sensitive @
equipment within
150 mm (6.01n.).
Kinetix 6000 System
(follower IAM)
Tl " 1/0 W and Feedback Cables
C
Route 24V DC1/0 Route encoder/analog/registration
shielded cable. shielded cables.

(1) If drive system 1/0 cable contains (dirty) relay wires, route cable with LIM module 1/0 cable in dirty wireway.

(2)  When space does not permit the 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-RM001.
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Observe these guidelines when the 2094-AL09 or 2094-BL02 LIM module is
used in the Bulletin 2094 system and mounted left of the IAM module:

o The clean zone (C) is to the right and beneath the Bulletin 2094 system
(gray wireway).

o Thedirty zone (D) is to the left and above the Bulletin 2094 system, and
above and below the LIM module (black wireway).

o The very dirty zone (VD) is limited to where the LIM module VAC
output jumpers over to the JAM module. Shielded cable is required only if
the very dirty cables enter a wireway.

e The sercos fiber-optic cables are immune to electrical noise, but due to
their delicate nature, route them in the clean zone.

This layout is preferred due to the reduced size of the very dirty zone.

Figure 14 - Noise Zones (LIM mounted left of IAM module)

Dirty Wireway (lean Wireway
Very Dirty Filter/IAM Connections

Segregated (not in wireway)

Motor Power Cables

Fiber-optic Cable

N

e
No sensitive
equipment within
_ 150 mm (6.01in.).
D Kinetix 6000
System
C

=)

ED

®

Line Interface Module

1/0 " and Feedback Cables

« Route 24V DCI/0 Route encoder/analog/registration
shielded cable. shielded cables.

(1) If drive system 1/0 cable contains (dirty) relay wires, route cable with LIM module 1/0 cable in dirty wireway.
(2) When space does not permit the 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-RM001.
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Observe these guidelines when the 2094-AL09 or 2094-BL02 LIM module is
used in the Bulletin 2094 system and mounted above the IAM module:

o The clean zone (C) is to the right and beneath the Bulletin 2094 system
(gray wireway).

o Thedirty zone (D) is to the left and above the Bulletin 2094 system, and
above and below the LIM module (black wireway).

o The LIM VAC output is very dirty (VD). Use shielded cable with a braid
clamp attached at both ends of the cable to reduce the rating to dirty (D).

o The sercos fiber-optic cables are immune to electrical noise, but due to
their delicate nature, route them in the clean zone.

Figure 15 - Noise Zones (LIM mounted above IAM module)

Dirty Wireway (lean Wireway

Very dirty LIM/IAM ()
connections must be
shielded with braid
clamp at both ends.

Line Interface Module

®

Fiber-optic Cable

No sensitive
equipment within
150 mm (6.01in.).

1/0 @ and Feedback Cables

Route encoder/analog/registration

shielded cables.
Route 24V DCI/0
shielded cable.

(1)  For examples of shield clamp attachment, refer to the System Design for Control of Electrical Noise Reference Manual, publication
GMC-RMO0O01.

(2)  If drive system 1/0 cable contains (dirty) relay wires, route cable in dirty wireway.

(3)  When space does not permit the 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-RM001.
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Observe these guidelines when your system includes the 2094-SEPM-B24-S
IPIM module. In this example, a 2094-BL02 LIM module is used in the Bulletin
2094 system and mounted left of the IAM module:

o Establish clean (C) and dirty zones (D) similar to other Bulletin 2094
drive systems.

o The sercos fiber-optic cables are immune to electrical noise, but due to
their delicate nature, route them in the clean zone.

 IPIM digital input wires are noise sensitive and belong with the fiber-optic
cables in the clean zone.

o Ethernet cables are noise sensitive and belong in the clean zone, however,
they are connected only when programming the IPIM module.

o IDM network cables, although noise sensitive by nature, are shielded and
can be routed with the hybrid cables outside of the enclosure.

o The Bulletin 2090 hybrid cable is dirty and belongs in the dirty zone.

This layout is preferred due to the reduced size of the very dirty zone.

Figure 16 - Noise Zones (Bulletin 2094 power rail with IPIM module)

Dirty Wireway Clean Wireway
Very Dirty Filter/IAM Connections

Segregated (notin wireway) Motor and Hybrid Cables

Fiber-optic Cables and
IPIM Digital Input Wires

00 00 0o oo o oo

No sensitive @
equipment within
150 mm (6.01n.).

® 7
2094-BL02 or 2094-BLxxS | Kinetix 6000
Line Interface Module | System
C
110", Feedback, and
Network Cables
Route 24V DCI/0 Route encoder/analog/registration
shielded cable. shielded cables.

(1) If drive system 1/0 cable contains (dirty) relay wires, route cable with LIM module 1/0 cable in dirty wireway.
(2)  When space does not permit the 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-RM001.
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Observe these guidelines when individual input power components are used in
the Bulletin 2094 system and the Bulletin 2094 LIM module is not used:

e The clean zone (C) is beneath the Bulletin 2094 system and includes the
I/O wiring, feedback cable, and DC filter (gray wireway).

o Thedirty zone (D) is above the Bulletin 2094 system (black wireway) and
includes the circuit breakers, transformer, 24V DC power supply,
contactors, AC line filter, and motor power cables.

o The very dirty zone (VD) is limited to where the AC line (EMC) filter
VAC output jumpers over to the JAM module. Shielded cable is required

only if the very dirty cables enter a wireway.

o The sercos fiber-optic cables are immune to electrical noise, but due to
their delicate nature, route them in the clean zone.

Figure 17 - Noise Zones (without LIM module)

Dirty Wireway (lean Wireway
Very Dirty Filter/IAM Connections

Segregated (not in wirewa
gregated % Motor Power Cables

Fiber-optic Cable

R

~

Contactors
Circuit AC
Breaker o 24V Motor L Line Filter
Brake PS T (required
for CE)

Kinetix 6000 System

1/0 " and Feedback Cables

Route 24V DCI/0 Route encoder/analog/registration
shielded cable. shielded cables.

(1) If drive system 1/0 cable contains (dirty) relay wires, route cable in dirty wireway.

(2)  When space to the right of the IAM 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-RM001.

(3) Thisis a clean 24V DC available for any device that requires it. The 24V enters the clean wireway and exits to the right.

(4) Thisis a dirty 24V DC available for motor brakes and contactors. The 24V enters the dirty wireway and exits to the left.
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Observe these guidelines when installing your Logix5000 sercos interface
module:

o The clean zone (C) is beneath the less noisy modules (I/O, analog,
encoder, registration, an so forth (gray wireway).

o Thedirty zone (D) is above and below the power supply and noisy
modules (black wireway).

o The sercos fiber-optic cables are immune to electrical noise, but due to
their delicate nature, route them in the clean zone.

Figure 18 - Noise Zones (ControlLogix chassis)

Dirty Wireway (lean Wireway

Route dirty wireways directly above the ControlLogix controller chassis
(shielded by the chassis).

o fe—he—h =t — L —n — — —
5 ol ofs olls o olls oo _ols o

Spare Slots C

NS

Line Filter/Power Supply Dirty 1/0 Clean 1/0

Connectipns _Segregated (24V DC 1/0, ACI1/0) (Analog, Encoder
(not n wireway) Registration)

Cable Categories for Kinetix 6000 Systems

These tables indicate the zoning requirements of cables connecting to the
Kinetix 6000 drive components.

Table 14 - IAM Module (converter side)

Zone Method
Wire/Cable Connector gf:t{, Dirty Glean Efer:i:: glalmded
(TRL1and2 (PD X
DC-/DC+ (unshielded cable) X
L1, L2, L3 (shielded cable) IPD X X
L1, L2, L3 (unshielded cable) X
CONT EN- and CONT EN+ (M1 contactor) CED X
DPI DPI X X
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Table 15 - AM Module or Axis Module (inverter side)

Zone Method
Wire/Cable Connector gf:t‘; Dirty Clean ;f:;i:: gla‘:)el:eded
U, V, W (motor power) MP X X
MBRK-, MBRK-+ (motor brake) X
MBRK-, MBRK+ (motor brake) X X
1326AB motors with resolver feedback
DBRK-, DBRK+- (resistive brake) BC X
COM, PWR (24 DO), filtered (" X
COM, PWR (24V DO), unfiltered @ X
(OM, PWR (24V DC), safety enable, and 51O X
feedback signals for safe torque-off feature
Motor feedback MF X X
Auxiliary feedback AF X X
Registration and analog outputs X X
Others o X
Fiber-optic Rxand Tx No restrictions

(1) Thisis a clean 24V DC available for any device that requires it.
(2) Thisis a dirty 24V DC available for motor brakes and contactors.
Table 16 - Line Interface Module (LIM)

Zone Method
Wire/Cable Connector gfr?; Dirty Clean ;fer;i:: g:Lelleded
VACline (main input) IPL X
Aux power input APL X
VACload (shielded option) X X
VACload (unshielded option) ot X
Control power output (PL X
MBRK PWR, MBRK COM PIL/PSL X
Status 1/0 oL X
Aux power output P2L X

Table 17 - Shunt Module

Zone Method
Wire/Cable Connector gf:t{, Dirty Glean ;f:;i:: ggLelLded
(0L, DC+ (shielded option) X X
(OL, DC+ (unshielded option) . X
Thermal switch 15 X X
Fan (if present) N/A X
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Table 18 - IDM Power Interface Module (IPIM)

Zone Method
Wire/Cable
Very Dirty | Dirty Clean Ferrite Sleeve | Shielded Cable
Hybrid DC bus power, control power, X X
inter-module communication, and safe torque-off m
Enable input X X
Fiber-optic No restrictions
Ethernet network X X
IDM network X X
(1) There is no option for making your own hybrid power or IDM network cables.
Table 19 - Resistive Brake Module (RBM)
Zone Method
Wire/Cable Connections
Very Dirty | Dirty Clean Ferrite Sleeve | Shielded Cable
Resistive brake module coil power TB3-6 and TB3-7 X
- TB1-1...TB1-5
Resistive brake module /0 and TB3-8 X
Resistive brake module drive and motor power TB1and TB2 X X
230V power TB4 X

Noise Reduction Guidelines for Drive Accessories

Refer to this section when mountingan AC (EMC) line filter or external shunt
module for guidelines designed to reduce system failures caused by excessive
electrical noise.

AC Line Filters

Observe these guidelines when mounting your AC (EMC) line filter (refer to the
figure on page 44 for an example):

o Mount the AC line filter on the same panel as the Kinetix 6000 drive and
as close to the power rail as possible.

e Good HF bonding to the panel is critical. For painted panels, refer to the

examples on page 35.

o Segregate input and output wiring as far as possible.

IMPORTANT  CEtest certification applies only to AC line filter and single power rail. Sharing a
line filter with multiple power rails can perform satisfactorily, but the user
takes legal responsibility.
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External Shunt Modules

Observe these guidelines when mounting your external shunt module outside the

enclosure:

o Mount circuit components and wiring in the very dirty zone or in an
external shielded enclosure. Run shunt power and fan wiring inside metal
conduit to minimize the effects of EMI and RFI.

o Mount resistors (other than metal-clad) in a shielded and ventilated
enclosure outside the cabinet.

o Keep unshielded wiring as short as possible. Keep shunt wiring as flat to
the cabinet as possible.

e Route thermal switch and fan wires separate from shunt power.

Figure 19 - External Shunt Module Outside the Enclosure

150 mm (6.0in.)
clearance (min) on all four
sides of the shunt module.

Shunt thermal Switch and Fan Wires (when present) —

Customer-supplied
Metal Enclosure

oA

| —— Metal Conduit
(where required
by local code)

Dirty Wireway

(not in wireway)

Shunt Power Wiring Methods:

Twisted pair in conduit (1st choice).

Shielded twisted pair (2nd choice).

Twisted pair, two twists per foot (min) (3rd choice).

Very Dirty Connections Segregated |

Motor Power Cables

D

©

Line Interface Module

Route 24V DC1/0 Enclosure
shielded cable. \

Route encoder/analog/registration
shielded cables.

A Shunt Module

B
No sensitive
equipment within
150 mm (6.0in.).

Kinetix 6000

1/0 and Feedback Cables

(lean Wireway
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When mounting your shunt module inside the enclosure, follow these additional
guidelines:

o Mount metal-clad modules anywhere in the dirty zone, but as close to the
Bulletin 2094 drive system as possible.

o Route shunt power wires with motor power cables.

o Keep unshielded wiring as short as possible. Keep shunt wiring as flat to
the cabinet as possible.

o Separate shunt power cables from other sensitive, low voltage signal cables.

Figure 20 - External Shunt Module Inside the Enclosure

Dirty Wireway \
Enclosure

Shunt thermal Switch and Fan Wires (when present) ——

—% | Twisted pair in conduit (1st choice).
Very Dirty Connections Segregated / ’ Shielded twisted pair (2nd choice).
(not in wireway)

Clean Wireway

150 mm (6.0in.) [esceeo
clearance (min) on all four
sides of the shunt module.

VD ‘ Shunt Power Wiring Methods:

Motor Power Cables | D Twisted pair, two twists per foot (min) (3rd choice).

. 2094-BSP2
Shunt Module

No sensitive
~¢—— equipmentwithin ————»
150 mm (6.0in.).

®

Kinetix 6000
System

Line Interface Module

Route 24V DC1/0

« shielded cable.

1/0 and Feedback Cables

Route encoder/analog/registration
shielded cables.
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Resistive Brake Modules

Observe these guidelines when mounting your RBM module:

o Mount circuit components and wiring in the dirty zone or in an external
shielded enclosure. If mounting the RBM module in a separate ventilated
shielded enclosure, run wiring inside metal conduit to minimize the effects

of EMI and RFI.

o Keep unshielded wiring as short as possible. Keep wiring as flat to the
cabinet as possible.

o Route RBM module power and I/O cables separate from other sensitive
low voltage signal cables.

Figure 21 - Noise Zones (RBM mounted above AM module)

Dirty Wireway Clean Wireway

RBM1/0

Very Dirty LIM/IAM Connections
Segregated (not in wireway)

LIM VAC Input Power Motor Power Cables

Fiber-optic Cable

No sensitive
equipment within
150 mm (6.01n.).
I Kinetix 6000
o > =I5l System
Line Interface Module C

IAM/AM Feedback and
(clean) I/0

LIM and IAM/AM (dirty) I/0

Motor Brake and Thermal Switch

The thermal switch and brake are mounted inside the motor, but how you
connect to the axis module depends on the motor series.

Refer to Wire the Motor/Resistive Brake (BC) Connector on page 111 for
wiring guidelines. Refer to Axis Module/Rotary Motor Wiring Examples
beginning on page 196 for the interconnect diagram of your drive/motor
combination.
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Chapter 3

Before You Begin

Mounting the Kinetix 6000 Drive System

This chapter provides the system installation procedures for mounting your
Kinetix 6000 drive components on the Bulletin 2094 power rail.

Topic Page
Before You Begin 51
Determine Mounting Order 52
Mount Modules on the Power Rail 54

This procedure assumes you have prepared your panel, mounted your Bulletin
2094 power rail, and understand how to bond your system. For installation
instructions regarding equipment and accessories not included here, refer to the
instructions that came with those products.

wiring of the Bulletin 2094 power rail and drive modules prior to applying
power. Once power is applied, connector terminals can have voltage present
even when not in use.

c SHOCK HAZARD: To avoid hazard of electrical shock, perform all mounting and

cutting, drilling, tapping, and welding 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 perform all

Before you begin, consider your Bulletin 2094 power rail installation and using
2094 mounting brackets.

Using the 2094 Mounting Brackets

You can use Bulletin 2094 mounting brackets to mount the power rail or LIM
module over the AC line filter. Refer to the 2094 Mounting Brackets Installation
Instructions, publication 2094-IN008, when using mounting brackets with your
Kinetix 6000 drive system.
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Determine Mounting Order

52

Installing the 2094 Power Rail

The Bulletin 2094 power rail comes in lengths to support one IAM module and
up to seven additional AM/IPIM modules, or up to six additional AM/IPIM
modules and one shunt module. The connector pins for each slot are covered by a
protective cover. The cover is designed to protect the pins from damage and make
sure that no foreign objects lodge between the pins during installation. Refer to
the Kinetix 6000 Power Rail Installation Instructions, publication 2094-IN003,
when installing your power rail.

remove the protective covers until the module for each slot is ready for

2 ATTENTION: To avoid damage to the power rail during installation, do not
mounting.

The Kinetix 6000M integrated drive-motor (IDM) system is supported by
Bulletin 2094 (400V-class) power rail configurations. You can mount up to four
IDM power interface (IPIM) modules on the Bulletin 2094 power rail. Refer to
the Kinetix 6000M Integrated Drive-Motor System User Manual, publication
2094-UMO003, for more information.

Mount IAM, AM/IPIM, shunt, and slot-filler modules in the order (left to right)
as shown in Figure 22. Mount axis modules and the IPIM module according to
power utilization (highest to lowest) from left to right starting with the highest
power utilization.

Power utilization is the average power (kW) consumed by a servo axis. If Motion
Analyzer software was used to size the axis, the calculated axis power required can
be used for the power utilization value. If Motion Analyzer software was not
used, you can use the continuous power value (kW) for each module to
determine mounting order.

Table 20 - Kinetix 6000 (200V-class) Axis Modules

Attribute 2094-AMP5-S | 2094-AMO01-S | 2094-AM02-S | 2094-AM03-S | 2094-AMO05-S
Continuous Power
Output, nom 1.2kW 1.9kW 3.4kW 55kw 11.0kW

Table 21 - Kinetix 6000 (400V-class) Axis Modules

Attribute 2094-BMP5-S | 2094-BM01-S | 2094-BM02-S | 2094-BM03-S | 2094-BM05-S
Continuous Power
Output, nom 1.8 kW 3.9kwW 6.6 kW 13.5kW 22.0kw

Table 22 - Kinetix 6000M (400V-class) IPIM Module

Attribute 2094-SEPM-B24-S

Continuous Power Output, nom 15.0kw
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Figure 22 - Module Mounting Order Example

Highest Power Utilization Lowest Power Utilization

< >
- >|

Integrated Axis Module [PIM Module Axis Module Axis Module Axis Module AxisModule  Shunt Module  Slot-filler Module
2094-BC02-M02-x 2094-SEPM-B24-S  2094-BM02-x ~ 2094-BM02-x ~ 2094-BM01-x 2094-BM01-x 2094-BSP2 2094-PRF
S ———— N N
(O o (|
© L

The IAM module must be positioned in the leftmost slot of the power rail.
Position your AM/IPIM modules, shunt module, and slot-filler modules to the
right of the IAM module.

The shunt module must be installed to the right of the last AM/IPIM module.
Only slot-filler modules can be installed to the right of the shunt module.

Do not mount the shunt module on power rails with a follower IAM module.
Common-bus follower IAM modules disable the internal, rail mounted, and
external shunt modules.

IMPORTANT

SHOCK HAZARD: To avoid personal injury due to electrical shock, place a
2094-PRF slot-filler module in all empty slots on the power rail. Any power rail
connector without a module installed disables the Bulletin 2094 system;
however, control power is still present.
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Mount Modules on the Power Follow these steps to mount the IAM, AM, IPIM, shunt, and slot-filler modules.

Rail

54

TIP Al modules mount to the power rail by using the same technique; however,
only the IAM module is used in the examples.

1. Remove the protective covers from the power rail connectors.

IMPORTANT  The IAM module must be positioned in the leftmost slot of the power
rail. Position your axis modules, shunt module, and slot-filler modules
to the right of the IAM module.

2. Determine the next available slot and module for mounting.

IPIM, shunt, and slot-filler module and to make sure that module pins
mate properly with the power rail, hang modules as shown in step 3
through step 6.

2 ATTENTION: To avoid damage to the pins on the back of each IAM, AM,

The power rail must be mounted vertically on the panel before hanging
modules on the power rail. Do not mount modules if the power rail is
horizontal.

3. Hang the mounting bracket from the slot on the power rail.

Mounting Bracket

Kinetix 6000 IAM, AM, IPIM,
Shunt, or Slot-filler Module
(IAM module is shown)

Slots for additional axis modules,
shunt module, or slot-filler modules.

Power Rail N —y — — —v —y

2 N~~~ =
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4. Pivot module downward and align the guide pins on the power rail with

the guide pin holes in the back of the module.

Pivot module downward
and align with guide pins.

Guide Pin
Holes

Power rail (side view)
in upright vertical position.

Kinetix 6000 IAM, AM, IPIM, Shunt,
or Slot-filler Module, Side View
(IAM module is shown)

Kinetix 6000 IAM, AM, IPIM, Shunt,
or Slot-filler Module, Rear View
(IAM module is shown)

TIP The IAM module can have two or three power rail connectors and guide pins,
the AM module can have one or two, all other modules have one.

5. Gently push the module against the power rail connectors and into the
final mounting position.

Kinetix 6000 IAM, AM, IPIM,
Shunt, or Slot-filler Module
(IAM module is shown)

Power Rail
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6. Use 2.26 Nem (20 Ibein) torque to tighten the mounting screws.

Bottom front view of
Bottom front view of single-wide AM, IPIM, shunt,
double-wide IAM or AM module or slot-filler module
(AM module is shown). O (AM module is shown).

1

Mounting Screws

IMPORTANT  There are two mounting screws when mounting 2094-AC32-M05-x, 2094-
BC04-M03-x, and 2094-BC07-M05-x (double-wide) IAM modules, and 2094-
BMO03-x and 2094-BM05-x (double-wide) AM modules.

Repeat step 1 through step 6 for each AM, IPIM, shunt, or slot-filler module in
your Bulletin 2094 drive system
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This chapter illustrates drive connectors and indicators, including connector
pinouts, and provides descriptions for Kinetix 6000 drive features.

Topic Page
2094 1AM/AM Module Connector Data 58
Control Signal Specifications 67
Power and Relay Specifications 7
Feedback Specifications 77

For the Kinetix 6000M integrated drive-motor (IDM) unit and IDM power
interface module (IPIM) connector locations and signal descriptions, refer to the
Kinetix 6000M Integrated Drive-Motor System User Manual, publication
2094-UMO003.
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2094 IAM/AM Module
Connector Data

Kinetix 6000 IAM Module, Top View
(2094-AC05-M01-S module is shown)
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Item | Description

1 Safe torque-off (STO) connector

2 Contactor enable (CED) connector

3 DCbus/ACinput power (IPD) connector

4 Control power (CPD) connector

5 Motor cable shield clamp

6 Motor power (MP) connector

7 Motor/resistive brake (BC) connector

8 Sergos (ommunigation rate and
optical power switches

9 Sercos transmit (Tx) connector

10 DPI connector

Figure 23 - Integrated Axis Module Features and Indicators

Kinetix 6000 IAM Module, Front View
(2094-AC05-M01-S module is shown)

Use these illustrations to identify the connectors and indicators for the IAM/AM
modules. Sercos interface and Ethernet network connectors for the
Kinetix 6000M IPIM module are also shown. For the remainder of the IPIM
module features and indicators, refer to the Kinetix 6000M Integrated Drive-
Motor System User Manual, publication 2094-UMO003.

Although the physical size of the 400V-class module is larger than the 200V-lass
module, the location of the features and indicators is identical.

4—14

[i=] S —T

13

22— —»0

Item

Description

n

Sercos receive (Rx) connector

12

Mounting screw

1/0 (10D) connector

14

Sercos node address switch

15

Seven-segment fault status indicator

Drive status indicator

17

COMM status indicator

18

Bus status indicator

19

Motor feedback (MF) connector

20

Auxiliary feedback (AF) connector
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Figure 24 - Axis Module Features and Indicators

Kinetix 6000 AM Module, Top View

(2094-AM071-S module is shown) I
Kinetix 6000 AM Module, Front View
(2094-AM01-S module is shown)
-
R -3 E 11
v |
@ 12
5= 13
oerk+ || [ — [
14

2094-SEPM-B24-S
IPIM Module, Top View

] | 2004-SEPM-B24-S
‘ [[@ —T| IPIMModule, Bottom View

—

Item | Description Item | Description
1 Safe torque-off (STO) connector 9 Mounting screw

Motor cable shield clamp 10 1/0 (10D) connector
3 Motor power (MP) connector 1 Seven-segment fault status indicator
4 Motor/resistive brake (BC) connector 12 Drive status indicator
5 Sercos communication rate and optical power switches 13 (OMM status indicator
6 Sercos transmit (Tx) connector m 14 Bus status indicator
7 Sercos receive (Rx) connector () 15 Motor feedback (MF) connector
8 Ethernet (PORT1 and PORT 2) connectors %) 16 Augxiliary feedback (AF) connector

(1) The Rx and Tx sercos connectors on the Kinetix 6000M IPIM module are in the same position as on the Kinetix 6000 AM modules. For the remainder of the IPIM module
features and indicators, refer to the Kinetix 6000M Integrated Drive-Motor System User Manual, publication 2094-UM003.
(2)  The Kinetix 6000M IPIM module has two Ethernet ports. These ports are used only for connecting to the EtherNet/IP network for Logix5000 programming.

Table 23 - Kinetix 6000 IAM/AM Module Connectors

Designator Description Connector Module
10D User 1/0 (drive) 26-pin high-density D-shell (female) IAM/AM
MF Motor feedback 15-pin high-density D-shell (female) IAM/AM
AF Augiliary feedback 15-pin high-density D-shell (male) IAM/AM
(PD Control input power (drive) 2-position plug/header IAM
IPD VACinput power (drive) and DC bus 6-position plug/header IAM
CED Contactor enable 2-position plug/header IAM
MpP Motor power 4-position plug/header IAM/AM
BC Motor/Resistive brake 6-position plug/header IAM/AM
ST0 Safe torque-off 9-position plug/header IAM/AM
Txand Rx Sercos transmit and receive Sercos fiber-optic (2) IAM/AM
DPI DPI DPI IAM
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Safe Torque-off Connector Pinout

Each 2094-xCxx-Mxx-S IAM module and 2094-xMxx-S AM module ships with
the (9-pin) wiring-plug header and motion-allowed jumper installed in the safe

torque-off (STO) connector. With the motion-allowed jumper installed, the safe
torque-off feature is not used.

Figure 25 - Mot

Kinetix 6000 IAM/AM Module
(AM module is shown)

Safe Torque-off
(STO) Connector

ion-allowed Jumper

Motion-allowed Jumper

Wiring Plug Header

Headers in this table extend the safe torque-off (STO) connector signals for use
in wiring single and multiple safe torque-off drive configurations, or to defeat
(not use) the safe torque-off feature.

Table 24 - IAM/AM Safe Torque-off 9-pin (STO) Connector

Safe Torque-off (STO)

Applies to These STO Connector Headers

Description

Signal

Connector Pin
1 One side of the normally-closed monitoring contact of relay 2 FDBK2+
2 Other side of the normally-closed monitoring contact of relay 2 FDBK2-
3 . L/‘Sgl?ggglr?shead” used in single-drive One side of the normally-closed monitoring contact of relay 1 FDBK1+
4 « First-drive wiring header Other side of the normally-closed monitoring contact of relay 1 FDBK1-
(catalog number 2090-XNSM-W) -
5 used in multiple-drive applications Safety enable 2 input SAFETY ENABLE2+
6 Return for safety enable power (both inputs) SAFETY ENABLE-
7 Safety enable 1input SAFETY ENABLE1+
8 « Wiring plug header Power for continuous enable of the safety function, 500 mA max 24V+
9 + Motion-allowed jumper Power return used for continuous enable of safety function 24V_COM
IMPORTANT  Pins STO-8 and STO-9 (24V-+) are used by only the motion-allowed jumper.
When wiring to the wiring-plug header, the 24V supply must come from an
external source.
Refer to the Kinetix Safe Torque-off Feature Safety Reference Manual,
publication GMC-RMO002, for more information on wiring safe torque-off
headers.
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1/0 Connector Pinout

Table 25 - IAM/AM 1/0 26-pin (10D) Connector

10D Pin Description Signal 10D Pin Description Signal

1 Hardware enable 24V DC power supply +24V_PWR 14 High speed registration 1 input REG1

2 Hardware enable input ENABLE 15 Common for registration REG_COM

3 Common +24V_COM 16 24V registration power REG_24V

4 Home switch 24V DC power supply +24V_PWR 17 High speed registration 2 input REG2

5 Home switch input HOME 18 Common for registration REG_COM

6 Common +24V_(OM 19 Reserved -

7 Positive overtravel 24V DC power supply +24V_PWR 20 Reserved -

8 Positive overtravel limit switch input 0T+ 21 Reserved -

9 Common +24V_(OM 22 Reserved -

10 Negative overtravel 24V DC power supply +24V_PWR 23 Analog output 0 DACO

n Negative overtravel limit switch input 0T- 24 Analog output common DAC_COM

12 Common +24V_COM 25 Analog output 1 DACT

13 24V registration power REG_24V 26 Analog output common DAC_COM
IMPORTANT  Signals +24V_PWR and +24V_COM are a 24V DC source you can use only for

the inputs listed above.

Figure 26 - Pin Orientation for 26-pin I/0 (10D) Connector

26-pin IAM/AM
1/0 Connector

— Pin9

— Pin1
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Motor Feedback Connector Pinout

Table 26 - Stegmann Hiperface (SRS/SRM)

MF Pin Description Signal MF Pin Description Signal
1 Sine differential input+ SIN+ 9 Reserved -
2 Sine differential input- SIN- 10 Hiperface data channel DATA-
3 Cosine differential input+ 0S+ n Motor thermal switch (normally closed) M TS+
4 Cosine differential input- (0s- 12 Reserved -
5 Hiperface data channel DATA+ 13 Reserved -
6 Common ECOM 14 Encoder power (+5V) EPWR_5v @
7 Encoder power (+9V) EPWR_ov @ 15 Reserved -
8 Reserved -
(1) Not applicable unless motor has integrated thermal protection.
Common (TS-) signal for thermal switch is tied to MF-6 (ECOM) in Bulletin 2090 cables.
(2)  Encoder power supply uses either 5V or 9V DC based on encoder/motor used.
Table 27 - TTL or Sine/Cosine with Index Pulse and Hall Commutation
MF Pin Description Signal MF Pin Description Signal
1 AM+/ Sine differential input+ AM+ / SIN+ 9 Reserved -
2 AM-/ Sine differential input- AM-/SIN- 10 Index pulse- IM-
3 BM+/ Cosine differential input+ BM+/ C0S+ n Motor thermal switch (normally closed) M TS+
4 BM- / Cosine differential input- BM-/C0S- 12 Single-ended 5V hall effect commutation S1
5 Index pulse+ IM+ 13 Single-ended 5V hall effect commutation S2
6 Common ECOM 14 Encoder power (+5V) EPWR_5V @
7 Encoder power (+9V) EPWR_9v @ 15 Reserved -
8 Single-ended 5V hall effect commutation S3
(1) Not applicable unless motor has integrated thermal protection.
Common (TS-) signal for thermal switch is tied to MF-6 (ECOM) in Bulletin 2090 cables.
(2)  Encoder power supply uses either 5V or 9V DC based on encoder/motor used.
Table 28 - Resolver Transmitter (transformation ratio = 0.25)
MF Pin Description Signal MF Pin Description Signal
1 Sine differential input+ S2 9 Reserved -
2 Sine differential input- S4 10 Resolver excitation R2
3 Cosine differential input+ S1 n Motor thermal switch (normally closed) M@ TS+
4 Cosine differential input- S3 12 Reserved -
5 Resolver excitation R1 13 Reserved -
6 Common ECOM 14 Reserved -
7 Reserved - 15 Reserved -
8 Reserved -

)

=

)
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Not applicable unless motor has integrated thermal protection.
Common (TS-) signal for thermal switch is tied to MF-6 (ECOM) in Bulletin 2090 cables.
If using 1326AB (resolver-based) motors, use 2090-K6CK-D15MF Low-profile Connector Kits that connect the filtered thermal switch (pins 16 and 17) to MF-11 and MF-6.
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Kinetix 6000 drives do not support Heidenhain EnDat high-resolution
feedback; however, you can use the 2090-K6CK-KENDAT feedback module to
convert Heidenhain EnDat high-resolution feedback to Stegmann Hiperface.
Pin numbers in the table below refer to pins in the feedback module.

IMPORTANT  Only 2094-xCxx-Mxx-S and 2094-xMxx-S drives with firmware revision 1.116 or
later support the use of 2090-K6CK-KENDAT feedback modules for Heidenhain
EnDat feedback.

Table 29 - Heidenhain EnDat

Pin Description Signal Pin Description Signal
1 Sine differential input+ SIN+ 8 Serial data clock signal - CLK-

2 Sine differential input- SIN- 9 Serial data differential signal+ DATA+
3 Cosine differential input+ 0s+ 10 Serial data differential signal - DATA-
4 Cosine differential input- (0s- n Motor thermal switch+ " TS+

5 Encoder power (+5V) EPWR_5V 12 Motor thermal switch- Ts-

6 Common ECOM 13 Reserved -

7 Serial data clock signal + CLK+

(1) Not applicable unless motor has integrated thermal protection.
(2) When used with Allen-Bradley motors and Bulletin 2090 cables, pin 12 is reserved.

IMPORTANT  Combined motor-power cable length for all axes on the same DC bus must not
exceed 240 m (787 ft) with 460V systems or 160 m (525 ft) with 230V systems.
Drive-to-motor power cables must not exceed 90 m (295.5 ft).
System performance was tested at these cable length specifications. These
limitations also apply when meeting CE requirements.

Figure 27 - Pin Orientation for 15-pin Motor Feedback (MF) Connector

15-pin IAM/AM
Motor Feedback Connector
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Auxiliary Feedback Connector Pinout

For TTL devices, the position count increases when A leads B. For sinusoidal
devices, the position count increases when cosine leads sine.

Table 30 - Stegmann Hiperface (SRS and SRM only)

AF Pin Description Signal AF Pin Description Signal

1 Sine differential input+ SIN+ 9 Reserved -

2 Sine differential input- SIN- 10 Hiperface data channel DATA-

3 Cosine differential input+ 0S+ 1 Reserved -

4 Cosine differential input- (0s- 12 Reserved -

5 Hiperface data channel DATA+ 13 Reserved -

6 Common ECOM 14 Encoder power (+5V) EPWR_5V M
7 Encoder power (+9V) EPWR_9V m 15 Reserved -

8 Reserved -

(1) Encoder power supply uses either 5V or 9V DC based on encoder/motor used.

Table 31 - TTL or Sine/Cosine with Index Pulse

AF Pin Description Signal AF Pin Description Signal

1 A+ / Sine differential input+ A+ /SIN+ 9 Reserved -

2 A-/ Sine differential input- A-/SIN- 10 Index pulse- -

3 B+ / Cosine differential input+ B+/C0S+ N Reserved -

4 B- / Cosine differential input- B- / C0S- 12 Reserved -

5 Index pulse+ I+ 13 Reserved -

6 Common ECOM 14 Encoder power (+5V) EPWR_5V M
7 Encoder power (+9V) EPWR_9V m 15 Reserved -

8 Reserved -

(1) Encoder power supply uses either 5V or 9V DC based on encoder/motor used.

Figure 28 - Pin Orientation for 15-pin Auxiliary Feedback (AF) Connector

15-pin IAM/AM
Augxiliary Feedback Connector

Pin6 —|
Pin11 Pin1
Pin 15 &L Pin5

o | " Pin10
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IAM Input Connector Pinout
Table 32 - Control Power Connector

CPD Pin Description Signal

1 (TRL2

Control power VACinput

2 (TRL1
Table 33 - DC Bus and Input Power Connector

IPD Pin Description Signal

1 An integral, unregulated power supply, consisting | DC-

of ACline input, three-phase bridge rectifier, and

2 filter capacitors. DC+

3 Chassis ground. L

4 13

5 Three-phase input power. L2

6 L1
Table 34 - Contactor Enable Connector

CED Pin Description Signal

1 Relay-driven dry contact used in the safety string CONTEN-

h for a three-phase power contactor. CONT EN+-
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IAM and AM Motor Power and Brake Connector Pinout

Table 35 - Motor Power Connector

MP Pin Description Signal
4 Chassis ground L

3 w

2 Three-phase motor power )

1 U

IMPORTANT  Combined motor-power cable length for all axes on the same DC bus must not
exceed 240 m (787 ft) with 460V systems or 160 m (525 ft) with 230V systems.
Drive-to-motor power cables must not exceed 90 m (295.5 ft).
System performance was tested at these cable length specifications. These
limitations also apply when meeting CE requirements.

Table 36 - Motor Brake/Resistive Brake Connector

BCPin Description Signal
6 MBRK-
————1 Motor brake connections —

5 MBRK+

4 Motor brake common oM

3 +24V brake input power PWR

(from LIM module or customer supplied)
2 RBM module connections DBRK-
1 (from RBM module and safety string) DBRK+
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Control S|gna| Spe(ifications This section provides a description of the Kinetix 6000 drive

I/0 (IOD), communication, contactor enable (CED), brake (BC), and control
power (CPD) connectors.

Digital Inputs

Two fast registration inputs and four other inputs are available for the machine
interface on the IAM module and AM module. Each IAM and AM module
supplies 24V DC @ 250 mA for the purpose of registration, home, enable, over-
travel positive, and over-travel negative inputs. These are sinking inputs that
require a sourcing device. A 24V DC power and common connection is provided
for each input.

IMPORTANT  Toimprove registration input EMC performance, refer to the System Design for
Control of Electrical Noise Reference Manual, publication GMC-RM001.

IMPORTANT  Over-travel limit input devices must be normally closed.

Table 37 - Understanding Digital Inputs

. . - . Edge/Level
10D Pin Signal Description Capture Time Sensitive
. Optically isolated, single-ended active high signal. Current loading is nominally 10 mA. A
10D-2 ENABLE 24V DCinput is applied to this terminal to enable each axis. 20ms Level
. Optically isolated, single-ended active high signal. Current loading is nominally 10 mA.
10D-5 HOME Home switch (normally open contact) inputs for each axis require 24V DC (nominal). 20ms Level
Fast registration inputs are required to inform the motor interface to capture the
10D-14 REG positional information with less than 3 s uncertainty. Optically isolated, single-ended 5001 Edge
10D-17 REG2 active high signal. Current loading is nominally 10 mA. A 24V DCinput is applied to this 9
terminal to enable each axis.
10D-8 T+ Overtravel detection is available as an optically isolated, single-ended active high signal.
10D-11 of Current loading is nominally 10 mA per input. The pos/neg limit switch (normally closed | 30 ms Level
- contact) inputs for each axis require 24V DC (nominal).
Table 38 - Digital Input Specifications
Parameter Description Min Max
On-state voltage Voltage applied to the input, with respect to ENABLE, HOME, and OT-+/0T- 108V 264V
|0COM, to guarantee an on-state. REG and REG2 21.6V 26.4V
On-state current Current flow to guarantee an on-state. 3.0mA 10.0 mA
Off-state voltage Voltage applied to the input, with respect to I0COM, to guarantee an off-state. -1.0v 3.0v
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Figure 29 - Enable, Home, and Overtravel Digital Input Circuits

— o

T 24V DC

1
yosuppLy ™| 10D-1,-4,-7,-10

INPUT(2)| I0D-2,-5,-8,-11

I
| -~ VcC
T Ul
| | ke T
i i ~ >> CTRL_INPUT
| | = 0.1pf 5110 # [;
10_ c0M| 10D-3,-6,-9,-12 | 1kQ
| | Kinetix 6000
Customer-supplied Input Device | i IAM/AM Module
(1) 24V DCsource (range) = 21.6V - 26.4V (supplied by drive, not to exceed 250 mA total).
(2) Maximum currentinput =10 mA.
Figure 30 - Registration Digital Input Circuits
L 0D-13,-16 ! +24V DC
o /0 SUPPLY | |
| | vcC
INpuT | 10D-14,-17 | .
7l
| TS O
| | —=o0001pf T MO v Do > REG_INPUT
10_COM ! I0D-15,-18 ! HCPL-0631
Customer-supplied Registration ! ! Kinetix 6000
InputDewce | | IAM/AM Module

Sercos Communication Specifications

The Rx and Tx sercos connectors are provided on the Kinetix 6000 IAM and
AM module for communication with the Logix5000 controller.

Attribute Value

Data rates 4 and 8 Mbps, selectable via DIP switch M

Light intensity Low power or high power, selectable via DIP switch
Cyclic update period 500 ps, min

Node addresses 01...9@

(1) The Kinetix 6000M IDM system supports only 8 Mbps and is hardwired for this setting.

(2) Node address assignments begin with the IAM module. Node addresses for additional axes on the same power rail are assigned by
incrementing from left to right (starting with the IAM module address).
Each IDM unit has it's own node address switches and can be set to any valid address. However, node addresses for the IAM and AM
modules on the power rail and for DM units must be unique.
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Analog Outputs

The IAM and AM modules include two analog outputs (IOD-23 and IOD-25)
that you can configure through software to represent drive variables.

Figure 31 - Analog Output Circuit

Kinetix 6000 IAM/AM | Oscilloscope

DAC

Module |

ey
——== |
T |

< !
|

o (H2

IMPORTANT  Output values can vary during powerup until the specified power supply

voltage is reached.

Table 39 - Analog Output Specifications

Parameter Description Min Max
Resolution ll\:uzn(ltboeﬂr1 eor]: m}teerso ftEft]st) .the output signal is divided into, which | +11 bifs
Output current | Current capability of the output. 0 +2mA
2094-xCox-Mxx and
0 | 2094-xMxx drives 0 +3V
tput si
ral;g: sigha Range of the output voltage. 2094-xCax-Mer-S
and 2094-xMxx-S 0 +10V
drives
Offset error Deviation when the output is expected to be at OV. - TmV
Bandwidth Frequency response of the analog output DC 7.2k Hz (3 db)

Table 40 - Linear Scaling Specifications

. Speed Value Torque

Drive Cat. No. rpm VDC %
10,000 5.0 1000

2094-xCxx-Mxx

or 2094-xMxx 0 25 0
-10,000 0 -1000
10,000 10.0 1000

2094-x0x-Mxx-S

or 2094-xMx-S 0 >0 0
-10,000 0 -1000

For configuration/set up of the analog outputs, refer to Configure Drive

Parameters and System Variables beginning on page 160.
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Contactor Enable Relay

Contactor enable is a relay-driven contact used in the protective control string to
protect the drive electronics during certain fault conditions. It is capable of
handling 120V AC or 24V DC at 1 A or less. Contactor enable is a function of
the converter and is not available in the axis modules. An active state indicates the
drive is operational and does not have a fault.

injury or damage to the drive, wire the contactor enable relay into your safety

2 ATTENTION: Wiring the contactor enable relay is required. To avoid personal
control string so that:

« three-phase power is removed from the drive in the event of shutdown fault
conditions.

« drive operation is prevented when the power rail is not fully populated.
« control power is applied to the drive prior to three-phase power.
Refer to IAM Module (without LIM module) on page 190 for a wiring example.

IMPORTANT  All power rail slots must have a module installed or the contactor enable relay
does not close.

Figure 32 - Contactor Enable Relay Circuit

y—]._D CONTEN+
Normally
Open !
Relay ]
CONTEN-

Kinetix 6000 |

IAM Module !

Table 41 - Contactor Enable Relay Output Specifications

Attribute Value Min Max

On-state .

current Current flow when the relay is closed - 1A

On_—state Contact resistance when the relay is closed - 1Q

resistance

Off-state Vol h hen the relay i 120V ACor 24V DC
voltage oltage across the contacts when the relay is open - or
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Power and Relay
Specifications

Control
Board

This section provides a description of the Kinetix 6000 brake relay (BC), input
power (IPD), motor power (MP), and control power (CPD) connectors.

Motor/Resistive Brake Relay

Series C brake circuits use solid-state relays. Series A and B drive modules used
mechanical relays. The solid-state brake driver circuit provides the following:

o Brake thermal overload protection
e Brake current overload protection

o Brake short circuit protection

Two connections are required for the (customer-supplied) motor/resistive brake
input power (BC-3 and BC-4) and two connections each for the motor and
resistive brake output, as shown in Figure 33. Wiring is consistent with all series
releases. Connections are rated for +24V and current as shown in Table 42.

An active signal releases the motor brake (BC-5 and BC-6). The brake signal
turn-on and turn-off delays are specified by the brake active delay and brake
inactive delay (configurable in the Logix Designer application). Refer to the Axis
Module/Rotary Motor Wiring Examples beginning on page 196 and the
Controlling a Brake Example on page 211 for wiring examples.

The resistive brake relay (BC-1 and BC-2) controls the resistive brake module
(RBM) contactor. The RBM module is wired between the drive and motor by
using an internal contactor to switch the motor between the drive and a resistive
load. The RBM module contact delay is the time it takes to fully close the
contactor across the motor power input lines, and must be configured in the
software. Refer to RBM Module Interconnect Diagrams beginning on page 265
for wiring examples.

Figure 33 - Brake Relay Circuit (series C)

Motor Brake Circuitry
Kinetix 6000
IAM/AM Module

24V PWR (BC3) 24VPWR (BC3)
I IR )

i MBRK-+ (BC-5) —— i DBRK+ (BC-1)
| Control |
| Board N |
L MBRK- (BC-6) L "] DBRK- (BC-2)
| — |
I
| Resistive Brake Module Circuitry i
! Kinetix 6000 .
| IAM/AM Module |

24V COM (BC-4) 24V COM (BC-4)

(1) Noise suppression device.

IMPORTANT Motor parking-brake switching frequency must not exceed 10 cycles/min.
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Table 42 - Brake Relay Output Specifications
Brake Current Value, max
Attribute Description IAM/AM Module
Series A Series B Series C
2094-AC05-Mxx,-x 2094-AC09-M02-x, N/A
2094-AMP5-x, 2094-AMO1-x, 2094-AM02-x A
1.0
2094-BC01-Mxx-x, 2094-BC02-M02-x, 30A
onstate current 0 (urre[\t flow when the 2094-BMP5-x, 2094-BM01-x, 2094-BM02-x 30
relay is closed 2094-AC16-M03-+, 2094-AC32-MO05-x, 130 WA
2094-AM03-x, 2094-AMO5-x ’
2094-BC04-M03-x, 2094-BC07-M05-x,
2094-BM03-x, 2094-BMO5-x 304 304
On-state resistance Contact resistance when the relay is closed 1Q
Off-state voltage Voltage across the contacts when the relay is open 30V

(1) For motors requiring more than the maximum current specified, a relay must be added.

72

Input Power Cycle Capability

The power cycle capability is inversely proportional to the system capacitance
(including DC bus follower), but cannot exceed 2 contactor cycles per minute
with up to 4 axes or 1 contactor cycle per minute with 5...8 axes.

The cycle capability also depends on the converter power rating and the total
system capacitance. Refer to Appendix C on page 225 to calculate total system
capacitance.

Table 43 - Maximum Input Power Cycling Specifications (230V)

Attribute

2094-AC05-MP5-S | 2094-AC05-M01-S | 2094-AC09-M02-S ‘2094-A(16-M03-5 2094-AC32-M05-S

Main ACinput power cycling
(cycles per minute for 10,000 uf)

0.69 430

Table 44 - Maximum Input Power Cycling Specifications (460V)

Attribute

2094-BC01-MP5-S | 2094-BC01-M01-S | 2094-BC02-M02-S | 2094-BC04-M03-S | 2094-BC07-M05-S

Main ACinput power cycling
(cycles per minute for 10,000 pf)

0.12 0.52 2.15 430

For example, in a 4 axis system with a 2094-BC02-M02-S IAM module and
2,000 pF total capacitance, the calculated capability is 0.52 x 10,000/2000 = 2.6
cycles per minute. However, this value is reduced to 2.0 by the 4 axes per system
limitation.
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Peak Enhancement Specifications

Drives that support the Peak-enhanced mode have the capability of increasing the
maximum inverter peak current to achieve greater overload performance.

IMPORTANT

The peak enhancement feature requires the use of RSLogix 5000 software or
the Logix Designer application, and drive firmware as specified in Table 45.

Table 45 - Peak Enhancement Software and Firmware Requirements

1AM Module AM Module RSLogix 5000 Software | Kinetix 6000 Drive
(at. No. Cat. No. Version Firmware Revision
2094-BC01-MP5-S 2094-BMP5-S 16 or later 1.117 or later
2094-BC01-M01-S 2094-BM01-S 16 or later 1.117 or later
2094-BC02-M02-S 2094-BM02-S 16 or later 1.117 or later
2094-BC04-M03-S 2094-BM03-S 17 or later 1.117 or later
2094-BC07-M05-S 2094-BM05-S 17 or later 1.117 or later

Table 46 - Kinetix 6000 Inverter Peak Overload Support

Kinetix 6000 Drives Safe Torque- . .
Cat. No. Module off Drive SeriesA Series Band C
2094-BCxx-Mxx IAM

¥ on Sa_feﬁ Standard N/A
2094-BMxx AM 0rque-o
2094-BCox-Mxx-S IAM

%afe " Standard FSJtarll(dEarg or 40
2094-BMxx-S AM orque-o eak Enhancel

(1) Standard mode is enabled by default to preserve backward compatibility, but you can enable the Peak-enhanced mode to achieve
increased peak current performance.

Table 47 - Kinetix 6000 Peak Current Ratings

1AM/AM Module Peak Inverter Current Rating Peak Converter Current Rating
Cat. No. Standard Peak Enhanced Series A Series Band C
2094-BC01-MP5-S 150% 250% 200% 250%
2094-BC01-M01-S 150% 250% 200% 250%
2094-BC02-M02-S 150% 250% 200% 250%
2094-BC04-M03-S 150% 250% 200% 250%
2094-B(07-M05-S 150% 200% 200% 300%
2094-BMP5-S 150% 250% N/A N/A
2094-BM01-S 150% 250% N/A N/A
2094-BM02-S 150% 250% N/A N/A
2094-BM03-S 150% 250% N/A N/A
2094-BM05-S 150% 200% N/A N/A
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Figure 34 - Load Duty-cycle Profile Example

|PK

Table 48 - Peak Duty Cycle Definition of Terms

Term

Definition ("

Continuous Current Rating (Iy)

The maximum value of current that can be output continuously.

Peak Current Rating (lpgmay)

The maximum value of peak current that the drive can output. This rating is
valid only for overload times less than Tpyay-

Duty Cycle (D)

The ratio of time at peak to the Application Period and is defined as:
D =% X 100%

Time at Peak (Tpy)

The time at peak current (Ipy) for a given loading profile. Must be less than or
equal to Tpymax-

Peak Current (Ipy)

The level of peak current for a given loading profile. lp must be less than or
equal to the Peak Current Rating (Tpyyay) of the drive.

Base Current (Ig,e)

The level of current between the pulses of peak current for a given loading
profile. I,se must be less than or equal to the continuous current rating (Igyny
of the drive.

Loading Profile

The loading profile is comprised of lpy, Igases Tpg, and D (or T) values and
completely specify the operation of the drive in an overload situation. These
values are collectively defined as the Loading Profile of the drive.

Application Period (T)

The sum of the times at Ipy (Tpy) and Ig,ge.

(1) All current values are specified as RMS.
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Maximum Duty Cycle (D)

Maximum Duty Cycle (D a,)
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Figure 35 - Peak Inverter Overload (Tpy < 2.0s)
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< N Applies to these Kinetix 6000 drives:
A 2094-BC01-MP5-S, 2094-BMP5-S,

2094-BC01-M01-S, 2094-BM01-S,
N 2094-BC02-M02-S, 2094-BM02-S,

0%
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(1) Base current (Ig,5) and peak current (Ipy) are a percentage of the continuous drive current rating (Igyp)-

Figure 36 - Peak Inverter Overload (Tpy < 2.0's)

Y Legend M
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(1) Base current (Ig,e) and peak current (Ipy) are a percentage of the continuous drive current rating (Igyp)-
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Control Power

The IAM module requires AC input power for logic circuitry.

IMPORTANT  The control power input requires an AC (EMC) line filter for CE certification. For
wiring examples, refer to the Power Wiring Examples on page 187.

IMPORTANT  Control power isolation, via a step-down transformer, is required for all 460V
applications. Source the 2094-ACxx-Mxx-x (230V) IAM module control power
from the three-phase input power (line-to-line). Supplying control power from
any other source requires an isolation transformer. Do not ground the
transformer secondary to avoid ground fault conflicts with IAM module.

The National Electrical Code and local electrical codes take precedence over the
values and methods provided. Implementation of these codes is the
responsibility of the machine builder.

Table 49 - Control Power Input Power Specifications

Attribute Value
Input voltage 95...264V ACrms, single-phase
Input power frequency 47...63Hz
Control power ACinput current
Nom @ 220/230V ACrms 6A
Nom @ 110/115V ACrms 6A
Max inrush (0-pk) 9gA ™

(1)  For eight axis systems with 230V AC control input voltage and 50 °C (122°F) ambient temperature the maximum inrush duration is
less than 1/2 line cycle. Use this equation to calculate maximum inrush current for systems with different axis count and control
input voltage.

Ipg = 0.043 X (V) + 6.72 x (# of axes) +0.000333 x (Vjy?) - 0.816 x (# of axes)? + 0.0358 x (# of axes x Vi)

Table 50 - Control Power Current Requirements

110/115V ACInput 220/230V ACInput

Modules on Power Rail | 155yt Current Input VA Input Current Input VA

A VA A VA
IAM module only 0.56 67 0.36 85
|AM and 1 AM module 0.99 119 0.64 153
IAM and 2 AM module 143 172 0.92 220
|IAM and 3 AM module 1.87 224 1.20 287
|AM and 4 AM module 231 277 1.48 354
IAM and 5 AM module 2.74 329 1.75 LAl
IAM and 6 AM module 3.18 382 2.03 488
|AM and 7 AM module 3.62 434 231 555
IDM power interface For specifications and an example for calculating the IPIM module current requirements,
module (IPIM) refer to the Kinetix 6000M Integrated Drive-Motor User Manual, publication 2094-UM003.

For Kinetix 6000M systems, calculate the sum of the control power current
requirements for each IPIM module on the power rail and add that value with
the appropriate value from Table 50 for the number of axes on the power rail.
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Feedback Specifications

A

The IAM and AM modules can accept motor and auxiliary feedback signals from
these types of encoders:

e Stegmann Hiperface
o TTL or Sine/Cosine with index pulse and Hall commutation

o Resolver Transmitter TR = 0.25 (motor feedback only)

Motor feedback from Heidenhain EnDat high-resolution encoders is also
accepted, but only when using drive firmware revision 1.116 and the 2090-

K6CK-KENDAT low-profile feedback module for EnDat to Hiperface

conversion.

Absolute Position Feature

The drive’s 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 these multi-turn encoders.

Table 51 - Absolute Position Designator Examples

Motor Cat. No.

Encoder Type Designator Motor Cat. No. Example
-M MPL-B310P-M

Stegmann Hiperface
-V MPL-B230P-V

Heidenhain EnDat -7 RDB-B21519-7

Figure 37 - Absolute Position Retention Limit

Y

4096 Turns, Kinetix 6000 Drives

-2048

-1024 +1024 +2048
Position at Power Down
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Motor Feedback Specifications

AM, BM, and IM input encoder signals are filtered by using analog and digital
filtering. The inputs also include illegal state change detection.

Figure 38 - AM, BM, and IM Motor Encoder Input Circuits
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Table 52 - Motor Encoder Feedback Specifications

Attribute Value

Encoder types Incremental, A quad B, sine/cosine, intelligent, resolver, and absolute

500 kHz (TTL input) per channel
Maximum input frequency

250 kHz (sine/cosine input)

Commutation feedback Hall sensor
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Table 53 - AM, BM, and IM Input Specifications for TTL Encoders

Parameter Description Min Max
AM, BM, and IM Input voltage difference between the plus (+) input and the 10V 70V
On-state input voltage minus (-) input that is detected as an on-state. : :
AM, BM, and IM Input voltage difference between the plus (+) input and the .0V 7.0V
Off-state input voltage minus (-) input that is detected as an off-state. ’ ’
Common mode Potential difference between any encoder signal and logic R
input voltage ground. 70 +12L0¥
DC current draw Current draw into the + or - input. -30mA 30mA
AM. BMiinout Frequency of the AM or BM signal inputs. The count frequency is

P p 4 times this frequency, because the circuitry counts all four - 500 kHz
signal frequency transitions.

Pulse width of the index input signal. Because the index is active
IM pulse width for a percentage of a revolution, the speed determines the pulse | 125 nS -
width.
AM, BM phase error Amount that the phase relationship between the AM and BM 2250 1225°
2.5 MHz line frequency inputs can deviate from the nominal 90°. : ’
AM, BM phase error Amount that the phase relationship between the AM and BM 45° 45°
1 MHz line frequency inputs can deviate from the nominal 90°.
Table 54 - AM, BM, and IM Input Specifications for Sine/Cosine Encoders

Parameter Description Min Max
Sine/cosine
input signal Frequency of the Sine or Cosine signal inputs. - 250 kHz
frequency
Sine/cosine . . L
input voltage Peak-to-peak input voltages of the Sine or Cosine inputs. 0.8V (p-p) 1.2V (p-p)

Table 55 - Specifications for Heidenhain EnDat Encoders

Order A
Command Set Designation Description
EnDat 2.2 EnDat 01 1V p-p Sin/Cos, <2 MHz clock frequency

Feedback Power Supply Specifications

The IAM and AM power circuit board generates +5V and +9V DC for motor
and auxiliary feedback power. Short circuit protection and separate common

mode filtering for each channel is included.

Voltage Current mA
Supply Reference

Min Nominal Max Min Max
+5VDC EPWR_5V 49 5.25 54 0 400
+9V DC EPWR_9V 83 9.1 9.9 0 275

Roc
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Auxiliary Position Feedback Encoders

Allen-Bradley Bulletin 842HR, 844D, 845H, and 845T encoders are the

preferred encoders for auxiliary feedback connections.

(at. No. Description
842HR-MJDZ115FWYD (multi-turn) Size 25, sine/cosine, square flange, 3/8 in. shaft, 5V or 9V D(, digital
842HR-SIDZ115FWYD (single-turn) RS-485 interface, M23 17-pin connector

844D-B5CCIFW
844D-B5CC1CS
844D-B5CC1DR

Size 20, incremental, square flange, 3/8 in. shaft, 5V DC, 5V DLD
output, radial connector

845H-SIDN14FWY2
845H-SIDN14CSY2
845H-SIDN14DRY2

Size 25, incremental, square flange, 3/8 in. shaft, 5V DC, 5V DLD
output, radial connector

845T-DN13EFW HS35, hollow shaft incremental, 5/8 in. shaft, tether 3/8 in. bolt on,
845T-DNT3ECS 5VDC, 5V DLD output, 10 pin connector

Refer to the Kinetix Motion Accessories Technical Data, publication
GMC-TD004, for more information on these Allen-Bradley encoders.

80 Rockwell Automation Publication 2094-UM00TH-EN-P - June 2013


http://literature.rockwellautomation.com/idc/groups/literature/documents/td/gmc-td004_-en-p.pdf

Chapter 5

Connecting the Kinetix 6000 Drive System

This chapter provides procedures for wiring your Kinetix 6000 system
components and making cable connections.

Topic Page
Basic Wiring Requirements 81
Determine the Input Power Configuration 83
Setting the Ground Jumper in Ungrounded Power Configurations 87
Grounding the Kinetix 6000 Drive System 93
Power Wiring Requirements 95
Power Wiring Guidelines 97
Wiring the IAM/AM Module Connectors 98
Apply the Motor Cable Shield Clamp 14
Feedback and I/0 Cable Connections 115
Wiring the Feedback and 1/0 Connectors 120
External Shunt Module Connections 125
IPIM Module Connections 126
RBM Module Connections 127
Sercos Fiber-optic Cable Connections 128
Kinetix 6000M Integrated Drive-Motor Sercos Connections 131
Ethernet Cable Connections 132

Basic Wiring Requirements This section contains basic wiring information for the Kinetix 6000 drive

modules.

A\

ATTENTION: Plan the installation of your system so that you can perform all
cutting, drilling, tapping, and welding 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.

L\

SHOCK HAZARD: To avoid hazard of electrical shock, perform all mounting and
wiring of the Bulletin 2094 power rail and drive modules prior to applying
power. Once power is applied, connector terminals can have voltage present
even when not in use.
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IMPORTANT  This section contains common PWM servo system wiring configurations, size,
and practices that can be used in a majority of applications. National Electrical
Code, local electrical codes, special operating temperatures, duty cycles, or
system configurations take precedence over the values and methods provided.

Building Your Own Cables

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

Building your own cables is not an option for the hybrid and network cables
used in Kinetix 6000M integrated drive-motor systems.

Follow these guidelines when building cables for compatible motors and
actuators:

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

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

Refer to the Kinetix Motion Accessories Technical Data, publication
GMC-TD004, for low-profile connector kit, drive-end (mating) connector kit,
and motor-end connector kit catalog numbers.

Routing the Power and Signal Cables

Be aware that when you route power and signal 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. This can cause system faults and
communication anomalies.

Refer to Electrical Noise Reduction on page 34 for examples of routing high and
low voltage cables in wireways. Refer to the System Design for Control of
Electrical Noise Reference Manual, publication GMC-RM001, for more
information.
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Determine the |nput Power  Before wiring input power to your Kinetix 6000 system, you must determine the
. . type of input power you are connecting to. The IAM module is designed to
Configuration ybe oF InpUt power y 8 8

operate in both grounded and ungrounded environments.

input power must come from a grounded configuration (refer to Figure 39 ).
When not using a LIM module with your IAM module, ungrounded
configurations are permitted, but you must set the jumper to the ungrounded
position for proper drive operation.

Refer to Setting the Ground Jumper in Ungrounded Power Configurations on
page 87 for more information.

2 ATTENTION: When using a LIM module with your IAM module, the VACLINE

Grounded Power Configurations

The grounded (WYE) power configuration lets you ground your three-phase
power at a neutral point. This type of grounded power configuration is preferred.

Figure 39 - Grounded Power Configuration (WYE Secondary)

—
Kinetix 6000 IAM Module,
Top View
E]‘Q CTRL2
Transformer (WYE) Secondary ‘E]N e
777777777777777777777 —_ DC,
! L3 | %N DC+
| N —— ]+
. Transformer ———_1—— —{ Three-phase = 3
——_1—— — ACLineFilter | 2
) T E=) v
Three phase InputFusing M1 B | conren
|nputVA( Contactor B~ | conens
Phase Ground . m T
Connect to power rail
Bonded Cabinet Y ground stug. @) [
Ground y
Ground Gridor /[
Power Distribution Ground \—

Refer to Power Wiring Fxamples beginning on page 187 for input power
interconnect diagrams with and without the LIM module.
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Figure 40 - Grounded (B-Phase) Power Configuration (Delta Secondary)
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Bonded Cabinet Connect to power rail ground stud.

Ground

Ground Grid or
Power Distribution Ground

The IAM module has a factory-installed ground jumper configured for grounded
power distribution.

IMPORTANT  Ifyou determine that you have grounded power distribution in your plant, you
do not need to modify your IAM module.

Refer to Appendix A on page 187, for input-power interconnect diagrams with
and without the LIM module.
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Ungrounded and High-impedance Grounded Power Configurations

Ungrounded and high-impedance grounded power configurations are allowed,
but you must jumper across a 120 k€ resistor (internal to the IAM module). The
ungrounded power configuration (shown below) does not provide a neutral
ground point. The IAM module has a ground jumper set for grounded power
distribution (default configuration).

IMPORTANT  Ifyou determine that you have ungrounded or high-impedance grounded
power distribution in your facility, you need to move the default jumper
(configured for grounded power) to the ungrounded power position inside the
[AM module.

Refer to Setting the Ground Jumper in Ungrounded Power Configurations on
page 87 for more information.

Figure 41 - Ungrounded Power Configuration
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Kinetix 6000 IAM Module,
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i 9 Mo MR
Chassis Ground I 9 Connect to power rail ollale
Bonded Cabinet ground stud.
Ground 1
Ground Grid or
Power Distribution Ground

power distribution ground. This can result in an unknown potential to earth

2 ATTENTION: Ungrounded systems do not reference each phase potential to a
ground.

Refer to Appendix A on page 187, for input-power interconnect diagrams with
and without the LIM module.
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DC Common Bus When the IAM module is used in a DC common-bus configuration, the IAM

. . module is known as a leader IAM or follower IAM module. The IAM (non-
conflguratlons common bus) and leader IAM module have identical three-phase input power
connections. The leader IAM module is responsible for discharging the DC bus,
and for providing common-bus follower drives with DC bus pre-charge, bus
regulation, phase-loss detection, and ground fault detection. Follower IAM
modules do not have three-phase input power connections, but have DC bus
connections from a leader IJAM module.

Table 56 - IAM Module Terminology and Use
This Module Is Wired And is

IAM With three-phase input power. Not wired in Common-bus mode.

With three-phase input power, but has DC common-bus

A Wired in Common-bus mode.
connections to a follower IAM module.

Leader IAM

Without three-phase input power, but has DC common-bus Wired in Common-bus mode and configured by

Follower IAM connections from a leader IAM module. using the Logix Designer application.

IMPORTANT  Use Kinetix 6000 drive firmware revision 1.85 and the Logix Designer
Application or RSLogix 5000 software, version 15 or later, for common-bus
power configurations.

The Kinetix 6000 leader IAM module can operate with non-Kinetix 6000
follower drives, as can the Kinetix 6000 follower IAM module operate with non-
Kinetix 6000 common-bus leader drives. However, non-Kinetix 6000 leader and
follower drives must meet the same functional requirements as the Kinetix 6000
leader and follower IAM modules.

IMPORTANT  Any non-Kinetix 6000 common-bus leader IAM module that does not provide
pre-charge is required to add an additional external pre-charge circuit before
connecting to any Kinetix 6000 common-bus follower IAM module.

Figure 42 - Typical DC Common-bus Configuration

2094-xC0x-Mxx-x 2094-xCox-Mxx-x
Common-bus Leader 2094-xMxx-x AM Modules or Common-hus Follower 2094-xMxx-x AM Modules or
IAM Module 2094-SEPM-B24-S IPIM Modules IAM Module 2094-SEPM-B24-S IPIM Modules

Bonded Cabinet = [

E\r Cround e

Three-phase ~ N

Input Power )_J 5]tk
Kinetix 6000

DC Common Bus
Connections
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Setting the Ground Jumper
in Ungrounded Power
Configurations

Common Bus Fusing Requirements

When using a Kinetix 6000 leader IAM module, DC-bus fuses are required only
when wiring to more than one Kinetix 6000 follower IAM module. When wiring
multiple follower IAM modules, terminal blocks are required to extend the DC
common-bus power to additional drives. Install fuses in both lines of the DC bus
between the DC bus terminal block and each follower IAM module. Base these
fuse ratings on the DC input current of each follower IAM module.

When using a non-Kinetix 6000 common-bus leader drive, DC bus fuses are
required in both lines of the DC bus, between the common-bus leader drive and
follower IAM module. Base these fuse ratings on the common-bus leader drive
DC output current. When using more than one follower IAM module, install
fuses in both lines of the DC bus between the non-Kinetix 6000 common-bus
leader and the terminal block as well as between the DC bus terminal block and
each follower IAM module.

Refer to Circuit Breaker/Fuse Options on page 28, for recommended circuit
breaker/fuse sizes. Refer to DC Common Bus Wiring Examples on page 191 for

interconnect diagrams.

Setting the ground jumper is necessary only when using an ungrounded or high-
impedance grounded power configuration. Setting the jumper involves removing
the JAM module from the power rail, opening the IAM module, and moving the
jumper.

IMPORTANT  Ifyou have grounded power distribution, you do not need to set the ground
jumper. Go to Grounding the Kinetix 6000 Drive System on page 93.

Setting the ground jumper is best done when the IAM module is removed from
the power rail and placed face-up on a solid surface equipped as a grounded
static-safe workstation.

ATTENTION: To avoid personal injury and/or damage to equipment, remove
A the IAM module from the power rail before setting the ground jumper.

By setting the ground jumper for ungrounded power configurations, you no
longer maintain line-to-neutral voltage protection.
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To remove the IAM module from the power rail, refer to Remove Kinetix 6000

Drive Modules on page 180.

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, refer to Guarding Against Electrostatic Damage, publication
8000-4.5.2, or any other applicable ESD awareness handbook.

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

When using ungrounded input power in common-bus configurations, use this
table to determine where to set the ground jumper.

Table 57 - Ground Jumper to Set

Leader Drive Follower Drive Set the Jumper in This Drive
Kinetix 6000 IAM module Kinetix 6000 IAM module Leader drive
Kinetix 6000 IAM module Non-Kinetix 6000 drive Leader drive

- . L Follower drive (if no setting exists in
Non-Kinetix 6000 drive Kinetix 6000 IAM module the leader drive)

Set the Ground Jumper

Follow these steps to set the ground jumper for ungrounded power.

1. Remove the top and bottom front-panel screws.

Refer to the figures beginning on page 90 (230V IAM module) or page 91
(460V IAM module) for an illustration of your actual hardware.

2. Swing the front panel open to the right, as shown, and locate the ground
jumper.

IMPORTANT Do not attempt to remove the front panel from the IAM module. The
front panel status indicators and switches are also connected to the
IAM module with a ribbon cable. The ribbon cable acts like a hinge and
lets you swing the front panel open to access the ground jumper.
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3. Move the ground jumper.

Configuration

IAM Module (series A)

Grounded (default) Ungrounded
2094-ACor-Mxx-x (230v) P15and P16 P15and P17
2094-BC01-MP5-x (460V)
2094-BC01-M01-x (460V) P13and P14 P13 and P12

2094-BC02-M02-x (460V)
2094-BC04-M03-x (460V)
2094-BC07-M05-x (460V)

P14and P13 P14 and P12

(1) Applies to series A and C (230V) drives.

Configuration

1AM Module (series B and C)
Grounded (default) Ungrounded

2094-BC01-MP5-S (460V)
2094-BC01-MO1-S (460V)
2094-BC02-M02-S (460V) P16and P17 P18and P19
2094-BC04-M03-S (460V)
2094-BC07-M05-S (460V)

4. Replace the IAM module front panel and two screws.
Apply 1.6 Nem (14 Ibein) torque.

5. Mount the IAM module back on the power rail.
Refer to Replace Kinetix 6000 Drive Modules on page 181.
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Figure 43 - Setting the Ground Jumper (230V Series A and CIAM modules)

2094-A0x-Mxx-x
|AM Module (230V)

|

Ground jumper set

1 C for ungrounded configuration. 7
-
Ground jumper set |!
for grounded configuration J
(default setting). [ﬂ :
(

Front Panel (opened)

IMPORTANT  Use the default jumper setting or remove the jumper entirely for grounded
power configurations. Move the jumper, as shown above, for ungrounded
power.
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Figure 44 - Setting the Ground Jumper (460V Series A IAM modules)

Top Screw

Ground jumper set
_— forungrounded configuration.

Ground jumper set
for grounded configuration /

(default setting).
Top Screw
P12 =
P13
P14 %
Ground jumper set
for grounded configuration
(default setting).
Ground jumper set
for ungrounded configuration.

Front Panel (opened)

2094-BCOT-MP5-x,
2094-BC01-MO1-x, or
2094-BC02-M02-x
IAM Module (460V)

2094-BC04-M03-x or
2094-BC07-M05-x
IAM Module (460V)

\ Bottom Screw

IMPORTANT  Use the default jumper setting or remove the jumper entirely for grounded
power configurations. Move the jumper, as shown above, for ungrounded

power.
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Figure 45 - Setting the Ground Jumper (460V Series B and C IAM modules)

(behind P18)

Top Screw

2094-BCOT-MP5-S,

2094-BC01-M01-S,
2094-BC02-M02-S,

2094-BC04-M03-S, or

2094-BC07-M05-S
|IAM Module (460V)

Ground jumper set

for grounded configuration

(default setting).

Ground jumper set for

Bottom Screw

Front Panel (opened)

_E- ,f

uﬁu_
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Grounding the Kinetix 6000

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

conventions, and definitions. Follow all applicable local codes and regulations
to safely ground your system.
For CE grounding requirements, refer to Agency Compliance on page 24.

2 ATTENTION: The National Electrical Code contains grounding requirements,

Ground the Power Rail to the System Subpanel

The 2094-PRx and 2094-PRSx power rail ships with a braided ground strap, 100
mm (3.9 in.), that connects to the bonded cabinet ground bus. Connect the other
end to either the power rail ground stud or mounting bracket ground stud, if
mounting brackets are used.

Figure 46 - Connecting the Braided Ground Strap Examples

2094 Power Rail

Braided
Ground Strap

Bonded Cabinet

/ Ground Bus

Line Interface Module

_onn:c ) < on 2094 Mounting Brackets
Ground Grid or Power o+
=" Distribution Ground (2094-ALxxS shown)
Ground Stud
2094 Mounting Bracket
2094-XNBRKT-1
W 2094 Mounting Bracket ( )
2094 Power Rail (2094-XNBRKT-1)
on 2094 Mounting Brackets Ground Stud
(2094-PRSx shown) 2
° s Bonded Cabinet
Ground Bus
Braided — %
Ground Strap
Ground Stud — Bonded Cabinet Ground Grid or Power
Ground Bus Distribution Ground
Braided
Ground Strap
Ground Grid or Power
Distribution Ground

For power rail dimensions, refer to the Kinetix 6000 Power Rail Installation

Instructions, publication 2094-IN003.
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For mounting bracket dimensions, refer to the 2094 Mounting Brackets
Installation Instructions, publication 2094-IN008.

IMPORTANT  When 2094 mounting brackets are used to mount the power rail or LIM module
over the ACline filter, the braided ground strap must be removed from the
power rail and attached to a mounting bracket ground stud.

Ground Multiple Subpanels

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

Figure 47 - Subpanels Connected to a Single Ground Point

Follow NECand applicable

local codes.
> Bonded Ground Bus _|
00000 “] 0o éo > o}
( ] J_T
Ground Grid or Power
Distribution Ground

High-frequency (HF) bonding is not illustrated. For HF bonding information,
refer to Bonding Multiple Subpanels on page 36.
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Power W|rmg Requirements Wire must be copper with 75 °C (167 °F) minimum rating. Phasing of main AC

power is arbitrary and earth ground connection is required for safe and proper
operation.

For IPIM module power wiring requirements, refer to the Kinetix 6000M
Integrated Drive-Motor System User Manual, publication 2094-UMO003.

Refer to Power Wiring Examples on page 187 for interconnect diagrams.

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

Table 58 - IAM Power Wiring Requirements

Kinetix 6000 Drive Description Connects to Terminals ‘I;ﬁ:te)rglilzllended Strip Length Torque Value
(Cat. No. Pin Signal mm? (AWG) mm (in.) Nem (lb+in)
2094-ACOS-Mix-x 61'6'2? .
IPD-1 DC- (10...14) 10 05...06
IPD-2 DC+ (0.38) (44...53)
2094-AC09-M02-x DC bus " - n 6...4
and IPD-3 = (10...12)
. IPD-4 13
VACinput power IPD-5 0 30...10
2094-ACT6-M03-x b % 5.9 16 24..30
0.63) (216...265)
2094-AC32-M05-x 303)
2094-BCOT-Mir-x IPD-1 DC- 10...25 10 12..15
2094-BC02-M02-x PD-2 DCt (8...14) (0.38) (106...13.2)
DCbus (7
2094-BC04-M03 and g = 10...6
indlasds VACinput power IPD-4 13 (8...10) 16 24..30
IPD-5 12 0.63) (216...265)
2094-BCO7-MO5-x IPD-6 1 303)
Control (PD-1 CTRL2 4..25 05...06
ontroTinputpower 1= pe— (12...14) 0 (44...53)
2094-xOx-Mxx-x 038
Enabl (ED-1 CONTEN- 4..25 (0.38) 05...06
Contactor Enable D CONTENT (12...14) @ (44...53)

(1) Keep DCcommon-bus connections (leader IAM to follower IAM module) as short as possible.
(2) The actual gauge of the contactor enable wiring depends on the system configuration. Consult your machine builder, the NEC, and applicable local codes.

sure installation complies with specifications regarding wire types,
conductor sizes, branch circuit protection, and disconnect devices. The
National Electrical Code (NEC) and local codes outline provisions for
safely installing electrical equipment.

2 ATTENTION: To avoid personal injury and/or equipment damage, make

ATTENTION: To avoid personal injury and/or equipment damage, make
sure motor power connectors are used for connection purposes only. Do
not use them to turn the unit on and off.

ATTENTION: To avoid personal injury and/or equipment damage, make

sure shielded power cables are grounded to prevent potentially high
voltages on the shield.
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Table 59 - IAM/AM Power Wiring Requirements

Kinetix 6000 Drive Description Connects to Terminals aﬁ::r;'i:::"ded Strip Length Torque Value
Cat. No. Pin Signal mm? (AWG) mm (in.) Nem (Ib-in)
2094-AC05-Mxx-x,
2004-AC09-M02-x, g"e"tg;gs"x’nexggf/
2094-BC01-Myar-x, drise combination 05...06
2094-BC02-M02-x, "1 10(0.38) i 53)
2094-AMP5-x, 2094-AMO1-x, 6 15 A2
2094-AM02-x, 2094-BMP5-x, L (1‘6‘ '1 6)
2094-BMO1-x, 2094-BM02-x MP-4 = o
Motor power MP-3 W
2094-AC16-M03-x, MP-2 v
2094-AC32-M05-x, MP-1 U
2094-BC04-M03—, gg - '115 10(0.38) 213 6'1'513 )
2094-AMO03-x, 2094-AM05-x, ’ e
2094-BM03-x
2094-BC07-M05-, 30...25 24...3.0
2094-BM0S-x (3..14) 16(0.63) (216...26.5)
BC-6 MBRK-
1AM or AM BC-5 MBRK+
(230 or 460V) BC-4 (] 0.22...0.25
2094-4Cox-Myr-xand Brake power BC-3 PWR 0.75 (18) 10(038) (19..22)
2094-xMxx-x BC-2 DBRK-
BC-1 DBRK+
STO-1 FDBK2+
ST0-2 FDBK2- 0.75(18)
ST0-3 FDBK1+ ire Wi
1AM or AM (stranded wire with
(230 or 460V) o104 FDBKI- ferrule)
Safe torque-off STO-5 SAFETY ENABLE2+ 7.0(0.275) 0.235(2.0)
2094-xOx-Mxx-S and
2094xMxr-S ST0-6 SAFETY ENABLE-
e $10-7 SAFETY ENABLET+ | 1.5(16)
ST0-8 24V + (solid wire)
ST0-9 24V_(OM
Table 60 - Shunt Module Power Wiring Requirements
Connects to Terminals Recommended
Drive Module Cat. No. | Description Wire Size Torque V.alue
Pin Signal mm? (AWG) Nem (Ib-in)
RC-1 DC+
1394-SRxxxx 12,15
External passive shunt RC-2 INT 10(8) M S
2094-BSP2 module (10.6...13.2)
Shunt module RC-3 oL
(200/400V-class)
Thermal switch 0.75(18) A
15-2 152 (1.9...2.2)

(1) 105°C(221 °F), 600V.
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Power W|r|ng Guidelines Use these guidelines as a reference when wiring the power connectors on your
IAM and AM drive modules.

For IPIM module power wiring guidelines, refer to the Kinetix 6000M
Integrated Drive-Motor System User Manual, publication 2094-UMO003.

IMPORTANT  For connector locations of the Kinetix 6000 drive modules, refer to 2094 1AM/
AM Module Connector Data on page 58.
When tightening screws to secure the wires, refer to the tables beginning on
page 95 for torque values.

When removing insulation from wires, refer to the tables beginning on page 95
for strip lengths.

IMPORTANT  Toimprove system performance, run wires and cables in the wireways as
established in Establishing Noise Zones on page 37.

Follow these steps when wiring the connectors on your IAM and AM drive
modules.

1. Prepare the wires for attachment to each connector plug by removing
insulation equal to the recommended strip length.

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

2. Route the cable/wires to your IAM and AM drive modules.
3. Insert wires into connector plugs.

Refer to connector pinout tables in Chapter 4 or the interconnect
diagrams in Appendix A.

4. Tighten the connector screws.

5. Gently pull on each wire to make sure it does not come out of its terminal;
reinsert and tighten any loose wires.

6. Insert the connector pluginto the module connector.
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Wiring the IAM/AM Module

Connectors

This section provides examples and wiring tables to assist you in making
connections to the JAM and AM modules.

Wire the Control Power (CPD) Connector

This example applies to any IAM, leader IAM, or follower IAM module.

Figure 48 - 1AM Module (CPD connector)

% Kinetix 6000
%, IAM Module, Top View

Table 61 - Control Power (CPD) Connector

CPL Connector (LIM module) or Other Single-phase Input
CPD Connector Recommended .

2094-ALxxS, 2094-BLxxS, or 2094-AL09 and 2094-BL02 (1AM module) Wire Size Strip Length Torque Value
2094-XL755-Cx LIM Module LIM Module mm? (AWG) mm (in.) Nem (lb<in)
CPLPin Signal CPLPin Signal CPD Pin Signal
1 CTRL1 2 L1 1 (TRL2

25(14) 10(038) 008
2 CTRL2 1 L2/N 2 CTRL1 (44...53)

98
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Wire the Input Power (IPD) Connector

This example applies to any IAM module or common-bus leader IAM module.

the IPD connector plug and that the plug is fully engaged in the module
connector. Incorrect wiring/polarity or loose wiring can cause explosion or
damage to equipment.

2 ATTENTION: Make sure the input power connections are correct when wiring

Figure 49 - IAM Module (IPD connector)

Kinetix 6000
IAM Module, Top View

Table 62 - Input Power (IPD) Connections

OPL Connector (LIM module) or Other Three-phase Input
IPD Connector
2094-AL09 2094-ALxxS, 2094-BLxxS, or (1AM or leader IAM module)
LIM Module 2094-XL75S-Cx LIM Modules
OPL Pin Signal OPL Pin Signal IPD Pin Signal
1 L 4 L1 6 L1
2 L 3 L2 5 L2
3 L3 2 L3 4 L3
4 L 1 L 3 _
2 DC+
N/A
1 DC-
Table 63 - Termination Specifications
Recommended .
IAM Module Cat. No. InputVAC | Wire Size St""(.Le')'gth If““('ﬁ’v.a')“e
mm? (AWG) mm (in. sm (Ib-in
2094-AC05-Mxx-x 2.5(14)
10(038) ?454' '05'63)
2094-AC09-M02-x 4.0(12) e
em 230V AC 8
2094-AC16-M03-x 10(8
16(0.63) 52.[1‘.6“3.36 5)
2094-AC32-M05-x 30(3) Do L0
2094-BC01-Mxx-x 12...15
2094-BC02-M02-x 25(14) 10(038) (106...13.2)
2094-BC04-MO3x 46VAC e o) 24, 30
16 (0.63) m'é' .26 5)
2094-BC07-M05-x 30(3) R
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This example applies to a common-bus follower IAM module.

wiring the IPD connector plug and that the plug is fully engaged in the module
connector. Incorrect wiring/polarity or loose wiring can cause explosion or
damage to equipment.

2 ATTENTION: Make sure the common-bus power connections are correct when

Figure 50 - IAM Module (IPD connector)

Kinetix 6000
IAM Module, Top View

Table 64 - Input Power (IPD) Connections

IPD Connector

(1AM or follower IAM module)
IPD Pin Signal
6 N.C.

5 N.C.

4 N.C.

3 L
2 DC+

1 DC-

IMPORTANT Do not connect three-phase input power to the common-bus follower IAM
module.

Table 65 - Termination Specifications

Recommended .
IAM Module Cat. No. InputVAC | Wire Size St""(.Le;'gth :f’q'zlebv.a')"e
mmz (AWG) mm(in. °m °in
2004-AC05-Mxt-x 25(14)
10(0.38) ?454 : '05'63)
2004-AC09-M02-x 40(12) 4.5,
230V AC
2094-ACT6-M03-x 10(8) 06 24 30
2004-AC32-M05-x 00) ' (2156...26.5)
2004-BCO1-Mxr-x 12..15
2004-BC02-M02-x 25(14) 10(038) (106...13.2)
2094-BC04-MO3x 460VAC 6(10) s 24 30
600 4.3,
2094-BC07-M05-x 300) (216...26.5)
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Wire the Contactor Enable (CED) Connector

This example applies to any IAM, common-bus leader IAM, or common-bus

follower IAM module.

Figure 51 - IAM Module (CED connector)

Kinetix 6000
IAM Module, Top View

ATTENTION: Wiring the contactor enable relay is required. To avoid personal
injury or damage to the drive, wire the contactor enable relay into your safety
control string. Refer to Contactor Enable Relay on page 70.

In common-bus configurations, the contactor enable (CED) connections for
leader and follower drives must be wired in series to the control string.

For interconnect diagrams, refer to Interconnect Diagram Notes beginning on

page 186.

Table 66 - Contactor Enable (CED) Connector

LIM Module /0 (10L) Connector or Other Control String

Recommended .

. . e Strip Length Torque Value
2094-ALxxS, 2094-BLuxS, or 2004-AL09 and 2094-BL02 | CEDPin Signal Wire Size mm (in.) Nem (Ibin)
2094-XL755-Cx LIM Modules LIM Modules mm* (AWG)
10_COM1 10_COM 1 CONT EN-

25 (14) 1) 10(0.38) 0454 : '0563
OIL_E2 OIL_A2 2 CONT EN+ (44...53)

(1) The actual gauge of the contactor enable wiring depends on the system configuration. Consult your machine builder, the NEC, and applicable local codes.
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Wiring the Safe Torque-off (STO) Connector

This example applies to any IAM or AM module equipped with the torque-off
(STO) connector.

Figure 52 - IAM/AM Module (STO connector)

Kinetix 6000
|1AM/AM Module
(AM module is shown)

NS

Motion-allowed Jumper

Safe Torque-off
(STO) Connector

\\g@

Each IAM and AM module ships with the (9-pin) wiring-plug header and
motion-allowed jumper installed in the safe torque-off connector. With the
motion-allowed jumper installed, the safe torque-off feature is not used.

Wiring Plug Header

Pinouts for the torque-off (STO) connector are shown on page 60.

IMPORTANT  Pins STO-8 and STO-9 (24V+) are used by only the motion-allowed jumper.
When wiring to the wiring-plug header, the 24V supply must come from an
external source.

Table 67 - Safe Torque-off (STO) Connector

Recommended .
ST0 Pin Signal Wire Size St""(.Le')‘gth L"q‘('ﬁ,v.a')"e
mm? (AWG) mm (in. om (lb<in
1 FDBK2+
2 FDBK2-
3 FDBK1+
0.75(18)
4 FDBK1- (stranded wire with
ferrule)
5 SAFETY ENABLE2+ 7.0(0.275) 0.235(2.0)
6 SAFETY ENABLE- 1.5(16)
(solid wire)
7 SAFETY ENABLE1+
8 24V +
9 24V_(OM

To wire the safe torque-off connector in single axis or multi-axis configurations,

refer to the Kinetix Safe Torque-off Feature Safety Reference Manual, publication
GMC-RMO002.
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Wire the Motor Power (MP) Connector

Connections to the motor power (MP) connector include rotary motors, linear
motors, and motor driven actuators.

the MP connector plug and that the plug is fully engaged in the module
connector. Incorrect wiring/polarity or loose wiring can cause explosion or
damage to equipment.

2 ATTENTION: Make sure the motor power connections are correct when wiring

This example applies to AM modules and the inverter section of JAM modules.

Figure 53 - IAM/AM Module (MP connector)

Kinetix 6000
IAM/AM Module
(IAM module is shown)

/

Cable Shield Terminations

Factory-supplied Bulletin 2090 motor power cables for motors and acutators are
shielded, and the braided cable shield must terminate at the drive during
installation. A small portion of the cable jacket must be removed to expose the
shield braid. The exposed area must be clamped (with the clamp provided) on
top of the JAM or AM modules and the power wires terminated in the motor
power (MP) connector plug.

SHOCK HAZARD: To avoid hazard of electrical shock, make sure shielded power
cables are grounded at a minimum of one point for safety.

IMPORTANT  For TL-Series motors, also connect the 152 mm (6.0 in.) termination wire to the
closest earth ground.

Refer to Pigtail Terminations on page 104 for more information.
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Pigtail Terminations

TL-Series motors have a short pigtail cable that connects to the motor, but is not
shielded. The preferred method for grounding the TL-Series 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 a ring lug that connects to the closest earth ground. Use

this method in addition to the cable clamp. 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.

Figure 54 - Pigtail Terminations

Pigtail Cable

TL-Series
Motor

(1)

(able Braid Clamped
. ) Connectors
Motor Power Cable to Machine Frame.
I

| |

N L Z

. N /] <150 mm (6.0) Termination
Machine Frame )

NANNNNNNNNN Y LS

L

///I//I// (/4

(1) Remove paint from machine frame to be sure of proper HF-bond between machine frame and motor case, shield clamp, and ground

stud.
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MP-Series (Bulletin MPL) Motor Connectors

Bulletin MPL motors equipped with circular DIN connectors (specified by 4 or
7 in the catalog number) are not compatible with cables designed for motors
equipped with bayonet connectors (specified by 2 in the catalog number). The
motors with bayonet connectors are being discontinued.

Table 68 - MP-Series (Bulletin MPL) Motor Catalog Numbers

Motor Cat. No. /SpeedTec DIN Connectors

Motor Cat. No. /Threaded DIN Connectors

Motor Cat. No. /Bayonet Connectors

MPL-A/B15xxx-xx7xAA
MPL-A/B2xxx-xx7xAA

MPL-A/B15xxx-xx4xAA
MPL-A/Bxxx-xx4xAA

N/A

MPL-A/B3xxx-xx7xAA, MPL-A/B4xxx-xx7xAA,

MPL-A/B4Soc-cTxAR, MPL-A/BSa7xhA | /A

MPL-A/B3xxx-xx2xAA, MPL-A/BAxxx-xx2xAA,
MPL-A/B45xxx-xx2xAA, MPL-A/B5xxx-xx2xAA

MPL-B6xxx-xx7xAA, MPL-B8xxx-xx7xAA,

MPL-BOxxx-xx7xAA N/A

MPL-B6xxx-xx2xAA, MPL-B8xxx-xx2xAA,
MPL-B9xxx-xx2xAA

Bayonet connectors can be mounted facing the motor shaft or end plate and
provide a separate connector for power, feedback, and brake connections.
Circular DIN connectors rotate up to 180° and combine power and brake wires
in the same connector, eliminating the brake connector.

Figure 55 - Bayonet and Circular DIN Motor Connectors

Bayonet Connectors
with Brake

Bayonet Connectors

without Brake
@ @)

Feedback / Power / Brake
Motor Connectors

Feedback / Power
Motor Connectors
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Motor Power Wiring Examples

The procedure for wiring motor power varies slightly, depending on the motor
family. The cables compatible with your motor or actuator depend on the
connectors installed on the motor or actuator. Refer to MP-Series (Bulletin
MPL) Motor Connectors on page 105 for more information on circular DIN

and bayonet connectors.

Table 69 - Motor Power Cable Compatibility - Bayonet Connectors

Connector Motor Power Cables Motor Power Cables
Motor/Actuator Type Motor/Actuator Cat. No. (with brake wires) (without brake wires)
MPL-A/B3xxx-xx2xAA, MPL-A/B4xxx-xx2xAA,
MPL-A/B45xxx-xx2xAA, MPL-A/B5xxx-xx2xAA,
. . MPL-B6xux-xx2xAA, MPL-BB1cr-x2xAA, 2090-XXxPMP-xeSxx )
MP-Series (Bulletin MPL) MPL-B960B-xx2xAA, MPL-B960C-xx2xAA,
MPL-B980B-xx2xAA, and MPL-B980C-xx2xAA
Bayonet N/A
MPL-B960D-xx2xAA, MPL-B980D-xx2xAA 2090-MCNPMP-65xx
1326AB (M2L/52L) 1326AB-Bxxxr-M2L/S2L 2090-XXxPMP-xrSxx ()
F-Series F-xox 2090-XXNPHF-xxSxx
1326AB (resolver) P-LOK 1326AB-Bxxxx-21 1326-CPx1T-L-xxx (continuous-flex) N/A
(1) For Bulletin MPL or 1326AB motors equipped with bayonet connectors. These cables are available as standard (catalog number 2090-XXNPMP-xxSxx) and continuous-flex (catalog number
2090-XXTPMP-xxSxx).
Table 70 - Motor Power Cable Compatibility - Threaded DIN and Circular Plastic Connectors
Connector Motor Power Cables Motor Power Cables
Motor/Actuator Type Motor/Actuator Cat. No. (with brake wires) (without brake wires)

MP-Series (Bulletin MPL)

MPL-A/B15xxx-xx4xAA, MPL-A/B2xxx-xx4xAA

MP-Series (Bulletin MPS) (Ct'{]‘r‘;'aag o) MPS-A/Brxx 2090-XXNPMF-xxSxx (standard) or 2090-CPWMADF-xxAFxx
MP-Series (Bulletin MPAS) DIN MPAS-A/Bxcx 2090-CPBM4DF-xxAFxx (continuous-flex) | (continuous-flex)
MP-Series (Bulletin MPAR) MPAR-A/B1xxx and MPAR-A/B2xxx (series A)
. ) Circular 2090-CPWM6DF-16AAxx
TL-Series (Bulletin TLY) Plastic TLY-Axxxx-H 2090-CPBM6DF-16AAxx (standard) (standard)
Table 71 - Motor Power Cable Compatibility - SpeedTec DIN Connectors
Connector Motor Power Cables " Motor Power Cables "
Motor/Actuator Type Motor/Actuator Cat. No. (with brake wires) (without brake wires)
MPL-A/B15xxx-xx7xAA, MPL-A/B2xxx-xx7xAA,
MPL-A/B3xxx-xx7xAA, MPL-A/B4xxx-xx7xAA,
MP-Series (Bulletin MPL) MPL-A/B45xxx-xx7xAA, MPL-A/B5xxx-xx7xAA,
MPL-B6xxx-xx7xAA, MPL-B8xxx-xx7xAA
MPL-B9xxx-xx7xAA
MP-Series (Bulletin MPM) MPM-A/Bxxxx
MP-Series (Bulletin MPF " MPF-A/B, 2090-CPWM7DF-xxAAxx
eries (Bulletin MPF) (C;rc:lerec) fBrocx 2090-CPBM7DF-xxAAxx (standard) or (standard) or
RDD-Series Dlﬁ RDD-Bxxxx 2090-CPBM7DF-xxAFxx (continuous-flex) | 2090-CPWM7DF-xxAFxx
(continuous-flex)
LDC-Series LDC-Cxxxx
MP-Series (Bulletin MPAI) MPAI-A/Bxxxx
MPAR-A/B3xxx,

MP-Series (Bulletin MPAR)

LDL-Series

MPAR-A/B1xxx and MPAR-A/B2xxx (series B)

LDL-xxxxxxx

(1) You must remove the motor-side o-ring when using 2090-CPxM7DF-xxAxxx cables.
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Connecting the Kinetix 6000 Drive System  Chapter 5

These cables contain only the three-phase power wires. The motors/actuators
either have no brake or a separate connector for brake connections. Thermal
switch wires are included in the feedback cable.

Refer to Axis Module/Rotary Motor Wiring Examples beginning on page 196

for interconnect diagrams.

Figure 56 - Motor Power Terminations (cables without brake wires)
’:‘

Motor Cable
Shield Clamp

CTRL2
CTRL1

Motor Power (MP) Connector Plug

e

MENENEREE

CONT EN-
CONT EN+

Kinetix 6000
IAM/AM Module
(IAM module is shown)

DPI

T1

oji@io

The cable shield clamp shown above is mounted to an IAM module. Cables
attach to the clamp on each AM module in the same way.
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These cables contain three-phase power wires and brake wires. The brake wires
have a shield braid (shown below as gray) that folds back under the cable clamp
before the conductors are attached to the motor brake (BC) connector. Thermal
switch wires are included in the feedback cable.

Refer to Axis Module/Rotary Motor Wiring Examples beginning on page 196

for interconnect diagrams.

Figure 57 - Motor Power Terminations (cables with brake wires)

. Motor Cable Shield
MP-Series Cable dlam
Brake Wires P
CTRLZ\ ‘
CTRL1 [
<]~ L2
DC- wle il
m DC+ v [
[@ ] |+ —
[@ J |3
M = <o
Hl N
a.: CONT EN- DBRK - ~X
i CONT EN+ DBRK + -=
RX ™ BAUD
DPI RATE
© @)

Kinetix 6000
IAM/AM Module
(IAM module is shown)

Motor Power
(MP) Connector

Resistive/Motor Brake
(BC) Connector

The cable shield clamp shown above is mounted to an IAM module. Cables
attach to the clamp on each AM module in the same way.
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The 1326AB (resolver) power cables (catalog number 1326-CPx1T-L-xxx)
contain the three-phase wires, brake wires, and thermal switch wires. To improve
the EMC performance of your system, route the wires as shown.

Refer to Axis Module/Rotary Motor Wiring Examples beginning on page 196

for interconnect diagrams.

Figure 58 - Motor Power Terminations (1326-CPx1T-L-xxx cable)

JAN

Low-profile motor feedback connector ~ MF-16 .
(2090-K6CK-DISMF) pins 16,17, and S~ MF-17 Thermal Switch

provide filtering for 1326-CPx1T-L-xxx cables ME-S Wires
(refer to page 124 for an illustration).

O|0|0|O
O|0|0

©)
CO0O |
O

® Terminal Block (mounted on DIN rail)
Refer to page 35 for treatment of painted panels.

f

O[O0

w!:\

Motor Cable Shield | | Kinetix 6000 IAM/AM Module

Thermal Switch Wires

y

Clamp (IAM module is shown)
7% CTRL
|[@ J] |cTRL
 E— L= i
% oC- e wle sl Motor Power
o 1 | DC+ v e (MP) Connector
o 1L —
) L3 2
@ ) |12 VTt
Py i / BRK + o[ o
— n - Resistive/Motor Brake
S o | ]| | B0 Comnecor
Keep wires separated | 1
as much as possible. o X wm

DPI RATE

©©

The cable shield clamp shown above is mounted to an IAM module. Cables
attach to the clamp on each AM module in the same way.

IMPORTANT  We recommend securing the cable shield in the clamp with a tie wrap to
improve stress relief.
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Cable shield and lead preparation is provided with most Allen-Bradley cable
assemblies. Follow these guidelines if your motor power cable shield and wires
require preparation.

Figure 59 - Cable Shield and Lead Preparation

Strip Length (see table below) —>| |<—

U
Outer Insulation
=
= w
Motor Power Cable
C = =

Exposed Braid

254mm (1.0in.) | 105 mm (4.1in.)

~<<——— 130mm(5.1in) —— >

Refer to Axis Module/Rotary Motor Wiring Examples beginning on page 196

for interconnect diagrams.

Table 72 - Motor Power (MP) Connector

Servo Motor MP Connector (IAM/AM module)
1326AB (resolver) All Other Motors MP Pin Signal
1/Black U/Brown 1 U
2/Black V/Black 2 v
3/Black W/Blue 3 W
Green/Yellow L Green/Yellow 4 €L

Table 73 - Termination Specifications

IAM/AM Module Recommended | StripLength | Torque Value
(at. No. mm? (AWG) mm (in.) Nem (Ib<in)
2094-ACO5-Mxx-x, 2094-AMP5-x, 2094-AMOT-x, dMe"t:;gs"zv::nggf/
2004-AC09-M02-x, 2004-AMO2-x, e o | 10038) 05...06
2004-BCO1-Myx-x, 2094-BMP5-x, 2004-BM01-x : : (44..53)
2004-BC02-M02-x, 2094-BM02-x
6 (10) max
2004-AC16-M03-x, 2094-AM03-X 12..15
2004-AC32-M05-x, 2004-AMO5-x 10(8) max 10(038) (106...13.2)
12..15

2004-BC04-MO3-x, 2094-BM03-x 10(8) max 10(0.38) i s
2094-BC07-M05-x, 2094-BM05-x 30 3) max 16(0.63) 24...3.0

' : (216...265)
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Connecting the Kinetix 6000 Drive System  Chapter 5

Wire the Motor/Resistive Brake (BC) Connector

This example applies to AM modules and the inverter section of IAM modules.

Figure 60 - IAM/AM Module (BC connector)

Kinetix 6000 IAM/AM Module
(IAM module is shown)

Motor/Resistive Brake
(BC) Connector

24V DC Brake Input Power Connections

IMPORTANT  Ifyour system includes a LIM module, you can source the 24V DC from the LIM

module (P1L or PSL connector).

Table 74 - Motor/Resistive Brake (BC) Connector

2094-ALxxS, 2094-BLxxS, 2094-AL09 and 2094-BL02 BC Connector
2094-XL75S-Cx LIM Modules LIM Modules (IAM/AM modules)

P1LPin Signal PSLPin Signal BCPin Signal

1 10_PWR2 1 MBRK PWR 3 PWR

2 10_COM2 2 MBRK COM 4 (]
RBM Module Connections
Table 75 - Motor/Resistive Brake (BC) Connector

. BC Connector
RBM Module I/0 Connections (IAM/AM modules)

TB3 Pin Signal MP Pin signal "

6 COIL_A1 1 DBRK+

7 (OIL_A2 2 DBRK-

(1) Firmware revision 1.071 or later is required to use the DBRK outputs on the Kinetix 6000 IAM/AM module.
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Chapter5  Connecting the Kinetix 6000 Drive System

Motor Brake Connections

The procedure for wiring your motor brake varies slightly, depending on the
motor family. The cables compatible with your motor or actuator depend on the
connectors installed on the motor or actuator. Refer to MP-Series (Bulletin
MPL) Motor Connectors on page 105 for more information on circular DIN
and bayonet connectors.

Table 76 - Motor Brake Cable Compatibility - Bayonet Connectors

Motor Series %onnector Brake Wires Cable Cat. No.
ype
MPL-A/B3xxx-xx2xAA, MPL-A/B4xxx-xx2xAA,
MPL-A/B45xxx-xx2xAA, MPL-A/B5xxx-xx2xAA, The motor has a brake
MPL-B6xxx-xx2xAA, MPL-B8xxx-xx2xAA, MPL-BIxxx-xx2xAA connector. Brake wires arein | 2090-UXxBMP-18Sxx brake cable "
Bayonet the brake cable.
1326AB (M2L/S2L)
F-Series The motor has a brake Straight brake connector kit 9101-0330
connector. Brake wires are in
1326AB (resolver) P-LOK the brake cable. 1326-CPx1T-L-xxx power cable

(1) For Bulletin MPL and 1326AB motors equipped with bayonet connectors. These cables are available as standard (catalog number 2090-UXNBMP-185xx) and continuous-flex
(catalog number 2090-UXTBMP-185xx).

Table 77 - Motor Brake Cable Compatibility - Threaded DIN and Circular Plastic Connectors

Connector

Motor Series Type Brake Wires Cable Cat. No.

MPL-A/B15xxx-xx4xAA, MPL-A/B2xxx-xx4xAA The motor/actuator does not

MPS-A/Bxox Circular have a brake connector. 2090-XXNPMF-xxSxx (standard) or
MPAS-A/BXX;(, MPMA-A/Bxy, (threaded) DIN | Brake wires are includedin | 2090-CPBM4DF-xxAFxx (continuous-flex)
MPAR-A/BTx0xx, MPAR-A/B2uxx (series A) the power cable.

TLY-Axxxx-H Circular Plastic 2090-CPBM6DF-16AAxx power cable

Table 78 - Motor Brake Cable Compatibility - SpeedTec DIN Connectors

Motor Series g;;:ector Brake Wires Cable Cat. No. "

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

MPL-A/B3xxx-xx7xAA, MPL-A/BAxxx-xx7xAA,

MPL-A/B45xxx-xx7xAA, MPL-A/B5xxx-xx7xAA,

MPL-B6xxx-xx7xAA, MPL-B8xxx-xx7xAA The motor/actuator does not

MPL-B9xxx-xx7xAA Circular have a brake connector. 2090-CPBM7DF-xxAAxx (standard) or
(SpeedTe) DIN | Brake wires are includedin | 2090-CPBM7DF-xxAFxx (continuous-flex)

MPM-A/Bxxx, MPF-A/Bxxx the power cable.

MPAR-A/B1xxx, MPAR-A/B2xxx (series B),

MPAR-A/B3xxx,

MPAI-A/Bxxx

(1) You must remove the motor-side o-ring when using 2090-CFBM7xx-xxAxxx cables.

IMPORTANT  Use surge suppression when controlling a brake coil. Refer to Controlling a
Brake Example on page 211.
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Figure 61 - Brake Cable Preparation
Outer Insulation
\ Strip Length 10 mm (0.375in.) _>| |<7
——
Brake Cable
& =
~—— 105mm (4.1in.) 44
Table 79 - Motor/Resistive Brake (BC) Connector
: BC Connector
Motor Brake Wires (IAM/AM module)
2090-XXNPMF-xxSxx
2090-UXxBMP-185xx 2090-CPBM6DF-16AAxx 1326-CPx1T-L-xxx . .
Brake Cable f,g:g:g:;‘f:mﬂ”m Power Cable Power Cable BCPin Signal
A/BR+ F/+ / BR+/MBRK+ 7/ MBRK+ 6/B1 5 MBRK+
C/BR- G/- / BR-/MBRK- 9/ MBRK- 4/B2 6 MBRK-
Table 80 - Termination Specifications
BC Connector (IAM/AM module) ‘Illvei::rglilzneended Strip Length Torque Value
BCPin Signal mm? (AWG) mm (in.) Nem (Ib-in)
BC-6 MBRK-
BC-5 MBRK-+
BC-4 om 0.22...0.25
BC3 PWR 0.75(18) 10(038) (19..22)
BC-2 DBRK-
BC-1 DBRK-+
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Chapter5  Connecting the Kinetix 6000 Drive System

Apply the Motor Cable Shield This procedure assumes you have completed wiring your motor power (MP)

a amp connector and are ready to apply the cable shield clamp.
TIP Your drive can be equipped with either the pivot-open or slide-open cable
clamp.

114

Follow these steps to apply the motor cable shield clamp.

1. Depress the springloaded clamp.

Screwdriver Tip

The pivot-open cable clamp was designed to )
3.5mm(0.141in.)

replace the slide-open cable clamp.

Pivot-open clamp features include:

« Screwdriver not required for depressing
the spring

» Tie wrap not required or recommended

Pry clamp back
with thumb.

-D‘
ECH

A

Screwdriver
Tipin Slot

\

Pivot-open Cable Clamp Slide-open Cable Clamp

2. Position the exposed portion of the cable braid directly in line with the
clamp.

3. Release the spring, making sure the cable and cable braid are held secure by
the clamp.

4. Attach tie wrap (slide-open clamp only) around cable and clamp for
additional strain relief.

otor
E d Braid Outer Insulation
(:ﬁgﬁda,ﬁ;,) \ Cable g Horizontal Cable Clamp Orientation Examples
(able Clam ]
I I P OuterInsulation~~ 11e Wrp Slide-open Cable Clamp
. }ﬂ Mi‘gg [ﬂ / Exposed Braid
Vertical Cable Clamp (under damp)

Orientation Example ‘ \
[ E Motor Cable

—T T

Ventholesontop >~
of IAM/AM module.

BRI

Outer Insulation Exposed Braid
_\ (under clamp)
Motor Cable
—

Pivot-open Cable Clamp

Vent holes on top of IAM/AM module. %@_@%@%
5. Repeat step 1 through step 4 for each IAM, AM, or IPIM module.
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Chapter 5

Feedback and I/0 Cable

Factory made cables with premolded connectors are designed to minimize EMI

Connections and are recommended over hand-built cables to improve system performance.
However, other options are available for building your own feedback and I/O
cables.

Table 81 - Options for Connecting Motor Feedback and 1/0
Connection Option Connector Kit Cat. No. Cable Using this Type of Cable
Premolded connector N/A Motor feedback Refer to Table 82 and Table 83 for the flying-lead cable
2090-K6CK-D15M Motor feedback available for your motor.

Low-profile connector kit

2090-K6CK-D26M

/0 interface

User-supplied flying-lead cable.

2090-K6CK-D15F

Auxiliary feedback

User-supplied flying-lead cable.

Low-profile connector kit

2090-K6CK-D15MF

1326-CCUT-L-xxx flying-lead feedback cable.

Motor feedback )
Refer to Table 82. . .Table 84 for the flying-lead cable
Low-profile feedback module 2090-K6CK-KENDAT available for your motor.
Panel-mounted breakout board kit | 2090-UXBK-D15xx (¥ Motor feedback Refer to Table 82. .. Table 84 for the flying-lead cable

available for your motor.

(1) Not compatible with 1326-CCUT-L-xxx

cable.

The procedure for wiring your motor feedback varies slightly, depending on the
motor family. The cables compatible with your motor or actuator depend on the
connectors installed on the motor or actuator. Refer to MP-Series (Bulletin
MPL) Motor Connectors on page 105 for more information on circular DIN
and bayonet connectors.

Table 82 - Motor Feedback Cable Compatibility - Bayonet Connectors

Feedback Cable

Motor/Actuator gonnector Feedback Type

ype Premolded Flying-lead
MPL-A/Bxxxx-S/Mx2xAA High-resolution encoder
MPL-A3x0r-Hx2xAA 2090-UXNFBMP-Sxx 2090-XXxFMP-Sxx ()
MPL-Adxxx-Hx2xAA Incremental encoder
MPL-A45xxx-Hx2xAA
MPL-B3xxx-Rx2xAA
MPL-BAxxx-Rx2xAA Bayonet Motor resolver N/A 2090-CDNFDMP-Sxx
MPL-B45xxx-Rx2xAA
1326AB-Bxxxx-M2L/S2L High-resolution encoder | 2090-UXNFBMP-Sxx 2090-XXxFMP-Sxx !
1326AB-Bxxxx-21 Motor resolver N/A 1326-CCUT-L-xxx
F-Series Incremental encoder 2090-UXNFBHF-Sxx 2090-XXNFHF-Sxx

(1) For Bulletin MPL and 1326AB (M2L/S2L) motors equipped with bayonet connectors. These cables are available as standard (catalog number 2090-XXNFMP-Sxx) and

continuous-flex (catalog number 2090-XXTFMP-Sxx).

Refer to Flying-lead Feedback Cable Pinouts beginning on page 117 for the

motor-to-drive feedback cable pinout used in your application.
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Chapter5  Connecting the Kinetix 6000 Drive System

Refer to MP-Series (Bulletin MPL) Motor Connectors on page 105 for more
information on circular DIN and bayonet connectors.

Table 83 - Motor Feedback Cable Compatibility - Threaded DIN/Plastic Connectors

116

Feedback Cable ("
Motor/Actuator gonnector Feedback Type
ype Premolded Flying-lead
MPL-A/B15xxx-V/Ex4xAA . )
MPLA /BZX))(())X(V /Ex4xXA High-resolution encoder
MPL-A/B15xxx-Hx4xAA
Incremental encoder 2090-XXNFMF-Sxx

MPL-A/B2xxx-Hx4xAA Circular N/A (standard) or

) . (threaded) DIN 2090-CFBM4DF-CDAFxx
MPS-A/Bxxxx-S/M (continuous-flex)
MPAS-A/Bxxxxx-V/A High-resolution encoder
MPAR-A/B1xxxx-V and MPAR-A/B2xxxx-V (series A)
TLY-Axxxx-H Circular Plastic | Incremental encoder 2090-CFBM6DD-CCAAxx 2090-CFBM6DF-CBAAXx

(1) You must remove the motor-side o-ring when using 2090-CFBM7xx-xxAxxx cables.

Table 84 - Motor Feedback Cable Compatibility - SpeedTec DIN Connectors

Feedback Cable (")
Motor/Actuator %onnector Feedback Type
ype Premolded Flying-lead
mgmjg;}fﬁ“\/\/l@;ﬁﬁl\ High-resolution encoder
m&%gggﬁHT{gﬁﬁA Incremental encoder
2090-CFBM7DD-CEAAXX 2090-CFBM7DF-CEAAXX
MPL-A/B3x0x-S/Mx7xAA, (standard) or (standard) or
MPL-A/BAxxx-S/MX7xXAA, 2090-CFBM7DD-CEAFXx 2090-CFBM7DF-CEAFXx
MPL-A/BA45xxx-S/MXTXAA, Gircular (continuous-flex) (continuous-flex)
MPL-A/B5xxx-S/Mx7xAA, (SpeedTec) DIN | High-resolution encoder
MPL-B6xxx-S/Mx7xAA,
MPL-B8xxx-S/Mx7xAA
MPL-B9xxx-S/Mx7xAA
MPL-A/B3px-Hx7xAA g; 2090-XXNFMF-Sxx
MPL-A/B4xxx-Hx7xAA (standard) or
MPL-A/B45 - Ha7xAA @ Incremental encoder  { N/A 2090-CFBM7DF-CDAPxx
LDAT-Sxxxoox-xBx &) (continuous-flex)
MPL-B3jox-Ra7xAA 2090-CFBM7DF-CEAAXY
mgli—?m—Rsz(xAﬁA Qraular Motor resolver N/A (standard) or
-BAS0-Ri7x (SpeedTec) DIN 2090-CFBM7DF-CEAFxx
MPM-A/Bxoox-2 (continuous-flex)
MPF-A/Bxxxx-S/M
MPM-A/Bxxxxx-S/M 2090-CFBM7DD-CEAAxx 2090-CFBM7DF-CEAAXx
VPPN ooy and MPAR B 2o 5 (standard) or (standard) or
-A/B1xxxx-V an -A/B2xxxx-V (series — ; 2090-CFBM7DD-CEAFxx 2090-CFBM7DF-CEAFxx
MPAR-A/B3xxxx-M Gircular High-resolution encoder (continuous-flex) (continuous-flex)
MPAI-A/BxooxM3 (SpeedTec) DIN
RDB-Bxxxx-7/3 2090-XXNFMF-Sxx
- N/A (standard) or
LDC-Cxxx or LDL-xooex @ Sin/Cos encoder or 2090-CFBM7DF-CDAFxx
TTL encoder (continuous-flex)

(1) You must remove the motor-side o-ring when using 2090-CFBM7xx-xxAxxx cables.
(2) These motors/linear thrusters are equipped with SpeedTec DIN connectors, however, the feedback option requires the additional conductors supplied with the cables listed.

Refer to Flying-lead Feedback Cable Pinouts beginning on page 117 for the

motor-to-drive feedback cable pinout used in your application.
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Flying-lead Feedback Cable Pinouts
Table 85 - 2090-XXxFMP-Sxx Feedback Cable ("
CB:r)l’:::ttor Pin High-resolution Feedback Incremental Feedback
Drive MF
MPL-B3xxx. .. MPL-B9xxx-M/Sx2xAA MPL-A3xxx-M/Sx2xAA MPL-A3xxx-Hx2xAA Connector Pin
Rotary Motors MPL-A5xxx-M/Sx2xAA MPL-Adxxx-M/Sx2xAA MPL-Adxxx-Hx2xAA
1326AB-Bxxx-M2L/S2L MPL-A45xxx-M/Sx2xAR MPL-A45xxx-Hx2xAA

A Sin+ Sin+ AM+ 1

B Sin- Sin- AM-

C Cos+ Cos+ BM+ 3

D Cos- Cos- BM- 4

E Data+ Data+ IM+ 5

F Data- Data- IM- 10

K Reserved EPWR_5V EPWR_5V 14

L Reserved ECOM ECOM 6

N EPWR_9V Reserved Reserved 7

P ECOM Reserved Reserved 6

R TS+ TS+ TS+ n

S TS- TS- TS- -

T Reserved Reserved S1 12

u Reserved Reserved S2 13

v Reserved Reserved S3 8

(1) These cables are available as standard (catalog number 2090-XXNFMP-Sxx) and continuous-flex (catalog number 2090-XXTFMP-Sxx).

Table 86 - 2090-CFBM7DF-CEAAxx Feedback Cable Table 87 - 2090-CDNFDMP-Sxx Feedback Cable
Motor DIN ) 'I\!Aepslg g’;;:{e;g?:;: Drive MF ) Motor Bayonet Resolver Feedback Drive MF ]
Connector Pin MPM-s00000c-2 Connector Pin Connector Pin MPL-Bxxxx-Rx2xAA Connector Pin
1 S2 1 A S2 1
2 S4 2 B S4 2
3 S1 3 C S1 3
4 3 4 D S3 4
5 R1 5 G R1 5
6 R2 10 H R2 10
1 EPWR_9V 7 N EPWR_9V 7
12 ECOM 6 P ECOM 6
13 TS+ il R TS+ n
14 TS- 6 S TS- 6
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Table 88 - 2090-XXNFMF-Sxx or 2090-CFBMxDF-xxAxxx Feedback Cables

g:;:':(rtgw,in High-resolution Feedback Incremental Feedback
MPL-B15xxx. . .MPL-B2xxx-V/Ex4/7xAA | MPL-A15xxx. .. MPL-A2xxx-\/Ex4/7xAA
MPF/MPS-Bxxx-M/S MPF/MPS-A3xx-M/S
MPE-AS)00x-M/S MPE/MPS-Adix-M/S L
MPF/MPS-A45xx-M/S MPL-B1500c-Hxd/ TxAA
MPS-ASx0x-M/S i
Rotary Motors MPL-B3xxx...MPL-B9X0-W/STXAA | RDB-Brooor-3/7 MPL-B2uaHxd/7xAA Drive MF
MPL-A5x00-M/Sx7xAA MPL-A3x00¢-M/Sx7xAA MPL-A3s00c-Hx7XAA Connector Pin
MPM-A165xxx. ..MPM-A215xxx MPL-Adxxx-M/Sx7xAA MPL-A4xxx-Hx7xAR
MPM-Bioooor-MW/s MPL-A450-M/Sx7XAA MPL-A4500-HxTxAR
MPM-A115xxx. .. MPM-A130xxx-M/S
Linear Motors N/A LDC-Cxxxx and LDL-xxxx LDC-Coxxx and LDL-xoxx
Linear Actuators MPAS-Bxooo-\ixxSxA MPAS-Axoocx-IxxSxA MPAS-A/Bxxxxx-ALMx2C
MPAR-Bxoxx, MPAI-Bxoxx MPAR-Axxxx, MPAI-Axxxx LDAT-Sxxxxxx-xBx
1 Sin+ Sin+ AM+ 1
2 Sin- Sin- AM- 2
3 Cos+ Cos+ BM+ 3
4 Cos- (os- BM- 4
5 Data+ Data+ IM+ 5
6 Data- Data- IM- 10
7 Reserved LK+ Reserved 9
8 Reserved Ay Reserved 15
9 Reserved EPWR_5V EPWR_5V 14
10 Reserved ECOM ECOM 6
1" EPWR_9V Reserved Reserved 7
12 ECOM Reserved Reserved 6
13 TS+ TS+ TS+ 1
14 TS- TS- TS- -
15 Reserved Reserved S1 12
16 Reserved Reserved S2 13
17 Reserved Reserved S3 8

(1) Applies to RDB-Bxxxxx-3/7 direct-drive motors only.
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Table 89 - 2090-CFBM6DF-CBAAxx Feedback Cable

Rotary Motor Incremental Feedback | prive ME Rotary Motor Incremental Feedback | pyive MF
Connector Pin | 11y_pooo-H Connector Pin Connector Pin | 11y_anx-H Connector Pin
9 AM+ 1 15 S1 12

10 AM- 2 17 S2 13

11 BM+ 3 19 S3 8

12 BM- 4 22 EPWR_5V 14

13 IM+ 5 23 ECOM 6

1 IM- 10 2 Shield ﬁf}’l‘]';ﬁ]‘g“’
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Table 90 - 2090-XXNFHF-Sxx Feedback Cable

Rotary Motor Incremental Feedback Drive MF

Connector Pin F-Series Motors Connector Pin

A AM+ 1

B AM- 2

C BM+ 3

D BM- 4

E IM+ 5

F IM- 10

G Reserved -

H Reserved -

J EPWR_5VM 14

K EPWR_5VM 14

L ECOMM 6

M ECOMM 6

N S2 13

p S3 8

R TS+ n

S TS- 6

T S1 12
Table 91 - 1326-CCUT-L-xxx Feedback Cable Table 92 - 1326-CPx1T-L-xxx Power Cable
Rotary Motor Resolver Feedback Drive MF Rotary Motor Thermal Switch Drive MF
Connector Pin 1326AB-Bxoxx-21 Connector Pin (") Connector Pin %ggf\f;t.'é’;;a.n Connector Pin @)
A R1 5 5 TS+ 16
B R2 10 9 TS- 17
C - - - Shield S
D S1 3
E S3 4
F - —
G S2 1
H S4 2

(1) For termination of individual drain wires, use Low Profile connector kit (catalog number 2090-K6CK-D15MF) and reference figure on page 124.
(2)  Thermal switch wires (5 and 9) are in the motor power cable (catalog number1326-CPx1T-L-xxx). Use Low Profile connector kit (catalog number 2090-K6CK-D15MF) and reference figure on

page 124.
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Wiring the Feedbackand I/Q  These procedures assume you have mounted your Kinetix 6000 system,

Connectors completed all power wiring, and are ready to connect your feedback and I/O
cables.
For This Connection Go to
Premolded cable Connect Premolded Motor Feedback Cables on page 120.
Panel-mounted breakout board Connect Panel-mounted Breakout Board Kits on page 121.
Low-profile connector Wire Low-profile Connector Kits on page 122.

Connect Premolded Motor Feedback Cables

Motor feedback cables with premolded connectors plug directly into 15-pin
motor feedback (MF) connectors on either the IAM or AM modules (no wiring
is necessary).

IMPORTANT  When using Bulletin 2090 cables with premolded connectors, tighten the
mounting screws (finger tight) to improve system performance.

Figure 62 - IAM/AM Module (MF connector)

5 o Kinetix 6000, Side View
(IAM module is shown)

Kinetix 6000, Front View
(IAM module is shown)

2090-CFBM7DD-CDAAxx Cable
(premolded connector)

Motor Feedback (MF) Connector
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Connect Panel-mounted Breakout Board Kits

The 2090-UXBK-D15xx panel-mounted breakout board kit includes a DIN-rail
breakout board and cable. The cable connects between the breakout board and
the motor feedback (MF) connector. Wires from your flying-lead motor
feedback cable connect to the terminals.

Figure 63 - IAM/AM Module (MF connector)

Kinetix 6000, Side View
(IAM module is shown)

Kinetix 6000, Front View
(IAM module is shown)

2090-UXBC-D15xx
Breakout Cable

Motor Feedback (MF) Connector

2090-UXBB-D15
Refer to CN2 Motor Feedback Breakout Board Panel-mounted Breakout Board

Installation Instructions, publication 2090-IN006, for

connector breakout board specifications. Wire Terminations

IMPORTANT  The panel-mounted breakout board kit (2090-UXBK-D15xx) is not compatible
with 1326-CCUT-L-xxx cable.
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Wire Low-profile Connector Kits

The 2090-K6CK-xxxx low-profile connector kits are suitable for terminating

flying-lead motor feedback, auxiliary feedback, and I/O connections. They also

apply to I/O connections on the 2094-AL09 and 2094-BL02 LIM modules.

Table 93 - Low-profile Connector Kits

Connector Kit
(at. No.

Description

Cable Compatibility

2090-K6CK-KENDAT

Low-profile feedback module for EnDat to Hiperface conversion (15-pin, male, D-sub). Use with any Kinetix 6000 IAM/AM
module and Bulletin RDB direct-drive motor with EnDat high-resolution feedback.

2090-XXNFMF-Sxx,
2090-CFBM7DF-CDAFxx

2090-K6CK-D15M

Low-profile connector kit for motor feedback (15-pin, male, D-sub). Use with any Kinetix 6000 IAM/AM module and
compatible motors with incremental or high-resolution feedback.

2090-XXxFMP-Sxx,
2090-XXNFMF-Sxx,
2090-XXNFHF-Sxx,
2090-CFBMxDF-CxAxxx

2090-K6CK-D15M

Low-profile connector kit for motor feedback (15-pin, male, D-sub). Use with Kinetix 6000 IAM/AM module and
MPL-Bxxxx-R (resolver feedback) motors.

2090-CDNFDMP-Sxx
2090-CFBM7DF-CEAAXX
2090-CFBM7DF-CEAFxx

2090-K6CK-D15MF

Low-profile connector kit for motor feedback (15-pin, male, D-sub) with filter.
Use with Kinetix 6000 IAM/AM module and 1326ABxxxx-21 (resolver feedback) motors.

1326-CCUT-L-xxx

2090-K6CK-D15F

Low-profile connector kit for auxiliary feedback (15-pin, female, D-sub). Use with any Kinetix 6000
IAM/AM module for auxiliary feedback applications.

Customer Supplied

2090-K6CK-D26M

Low-profile connector kit for I/0 (26-pin, male, D-sub). Use with any Kinetix 6000 IAM/AM module or 2094-AL09 and
2094-BL02 LIM module for making 1/0 connections.

Customer supplied

122

Motor Feedback (MF) Connector

Figure 64 - IAM/AM Module (10D/MF/AF connectors)

Kinetix 6000, Front View
(IAM module is shown)

1/0 (10D) Connector ———

1/0 Cable

Auxiliary Feedback (AF) Connector
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Low-profile Connector Kit
with flying-lead Feedback or
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Chapter 5

Figure 65 - Wiring (15-pin) Flying-lead Feedback Cable Connections
2090-K6CK-D15M and 2090-K6CK-D15F Connector Kit

15-pin (male) Motor Feedback
Low-profile Connector

15-pin (female) Auxiliary Feedback
Low-profile Connector

Braided Shield ——>

Outer Insulation ——

DX X

‘ Shield Clamp

\ii\
7 B
Turn clamp overtohold

small wires secure.

Bare Wires

Wire Insulation ——
Foil Shield —>
Braided Shield ——>

Outer Insulation ——

XX X

Bulletin 2090
Feedback Cable

Low-profile Connector Kit

Exposed Braid Under Clamp

2090-K6CK-D15x

Pin 10 —
Pin5 —

Pin1 —

o

| — Pin6
— Pin11

Jo
)

pele’ey

— Pin15 Pin 1 —

l...
Loo00d

— Pin11
™ Pin6

Pin5 —
Pin 10 —

— Pin 15

ol

Bulletin 2090
Feedback Cabl

Refer to Chapter 4 for feedback
signal descriptions.

Refer to Appendix A for the motor feedback
interconnect drawing for your application.

Refer to Low Profile Connector Kit Installation Instructions,
publication 2094-IN007, for connector kit specifications.

le

Figure 66 - Wiring (15-pin) Flying-lead Feedback Cable Connections
2090-K6CK-KENDAT Feedback Module

15-pin (male) Motor Feedback

[r=="Ta"
Status 4 - Low-profile Connector
Indicator 1 "
i Pin10—| O
j"” —
— Pin5 —{=\ ~Y— Pin15
Mounting o
Screws Pin 1 —fi— s =4— Pin11
. — = pine
Bulletin 2090 C o

Feedback Cable

2090-K6CK-KENDAT
Low-profile Feedback Module

‘ Shield Clamp

@Ii\
Turn clamp over to hold
small wires secure.

Exposed Braid Under Clamp

Refer to Chapter 4 for feedback
signal descriptions.

Refer to Appendix A for the motor feedback
interconnect drawing for your application.

Refer to Low Profile EnDat Feedback Modules
Installation Instructions, publication 2090-IN020, for
connector kit specifications.

Bulletin 2090
Feedback Cable
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Figure 67 - Wiring (15-pin) Flying-lead Feedback Cable Connections
2090-K6CK-D15MF Connector Kit

Bare Wires H 1Y 15-pin (male) Motor Feedback

Drain Wire — 1 Low-profile Connector
Wire Insulation —— | Pin 10 @)
en: | — in10 —|

Foil Shield ——— ] . )

Mounting Pin5 —WT — Pin15

Braided Shield ——} == = Screws Pin1 —| Lol pin1
) 1326-CCUT-Lxx — S R

Outer Insulation ——»| ¢ I— o Pin6
Drain wire (only with 1326-CCUT-L-xxx . .
cable) folded back under clamp. Refer to Chapter 4 for feedback signal descriptions.
Low- rzoofﬁch (?rfr:(e?tlfl\lgli Tie Refer to Appendix A for the motor feedback
P Wrap interconnect diagram for your application.
Shield Clamp Referto .Low Profile Connector Kit Installgtion I.nstru.ctions,
T e publication 2094-IN007, for connector kit specifications.
Koo o] oSS
. Pins S, 16, and 17 are included on only 2090-K6CK-D15MF
Exposed Braid under damp Low-profile connector kits and used for thermal switch
connections to 1326AB (resolver) motors. After filtering, these
N pins connect to MF-11 and MF-6.
/
Turn clamp over to hold

small wires secure. 1326-CCUT-L-xxx Feedback Cable Thermal Switch Wires

IMPORTANT  The purpose of the cable shield clamp is to provide a proper ground and
improve system performance, not stress relief.
(lamping the exposed braid under the shield clamp is critical. Turn clamp over,
if necessary, to be sure of a proper ground.

Figure 68 - Wiring (26-pin) Flying-lead 1/0 Cable Connections
2090-K6CK-D26M Connector Kit

- N Pin18 | ©
/ i Pin9 — L Pin26
Mounting
Screws
\ Pin1— — Pin19
™—Pin10
. (@)
26-pin (male) 1/0
2090-K6CK-D26M Low Profile Connector
Low Profile Connector Kit)

Refer to Low Profile Connector Kit Installation Instructions,
publication 2094-IN007, for connector kit specifications.

Tie Wrap
Slot

@ii\
Turn clamp overtohold
small wires secure.

Three Conductor Discrete 1/0 Wire

1/0 Cables
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External Shunt Module Fol{iovll these guidelines when wiring your external active or passive shunt
Connections modHe

IMPORTANT  When tightening screws to secure the wires, refer to the tables beginning on
page 95 for torque values.

IMPORTANT  Toimprove system performance, run wires and cables in the wireways as
established in Chapter 2.

Figure 69 - Shunt Module Wiring

Use This With This .
Shunt Module Gat. No. Drive Module Do This
Power rail mounted shunt 2094-BSP2 N/A + Verify the internal shunt jumper is in place between RC-2 and RC-3 (refer to Figure 70).
module. « Verify the thermal switch jumper is in place between TS-1and TS-2 (refer to Figure 70).
+ Remove the internal shunt jumper between RC-2 and RC-3.
« Remove the thermal switch jumper between TS-1and TS-2
External passive shunt 2094-BSP2 (if your shunt module includes a thermal switch).
module connected tothe | 1394-SRxxxx Shunt module + Refer to External Shunt Modules on page 48 for noise zone considerations.
power rail shunt module. « Refer to Shunt Module Wiring Examples on page 195.
« Refer to the installation instructions provided with your Bulletin 1394 shunt module,
publication 2090-IN004.

Figure 70 - Shunt Module Jumper Settings

—

Kinetix 6000 Shunt Module, Top View

(able Shield
(catalog number 2094-BSP2)

| [ Jumpers M

/

External Shunt Resistor
(RC) Connector

External Thermal Switch
(TS) Connector

—

(1) These are the default jumper settings.
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IPIM Module Connections An overview of the Kinetix 6000M integrated drive-motor (IDM) system

connections are shown here.
e Refer to Chapter 2 on page 25, for noise zone considerations.

o Refer to Appendix A, on page 210, for an interconnect diagram featuring
the Kinetix 6000M integrated drive-motor (IDM) system.

o Refer to the Kinetix 6000M Integrated Drive-Motor System User Manual,
publication 2094-UMO003, for more information when wiring your IPIM

module.

IMPORTANT  Toimprove system performance, run wires and cables in the wireways as
established in Chapter 2.

Figure 71 - IPIM Module Connections

2094-SEPM-B24-S
IPIM Module (top view)

DCBus

2090-CHBP8S8-12AAxx Hybrid Cables
Connector

(IDM unit-to-unit)

2090-CTHP8 Hybrid Terminator Inter-module
(last IDM unit only) ~= Communication
Connector
2000-CTSRP Network Eggenl‘ft‘;‘r‘e"’ﬁ
Terminator (last IDM unit only)
D 2090-CNSYPXS-AAXK Enable Input
! Connector

Network Cables <

« Enable Connector
« Sercos Connectors (TX, RX)

MDF-SBoxxor-Qx8XA-S <X
IDM Units y

2094-SEPM-B24-S
IPIM Module (front view)
2090-CNSSPxS-AAXx
Network Cable e
IDM Network
Ethernet %‘ Connector
« Digital Input Connectors (1,2, 3) Cor?negtors _
+ Network Node Address Switches (S1, 510) (not in view)

« Status Indicators (D, N)
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RBM Module Connections Follow these guidelines when wiring your Bulletin 2090 Resistive Brake Module
(RBM).

IMPORTANT  To be sure of system performance, run wires and cables in the wireways as
established in Chapter 2.

If your application requires an RBM module and you are wiring to a Kinetix 6000
IAM/AM module, then refer to the following:

o Cable Categories for Kinetix 6000 Systems on page 45 to establish noise
zones when mounting the RBM module on your panel.

o Resistive brake module to Kinetix 6000 drive interface cable (catalog
number 2090-XXNRB-xxFOPx).

e The example diagram below and others in Appendix G, beginning on
page 265.

o The installation instructions provided with your RBM module,

publication 2090-IN009.

Figure 72 - RBM Module Connections

1/0 Connections

/_ (TB3) Connector

|| «——— Contactor Status Indicator

RBM Module,
Front View

Kinetix 6000

IAM/AM Module, Top View
(IAM module is shown)

Motor Power
Cable Clamp
(exposed shield

Motor Connections
(TB2) Connector

Drive Connection S
(TB1) Connector > 12

<

I [efefelefele] [oe]
=
L

CONTEN:
CONTENs

Exposed Shield Braid
Under Clamp —————y

2090-XXNRB-xxFOPx
RBM/Kinetix 6000 Interface Cable

Motor Cable
Shield Clamps

<

Bulletin 2090 Motor Power Cable

To Motor
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Sercos Fiber-optic Cable Thciis pr;)clzdurc as63umeIs KK:II/IEKZ you(i IiogiXSOOO Zcrco; intcrfagc module/ PC}Il
. card and Kinetix 6000 modules mounted and are ready to connect the
Connections fiber-optic cables.

The sercos fiber-optic ring is connected by using the sercos receive (Rx) and
transmit (Tx) connectors. Refer to page 58 to locate the sercos connectors on
your Kinetix 6000 IAM/AM module and IPIM module. Refer to the figure
below to locate the connectors on your Logix5000 sercos interface module or

PCI card.

Plastic cable is available in lengths up to 32 m (105.0 ft). Glass cable is available in
lengths between 50 m (164.2 ft) and 200 m (656.7 ft).

Figure 73 - CompactLogix, ControlLogix, and SoftLogix Sercos Connectors

SERCOS interface™|

:

CompactLogix Controller ControlLogix Controller

1768-MO4SE Sercos 1756-MxxSE Sercos
interface Module |F2 22 BB & interface Module E
- é ig} SoftLogix Controller
The /I\'OQ:?( DES|gner 1756-PM16SE Sercos interface PCl Card
pplication ® (as viewed from the back of your personal

I gﬁ) computer)

Front View — X

P (o) O Sercos Transmit Connector, Tx
.Tﬁ) g || Front View RY
Rx (front) N/ .
O Sercos Receive Connector, Rx
Bottom View ()| Sercos Receive Connector, Rx (front)
O Sercos Transmit Connector, Tx (rear) M
~N——— N——

Connect the cable from transmit on the Logix5000 module to receive on the
IAM/AM or IPIM module, then transmit to receive (drive to drive), and from
transmit on the last drive back to receive on the Logix5000 module.

finger-tight torque when attaching the fiber-optic cables to the Kinetix 6000
IAM/AM modules and IPIM module. Do not use a wrench or any other
mechanical assistance.

2 ATTENTION: To avoid damage to the sercos Rx and Tx connectors, use only

For more information, refer to Fiber-optic Cable Installation and Handling
Instructions, publication 2090-IN010.

SoftLogix and ControlLogix controllers are used in the following examples;
however, CompactLogix controllers connect in the same manner.
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Figure 74 - Fiber-optic Cable Example - SoftLogix Controller

SoftLogix Controller
@1 1784-PM16SE Sercos

1%®] interface PCI Card
Transmit | &

B

Receive |&
\ Sercos fiber-optic ring
; N
Receive Transmit Receive Transmit
5
g B [
Kinetix 6000 S (S | - Kinetix 6000 S|«
system | | | & system | | | Wi

IMPORTANT  The CompactLogix controller (catalog number 1768-MO4SE) is limited to four
axes per module.

In this example, two Logix5000 modules are installed in separate chassis.
Figure 75 - Fiber-optic Cable Example - Two Logix5000 Controllers

1756-MxxSE Sercos interface Modules

[1 Logix5000 Controller
(ControlLogix controller

Logix5000 Controller
(ControlLogix controller is shown)

[l — is shown) [l E =
Transm}T Rneceive Transm? LRneceive
Transmit Receive
> Sercos Fiber-optic Ring
Receive Transmit
Kinetix 6000 d
System 0eoJe
]
Sercos Fiber-optic Ring

IMPORTANT  (Clean the fiber-optic cable connectors prior to installation. Dust in the
connectors can reduce signal strength. For more information, refer to Fiber-
optic Cable Installation and Handling Instructions, publication 2090-IN010.
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When connecting 2094-BM03-x and 2094-BM05-x (double-wide) axis modules,
use 2090-SCEP0-2, 0.2 m (7.0 in.) cables. When connecting 2094-AMaxx-x,
2094-BMP5-x, 2094-BM01-x, and 2094-BM02-x (single-wide) axis modules,
use 2090-SCEPO-1, 0.1 m (5.1 in.) cables.

Figure 76 - Fiber-optic Cable Example - Logix5000 Controller with Double-wide Drive Modules

1756-M16SE Sercos
Interface Module

5 Sercos Fiber-optic Ring

Logix5000 Controller
(ControlLogix controller is shown)

02m 0.1m
(7.1in.) (5.1in.)

Kinetix 6000 System
(5-axis power rail)

In this example, the second Kinetix 6000 system is mounted in a separate cabinet
and connected with bulkhead adapters.

IMPORTANT  Toavoid signal loss, do not use bulkhead adapters to connect glass cables. Use
only bulkhead adapters for making plastic-to-plastic cable connections.

Figure 77 - Fiber-optic Cable Example - Logix5000 Controller with Bulkhead Adapters

1756-MxxSE Sercos

Interface Module ! Cabinet

1
L Logix5000 Controller |

(ControlLogix controller is shown) .

Sercos Fiber-optic
== Bulkhead Adapter
Transmit || Receive m

) Sercos Fiber-optic Ring \ T > Sercos Ring
Receive Transmit || Receive \ Transmit

Sercos Fiber-optic
g Bulkhead Adapter fl |5

nff]

Kinetix 6000
System

Kinetix 6000
System
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Kinetix 6000M Integrated
Drive-Motor Sercos
Connections

Logix5000 Controller
(ControlLogix controller is shown)

The Kinetix 6000 sercos ring includes the Kinetix 6000M integrated drive-motor
(IDM) units and IDM power interface modules (IPIM). Fiber-optic connections
are made from drive-to-drive and drive-to-IPIM module. IDM network
connections continue from the IPIM module to the IDM units.

Because the Kinetix 6000M (IPIM) module has fiber-optic cable connectors
positioned identical to the Kinetix 6000 (2094-BMxx-S) drives, the IPIM
module uses the same fiber-optic cable lengths as the drive modules.

Figure 78 - Fiber-optic Cable Example - Logix5000 Controller with Kinetix 6000M (IPIM) Module

1756-M16SE Sercos
Interface Module Sercos Fiber-optic Ring

0.Tm

| Kinetix 6000 System
|| (4-axis power rail)

2094-SEPM-B24-S IPIM Module J
2094-BMxx-x Single-wide AM Modules

In this example, all the drive modules and the IPIM module are on the same
sercos ring. The ring begins and ends at the 1756-M16SE sercos module. IDM
units (not shown for simplicity) connected to the IPIM module, are also part of
this sercos ring.

For more Kinetix 6000 IDM system examples including the IDM units, refer to
the Kinetix 6000M Integrated Drive-Motor System User Manual, publication
2094-UMO003.
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Ethernet Cable Connections  This procedure assumes you have your ControlLogix or CompactLogix
EtherNet/IP module and Bulletin 2094 control modules mounted and are ready
to connect the Ethernet network cables.

The EtherNet/IP network is connected by using the PORT 1 and/or PORT 2

connectors.

Table 94 - EtherNet/IP Connector Location

Drive Family | Cat. No. EtherNet/IP Network Refer to

Kinetix 6000M | 2094-SEPM-B24-S Monitoring, diagnostics, and firmware upgrades | page 59

Figure 79 - ControlLogix and CompactLogix Ethernet Port Locations

(@)
ControlLogix Controller cemes—== | CompactLogix 5370 L1, L2, and L3 Controllers
1756-ENxT EtherNet/IP module is shown. " = | 1769-L36ERM controller is shown.
A | ]
o<

Front Views }
- wil> A L
LM
ControlLogix Ethernet Ports I I
The 1756-EN2T modules have only one port, Bottom Views | ] - Port 1, Front
1756-EN2TR and 1756-EN3TR modules have two.
Ny |t — ~a—— Port 2, Rear
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Chapter 6

Configure and Start the
Kinetix 6000 Drive System

This chapter provides procedures for configuring your Kinetix 6000 system
components with your Logix sercos module.

Topic Page
Configure the Kinetix 6000M Integrated Drive-Motor System 133
Configure the Drive Modules 134
Configure the Logix5000 Sercos interface Module 140
Apply Power to the Kinetix 6000 Drive 153
Test and Tune the Axes 155
Configure Drive Parameters and System Variables 160
TIP Before you begin, make sure you know the catalog number for each drive

component, the Logix5000 module, and the servo motor/actuator in your
motion control application.

cOnfigure the Kinetix 6000M Configuration for the Kinetix 6000M integrated drive-motor (IDM) system
Inte grat ed Drive-Motor follows a procedure similar to what is described in this chapter. You'll assign each

IDM unit a node address and configure the IDM system in the Logix Designer
System application.

The IPIM module does not require configuration for your IDM units to be
configured in the sercos ring. However, you can include the IPIM module in your
project by connecting it to a configured Ethernet module in the Logix5000
chassis and adding it under the Ethernet module in the I/O configuration tree.
An Add-On Profile is also needed to use the IPIM module in the project, but asa
result you can view IPIM module status information in the configuration
software and use it in your application program. The Ethernet connection is also
used to upgrade the IPIM module firmware by using ControlFLASH software.

For system configuration and startup procedures specific to the IDM system,

refer to the Kinetix 6000M Integrated Drive-Motor System User Manual,
publication 2094-UMO003.
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COnfigure the Drive Modules Follow these steps to configure the integrated axis module (IAM) and axis
modules (AM).

IMPORTANT If you have one or more IDM power interface modules (IPIM) on your power
rail, refer to the Kinetix 6000M Integrated Drive-Motor System User
Manual, publication 2094-UM003, for system configuration information
specific to the Kinetix 6000M IDM system.

1. Verify that no power is applied to the IAM and AM modules and that the
communication cables are plugged into the appropriate connectors.

To verify communication, refer to Sercos Fiber-optic Cable Connections

on page 128.
To Configure Begin With
The IAM module step 2
Any AM module step4

Kinetix 6000M Integrated Drive-Motor User Manual,

- 0
Kinetix 6000M IDM system publication 2094-UM003.

(1) Sercos fiber-optic cable connections for the Kinetix 6000M integrated drive-motor (IDM) system are on page 131.

2. Set the base node address for the IAM module by setting the Node
Address switches.

Valid node addresses for sercos communication are 01...99. The left switch
sets the most significant digit (MSD) and the right switch sets the least
significant digit (LSD).

To Press
Increment the (MSD/LSD) node address The plus (+) switch.
Decrement the (MSD/LSD) node address The minus (-) switch.

Decrements MSD | [=1] | [=1] | Decrements LSD

MSD @ @ LSD

Increments MSD | 3 Increments LSD

Setting the base node address on the IAM module determines the node
address for the IAM (inverter) module. Node addressing for all slot
locations on the same power rail increment (from the IAM inverter) left to

right.

3. Cycle control power to initialize the IAM module.

IMPORTANT  Thebase node address setting takes effect only after the IAM module is
initialized.
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IMPORTANT  When two or more IAM modules are connected to the same sercos
interface module, each node address must be unique.

Refer to the node addressing examples beginning on page 136.

4. Set the sercos communication rate with DIP switches 2 and 3.

For This Communication Rate Set Switch 2 Set Switch 3
4 Mbps OFF ON
8 Mbps 1 ON OFF

(1) The Kinetix 6000M IDM system supports only 8 Mbps and is hardwired for this setting.

5. Set the sercos optical power level to High with DIP switch 1.

For This Optical Power Level Set Switch 1

Low OFF

High ON
DIP Switches Set for DIP Switches Set for
4 Mbps Applications 8 Mbps Applications

(high power setting)

i

(high power setting)

Kinetix 6000 IAM/AM Module,
(AM module is shown)

Switch in ON Position

Sercos Communication Rate
and Optical Power Switches

6. Repeat step 4 and step S for each 2094-xMxx-x AM module.
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Figure 80 - Node Addressing Example 1

1756-MxxSE Sercos

; interface Module
e IR

| Logix5000 Controller

Transmit Tﬁceive

Kinetix 6000 Drive
System 1 (6-axis power rail)

Base Node Address
Switches

136

(ControlLogix controller is shown)

\

Sercos Fiber-optic Ring j
Receive Transmit

Receive ~ Transmit

Kinetix 6000 Drive
System 2

= — (2-axis power rail)
|| e dua

08 = AM module (axis 2) node address
07 = 1AM module (axis 1) base node address

T L 06 = Slot-filler Module slot location
05 = Shunt Module slot location
04 = AM Module (axis 4) node address

03 = AM Module (axis 3) node address
02 = AM Module (axis 2) node address

01=1AM Module (axis 1) base node address

In Example 1, the Kinetix 6000 (6-axis) drive system 1 power rail contains one
IAM module, three AM modules, one shunt module, and one slot-filler module.
The shunt module and slot-filler modules are not assigned a sercos node address,
but the system identifies them with a slot location.

Kinetix 6000 (2-axis) drive system 2 power rail contains one IAM module and
one AM module. The base node address of the (system 2) IAM module must be
set for an address of >007.

IMPORTANT

The node address for each axis module is determined by the base node-address
switch setting on the IAM module.

Do not position axis modules to the right of shunt or slot-filler modules. The
added distance between non-adjacent axes can increase electrical noise and
impedance, and requires longer fiber-optic cable lengths.

IMPORTANT

Slot-filler modules must be used to fill any unoccupied slot on the power rail.
However, you can replace slot-filler modules with AM modules or the 2094-
BSP2 shunt module (maximum one 2094-BSP2 shunt module per power rail).
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Figure 81 - Node Addressing Example 2
1756-MxxSE Sercos 1756-MxxSE Sercos
; interface Module 1 ; interface Module 2
il I _ 5 Vo)

(1 Logix5000 Controller
(ControlLogix controller is shown)

& Logix5000 Controller
(ControlLogix controller is shown)

U

TransmnTt ﬁceive Transm? Eceive
Sercos Fiber-Optic rings
Transmit Receive
Receive Transmit
Kinetix 6000 Drive System B
(8-axis power rail) ; g 2 : :

4 L 08 = Slot-filler module slot location
Base Node Address 07 = AM module (axis 7) node address
Switches 06 = AM module (axis 6) node address
05 = AM module (axis 5) node address
04 = AM module (axis 4) node address
03 = AM module (axis 3) node address
02 = AM module (axis 2) node address
01 = IAM module (axis 1) base node address

In this example, sercos interface module 1 controls axes
1...4 and module 2 controls axes 5...7. The slot-filler module is not assigned a
sercos node address, but the system identifies it with a slot location.

You can mount the two sercos interface modules in two separate ControlLogix
chassis (as shown) or you can mount them in the same chassis.

IMPORTANT  Thenode address for each axis module is determined by the base node-address
switch setting on the IAM module.

Do not position axis modules to the right of shunt or slot-filler modules. The
added distance between non-adjacent axes can increase electrical noise and
impedance, and requires longer fiber-optic cable lengths.

IMPORTANT  Slot-filler modules must be used to fill any unoccupied slot on the power rail.
However, you can replace slot-filler modules with AM modules or the 2094-
BSP2 shunt module (maximum one 2094-BSP2 shunt module per power rail).
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Figure 82 - Node Addressing Example 3
1756-MxxSE Sercos

J interface Module
5 Yo

Logix5000 Controller
(ControlLogix controller is shown)

o =
Transmit | | Receive

Sercos Fiber-optic Ring

i Transmit
Receive J— :

Kinetix 6000 Drive System
(8-axis power rail) L

AT (0wl |11 W] | 11 §psies

T ] )

== i ?; 08 = Slot-filler module slot location
Base Node Address 07 = AM module (axis 4) node address

Switches 06 = Not Used (AM module rightmost slot)
05 = AM module (axis 3) node address
04 = Not Used (AM module rightmost slot)
03 = AM module (axis 2) node address
02 = Not Used (IAM module rightmost slot)
01 =AM module (axis 1) base node address

In this example, the Kinetix 6000 (8-axis) power rail contains a double-wide
IAM module, two double-wide AM modules, one single-wide AM module, and
one slot-filler module. The slot-filler module is not assigned a sercos node
address, but the system identifies it with a slot location.

The leftmost slot of a double-wide module determines the node address. So, in
the example above, node addresses 02, 04, and 06 (the rightmost slots of the
double-wide modules) are not used.

IMPORTANT  Thenode address for each axis module is determined by the base node-address
switch setting on the IAM module.

Do not position axis modules to the right of shunt or slot-filler modules. The
added distance between non-adjacent axes can increase electrical noise and
impedance, and requires longer fiber-optic cable lengths.

IMPORTANT  Slot-filler modules must be used to fill any unoccupied slot on the power rail.
However, you can replace slot-filler modules with AM modules or the 2094-
BSP2 shunt module (maximum one 2094-BSP2 shunt module per power rail).
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Figure 83 - Node Addressing Example 4
1756-MxxSE Sercos

Interface Module Sercos Fiber-optic Ring
o Yo
. 0.1m
Logix5000 Controller (5.1in.)
(ControlLogix controller is shown) Receive / ¥ Transmit
=5 2]
Transmit ] Kinetix 6000 System
(5-axis power rail)
HF Wil os]

Base Node Address TT; 05 = Slot-filler module slot location
Switch 04 =AM module (axis 3) node address
witches 03 = AM module (axis 2) node address

02 = IPIM module slot location
01 =AM module (axis 1) base node address

MDF-SBxxxxx
IDM Unit

Network Node Address
Switches (covers removed)

D N
0O

7
1
@ ©

In this example, the Kinetix 6000 (5-axis) power rail contains two single-wide
axis modules and one IDM system. Neither the slot-filler or IPIM module is
assigned a sercos node address, but the system identifies them with a slot location.

Node addressing on the power rail is no different than the previous examples.
Node address 02 and 05 are available for any of the IDM units, but to avoid
confusion, the node addressing for the IDM units was started at 20. Unlike the
axis modules, each IDM unit has switches that determine its node address. In this
example, the IDM unit node addressing is sequential, but it doesn’t have to be.

IMPORTANT  Creating a duplicate node address between the axis modules mounted on the
power rail and the IDM system (in the same sercos ring) generates error code
E50. Each node address on the sercos ring must be unique within the range of
01...99. Axes on the same power rail as the IPIM module do not have to be in
the same sercos ring as the IDM units.

IMPORTANT  Slot-filler modules must be used to fill any unoccupied slot on the power rail.
However, you can replace slot-filler modules with AM modules or the 2094-
BSP2 shunt module (maximum one 2094-BSP2 shunt module per power rail).
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configure the I_og|x5000 This procedure assumes that you have wired your Kinetix 6000 system and have
. configured the communication rate and optical power switches.
Sercos interface Module figured th d optical p h

For help with using the Logix Designer application as it applies to configuring the
ControlLogix, CompactLogix, or SoftLogix sercos modules, refer to Additional
Resources on page 12.

Configure the Logix5000 Controller

Follow these steps to configure the Logix5000 controller.

1. Apply power to your Logix5000 chassis containing the sercos interface
module/PCI card and open your Logix Designer application.

2. From the File menu, choose New.
The New Controller dialog box opens.
x|

Wendor: Allen-Bradley

Type: [1756-53 ControlLogi#563 Controller =l oK. |
Revision: 18 - Cancel |
I Redundancy Enabled Help |

Nare: JUM_SERCOS
Description: ;I
Chassis Type: |1?58-A4 4-5lot ControlLogix Chassis j

Slot: IU 3: Satety Partner Slat: <hones

Create In: IE:\HSLogix 5000%Projects Browse... |

3. Configure the new controller.

a. From the Type pull-down menu, choose the controller type.
b. From the Revision pull-down menu, choose the revision.

c. Type the file Name.

d. From the Chassis Type pull-down menu, choose the chassis.

e. Enter the Logix5000 processor slot.
4. Click OK.

5. From the Edit menu, choose Controller Properties.
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The Controller Properties dialog box opens.

Controller Properties - UM

Advanced | SFCEwecution | File | Redundancy | Monwolatile Memory || Memary
| General | Serial Port | System Protocol || User Protacol || Maior Faus | Minor Fauts | DatelTime

i) The Date and Time displaved here is Controller local time, not workstation local time.
7 sz these fields to configure Time attibutes of the Controller.

Date and Time: | | Ferar

P
Time Zone: €
| &
Time Synchronize
X L 3 DAMGER. If time synchronization iz
Enable Time Synchronization dizabled online, active axes in any
controller in this chassiz, or any other
|3 the system time master synchronized device, may experience
7 : ; unexpected motion. Safety controllers may
23 |z a synchronized time slave fault if no ot_her time maszter exists in the
) Duplicate CST master detected lozal chassis.

) CST Mastership disabled

3 Mo CST master

[ Ok H Cancel ]

6. Click the Date/Time tab.
7. Check Enable Time Synchronization.

This assigns the controller as the Grandmaster clock. The motion modules
set their clocks to the module you assign as the Grandmaster.

IMPORTANT  You can assign only one module in the Logix5000 chassis as the
Grandmaster clock.

8. Click OK.
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Configure the Logix5000 Module

Follow these steps to configure the Logix5000 module.

1. Right-click I/O Configuration in the Controller Organizer and choose

New Module.

The Select Module dialog box opens.

x|
M odule |Descﬂ:tion |Vend0r |
[#]- Digital -
-- Drives
- Mation

- 1756-HYDOZ 2 Axis Hydraulic Serva Allen-Eradley

- 1756-MOZAE 2 Axis Analog/Encoder Servo Allen-Eradley

- 1756-MOZAS 2 Axis Analogfssl Servo Allen-Eradley

- 1756-MO3SE 3 Axis SERCOS Interface Allen-Eradley

- 1756-MOSSE 8 Axis SERCOS Interface Allen-Eradley

8 Axis Generic SERCOS Interface Allen-Eradley

05 Interface Aller-Bradley

- Other
- Specialty |
-
i L
Find.. | AddFavorie |
By Category By Wendor Favorites I
QK | Cancel | Help |
4

2. Expand the Motion category and select 1756-MxxSE, 1756-L60MO03SE,
1768-MOA4SE, or 1784-PM16SE as appropriate for your actual hardware
configuration.

In this example, the 1756-M16SE module is selected.
3. Click OK.
The New Module dialog box opens.

New Module x|

Type: 1756-M1B5E 16 Axiz SERCOS Interface
Wendor: Allen-Bradley

Name:  |UM_SERCOS Slat I__13 =
=l
=l

Electronic Keying: IEompatibIe Keying 'l

Description:

Revisian: F I‘I _,::'

¥ Open Module Properties 0K, | Cancel | Help

4. Configure the new module.

a. Type the module Name.
b. Enter the Logix5000 sercos module slot (leftmost slot = 0).
c. Check Open Module Properties.

5. Click OK.

Your new module appears under the I/O Configuration folder in the
Controller Organizer and the Module Properties dialog box opens.
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6. Click the sercos Interface tab and reference the table below.

x|

-
General] Connection  SERCOS Interface l SERCOS Interface Info | Module Info | Backplane
Data Rate: Auto Detect = | Mb
Cycle Time: 2 | ms

Transmit Power:

High -
Transition Ta Phase: |4 J;I

Statuz: Offline ’Tl Cancel | | el |
Logix5000 Sercos Module Number of Axes Data Rate
1756-MO3SE or
1756-L60MO3SE Upto3
1756-MOBSE Upto8

6-M16SE 4 or 8 Mbps
1756-M16SE or
1784-PM16SE Upto16
1768-MO4SE Uptod

7. Verify that the Data Rate setting matches DIP switches 2 and 3
(communication rate), as set on the IAM and AM module, or choose the

Auto Detect setting.

8. From the Cycle Time pull-down menu, choose the Cycle Time according

to the table below.

Data Rate Number of Axes Cycle Time
Upto2 0.5ms
+bps Upto4 1ms
Upto8 2ms
No support for axes 9...16
Upto4 0.5ms
8 Mbps M Upto8 Tms
Upto16 2ms

(1) The Kinetix 6000M IDM system supports only 8 Mbps and is hardwired for this setting.

TIP The number of axes/module is limited to the number of axes as
shown in step 6.

9. From the Transmit Power pull-down menu, choose High.

The default setting is High, however this setting is dependent on the cable
length (distance to next receiver) and cable type (glass or plastic).

10. Enter the Transition to Phase setting.

The Transition to Phase default setting is 4 (phase 4). The Transition to

Phase setting stops the ring in the phase specified.

11. Click OK.

12. Repeat step 1 through step 11 for each Logix5000 module.
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Configure the Kinetix 6000 Drive Modules

Follow these steps to configure the Kinetix 6000 drive modules.

1. Right-click the Logix5000 module you just created and choose New

Module.

The Select Module dialog box opens.

H Select Module

)

todule Description Wendor
2093-AMP2 Kinetix 2000, Z30WAC, AM, 2,54 Cont, §.54 Peak Allen-1 A
2093-AMPS Kinetix 2000, Z30WAC, AM, 4,24 Cont, 12,74 Peak allen-l
2094-AC05-M01 Kinetix 6000, Z30WAC, TAM, 3k PS, 94 Cont., 174 Peak  Allen-|
2094-AC05-MPS Kinetix 6000, Z30WAC, TAM, 3k PS, 54 Cont., 104 Peak  Allen-—
2094-A/C09-M02 Kinetix 6000, Z30WAC, IAM, 6kM PS5, 154 Cont,, 304 Peak Allen-|
2094-AC16-M03 4 : C, 1AM, 15kW PS, 244 Cont., 494 P,
2094-/C32-M05 Kinetix 6000, Z30WAC, IAM, 23kw P3, 494 Cont., 934 P... Allen-|
2094-AM01 Kinetix 6000, Z30WAC, AM, 94 Cont,, 174 Peak Allen-I
2094-AM02 Kinetix 6000, Z30WAC, AM, 154 Cont., 304 Peak Allen-I
2094-AM03 Kinetix 6000, Z30WAC, AM, 244 Cont., 494 Peak Allen-I
2094-AM0S Kinetix 6000, Z30WAC, AM, 494 Cont., 934 Peak Allen-I
2094-AMPS Kinetix 6000, Z30WAC, AM, 54 Cont,, 104 Peak Allen-I
2094-BC01-M01 Kinetix 6000, 460%AC, TAM, 6kM PS, 94 Cont., 134 Peak  Allen-1 %
< | i
Find. | AddFavorte |
By Category By Yendor Favorites ]
QK | Cancel | Help |

2. Expand the Drives category and select drive components appropriate for

your actual hardware configuration.

IMPORTANT

In order for the Kinetix 6000 drive to communicate with the sercos
interface module (indicated by three solid-green status indicators on
the sercos module), you must be using RSLogix 5000 software, version
11.00 or later, or the Logix Designer application.

3. Click OK.

The New Module dialog box opens.

Type: 2034-AC16-403 Kinetix G000, 230VAC, 1AM, 15k PS, 244 Cont., 434 Peak
Wendor: Allen-Bradley
Mame: |Dfi\"9 Mode: |1 J;I
Drescription:
Fievigion: |— JZI Electronic Keying: | Compatible Keying -
¥ Open Maodule Properties oK | Cancel | Help
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4. Configure the new module.

a. Type the module Name.
b. Enter the Node address.

Set the node address in the software to match the node setting on the
drive. Refer to Configure the Drive Modules, step 2, on page 134.

c. Check Open Module Properties.
5. Click OK.
6. Click the Associated Axes tab.

Mode 1: |<n0ne> j J
j J Auziliary Aziz

Mode 129 |<n0ne>

Module Properties: UM_SERCOS (2094) [x]

General] Cormection  Associated Axes l Power] Modulelnfo]

(] 8 | Cancel |

Statuz: Offline

Help

7. Click New Axis.
The New Tag dialog box opens.

x

Mame: IAHiS_‘I ok |

Description: T |
Help |

Usage: I <normal:

Tupe: I Baze - l Connection...

Alias For: |

Data Type: |A><IS_SEF|VD_DF|IVE

uuh_lf_u\_uu Lo

Scope: |9 Um_sERCOS
External -
prmem— IF!ead.-"W'nte
Style: I

[T Corestart

[ Open &XI5_SERYO_DRIVE Caonfiguration

8. Type the axis Name.
AXIS_SERVO_DRIVE is the default Data Type.
9. Click OK.

The axis appears under the Ungrouped Axes folder in the Controller

Organizer.
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10.

11.

12.

13.

Assign your axis to Node 1.
B Module Properties: UM_SERCOS (2094 )
Generall Cormection  Associated Axes™ | Powerl Modulelnfol
Mode 1: IAxis_‘I LI J Mew Agis... |
Node 123 [<nore> ]| o s
Statuz: Offline (] 8 I Cancel | Apply Help
Click Apply.
TIP With drive firmware revision 1.80 or later, and the Logix Designer application or

RSLogix 5000 software, version 13 or later, it is possible to configure the
Auxiliary Axis feedback port as a Feedback Only axis. With this feature, you can
configure each IAM inverter or AM module to appear as two axes/nodes on the
sercos ring. The base node is the servo axis using the motor feedback, and the
base node (plus 128) is a feedback-only axis that uses the auxiliary feedback
port.

Auxiliary feedback is not supported by the Kinetix 6000M IDM units.

B Module Properties: SE_MOD (2094 )

Generall Connection  Associated Axes | F'owetl Module Infol

Mode 1: I-"-\Hisj jJ Mew &zis... |

MNode 123 |Awis_1_tuw = | iy s

Statuz: Offline ak I Cancel I Apply | Help |

The Auxiliary Axis (Node 129) is configured identical to Node 1 by
clicking New Axis and creating a new tag.

Click Apply if you made changes.

Click the Power tab.

M Module Properties: SE_MOD (2094) X|

Generall Connection [ Associsted Awes®  Power | Maduls Infol

Bus Regulator Configuration: <nones

Additional Bus Capacitance:

Status: Offline 0K | Cancel | appb Help
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14. From the Bus Regulator Catalog Number pull-down menu, choose the
shunt option appropriate for your actual hardware configuration.

If your IAM module is And your hardware configuration includes this shunt option Then choose
Internal shunt resistors only Internal or <none>
Bulletin 2094 (rail mounted) shunt module 2094-BSP2
Configured as an IAM module or
common-bus leader 1AM module (" Bulletin 1394 passive shunt module (connected to the 2094-BSP2 shunt 1394-SRuix
module) )
External active shunt module Internal or <none>
Configured as a common-bus follower IAM module @ N/A. Shunts are disabled on follower IAM module CommonBus Follow

(1) Drive does not accept Internal, <none>, 2094-BSP2, or 1394-SRxxxx selection if DC bus voltage is present without having three-phase power applied.
(2)  Drive does not accept CommonBus Follow selection if three-phase power or DCbus power is applied.

2094-BSP2 shunt module, verify that the proper 230V or 460V fuse is installed prior
to applying power.

Refer to Kinetix Motion Accessories Specifications Technical Data, publication
GMC-TD004, for more information.

c To avoid damage to your Bulletin 1394 external shunt module when wired to the

IMPORTANT  When configured to use the Bulletin 1394 or 2094 shunt modules, the IAM bus
requlator capacity attribute displays the utilization of total shunt power
available (as a percent) based on the power rail configuration.

Refer to Kinetix Motion Accessories Specifications Technical Data, publication
GMC-TD004, for shunt power specification and examples.

15. Calculate additional bus capacitance, if this applies to your application,
and enter the value here (version 20.00 or later), or refer to Appendix E on
page 249 to set the Add Bus Cap parameter.

The Additional Bus Capacitance field applies only to the IAM module.

IMPORTANT  DCcommon-bus applications must calculate Total Bus Capacitance and
Additional Bus Capacitance and set the Add Bus Cap parameter in the
leader IAM module. However, you can set the parameter as shown in
step 15 or by using DriveExplorer software or the Logix Designer
application, as shown in Appendix E.

Refer to Appendix C beginning on page 225, for more information on
making the calculations. Refer to Appendix E beginning on page 249,
for more information on setting the Add Bus Cap parameter.

16. Click OK.

17. Repeat step 1 through step 10 for each Bulletin 2094 AM module and
each IDM unit.
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Configure the Motion Group

Follow these steps to configure the motion group.

1.

Right-click Motion Groups in the Controller Organizer and choose New
Motion Group.

The New Tag dialog box opens.

£
Mame: [1M_Mation Ok |
Description: Cancel |

Help |

Usage: I <normal:
Tupe: IBase 'l Connection...

Alias For: |

Data Type: IMDTIDN_GHDUP

uuh_lf_u\_uu Lo

Scope: |9 Um_sERCOS
External -
prmem— IF!ead.-"W'nte
Style: I

[T Corestart

[ Open MOTION_GROUP Configuration

Type the new motion group Name.

Click OK.

The new motion group appears under the Motion Groups folder.
Right-click the new motion group and choose Properties.

The Motion Group Properties dialog box opens.

EE|

Axis Assighment l Attribute] Tag ]

Unazsigned: Aszsigned:
Aiz_1

Add > <-- Remove
QK | Cancel | | Help |

Click the Axis Assignment tab and move your axes (created earlier) from
Unassigned to Assigned.

Click the Attribute tab and edit the default values as appropriate for your
application.

Click OK.
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Configure Axis Properties

The peak current ratings of the Kinetix 6000 AM modules (series A, B, and C)

are configured at the factory as 150% of continuous current. You can program

460V (series B and C) AM modules and the equivalent IAM (inverter) modules,

for up to 250% of continuous inverter current.

Refer to Appendix F on page 255 to recalculate torque and acceleration or
deceleration limit values, and paste them into the appropriate Axis Properties

dialog box in the Logix Designer application.

Follow these steps to configure Axis properties for motor feedback.

1. Right-click an axis in the Controller Organizer and choose Properties.

The Axis Properties dialog box opens.

roperti e ]

Huniﬁg| Hmkup| Tune | Dynamics] Gains] ULlput] Limits1 Ul’lset] Fa.llt.ﬂclinns1 Tag 1
General | Motion Planner | Units  Diive/Motor I Motor Feedback | AuxFesdback | Conversion

Amplifier Catalog Number; ]zmq.'qm B3 _vJ
Motor Catalog Humber:  [<none> Change Catalog..
Loop Configuration: |F'osr|jon Servo _'_I

Diive Resolution: [200000 " DriveCountsper [MolorRev ] Caculate.
¥ Diive Enable Input Checking
[ Drve Enable Input Fault
Rleal Time Aas Infomation-
Altibute 1:

|<none>

#
[<ranes B

Altibute 2

0k | Cancel Apaly Help
2. Click the Drive/Motor tab.
3. Click Change Catalog.

The Change Catalog Number dialog box opens.

s Cosmgriommr )

Catalog Mumber:

[MPL-A330P-M DK
MPLAT20PH Cancel

Help

-

v

Filters
WVoltage Farnily Feedback Type

| <allx j | <allx j | <allx j

4. Select the motor catalog number appropriate for your application.

To verify the motor catalog number, refer to the motor name plate.

5. Click OK.
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6. On the Drive/Motor tab, check Drive Enable Input Checking.

When checked (default), means a hard drive-enable input signal is
required. Uncheck to remove that requirement.

7. Click Apply.
8. Click the Motor Feedback tab and verify the Feedback Type shown is

appropriate for your actual hardware configuration.

9. Click the Units tab and edit default values as appropriate for your
application.

10. Click the Conversion tab and edit default values as appropriate for your
application.

> Axis Properties - Axis_1 ;Iglll

Homing I Hookup I Tune I Dynamics I Gaing I Olutput I Limitz I Offset I Fault Actions | Tag |
General I IMation Planner I Units I Drive/Mator” I Motar Feedback” I Aux Feedback Conversion®

Positioning Mode: I Fiotary = l

. . I Dirive Countz/1.0 Pogition Units
Eonversion Censtant:  [200000.0 Based on 200000 Counts/Motar Fey
. . l— Crive Counts/Unwind
Pasition Unwind: 20nnan Based on 200000 Counts/Motar Fey

QK I Cancel | Apply | Help |

In this example, Rotary is chosen from the Positioning Mode pull-down
menu.

11. Click Apply if you made changes.
12. Click the Fault Actions tab.

Axis Propertie Axi i ]
General ] Mation Planner ] Units ] Crive/Mator” ] Motar Feedback ] A Feedback | Corwersion ]
Homing ] Hookup ] Tune ] Dynarmics ] Gaing ] Output ] Lirnits ] Offset Fault Actions l Tag
| J Set Cugtom Stop Action...
Crive Thermal: |Disable Crive ~|
Motar Thermal: Dizable Drive om >iop Action £ .
Feedback Moise: |Status Only Mame |Value |Un'rts |Type |
Feedback: Shutdown StoppingTorgue 281 2458 % Rated REAL
Stopping TimeLimit 100 = REAL
Position Error: Dizable Drive| | BrakeEngageDelay Time 00|= REAL
BrakeReleaseDelayTime 00|s REAL
| ResistiveBrakeContactDelay 00|s REAL
Phase Loss:
aze Logs: Shutdown Close | Cancel | Help |
QK | Cancel | Apply | Help |

13. Click Set Custom Stop Action.

The Custom Stop Action Attributes dialog box opens and lets you set
delay times for servo motors and RBM modules.
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14. Configure the delay times.

a. Type the Brake Engage Delay Time.
b. Type the Brake Release Delay Time.
c. Set the Resistive Brake Contact Delay time (0 - 1000 ms range).

TIP For recommended motor brake response times, refer to the Kinetix Rotary
Motion Technical Data, publication GMC-TD0O01.
The recommended delay time for 2090-XB33-xx and 2090-XB120-xx RBM
modules is 71 ms.
d. Click Close to close the Custom Stop Action Attributes dialog box.
15. Click Apply.

16. Repeat step 1 through step 15 for each Bulletin 2094 AM module.

Follow these steps to configure Auxiliary Axis properties.

IMPORTANT Auxiliary feedback is not supported by the Kinetix 6000M IDM units.

1. Right-click an auxiliary axis in the Controller Organizer and choose
Properties.

The Axis Properties dialog box opens on the General tab.

If an axis is associated to the auxiliary axis node, set the Axis Configuration
on the General tab of the Axis Properties dialog box to Feedback Only.

® - [B]x]
Homing ] Hookup ] Fault &ctions ] Tag ]
General l Mation Planner ] Units ] Crive/Mator ] Motar Feedback ] Aux Feedback ] Conversion ]

Aziz Configuration: Feedback Only
I otion Group: |UM_M0ti0n j J

Azsociated Module:

Module: | Crrive j
Module Type: 1, 2034-AC1B-M03
Mode: 129 [Auiliary] -

QK | Cancel Help

2. Click the Drive/Motor tab.
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The Drive/Motor tab displays the amplifier being used and the Loop
Configuration is Aux Feedback Only. This is the only choice if the

amplifier is using the primary node for Servo (motor) configuration.

Homing ] Hookup | Fault Actions ] Tag ]
General ] Mation Planner ] Units Dirive/Matar l Motar Feedback ] Aux Feedback ] Conversion ]
Amplifier Catalag Mumber: |2DS4-AE‘I 503 j

| 3. |

Loop Configuration: |Aux Feedback Only j

Drive Resolution: 200000 Drive Counts / | Aux Rev - Calculate. .

Iv Drive Enable Input Checking

™ Drive Enable Input Fault

Real Time Asis Information

Attribute 1: | <hones j

Aftribute 2: | <hones j

QK | Cancel | Help

3. Click the Aux Feedback tab.

Homing ] Hookup ] Fault Actions | Tag ]
General ] Mation Planner ] Units ] Crive/Mator ] Motar Feedback A Feedback l Conversion ]
Feedback Type: SRk 4

Cycles: 1024 per Rev -
Interpolation Factor: 2048
Feedback Resolution: 2097152 Feedback Counts per Rev

QK | Cancel | | Help |

IMPORTANT  The Aux Feedback tab must be configured for the auxiliary feedback
type being used. In this example, an SRM feedback device is being
used.

4. From the Feedback Type pull-down menu, choose the feedback type

appropriate for your auxiliary feedback motor.
5. Click OK.
6. Verify your Logix5000 program and save the file.

Download the Program

After completing the Logix5000 configuration you must download your
program to the Logix5000 processor.
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Apply Power to the This procedure assumes that you have wired and configured your Kinetix 6000
: : . system (with or without the LIM module) and your sercos interface module.
Kinetix 6000 Drive Y Y

power has been removed. Before working on the drive, measure the DC bus
voltage to verify it has reached a safe level or wait the full time interval as
indicated in the warning on the front of the drive, Failure to observe this
precaution could result in severe bodily injury or loss of life.

2 ATTENTION: Capacitors on the DCbus can retain hazardous voltages after input

Refer to the Line Interface Module Installation Instructions, publication 2094-
IN00S, when troubleshooting the LIM module status indicators, and for the
location of LIM module circuit breakers, connectors, and status indicators.
Refer to the Kinetix 6000M Integrated Drive-Motor System User Manual,
publication 2094-UMO003, for connector locations and when troubleshooting
the IPIM module and IDM unit status indicators.
Follow these steps to apply power to the Kinetix 6000 drive system.
1. Disconnect the load to the motor.
ATTENTION: To avoid personal injury or damage to equipment,
A disconnect the load to the motor. Make sure each motor is free of all

linkages when initially applying power to the system.

2. Determine your source of control power.

If Your Control Power Then
1. Verify that (B1, (B2, and (B3 are in the OFF position.
| i 2. Apply three-phase input power to the LIM module VAC Line connector.
s sourced from a -
LIM module 3. Set(B3tothe ON pos!t!on.
4. Set (B2 to the ON position.
5. Go to main step 3.
Is not sourced from a 1. i\g)r?rll)é c(tgt;jr) ..264V AC) control power to the IAM module (CPD
LIM module -
2. Go to main step 3.

3. Observe the IAM/AM module logic power status indicator.

Seven-segment
Fault Status Indicator ——®T- @

H U Logic Power
&—>O 14— Status Indicator

If the Logic Power Indicator is m Then

ON Go to step 4.

1. Check your control power connections.

Not ON 2. Go back to main step 2.

(1) Ifyour 2094 drive system includes a Kinetix 6000M IDM system, observe the drive status indicator and verify that it is on.
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4. Determine your source of three-phase input power.

If Your Three-phase

Power Then
1. Set (B1 to the ON position.
Is sourced from a 2. Verify the Hardware Enable Input signal (I0D-2) for each axis is at 0 volts.
LIM module Remove the connection between 10D-1and 10D-2 if one exists.
3. Goto main step 5.
1. Apply 195...265V AC(230V) or 324...528V AC (460V) input power to the
IAM module (IPD connector).
E,&O%;%“Jr:d froma 2. Verify the Hardware Enable Input signal (10D-2) for each axis is at 0 volts.

3.

Remove the connection between 10D-1 and 10D-2 if one exists. ()
Go to main step 5.

(1) The hardware enable input for IDM units is on the IPIM module.

5. Observe the IAM/AM module fault status indicator.

The status indicator first flashes the sercos node address, then cycles
through ring phases until final configuration (phase 4) is reached.

|AM/AM Fault Status Indicator

Status

Do This

Actively cycling (phase 0)

The drive is looking for a closed sercos ring. Wait for phase 1 or take

corrective action until you reach phase 1.

Check fiber-optic connections.

Displaying a fixed 1 (phase 1)

The drive is looking for active nodes. Wait for phase 2 or take corrective

action until you reach phase 2.

Check node addressing.

Displaying a fixed 2 (phase 2)

The drive is configuring nodes for communication. Wait for phase 3or | Check program motor and drive configuration

take corrective action until you reach phase 3.

against installed hardware.

Displaying a fixed 3 (phase 3)

The drive is configuring device specific parameters. Wait for phase 4 or

take corrective action until you reach phase 4.

Check motor catalog number against selection. M

Displaying a fixed 4 (phase 4)

The drive is configured and active.

Go to step 6.

Flashing an E followed by two numbers

Drive is faulted.

Go to Kinetix 6000 Drive System Error Codes on
page 165.

(1) You can get diagnostic information from the module by highlighting the module name in the Logix Designer application. A Pseudo Key Failure often indicates that the motor selection does not

match the motor installed.

6. Observe the status indicators on the front of the IAM/AM module.

Refer to troubleshooting tables for the Drive, Comm, and Bus status
indicators in JAM/AM Module Status Indicators on page 170. Refer to
the Kinetix 6000M Integrated Drive-Motor System User Manual,
publication 2094-UMO003, for IPIM module and IDM unit status

indicator troubleshooting tables.

7. Observe the three sercos indicators on the Logix5000 sercos module.

Three Sercos Indicators

Status Do This

Flashing green and red

Wait for steady green on all three

Establishing communication indicators.

Steady green

Communication ready Go to Test and Tune the Axes on

page 155.
. Go to the appropriate Logix5000
ngttsfizzzmgrgef:n and red/ Sercos module is faulted manual for specific instructions
v9 and troubleshooting.
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Test and Tune the Axes These procedures assume that you have configured your Kinetix 6000 drive, your

Logix5000 sercos interface module, and applied power to the system.
For help with using the Logix Designer application, as it applies to testing and

tuning your axes with ControlLogix, CompactLogix, or SoftLogix sercos
modules, refer to Additional Resources on page 12.

Test the Axes

Follow these steps to test the axes.

1. Verify the load was removed from each axis.
2. Right-click an axis in your Motion Group folder and choose Properties.

The Axis Properties dialog box opens.

=2 Axis Properties - Axis_1

Dynamics I Gaing I Output I Lirnits I Offset I Faul Actions | Tag I
Gereral I Uriits I Conwversion I Drive: I Motor/Feedback I Huorming Hookup® Tune
Test Increment: |2-D Fiews Test Marker... |
Lirivve Polarity: lm Test Feedback... |

Test Command & Feedback... |

DANGER: These tests may cause axiz motion with the controller in
program mode. Maoditying polarity determined after executing the Test
Command & Feedback test may cause axis runaway condition.

N

ok I Cancel Apply Help

3. Click the Hookup tab.

4. Type 2.0 as the number of revolutions for the test or another number more
appropriate for your application.

This Test Performs this Test

Test Marker Verifies marker detection capability as you rotate the motor
shaft.

Test Feedback Verifies feedback connections are wired correctly as you rotate

the motor shaft. Also, lets you define polarity.

Verifies motor power and feedback connections are wired
Test Command & Feedback correctly as you command the motor to rotate. Also, lets you
define polarity.

(1)  Iftesting motor with brake, energize the brake circuit to release the brake prior to test.

5. Apply Hardware Enable Input signal (IOD-2) for the axis you are testing.

ATTENTION: To avoid personal injury or damage to equipment, apply
24V ENABLE signal (I0D-2) only to the axis you are testing.
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6.

IMPORTANT  Hardware Enable input for IDM units is on the IPIM module.

Click the desired test (Marker/Feedback/Command & Feedback) to

verify connections.

The Online Command dialog box opens. Follow the on-screen test
instructions. When the test completes, the Command Status changes from
Executing to Command Complete.

Online Command - Encoder Test
Command Status: Command Complete oK |
b ove axiz manually in positive direction. Stop |

ait for command to complete.

Check. for emors if command Fails. Help |

Click OK.

The Online Command - Apply Test dialog box opens (Feedback and
Command & Feedback tests only). When the test completes, the
Command Status changes from Executing to Command Complete.

Online Command - Apply Test

Command Status: Command Complete K

ait for command to complete. Stop
Check for emors if command Fails.

Help

ddd.

8. Click OK.

9. Determine if your test completed successfully.
If Then
Your test completes successfully, this dialog box opens. 1. Click OK.

RSLogix 5000

& Apply test completed successfully. Feedback polarity has been updated.

2. Remove Hardware Enable Input M signal (10D-2).

. Go to Tune the Axes on page 157.

w

ok |

Your test failed, this dialog box opens. 1. Click OK.

RSLogix 5000

2. Verify the Bus status indicator turned solid green during the
test.

3. Verify that the Hardware Enable Input M signal (I0D-2) is

@ Test command cannot be completed. app“ed to the axis you are testing.

Command timed out. Test Increment maybe to large.

0K

4. Verify conversion constant entered in the Conversion tab.

Help 5. Return to main step 6 and run the test again.

Error 16382-0

(1) The hardware enable input for IDM units is on the IPIM module.
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Tune the Axes

The load observer feature (available with drive firmware revision 1.124 or later)
can provide good performance without having to tune your axis. Using load
observer with auto-tuned gains can maximize system performance. Refer to
Appendix D beginning on page 235 for more load observer information.

Follow these steps to tune the axes.

1. Verify the load is still removed from the axis being tuned.

tune your motor with the load removed first, then re-attach the load
and perform the tuning procedure again to provide an accurate
operational response.

2 ATTENTION: To reduce the possibility of unpredictable motor response,

2. Click the Tune tab.

g Axis Properties - Axis_1 i - |0f x|

General | Motion Planner | Urits | DiriveMatar | Motar Feedback | Au Feedback. | Cormarsiorh|
Homng] Hookup ~ Tune 1 Dynamicsl Eansl Dup\n| Limits | Uﬁserl Faulr.ﬂd!om1 Tag

Trawvel Limil: 0.0 Position Units { |
Speed ,uu— Position Unils/s DANGER: This uning
4 | E procedure may cause axis
T TFolca: — miobon with the contioller
oique/Force:  |100.0 % Rated el
Direction: Forward Uni-directional =
M Fos irectional
Darreing Facter Forward Bi-diectonal
Feverze Uni-directional
Tune FAeverse Bi-diectional
™ Position Error Integratoe [~ Vielocity Enos Integrater [~ Friction Compensation
™ Velocity Feed! r deration Feedt j T Tomg
I~ Dutput Filter
ok | cance ] oy [ Heb

3. Type values for Travel Limit and Speed.

In this example, Travel Limit = 5 and Speed = 10. The actual value of
programmed units depend on your application.

4. From the Direction pull-down menu, choose a setting.
Forward Uni-directional is default.
5. Check Tune boxes as appropriate for your application.

6. Apply Hardware Enable Input signal (IOD-2) for the axis you are tuning.

ATTENTION: To avoid personal injury or damage to equipment, apply
24V ENABLE signal (I0D-2) only to the axis you are tuning.

IMPORTANT  Hardware Enable input for IDM units is on the IPIM module.
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7. Click Start Tuning to auto-tune your axis.

The Online Command - Tune Servo dialog box opens. When the test
completes, the Command Status changes from Executing to Command

Complete.

Online Command - Tune Servo

Cormrand Status: Command Complete ]

ait for command to complete after axis motion. Stop
(Check. far emars if command Fails.

Help

didd.

8. Click OK.
The Tune Bandwidth dialog box opens.

Tune Results x|

Position Loop Bandwidth: |24-20288? Hertz
Load Inertia Ratio: IU-D Load Inertia/Maotar Inertia

' DAMGER: The Bandwidth determined by the tune process iz
the maximum bandwidth. Increasing the bandwidth may
cauze loop instability.

QK | Cancel | Help |

Actual bandwidth values (Hz) depend on your application and can require
adjustment once motor and load are connected.

9. Record your bandwidth data for future reference.
10. Click OK.

The Online Command - Apply Tune dialog box opens. When the test
completes, the Command Status changes from Executing to Command
Complete.

Online Command - Apply Tune

Command Status: Command Complete oK,

ait for command to complete. Stap
Check. for emaors if command Fails.

Help

didd.

11. Click OK.
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12. Determine if your test completed successfully.

If Then

Your test completes successfully, this dialog box opens. 1. Click OK.
2. Remove the Hardware Enable Input a signal (I0D-2) applied

RSLogix 5000 earlier.
3. Gotostep 13.
& Apply tune completed successiully. Tune dependent attibutes have been updated.
Fefer to Help for a list of dependent attributes.
oK. |

Your test failed, this dialog box opens. 1. Click OK.

2. Make an adjustment to motor velocity.

RSLogix 5000
Tune command canhot be conmplated.
Command timed aut.
Ok Help
Error 16382-0

. Refer to the appropriate Logix5000 motion module user

manual for more information.

. Return to step 7 and run the test again.

(1) The hardware enable input for IDM units is on the IPIM module.

13. Repeat Test and Tune the Axes for each axis.
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Configure Drive Parameters
and System Variables

160

This section provides information for accessing and changing parameters not
accessible through the Logix Designer application.

IMPORTANT Drive parameters for the Kinetix 6000M IDM system are not accessible
through the HIM module or DriveExplorer software.

Tools for Changing Parameters

Most parameters are accessible through the Logix Designer application.
Alternatives include the DPI compatible Human Interface Module (HIM) and
DriveExplorer software.

Table 95 - Software For Changing Parameters

Method Description Cat. No. Firmware Revision
DriveExplorer software @ 9306-4EXP0O2ENE 2.01 or later
Software ("
Serial to SCANport adapter 1203-SSS (Series B) 3.004 or later
HIM module ! Full numeric LCD HIM 20-HIM-A3 N/A

(1) Refer to Set the Additional Bus Capacitance Parameter on page 229, for more information on changing parameter values by using
DriveExplorer software and 1203-5SS adapter.

(2) Refer to DriveExplorer Getting Results Manual, publication 9306-GR001, for instructions.

(3) Compatible catalog numbers include all 20-HIM-Ax.

Change Parameters with DriveExplorer Software

To navigate with DriveExplorer software, refer to the example dialog box below.
In this example, the IAM I/O group folder is open, the Analog Outputs
parameter group is selected, and the parameter elements are displayed in the box

to the right.

IMPORTANT Parameters are read-only when the sercos ring is active. You must break the
sercos ring to change parameters.

To save changes, perform a nonvolatile save (NVS) prior to cycling power.

Figure 84 - DriveExplorer Software Example

B3 DriveExplorer Beta M= E3

File Edit Egzplore Actions Help

ZWEEEEEE LR

- Devices 5 | M:P.PH# | Mame | Yalug
- Mode 1; - 20940 SERYOD = 10631 Analut Chl Selec 40
- 0. - 20940 SERVO  Config 0000 1. 0LBEZ Analut Ch Gain 0.0080
1AM 1 R 1.0932 Analut Ch Yalue 0.0000
. = 1:0633 Analut ChZ Selec a4
= AM T Diags 10684 AnaDut Ch2 Gain 0.1000
- AM 1 Group 1:0.983 Enalut Chz Value 0.0000

= 140 A 1 Group
Drigital Outputs
‘.- Diigital Inputs
nalog Outputs
- Diagnostics

- SCaNp Dataln
" SCANp Diata Out
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Change

When

Parameters with the HIM Module

using the HIM module to monitor or change parameters, use the up and

down arrows (A and V) to arrive at selections. Refer to the instructions that came
with your HIM module for more information.

Follow these steps to monitor or change parameters with the HIM module.

1.
2.

Select parameter, and press .

Select I/O AM1 Group (for IAM module), and press «.
Select Analog Outputs, and press .

a. Analog Output 1 is displayed, and press .

b. For Analog Output 2 use arrows to select, and press .
Press Sel.

Enter parameter number, and press .

Monitor System Variables with Analog Test Points

There

are two analog output test points accessible from the IOD 26-pin

connector on the IAM and AM module.

Table 96 - IAM/AM 1/0 26-pin (10D) Connector

10D Pin Description Signal
23 Analog output 0 DACO

24 Analog output common DAC_COM
25 Analog output 1 DACT

26 Analog output common DAC_COM

Figure 85 - Pin Orientation for 26-pin 1/0 (10D) Connector

26-pin IAM/AM
1/0 Connector

L—Pin 18
— Pin9

Refer to Analog Outputs on page 69 for signal specifications.
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Parameters begin with a variable to identify a specific axis by slot number, as
follows:

o IAM module = 0 for parameters 0...999

o Ist AM module = 1 for parameters 1000...1999

o 2nd AM module = 2 for parameters 2000...2999 and so on
e 7th AM module = 7 for parameter 7000...7999

Table 97 - Monitor System Variables

Analog Controlling Parameter Scale Parameter
Output Parameter Number (V) Default Value " Parameter Number (V) Default Value
1 X681 x40 X682 0.0060
2 X683 x84 X684 0.1000

(1) x=slot number

The value entered in Scale Parameter scales the analog output so that you can get
a full scale reading of the specific parameter for the dynamic range or values you
are testing.

For linear scaling specifications, refer to the table on page 69.

Table 98 - Monitor Dynamic System Variables

Attribute Parameter Number !
Velocity feedback xx40
Velocity commanded xx36
Torque feedback x84
Torque commanded xx80

(1) x=slot number.
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This chapter provides troubleshooting tables for your Kinetix 6000 system

components.
Topic Page
Safety Precautions 163
Interpret Status Indicators 164
General System Anomalies 173
Logix5000/Drive Fault Behavior 175
Safety Precautions Observe these safety precautions when troubleshooting your Kinetix 6000 drive.

power has been removed. Before working on the drive, measure the DC bus
voltage to verify it has reached a safe level or wait the full time interval as
indicated in the warning on the front of the drive. Failure to observe this
precaution could result in severe bodily injury or loss of life.

2 ATTENTION: Capacitors on the DC bus can retain hazardous voltages after input

must determine the cause of a fault and correct it before you attempt to operate
the system. Failure to correct the fault could result in personal injury and/or
damage to equipment as a result of uncontrolled machine operation.

2 ATTENTION: Do not attempt to defeat or override the drive fault circuits. You

troubleshooting. Failure to ground the test equipment could result in personal

2 ATTENTION: Provide an earth ground for test equipment (oscilloscope) used in
injury.
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Interpret Status Indicators

164 Roc

Refer to these troubleshooting tables to identify faults, potential causes, and the
appropriate actions to resolve the fault. If the fault persists after attempting to
troubleshoot the system, please contact your Rockwell Automation sales
representative for further assistance.

Kinetix 6000M IDM System Error Codes

The IAM module reports a single, generic IPIM Fault whenever a fault occurs on
any IPIM in the same backplane as the IAM module. All IPIM faults result in an
open contactor. The Logix5000 Axis Tag for this fault is IPIMFault.

The IPIM module is not a sercos device, so the IAM module reports any IPIM
faults to the Logix5000 motion subsystem. IPIM faults are reset by performing a
fault reset on the IAM module. Issuing a fault reset command to the IAM
module also generates a fault reset to all the IPIM modules in the same backplane
as the JAM. Detailed information about the IPIM fault status can be obtained by
messaging to the JAM module.

Connecting the IPIM module into the Logix5000 environment as an EtherNet/
IP device does not disable fault reporting through the IAM module. Only the
IAM fault reporting lets the Logix5000 motion sub-system take action based on
the IPIM module fault status. IPIM faults are also reported over the Ethernet
connection. However, IPIM faults must be reset by applying a fault reset
instruction to the IAM module. The integration of the IPIM module into the
Logix5000 environment through the EtherNet/IP network provides additional
capabilities you can choose to take advantage of in your program.

Refer to the Kinetix 6000M Integrated Drive-Motor System User Manual,
publication 2094-UMO003, for more information on troubleshooting the IDM

drive-motor system.
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Kinetix 6000 Drive System Error Codes

The following list of problematic symptoms (no error code shown) and faults
with assigned error codes is designed to help you resolve anomalies.

When a fault is detected, the seven-segment status indicator displays an E
followed by the flashing of the two-digit error code, one digit at a time. This is
repeated until the error code is cleared.

Table 99 - Seven-segment Status Indicator Error Codes

Error | Fault Message - Logix . . .
Code | Designer (HIM) Anomaly or Symptom Potential Cause Possible Resolution
- . Verify AC control power is applied to the
No AC power or auxiliary logic power. Kinetix 6000 system.
Power (PWR) indicator not ON m o :
. Call your Rockwell Automation sales representative
Internal power supply malfunction. to return module for repair
. + Check motor wiring.
NoEror Cde Displayed Motor jumps when first Motor wiring error. + Run Hookup test in the Logix Designer
enabled application.
Incorrect motor chosen. Verify the proper motor is selected.
?(I)?rlgiltll){ 0 notworking 1/0 power supply disconnected. Verify connections and 1/0 power source.
£00 BusUndervoltage Fault | A blown fuse was detected on Blown fuse Call your Rockwell Automation sales representative
(Blown fuse) the inverter PCB ’ to return module for repair.
« Operate within (not above) the continuous
« High motor ambient temperature torque rating for the ambient temperature 40 °C
and/or (104 °F) maximum.
MotorOvertemp Fault o Excessive current « Lower ambient temperature, increase motor
E04 Motor thermal switch tripped cooling.
(Motor Overtemp)
Motor wiring error. Check motor wiring at MF connector on the IAM/AM
g €rror. module.
Incorrect motor selection. Verify the proper motor has been selected.
Verify continuity of motor power cable and
Motor cables shorted. connector.
Disconnect motor power cables from the motor. If
Motor winding shorted internally. the motor is difficult to turn by hand, consider
replacing the motor.
« Check for clogged vents or defective fan.
] Self-protection of the Kinetix 6000 drive temperature too high. « Make sure cooling is not restricted by insufficient
05 DriveOvercurrent Fault Intelligent Power Module space around the unit.
IPM) is indicating a major
(Power Fault) ( owe)r related fauglt con(Jiition . . . « Verify ambient temperature is not too high.
P - | Operation above continuous power rating and/or 0 ithin th . 1
product environmental ratings. «  Operate within the continuous power rating.
+ Reduce acceleration rates.
Remove all power and motor connections, and
- ) - preform a continuity check from the DCbus to the U,
E'r'}gﬂ:fgggldgx::tas ashort circuit, overcurrent, V, and W motor outputs. If a continuity exists, check
p : for wire fibers between terminals, or send drive in
for repair.
HardOvertravel Fault Axis moved beyond the » Check witing,
E06 - Hard 0 | physical travel limits in the Dedicated overtravel input is inactive. « Verify motion profile.
(+/- Hard Overtravel) positive/negative direction. «Verify axis configuration in software.
MotFeedbackFault + Check motor encoder wiring.
E07 The feedback wiring is open, shorted, or missing. « Run Hookup test in the Logix Designer
(Motor Feedback Loss) application‘.) 9 9
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Table 99 - Seven-segment Status Indicator Error Codes (continued)

E;r(;); F&:!;ﬁll;s(s:l% - Logix Anomaly or Symptom Potential Cause Possible Resolution
With three-oh « Verify voltage level of the incoming AC power.
prgse:ltriﬁéngst)eug?/\gI:ge is + Check AC power source for glitches or line drop.
below I{mits. « Install an uninterruptible power supply (UPS) on
(09 BusUndervoltage Fault « DCbus voltage for 460V system is below 275V your ACinput.
(Bus Undervoltage) DC bus voltage fell below the | * DCbus voltage for 230V system is below 137V
g;ig%rr‘]l ?E:?glll:)n\:\/l;rv:)?\bee?r:ail Disable follower axis before removing power.
was enabled.
Excessive regeneration of power.
o « (hange the deceleration or motion profile.
mecanica power e egenrtetoo | * 22 Arersystem (motorand Kietx 100
ro | DriveOvervoltage Fault | The DCbus voltageisabove | much peak energy through the drive power :1r|ve|)|. hunt modl
(Bus Overvoltage) limits. supply. The system faults to save itself froman | * INstall shuntmodule.
overload.
« DChus voltage for 460V system is over 820V e o
«  DCbus voltage for 230V system is over 410V Verify inputis within specifications
MotFeedbackFault . . « Verify the Hall wiring at the MF connector on the
En ?;g;‘:rgwa” feedbackinputsis Improper connections. IAM/AM module.
(Ilegal Hall State) ‘ « Verify 5V power supply to the encoder.
Softovertravel Fault o Veri i
E16 Axis position exceeded maximum software setting. Ver!fy motion proﬁle.. )
(+/- Software Overtravel) « Verify overtravel settings are appropriate.
E18 OverSpeedFault Motor speed has exceeded 150% of maximum rated speed. The 100% trip pointis | « Check cables for noise.
dictated by the lesser of the user velocity limits or the motor rated base speed. « Check tuning.
(Overspeed Fault) y y g
« Increase the feed forward gain.
« Increase following error limit or time.
PositionErrorFault . iti i
E19 Position error limit was exceeded. (hgck ppgtlon loop tuning.
(Follow Error) « Verify sizing of system.
« Verify mechanical integrity of system within
specification limits.
+ Use shielded cables with twisted pair wires.
£20 MotFeedbackFault Motor Encoder State Error The motor encoder encountered an illegal ) ggl;]rtcee?e feedback away from potential noise
(Mtr Fdbk AQB) transition. « Check the system grounds.
+ Replace the motor/encoder.
AuxFeedbackFault _ ) . A . - .
E21 (Aux Feedback Comm) Communication was not established with an intelligent encoder. Verify auxiliary encoder wiring.
ux Feedback Comm
« Verify motor selection.
MotFeedbackFault - . I « Verify the motor supports automatic
E30 (Motor Feedback Com) Communication was not established with an intelligent encoder. identification.
« Verify motor encoder wiring.

166

Rockwell Automation Publication 2094-UM00TH-EN-P - June 2013



Troubleshooting the Kinetix 6000 Drive System

Chapter 7

Table 99 - Seven-segment Status Indicator Error Codes (continued)

Error Fau!t Message - Logix Anomaly or Symptom Potential Cause Possible Resolution
Code | Designer (HIM) yorsy
. + Check motor power wiring.
Wiring error. + Checkinput power wiring.
Motor internal ground short. Replace motor.
Disconnect motor power cable from drive and
. . enable drive with current limit set to 0. If fault
£34 GroundshortFault Excessive ground currentinthe | nternal malfunction. clears, then a wiring error or motor internal
(Ground Fault) converter was detected. anomaly exists. If fault remains, call your sales
representative.
« Remove ground from control power input.
Grounded control power terminal « Source control power from three-phase input
(applies to 230V systems only) power (refer to page 190).
« Add isolation transformer for control power.
- DriveUndervoltage Fault | conerter pre-charge cycle Low ACinput voltage. Check input AC voltage on all phases.
(Pre-charge Fault) failed. Internal malfunction. Call your sales representative.
+ Reduce acceleration rates.
+ Reduce duty cycle (ON/OFF) of commanded
motion.
DriveOvertemp Fault i . i i i
E36 P Converter thermal switch Excessive heat exists in the power circuitry. Increase time permitted for motion.
(System Overtemperature) | tripped. « Use larger IAM converter module.
«  Check for clogged vents or defective fan.
+ Make sure cooling is not restricted by insufficient
space around the unit.
+ One or more phases of the input AC power is missing. .
PowerPhaseLoss Fault .
E37 Phase Loss F « Axis was enabled when main (three-phase) power was removed. [()?;Cl;;n;xt:: s;‘(’::gr;z\;:" p::viis'
(Phase Loss Fit) « common-hus follower axis was enabled when DC bus power was removed. 9 power
SercosFault The sercos ring is not active I .
E38 s Ring Ft) after being active and (able disconnected. Egﬁ;lég‘:(} g:’oe;eﬂst'c cable s presentand
€rcos Ring operational. '
«Verify that there are no impediments to motion
at startup, such as hard limits.
£39 DriveHardFault Self-sensing Commutation Motion required for self-sensing start-up « Increase self-sensing current if high friction or
(Self Sense Flt) Start-up Error commutation was obstructed. load conditions exist.
« Check motor or encoder wiring by using wiring
diagnostics.
« An attempt was made to enable the axis
DriveEnablelnput Fault L through sqftware whlle the Drive Enable « Disable the Drive Enable Input fault.
£43 Dive Enable Mlgssg;g Drive Enable Input hardware input was inactive. + Verify that Drive Enable hardware input is active
(Drive Enable Fit) « The Drive Enable input transitioned from whenever the drive is enabled through software.
active to inactive while the axis was enabled.
- « Verify wire terminations, cable/header
) « Loose wiring at STO connector. . '
DriveHardFault Safe torque-off function . ) connections, and +24V.
E49 Safe-off HW Fi mismatch. Drive does not Egrt]):]tl/gg?der not seated properly in STO « Reset error and run proof test.
(Safe-o 0 allow motion. . Safetor lje—oﬁcircuit missing 424V DC « I error persists, return the drive to Rockwell
a 9 : Automation.
SercosFault . ) Verify that each sercos drive is assigned a unique
E50 (Sercos Same ADDR) Duplicate node address detected on sercos ring. node address.
DriveHardFault
E54 (fok HW Fault) Current feedback hardware fault detected. Replace the module
au
DriveHardFault
E60 (Unk Axis) lllegal ID bits detected Replace the module
nknown Axis
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Table 99 - Seven-segment Status Indicator Error Codes (continued)

Error | Fault Message - Logix . . .
Code | Designer (HIM) Anomaly or Symptom Potential Cause Possible Resolution
« Use shielded cables with twisted pair wires.
- . + Route the feedback away from potential noise
AuxFeedbackFault
E61 Auxiliary Encoder State Error Igi?#;g:ary encoder encountered an illegal sources.
(Aux Fdbk AQB) : « Check the system grounds.
+ Replace the motor/encoder.
AuxFeedbackFault - - Check the motor feedback cable connectors/wiring
£62 (Aux Fdbk Loss) The feedback wiring is open, shorted, or missing. o the IAM/AM module and servo motor.
(63 AuxFeedbackNoise Noise on auxiliary feedback « Verify grounding.
(Aux Fdbk Noise) cable. Recommended grounding, per installation + Route feedback cable away from noise sources.
- _ instructions, has not been followed. + Refer to System Design for Control of Electrical
ey | MotorFeedbackNoise Noise on motor feedback Noise Reference Manual, publication
(Mtr Fdbk Noise) cable. GMC-RMOO1.
No Fault Message
(condition indicated by ) ) . «  Check motor power/feedback wiring.
E65 on-screen message) Hookup procedure failed Motor or feedback device malfunction. . Refer to on-screen message for resolution.
(Hookup Fault)
+  Check motor power/feedback wiring.
(chlftai:ltlito,rie:l?cgaeted by « Refer to on-screen message for resolution.
E66 on-screen message) Autotune procedure failed Motor or feedback device malfunction. « Perform Hookup in the Logix Designer
(Mune Fit application.
« (onsult application help screen.
DriveHardFault ) . Software initialization fault detected due to + Cycle power.
F7 (Task init) Operating system faled hardware failure. « Iffault persists, replace module.
DriveHardFault . . ) .
E68 (SCANport™ Comm) DPI communication failed The DPI device or cable is faulty. Check DPI connections.
port™ Comm
E69 DriveHardFault Nonvolatile memory is corrupt due to control board hardware failure Load default parameters, save to nonvalatile
(Objects Init) y p : memory, and recycle power or reset the drive.
E70 DriveHardFault Nonvolatile memory is corrupt due to control board software error. Load default parameters, save to nonvolatile
(NV Mem Init) y p ’ memory, and recycle power or reset the drive.
DriveHardFault .
E71 . RAM or nonvolatile memory validation failure Gcle power'.
(Memory Init) « Iffault persists, replace module.
The IAM or an AM module fan failed. Replace the failed module.
The cabinet ambient temperature is above rating. | Check the cabinet temperature.
£72 Drlye0vertemp Fault Inyertgr thermal switch The machine duty cycle requires an RMS current | Change the command profile to reduce speed or
(Drive Overtemp) trippe exceeding the continuous rating of the controller. | increase time.
The airflow access to the Kinetix 6000 systemis | Check airflow and re-route cables away from the
limited or blocked. Kinetix 6000 system.
Communicate Power rail CAN communication failed. Check module for proper mount.
E73
(Backplane Comm) Power rail connection shorted or open. Check power rail and module for foreign objects.
»  Check for proper motor sizing.
Drived t Fault Motor or transmission malfunction. + Check/replace transmission device.
riveOvercurrent Faul
E74 DClink current exceeds rating. + Check/replace motor.
(Bus OverCurrent) Check A module st
. + Check for proper IAM module sizing.
IAM module not sized properly « Install larger kW rated IAM module.
. « Use a properly sized shunt or modify duty cycle
£75 DriveOvervoltage Fault The IAM/AM module, or shunt module has exceeded its shunt resistor continuous of the application.

(Shunt Time Out)

rating.

« System uses internal shunt and requires external
shunt for additional capacity.
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Table 99 - Seven-segment Status Indicator Error Codes (continued)

Error | Fault Message - Logix . . .
Code | Designer (HIM) Anomaly or Symptom Potential Cause Possible Resolution
DriveHardFault DP! hardware initialization . + Reset System.
E76 (CAN Init) fault detected. Control board hardvware faiure. « Iffault persists, replace system module.
DriveHardFault Either 230V AM module is installed on power rail with 460V IAM module, or 460V )
e77 (Module Mismatch) AM module is installed on power rail with 230V IAM module. Replace mismatched module.
DriveHardFault .
E78 ) Control hardware fault detected. (yde power..
(Sercos Init) « Iffault persists, replace module.
. ) ) Refer to Temperature Fault Status Indicator on
Over-temperature fault indicator on Bulletin 2094 shunt module is steady red. age 172,
i Itage Faul
E79 DriveOvervoltage Fault Shunt-fault indicator on Bulletin 2094 shunt module is steady red. Refer to Shunt Fault Status Indicator on page 172.
(Shunt Module Fit) — .
Bulletin 2094 shunt module is missing from power rail. ) Ir‘lstall msang module on power fail
«Fill empty slot with slot-filler module.
DriveHardFault
E80 Control hardware fault detected. Replace module.
(CPLD Flt)
E81 DriveHardFault Follower IAM module detected ACinput power being applied Remove ACinput power connections from follower
(Common Bus Fit) ) IAM module.
DriveHardFault ) . . . .
E90 ) Pre-charge resistor power exceeds the resistor rating. Wait for resistor to cool.
(Pre-charge Timeout Flt)
IPIMFault Refer to the troubleshooting chapter in the
£95 A fault has occurred in one or more IPIM modules on the power rail. Kinetix 6000M Integrated Drive-Motor System User
(IPIM Module Fit) Manual, publication 2094-UM003.
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Chapter7  Troubleshooting the Kinetix 6000 Drive System
IAM/AM Module Status Indicators
Table 100 - Drive Status Indicator
Drive Status Indicator Drive Status Possible Resolution
off Normal, no faults N/A
Refer to seven-segment error code and Kinetix 6000
Steady red Drive faulted Drive System Error Codes troubleshooting on
page 165.
Table 101 - Comm Status Indicator
Comm Status Indicator | Drive Status Potential Cause Possible Resolution
Loose fiber-optic connection. Verify proper fiber-optic cable connections.
off No communication Broken fiber-optic cable. Replace fiber-optic cable.

Receive fiber-optic cable connected to sercos transmit
connector and vice versa.

Check proper sercos fiber-optic cable connections.

Flashing green

System is still in the process of establishing sercos
communication.

Wait for steady green indicator.

Establishing communication

Node address setting on the drive module does not
match sercos controller configuration.

Verify proper node switch setting.

Steady green

Communication ready

No faults or failures.

N/A

(1) Refer to Fiber-optic Cable Installation and Handling Instructions, publication 2090-IN010, for more information.

Table 102 - Bus Status Indicator

Bus Status Indicator Bus Status Condition
«  Normal when bus power is not applied.
No power or DCbus is not present. « Fault exists, refer to seven-segment error code and Kinetix 6000 Drive System Error Codes
« troubleshooting on page 165.
0

Bus power is present in follower [AM. .

« Follower IAM module is not configured as CommonBus Follow in the Logix Designer application.

After DCbus voltage is applied, a 2.5 second delay before the indicator begins flashing green is
normal operation to provide the common-bus leader module time to complete pre-charge.

Flashing green

Bus power is present, axis disabled.
No faults.

Normal when:

« 24Visnot applied to Hardware Enable Input (10D-2).
« MSOQinstruction is not commanded in the Logix Designer application.

Steady green

Bus power is present, axis enabled.
No faults.

Normal when:

« 24Vis applied to Hardware Enable Input (10D-2).
« MSOQinstruction is commanded in the Logix Designer application.
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Shunt Module Status Indicators

Each of the shunt module status indicators provide specific troubleshooting

information.

Table 103 - General Shunt Module Troubleshooting

Module

Status

Under These Conditions

Shunt

Faultis latched.

Until fault condition is corrected and cleared.

Faultis cleared.

« Using MASR, MAFR, MGSR instructions or the HIM (red stop button).
« Only after the DCbus is discharged (bus status indicator is flashing).

+ Drive must be configured with 2094-BSP2 shunt module or Bulletin 1394
external shunt module.

IAM/AM

Disabled (for DC bus regulation).

« When the 2094-BSP2 shunt module is used on a 230V system.

+ When either 230V or 460V system is configured with a Bulletin 1394 external
shunt module.

« When configured in Common-bus Follower mode.

Enabled to discharge the DC bus.

Drive (IAM or leader IAM module) three-phase power is removed.

Disabled from discharging the
DCbus.

When configured in Common-bus Follower mode.

IMPORTANT  Under some fault conditions, two reset commands can be required to clear
drive and shunt module faults.
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Table 104 - Bus Status Indicator

Bus Status Indicator Status ‘ Potential Cause Possible Resolution
Flashing Normal condition when control power is applied and bus voltage is less than 60V DC. N/A
Steady Green Normal condition when control power is applied and bus voltage is greater than 60V DC. N/A
off Control power is not present. ‘ Internal power supply failure. Replace shunt module.

Table 105 - Temperature Fault Status Indicator

Over-Temp Fault

Indicator Status Potential Cause Possible Resolution
off Normal condition. N/A
Shunt module fan failed. Replace shunt module.
Shunt module internal -
temperature exceeds operating « Wait for shunt module to cool.
temperature specification. Shunt module temperature exceeds rating. « Reset faults.
« Verify IAM module bus regulator configuration.
Steady Red
«  Wait for shunt module to cool.
External over temperature External temperature switch is open. « Reset faults.
condition. « Verify IAM module bus regulator configuration.
TS jumper is not present. Install jumper.
Table 106 - Shunt Fault Status Indicator
Shunt Fault Indicator Status Potential Cause Possible Resolution
0ff Normal condition N/A
Mis-wired shunt jumper or other short on RC o »
Shorted internal or external shunt | connector. « Correct mis-wire (shorted) condition.
Steady Red X )
resistor. — — « If anomaly persists, replace shunt module.
Mis-wired (shorted) external shunt wiring.
Table 107 - All Shunt Module Status Indicators
Shunt Module Status . . .
Indicator Status Potential Cause Possible Resolution

+ Bus Status
« QOver-Temp Fault
+ Shunt Fault

All three status indicators flash
simultaneously.

Shunt module hardware failure.

« (ycle power.
« Ifanomaly persists, replace shunt module.
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General System Anomalies

Table 108 - General System Anomalies

These anomalies do not always result in a fault code, but can require
troubleshooting to improve performance.

Condition

Potential Cause

Possible Resolution

Axis or system is unstable.

The position feedback device is incorrect or open.

Check wiring.

Unintentionally in Torque mode.

Check to see what primary operation mode was
programmed.

Motor tuning limits are set too high.

Run Tune in the Logix Designer application.

Position loop gain or position controller acceleration or deceleration rate is
improperly set.

Run Tune in the Logix Designer application.

Improper grounding or shielding techniques are causing noise to be transmitted
into the position feedback or velocity command lines, causing erratic axis
movement.

Check wiring and ground.

Motor Select limit is incorrectly set (servo motor is not matched to axis module).

« (Check setups.
« Run Tune in the Logix Designer application.

Mechanical resonance.

Notch filter or output filter can be required (refer to Axis
Properties dialog box, Output tab in the Logix Designer
application).

You cannot obtain the motor
acceleration/deceleration that you
want.

Torque Limit limits are set too low.

Verify that current limits are set properly.

Incorrect motor selected in configuration.

Select the correct motor and run Tune in the Logix
Designer application again.

The system inertia is excessive.

«  Check motor size versus application need.
« Review servo system sizing.

The system friction torque is excessive.

Check motor size versus application need.

Available current is insufficient to supply the correct acceleration or deceleration
rate.

«  Check motor size versus application need.
« Review servo system sizing.

Acceleration limit is incorrect.

Verify limit settings and correct them, as necessary.

Velocity Limit limits are incorrect.

Verify limit settings and correct them, as necessary.

Motor does not respond to a velocity
command.

The axis cannot be enabled for 1.5 seconds after disabling.

Disable the axis, wait for 1.5 seconds, and enable the
axis.

Enable signal has not been applied or the enable wiring is incorrect.

« Check the controller.
«  (Check the wiring.

The motor wiring is open.

Check the wiring.

The motor thermal switch has tripped.

« (Check for a fault.
« (heck the wiring.

The motor has malfunctioned.

Repair or replace the motor.

The coupling between motor and machine has broken (for example, the motor
moves, but the load/machine does not).

Check and correct the mechanics.

Primary operation mode is set incorrectly.

Check and properly set the limit.

Velocity or current limits are set incorrectly.

Check and properly set the limits.
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Table 108 - General System Anomalies (continued)

Condition

Potential Cause

Possible Resolution

Presence of noise on command or
motor feedback signal wires.

Recommended grounding per installation instructions have not been followed.

+ Verify grounding.
« Route wire away from noise sources.

«  Refer to System Design for Control of Electrical Noise,
publication GMC-RM001.

Line frequency present.

« Verify grounding.
« Route wire away from noise sources.

Variable frequency can be velocity feedback ripple or a disturbance caused by
gear teeth or ballscrew balls, for example. The frequency can be a multiple of
the motor power transmission components or ballscrew speeds resulting in
velocity disturbance.

« Decouple the motor for verification.

« (Check and improve mechanical performance, for
example, the gearbox or ballscrew mechanism.

The motor connections are loose or open.

Check motor wiring and connections.

Foreign matter is lodged in the motor.

Remove foreign matter.

The motor load is excessive.

Verify the servo system sizing.

No rotation The bearings are worn. Return the motor for repair.
. . . « (Check brake wiring and function.
The motor brake is engaged (if supplied). 9 )
« Return the motor for repair.
The motor is not connect to the load. Check coupling.
: : Change the command profile to reduce acceleration or

The duty cycle is excessive. A .

Motor overheating deceleration or increase time.

The rotor is partially demagnetized causing excessive motor current.

Return the motor for repair.

Abnormal noise

Motor tuning limits are set too high.

Run Tune in the Logix Designer application.

Loose parts are present in the motor.

« Remove the loose parts.
« Return motor for repair.
« Replace motor.

Through bolts or coupling is loose.

Tighten bolts.

The bearings are worn.

Return motor for repair.

Mechanical resonance.

Notch filter can be required (refer to Axis Properties
dialog box, Output tab in the Logix Designer
application).

Erratic operation - Motor
locks into position, runs
without control or with
reduced torque.

Motor power phases U and V, Uand W, or V and W reversed.

Check and correct motor power wiring.

Sine, Cosine or Rotor leads are reversed in the feedback cable connector.

Check and correct motor feedback wiring.

Sine, Cosine, Rotor lead sets of resolver feedback are reversed.

Check and correct motor feedback wiring.
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Logix5000/Drive Fault

Behavior

These fault actions are configurable from the Axis Properties dialog box, Fault

Actions tab in the Logix Designer application.

Table 109 - Drive Fault Action Definitions

Drive Fault Action

Definition

Shutdown

The drive disables the axis as defined in Logix5000/Drive Fault Behavior, Table 110. In
addition, the axis in Logix enters the Shutdown state, which disables any axes that are
using this axis as a camming or gearing master. In addition, the AxisHomedStatus tag for
the faulted axis is cleared. Shutdown is the most severe action to a fault and it is usually
reserved for faults that could endanger the machine or operator if power is not removed
as quickly as possible.

Disable Drive

The drive disables the axis as defined in Logix5000/Drive Fault Behavior, Table 110.

Stop Motion

The axis decelerates at the maximum deceleration rate (set in the Logix Designer
application>Axis Properties>>Dynamics tab). Once the axis has come to a stop, the servo
loops remain enabled but no further motion can be generated until the fault is reset.
This is the gentlest stopping mechanism in response to a fault. It is usually used for less
severe faults.

Status Only

The drive continues to operate. Status is provided by the seven-segment fault status
indicator, drive status indicator, and DP! (if used). The application program must handle
any motion faults. In general, use this setting in applications where the standard fault
actions are not appropriate.

Only selected faults are programmable. In the Logix5000/Drive Fault Behavior
table on page 176, the controlling attribute is given for programmable fault

actions. All faults that are not configurable have a fault action of Shutdown.

Figure 86 - Axis Properties - Fault Actions Tab

®

General ] Mation Planner ] Units ] Drivex’Motor] MotorFeedback] A Feedhack | Eonversion]
Huarming ] Hookup ]

- [Bx]

Tune Dynamics] Gains] Dutput] Limits] Offzet  Fault Actions™ Tag

| J Set Custom Stop Action...
) . ) Drive Themal: |Disable Drive ﬂ
Drive Fault Action/Attribute for Motor @ — [Stap Mot J)
otor Themal: -
Overtemp fault (E04). e
Feedback Moise: |Disable Drive ﬂ
Feedback: |Disable Drive j
Position Errar: |Disable Drive ﬂ

Ok | Cancel Apply Help
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Table 110 - Logix5000/Drive Fault Behavior

. . . Logix Designer
Logix5000 Fault Message | Error A Drive Fault Action/
(HIM Message) Code Description Attribute E;z?trzr:;m:l;le
BusUndervoltageFault . . Coast/Disable (open
(Blown fuse) E00 A blown fuse was detected in the inverter pcb. contactor enable relay) No
The motor thermal switch was tripped.
MotorOvertempFault 0 Firmware It protection does not generate a fault, rather it dynamically folds back Yes
Motor 0 E04 current when 110% of motor rating is reached. Setting the Motor Thermal fault N/A Motor Thermal
(Motor Overtemp) action to Status Only or Stop Motion bypasses the foldback behavior and allows the
fault to occur.
DriveOvercurrentFault . s ) Coast/Disable (open
(Power Faul) E05 Aninstantaneous over-current was detected in the inverter power section. contactor enable relay) No
HardOvertravelFault £06 Axis moved beyond the physical travel limits in the positive/negative direction. This Decel/Disable Yes
(+/- Hard Overtravel) fault can be configured for status only. Hard Overtravel
MotFeedbackFault o . .
E07 The feedback wiring is open, shorted or missing. Coast/Disable No
(Motor Feedback Loss)
With 3-phase present, the DC bus voltage is below limits. The trip point is 275V and
BusUndervoltageFault - 137V DCfor 460V/230V drives respectively. Coast/Disable (open No
(Bus Under Voltage) DC bus voltage is below limits when any axis on common-bus follower power rail | Contactor enable relay)
was enabled.
DriveOvervoltageFault E10 The DCbus voltage is above limits. The trip point is 820V and 410V DC for 460V/230V | Coast/Disable (open No
(Bus Overvoltage) drives respectively. contactor enable relay)
MotFeedbackFault . o .
En State of Hall feedback inputs in incorrect. Coast/Disable No
(Illegal Hall State)
SoftovertravelFault E6 Axis position exceeded maximum software setting in the positive/negative Decel/Disable Yes
(+/- Software Overtravel) direction. This fault can be configured for status only. Soft Overtravel
OverSpeedFault B8 Axis speed has reached 150% of the maximum rated setting. The 100% trip pointis | ¢ - e No
(Overspeed Fault) dictated by the lesser of the user velocity limits or the motor rated base speed.
PositionErrorFault Axis position error limit has been exceeded. This fault can be configured for status . Yes
(Follow Error) £o only. Decel/Disable Position Error
MotFeedbackFault . " .
E20 Motor encoder has encountered an illegal state transition. Coast/Disable No
(Mtr Fdbk AQB)
AuxFeedbackFault Communication was not established with an intelligent (Stegmann) encoder on the I
(Aux Feedback Comm) 2 Auxiliary feedback port. Decel/Disable No
MotFeedbackFault Communication was not established with an intelligent (Stegmann) encoder on the )
(Motor Feedback Comm) E30 Motor feedback port. Decel/Disable No
GroundShortFault . . Coast/Disable (open
(Ground Fault) E34 Excessive ground current in the converter was detected. contactor enable relay) No
DriveUndervoltageFault ) Coast/Disable (open
(Precharge Fautt) E35 The converter pre-charge cycle has failed. contactor enable relay) No
DriveOvertempFault . - Coast/Disable (open
£36@ Converter internal temperature limit exceeded. P No
(System Overtemperature) P contactor enable relay)
. - Coast/Disable (open
) ohsseLosta One or two phases of the input AC power are missing. contactor enable relay)
owerPhaseLossFault
E37 . i issi No
(Phase Loss i) AII.phases of the input AC p.ower are missing. .
«  Axis was enabled when main (three-phase) power was removed. Decel/Disable

» Common-bus follower axis was enabled when DC bus power was removed.
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Troubleshooting the Kinetix 6000 Drive System  Chapter 7
Table 110 - Logix5000/Drive Fault Behavior (continued)
. . . Logix Designer
Logix5000 Fault Message | Error A Drive Fault Action/
Description . Programmable
(HIM Message) Code Attribute Fauit Action?
SercosFault o . . . . "
) E38 The sercos ring is not active after being active and operational. Decel/Disable No

(Sercos Ring Flt)
DriveHardFault . . .

E39 Self-sensing commutation fault detected. Coast/Disable No
(Self Sense Flt)
DriveEnablelnputfault . Generated when Enable input switches off when drive s enabled Decel/Disabl Yes
(Drive Enable Ft) enerated when Enable input switches off when drive is enabled. ecel/Disable Drive Enable Input

. Safe torque-off function mismatch. Drive does not allow motion. Refer to the Kinetix
DriveHardFault £49 Safe Torque-off Feature Safety Reference Manual, publication GMC-RMO002, formore | Coast/Disable (open No
(Safe-Off HW Flt) information. Applies to 2094-xCxx-Mxx-S IAM and 2094-xMxx-S AM modules with | contactor enable relay)
safe torque-off feature.

SercosFault . . .

E50 Duplicate node address detected on sercos ring. Decel/Disable No
(Sercos Same ADDR)
DriveHardFault Coast/Disable (open
(fok HW Fault) E54 Current feedback hardware fault detected. contactor enable relay) No
DriveHardFault ) A X ) Coast/Disable (open
(Unknown Axis) E60 Invalid module type identified by firmware when applying power. contactor enable relay) No
AuxFeedbackFault . ) - .
(Aux Fdbk AQB) E61 Auxiliary encoder has encountered an illegal state transition. Coast/Disable No
AuxFeedbackFault o - .

£62 The feedback wiring is open, shorted or missing. Coast/Disable No
(Aux Fdbk Loss)
AuxFeedbackNoise . .

) E63 Presence of noise on auxiliary feedback cable.
(Aux Fdbk Noise) Coast/Disab Yes
oast/Disable .
MotorFeedbackNoise ) Feedback Noise
. k64 Presence of noise on motor feedback cable.

(Mtr Fdbk Noise)
No Fault Message
(condition indicated by . .
on-screen message) E65 Hookup procedure failed. Coast/Disable No
(Hookup Fault)
No Fault Message
(condition indicated by . .
on-screen message) E66 Autotune procedure failed. Coast/Disable No
(Atune Flt)
DriveHardFault . . Coast/Disable (open
(Task init) 7 Operating system faed. contactor enable relay) No
DriveHardFault o .

E68 DPI communication failed. Decel/Disable No
(SCANport Comm)
DriveHardFault . . Coast/Disable (open
(Objects ni) E69 Nonvolatile memory attribute out of range. contactor enable relay) No
DriveHardFault . Coast/Disable (open
(NV Mem nit) E70 Nonvolatile memory corrupted. contactor enable relay) No
DriveHardFault i

En RAM or nonvolatile memory validation failure. Coast/Disable (open No

(Memory Init)

contactor enable relay)

Rockwell Automation Publication 2094-UM00TH-EN-P - June 2013

177


http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/gmc-rm002_-en-p.pdf

Chapter7  Troubleshooting the Kinetix 6000 Drive System

Table 110 - Logix5000/Drive Fault Behavior (continued)

. . . Logix Designer
Logix5000 Fault Message | Error A Drive Fault Action/
Description . Programmable
(HIM Message) Code Attribute Fauit Action?
Inverter temperature limit exceeded.
DriveOvertempFault Firmware %t protection does not generate a fault, rather it dynamically folds back Yes
Di £72 current when 110% of drive rating is reached. Setting the Drive Thermal fault action | N/A Drive Thermal
(Drive Overtemp) to Status Only or Stop Motion bypasses the foldback behavior and allows the fault to
occur.
Communicate . o .
E73 Power rail backplane CAN communication failed. Decel/Disable No
(Backplane Comm)
DriveOvercurrentFault ) ) Coast/Disable (open
(Bus OverCurrent) E74 The converter has exceeded its converter rating. contactor enable relay) No
DriveOvervoltageFault The IAM/AM module or shunt module has exceeded its shunt resistor continuous Coast/Disable (open
) E75 rating. SHUTDOWN for IAM module, DISABLE for AM module. IAM module provides p No
(Shunt Time Out) fault handling for shunt module. contactor enable relay)
DriveHardFault ) S Coast/Disable (open
(Can ) E76 Either DPI or backplane CAN initialization failure. contactor enable relay) No
DriveHardFault £77 Generated by IAM module if the power rating of an AM module on the same power | Coast/Disable (open No
(Module Mismatch) rail does not match with IAM module input power rating. contactor enable relay)
DriveHardFault Coast/Disable (open
Sercos Init E78 Control hardware fault detected. contactor enable relay) No
DriveOvervoltageFault £79 Power rail mounted shunt module fault. Displayed on IAM module seven-segment | Coast/Disable (open No
(Shunt Module FIt) fault status indicator. contactor enable relay)
HardwareFault E80 Control hardware fault detected Coast/Disable {open No
(CPLD FIt) ’ contactor enable relay)
HardwareFault E81 Common-bus follower IAM module detected ACinput power being applied Coast/Disable (open No
(Common Bus Flt) putp 9 applied. contactor enable relay)
HardwareFault Coast/Disable (open
E90 Pre-charge resistor power exceeds the resistor rating. No
(Pre-charge Timeout FIt) K P 9 contactor enable relay)
IPIMFault . . Coast/Disable (open
(IPIM Module Fit) E95 A fault has occurred in one or more IPIM modules on the power rail. contactor enable relay) No

(1) The Logix5000 Motor Thermal Fault Action is tied to the motor thermostat fault. If this is set to Shutdown or Disable (in controller), the drive folds back the current when the 12T calculation indicates that
the motor temperature has exceeded 10% of its rated temperature. If it s set to Stop Mation or Status Only, the drive does not fold back the current. The I2T calculation never generates a fault.

(2)  The Logix5000 Drive Thermal Fault Action is tied to the drive thermostat fault. The drive always folds back the current when the 12T calculation indicates that the drive has exceeded 110% of its rating. The
2T calculation never generates a fault.
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Chapter 8

Removing and Replacing the
Kinetix 6000 Drive Modules

This chapter provides remove and replace procedures for your Kinetix 6000
system components.

Topic Page
Before You Begin 179
Remove Kinetix 6000 Drive Modules 180
Replace Kinetix 6000 Drive Modules 181
Remove the Power Rail 182
Replace the Power Rail 183

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, refer to Guarding Against Electrostatic Damage, publication
8000-4.5.2, or any other applicable ESD awareness handbook.

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

Before You Begin These tools are required before you begin removal and replacement procedures:
o Flat-blade screwdriver, 3.5 mm (0.14 in.)

o Voltmeter
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Chapter8  Removing and Replacing the Kinetix 6000 Drive Modules

Remove Kinetix 6000 Drive  Follow these steps to remove the AM, AM, and IPIM modules from the
Modules Bulletin 2094 power rail.

1. Verify that all control and input power has been removed from the system.

power has been removed before proceeding. This system can have
multiple sources of power. More than one disconnect switch can be
required to de-energize the system.

2 ATTENTION: To avoid shock hazard or personal injury, assure that all

2. Wait five minutes for the DC bus to discharge completely before
proceeding.

hazard of electrical shock, verify that all voltage on capacitors has been
discharged before attempting to service, repair, or remove this unit. Do
not attempt the procedures in this document unless you are qualified
to do so and are familiar with solid-state control equipment and the
safety procedures in publication NFPA 70E.

c ATTENTION: This product contains stored energy devices. To avoid

3. Label and remove all connectors from the IAM/AM module you are
removing.

To identify each connector, refer to page 58.

4. Remove the motor cable from the cable shield clamp, as shown in these
examples.

Use screwdriver with Horizontal Cable Clamp

3.5mm (0.14in.) tip to depress Orientation Examples
spring and remove cable.

Vertical Cable Clamp

-
Motor
(Cable

I

Orientation Example Pry back

with thumb.

7 ‘ ~
Cable Clamp ' &g\»"/

-~

5

i
TS /
R /

T

NESS

Slide-open

Pivot-open
(able Clamp

(able Clamp

Vent Holes on Top of IAM/AM Module

5. Loosen the mounting screw (bottom center of each module).

6. Grasp the top and bottom of the module with both hands and gently pull
the module away from the connectors enough to clear the guide pins
(module pivots on top bracket).
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Replace Kinetix 6000 Drive
Modules

7. Lift the bracket out of the power rail slot and remove the module from the

power rail.
Power Rail ™ Kinetix 6000 Drive Module (side view)
(side view) I j (IAM module is shown)
TIP This procedure also applies to Bulletin 2094-BSP2 shunt module, 2094-PRF

slot-filler module, and 2094-SEPM-B24-S IPIM module.

Follow these steps to replace drives from the Bulletin 2094 power rail.

1. Determine your drive module replacement.

If you are Then
Replacing a drive module on an existing power rail Go to step 3.
Replacing a drive module on a new power rail Go to step 2.

2. Prepare to mount your replacement drive module by removing the
protective covers from the power rail connectors.

3. Hang the mounting bracket from the slot on the power rail.

IMPORTANT  Power rails must be in vertical orientation before replacing drive
modules for pins to seat properly.

4. Align the guide pins on the power rail with the guide pin holes in the back
of the drive module (refer to the figure above).

TIP The IAM module can have two or three power rail connectors and
guide pins, the AM module can have one or two, all other modules
have only one connector and one guide pin.

5. Use 2.26 Nem (20 Ibein) torque to tighten the mounting screw.
6. Reconnect the module connectors.

7. Reapply power to the system.
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8. Verify that the system is operating properly.

TIP Because parameter settings reside in the Logix Designer application, you
do not need to perform any tuning or set-up procedures.

Remove the Power Rail This procedure assumes you have removed all modules from the power rail.
Follow these steps to remove the power rail.

1. Disconnect the braided grounding strap from the grounding stud on the
right side of the power rail.

Braided Ground Strap
100mm (3.9in.)
Bonded Cabinet Ground
Power Rail | [ ] [ ] [ ] [ d) /
2094-PRx ° ° ° ° ° o

XXXXXO]

CENT T i el

= Braided Ground Strap
Power Rail 100 mm (3.9in.)
2094-PRSx & & &

Bonded Cabinet Ground

Bl
Bl

CEIT 0 [0 mp)
00 10 10 ok
CEIT 0 [0 mp)

XXXXXO)

2. Loosen the mounting bolts (removing the bolts is not necessary).

3. Lift the power rail up and off of the mounting bolts.
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Replace the Power Rail

This procedure assumes you do not need to change the location of the power rail
on the panel and you intend to reuse the mounting bolts of the power rail you just
removed.

IMPORTANT  Ifyou need to change the location of the power rail, or if you are installing a
power rail designed for additional or fewer modules than you removed, refer to
Kinetix 6000 Power Rail Installation Instructions, publication 2094-IN003.

remove the protective covers until the module for each slot is ready for

c ATTENTION: To avoid damage to the power rail during installation, do not
mounting.

Follow these steps to replace the power rail.

1. Align the replacement power rail over the existing mounting bolts.

IMPORTANT  Toimprove the bond between the power rail and subpanel, construct
your subpanel out of zinc plated (paint-free) steel.

2. Tighten the mounting bolts.

3. Reattach the braided grounding strap to the power rail grounding stud
(refer to page 182).
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Notes:
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Appendix A

Interconnect Diagrams

This appendix provides wiring examples and system block diagrams for your
Kinetix 6000 system components.

Topic Page
Interconnect Diagram Notes 186
Power Wiring Examples 187
DC Common Bus Wiring Examples 191
Shunt Module Wiring Examples 195
Axis Module/Rotary Motor Wiring Examples 196
Axis Module/Linear Motor/Actuator Wiring Examples 205
Kinetix 6000M Integrated Drive-Motor Wiring Example 210
Controlling a Brake Example 211
System Block Diagrams 212
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Interconnect Diagrams

Interconnect Diagram Notes Thisappendix provides wiring examples to assist you in wiring the Kinetix 6000

drive system. These notes apply to the wiring examples on the following pages.

Note

Information

1

For power wiring specifications, refer to Power Wiring Requirements on page 95.

2

For input fuse and circuit breaker sizes, refer to Circuit Breaker/Fuse Options on page 28.

3

Place AC (EMC) line filters as close to the drive as possible and do not route very dirty wires in wireway. If routing in wireway is unavoidable, use shielded cable with
shields grounded to the drive chassis and filter case. For ACline filter specifications, refer to the Kinetix Motion Accessories Technical Data, publication GMC-TD004.

Terminal block is required to make connections.

2094-BCux-Mxx-x (460V) IAM modules require a step down transformer for single-phase control power input. Source the 2094-ACx-Mxx-x (230V) IAM module
control power from the three-phase input power (line-to-line) with neither leg of the transformer secondary bonded to ground or neutral potential. Supplying
control power from any other source requires an isolation transformer. The National Electrical Code and local electrical codes take precedence over the values and
methods provided. Implementation of these codes is the responsibility of the machine builder.

2094-ALxxS and 2094-BLxxS and 2094-XL755-C2 LIM modules can supply input power for up to eight axes. 2094-XL755-C1 LIM modules can supply input power
for up to sixteen axes. For common-bus systems with more than sixteen axes, multiple LIM modules (or control power transformers) are required. For Kinetix
6000M systems, the control power current needs to be calculated and the LIM module needs to be sized.

2094-ALxxS, 2094-BLxxS, and 2094-XL75S-Cx LIM modules are capable of connecting to two IAM modules, providing each IAM module has its own line filter and
the maximum current specification is not exceeded.

Contactor coil (M1) needs integrated surge suppressors for AC coil operation. Refer to the Kinetix Servo Drives Technical Data, publication GMC-TD003.

Drive Enable input must be opened when main power is removed, or a drive fault occurs. A delay of at least 1.0 second must be observed before attempting to
enable the drive after main power is restored.

Cable shield clamp must be used to meet CE requirements. No external connection to ground is required.

Default configuration for jumper is for grounded power at user site. Ungrounded sites must jumper the bleeder resistor to prevent high electrostatic buildup. Refer
to Determine the Input Power Configuration on page 83 for more information.

Leave jumper between PR2 and PR3 as shown to use the internal pre-charge resistor. Remove jumper when external pre-charge/circuit is required. For more
information, refer to the 8720MC Regenerative Power Supply Installation Manual, publication 8720MC-RM001.

information refer to Understanding the Machinery Directive, publication SHB-900.

ATTENTION: Wiring the contactor enable relay is required. Refer to Contactor Enable Relay on page 70, for more
information. The recommended minimum wire size for wiring the safety circuit to the contactor enable connector is

ATTENTION: Implementation of safety circuits and risk assessment is the responsibility of the machine builder. Please
A reference international standards EN 1050 and EN 954 estimation and safety performance categories. For more
A 1.5 mm” (16 AWG).

The Bulletin 2094 axis module referenced is either an individual axis module (catalog number 2094-xMxx-x) or the same axis module that resides within an
integrated axis module (catalog number 2094-xCxx-Mxx-x).

For motor cable specifications, refer to the Kinetix Motion Accessories Technical Data, publication GMC-TD004.

Wire colors are for flying-lead cable and can vary from the premolded cable connectors.

Motor power cables (2090-XXNPMF-xxSxx and 2090-CPBM6DF-16AAxx) have a drain wire that must be folded back under the cable shield clamp.

MPL-AT15xx. . .MPL-A45xx, MPM-A115xx. .. MPM-A130xx, MPF-A3xx. . . MPF-A45xx, MPS-Axxx, MPAR-Axxx, and MPAS-Axxx, encoders use the 45V DC supply.

MPL-Bxx, MPL-A5xx, MPM-Bxx, MPM-A165xx. .. MPM-A215xx, MPF-Bxx, MPF-A5xx, MPS-Bxxx, MPAR-Bxxx, and MPAS-Bxxx encoders use the +-9V DC supply.

Brake connector pins are labeled plus (+) and minus (-) or F and G respectively. Power connector pins are labeled U, V, W, and GND or A, B, C, and D respectively.
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Interconnect Diagrams ~ Appendix A

Power W|rmg Examp'es These examples apply to power wiring configurations with and without the
Bulletin 2094 line interface module (LIM), DC common bus wiring, and shunt
module wiring.

Figure 87 - Single IAM Module with 2094-AL09 or 2094-BL02 LIM Module

2094-AC0xx-Mxx-x or
Refer to table on page 186 for note information. 2094-BCor-Mor-x
IAM Module
5 [ | PowerRail Note 10
Bonded (abmei Ground Stud Cable Shield
Ground Bus* | O a
amp J
- - 4
20?4 AL09 or 2094-BL02 L . Three-phase
Line Interface Module Motor Power | W Motor Power
(MP) Connector v 2 Connections
) 1 Note 16
Single-phase (CPL) Output [, ] i Control Power v v
195...264V ACRMS =71 2 2R (CPD) Connector
Note 1 I
L DC-
Ground % o | D
roun
. — [ 1 T T
VACLINE Three-phase = VAC LOAD Three-phase f‘ 4 = Three-phase
(PLInput > 13 (0PL) Output |3 S5 1 Input (IPD)
195.. 264VACRMS > T—1. [, 195... 264V ACRMS | L2 12_| Connector
or324.. S8VACRMS  —y I or324...528VACRMS | L7 S
Note 1 Note 1
Input Fusing *
1
MBRK_PWR )
24VDCOutput | MBRK_COM_—
(PSL) Connector | MBRK_PWR e 6
I BR-
MBRK_COM - MBRK - — Motor Brake
5 BR+ ” Connecti
J_ MBRK+  ——< onnections
4
o M
Motor/Resistive T @ 3
Brake (BC) Connector l PWR
24-26 2 BR-
10_PWR —I—__ DBRK- ] <: " %” Resistive Brake
DBRK —— 2% 5[] Connections
170 (10L) STOP * °
Connector 13
Notes 13,14 | COIL_A1 022 .
10_COM - CONTEN- —— Contactor Enable
oL P 21 oNTEN+ | (CED) Conmector
Note 14 * Indicates User Supplied Component
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Figure 88 - Multiple IAM Module with LIM Module

2094-AC0xx-Mxx-x or
2094-BOx-Mxx-x
Refer to table on page 186 for note information. 1AM Module
(IAM_1)
Bonded Cabinet 5 [ = | PowerRail Note 10
Ground Bus* Z | GroundStud  capie shietd E_
o Clamp
2094-ALxxS, 2094-BLxxS, or T 14 Thiee-oh
i ) i ree-phase
X 2094-XL755-Cx Motor Power w ) Motor Power
Line Interface Module (MP) Connector v Connections
Note 4 _w1 Note 16
) Control Power [crpiy | TR Control Power v
Single-phase (CPL) Output [ -2 2 2R (CPD) Connector
195...264V ACRMS
Note 1 To CPD Connector
1AM_2
Notes 6,7
L DC-
2 DCBus
1 Noted B P and
L VACLOAD Three-phase | L+ | Three-phase
VACLINE Three-phase _2 |5 (OPL) Output [ 13 |2 Three-phase L2l IS Input (IPD)
(IPL) Input 3 = 195...264V ACRMS [~ 513 ACLine Filter 5175 | Connector
195...264V ACRMS 4 or324...528V ACRMS ——— 4 Note3 6
or324.. 528V ACRMS — L1 Note1 L 1! L
! — To IPD C 1
— ToIPD Connector
1AM_2
T T Note7
Auxiliary Power _1 | O >
Single-phase (APL) Input
93...121VACRMS — LI 10_PWR2 _1‘:> To BC Connector
or196...253V ACRMS 10_coM2 _2‘:> 1AM_2
(this connector is present — 3 Note 7
only on catalog number 24V DC (P1L) Output |10-PWR2 4
2094-XL755-0x) 10_oM2_—
Note 1 10_PWR2 +—
10_COM2 LA Motor Brake
Connections
6 BR-
MBRK-  ——< :
5
MBRK+ - <Rt ”
4
Motor/Resistive com 3
Brake (BC) Connector PWR )
BR-
o_pwr1 |32 '|'_ DoRC: 1_<:||
DBRK+  [— <—BRE
*
(o|{1 ?1323 . STop Resistive Brake
Notes 13, 14 oIL_E1 p ! Connections
10_COM1 ) CONTEN- [~ Contactor Enable
oLp P CONTEN+ [ (CED) Connector
Note 14
* Indicates User Supplied Component To CED Connector
1AM_2
Note 7
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Figure 89 - Multiple IAM Module with LIM Module (continued)
) ) 2094-A0xx-Mxx-x or
Refer to table on page 186 for note information. 2094-BCo-Mxx-x
IAM Module
(IAM_2)
Power Rail Note 10
Bonded Cabinet Ground Stud Cable Shield
Ground Bus*
Clamp
4
+ Three-phase
3
Motor Power W Motor Power
(MP) Connector v 2 Connections
1 Note 16
From CPL tor, LIM ) (TRL2 Control Power v Y,
rom £FL connector, C—o— «RL1 (CPD) Connector
L D(.
2 DCBus
— D+
31 and
= = Three-phase
o Threephase L2115 1 ppuen)
From OPL connector, LIM ACLineFilter |3 P
[ S— L2 Connector
Note 3 6
—— —1 U
6 BR-
MBRK - 5_< ” Motor Brake
MBRK+ |— ¢-BR3[| Connections
4
. (OM —
Motor/Resistive 3 From P1L connector, LIM
Brake (BC) Connector PWR Z_D
BR-
—I—_ DBRK- ] <§ " §|| Resistive Brake
DBRK+ ——< a Connections
1
From IOL connector, LIM  C—>————— CONTEN- |~ (Contactor Enable
and CED connector, AM_1 ——>—2{ conTen+ [—  (CED) Connector
Note 14
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This configuration does not include a LIM module. You must supply input
power components. The single-phase and three-phase line filters are wired
downstream of fusing and the M1 contactor.

ATTENTION: Wiring the contactor enable (CED) relay is required. To avoid injury
or damage to the drive, wire the contactor enable relay into your safety control
string.

Refer to Contactor Enable Relay on page 70 for more information.

Figure 90 - IAM Module (without LIM module)

2094-A0xx-Mxx-x or
Refer to table on page 186 for note information. 2094-BOxx-Mxx-x
IAM Module
Bonded Cabinet Ground Bus * [ | PowerRail
0 Chassis * | Ground Stud
S |
[ . 1 Note 10
Single-phase Input T g”g Z'gﬁ,le'p;,]rse | C(TRL2 Control Power Cable Shield
95... 260V ACRMS | —( T} Moy LR (CPD) Connector Clamp E_
Nates1,2 Input Fusing * ]
Isolation T |4
Transformer * — 3 Three-phase
Note'5 Motor Power w ) Motor Power
(MP) Connector v Connections
2o U 1—ﬁ Note 16
2 DCBus
Note 4 3_ Dfr and
= Three-ph
Three-phase Input | Thfee'Ph?* M . | n;ﬁ: (TPS)S ¢
195...264V ACRMS >—EI:I]—| ACLineFilter | 5
or324. 528V ACRMS Note 3 . L2 Connector MBRK - || Motor Brake
Notes1,2 T Ll MBRK + _< :BR+ Connections
Input Fusing * M1* —<
Notes 8, 9 Motor/Resistive il User Supplied
Brake (BC) Connector PWR —< 24vD¢
___________________ —I—_ DBRK- < ” Resistive Brake
| Notes 8, 14 I DBRK + BR+ 3|| Connections
| I 5 CONTEN- ——_ Contactor Enable
T
CONTEN+ (CED) Connector
STOP * START *
: 24V ACDC ' Note 14
or | <
I 120VAC | dun
| 50/60 Hz | Ground Jumper
% Note 11
| CR1 | - }
| Refer to Attention statement (Note 13). | Indicates User Supplied Component
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Interconnect Diagrams

DC Common Bus Wiring Examples

Figure 91 - Leader IAM Module with Single Follower IAM Module
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Figure 92 - Leader IAM Module with Multiple Follower IAM Modules

To Follower
DC Bus Connections
Refer to table on page 186 for note information.
To Follower
Control Power
Connections
2094-A0xx-Mxx-x or
2094-BCor-Mxx-x
Bonded Cabinet Common-bus Leader
Ground Bus * IAM Module
5 | PowerRail
~ | Ground Stud
Cable Shield
Clamp
Note 10
Single-phase Input 1
CTRL2 Control Power
95...264V ACRMS 2 CTRL1 (CPD) Connector ¢
NotesT,2 = ote4 | = 13 Three-phase
e Motor Power w ; Motor Power
2 s | DCBus (MP) Connector v ; Connections
3> | and 1] —ﬁ Note 16
Three-phase Input from LIM >—4 13 | Three-phase
or Input Power Contactor (M1) 5[5 Input (IPD)
195.. 260V ACRMS 6 [~ —| Connector o 6
or324...528V ACRMS 5
Notes1,2,7,8 MBRK + —(4
» oM
Motor/Resistive 3
Brake (BC) Connector PWR )
DBRK - —
1
—I__ DBRK + —
! CONTEN- 1 Contactor Enable
21 coNTEN+ — (CED) Connector
Note 14
To Follower
Control Circuit
Connections
Wire the leader and follower [AM
tact ble terminals in seri
contactor enable terminals in series

with the safety control string or LIM I/0.

192 Rockwell Automation Publication 2094-UM00TH-EN-P - June 2013



Interconnect Diagrams ~ Appendix A

Figure 93 - Leader IAM Module with Multiple Follower IAM Modules (continued)

" | ] — 2094-A0x-Mxx-x or
Refer to table on page 186 for note information. 2094-BCxx-Mxx-x
Bonded Cabinet Common-bus Follower
Ground Bus * IAM Module
Power Rail
Ground Stud
Cable Shield
Clamp
Note 4
Note 10
From Leader re==== : ' ama Control Power
Control quer ! ' 2 (CPD) Connector
Connections D CTRL1 ¢
Note 4 I Vot = 5 Three-phase
From Leader Soomeo : 1 - otor Power w Motor Power
DC Bus Connections ! ' - ) S DCBus (MP) Connector v 2 Connections
I g T LSy 1 Note 16
L 3T and U —vﬁ
DCBus Fusing 4 = Three-phase
Note 2 N.C —5 13 Input (IPD)
N~C~—6 L2 | Connector 6
NC—— 11 MBRK - —<
5
MBRK + —<
4
Motor/Resistive (OM ,
Brake (BC) Connector PWR
2
DBRK - —
1
T_ DBRK + —
L CONTEN- | Contactor Enable
2 CONTEN® —T (CED) Connector
Note 14
2094-ACxx-Mxx-x or
2094-BOxx-Mxx-x
Bonded Cabinet Common-bus Follower
Ground Bus * IAM Module
Power Rail
Ground Stud
e} Cable Shield
Clamp
Note 10
! CTRL2 Control Power
2 TR (CPD) Connector L
I = 3 Three-phase
1 Motor Power W Motor Power
1 ) be CB (MP) Connector v 2 Connections
1 D+ v 1 Note 16
- 3T ] and U —y—
DCBus Fusing T Three-phase
Note 2 NC—1 U | Input (D)
N.C.—6 L2 | Connector 6
NG —2 MBRK - ——<
5
MBRK + —<
4
Motor/Resistive com 3
Brake (BC) Connector PWR
2
DBRK - —
1
—I__ DBRK + —
From Leader 1
Control Gircuit CONTEN- _|——  ContactorEnable
Connections 2 conrens —  (CED) Connector

Note 14

* Indicates User Supplied Component
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le Follower IAM Module

ive with Sing

Figure 94 - 8720MC-RPS Leader Dri
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Shunt Module Wiring Examples

Refer to Kinetix Motion Accessories Technical Data, publication GMC-TD004

for the Bulletin 1394 external shunt module catalog numbers available for the
Kinetix 6000 drive systems.

Figure 95 - Shunt Module Wired for Internal Operation (default configuration)

Refer to the Kinetix 6000 Shunt Module Installation Instructions, publication

2094-BSP2
Kinetix 6000
Shunt Module

External Shunt Resistor
(RC) Connector

External Thermal Switch
(TS) Connector

oL

INT

D(+

152

151

2094-IN004, for additional installation information.

Figure 96 - Shunt Module with External Passive Shunt

2094-BSP2 Bulletin 1394
Kinetix 6000 External Passive
Shunt Module Shunt Module
External Shunt Resistor o oL )
(RC) Connector S’g 0t Resistor
External Thermal Switch | T52 O Thermal
(5) Connector | 154 e} Switch
IMPORTANT  Only passive shunts with a thermal switch are wired to the TS connector on the

Kinetix 6000 shunt module. If your external passive shunt does not have a
thermal switch, leave the jumper (default configuration) in place on the TS
connector.

Refer to the External Shunt Module Installation Instructions, publication 2090-
INO004, for additional installation information.
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AppendixA  Interconnect Diagrams

Axis Module/ Rotary Motor These examples apply to Kinetix 6000 drives with Allen-Bradley rotary motors.
Wiring Examples

IMPORTANT  The Bulletin MPL motor wiring examples on this page apply to motors
equipped with bayonet connectors.

Figure 97 - AM Module with MP-Series (Bulletin MPL-B) Rotary Motors

|AM (inverter) or MPL-B3xx.. .MPL—Bg)O.{ Refer to table on page 186 for note information.
AM Module (460V) Servo Motors with
Note 15 High Resolution Feedback
Cable Shield 2090-K6CK-D15M
1 Clamp Connector Kit
g Note 10 — 14 Green/Yellow D A BLACK SIN+ /\ 1_
4 —3 1/Blue C W J__ GND B whak XX oin- [ | |2
Motor Power w < l \
5 (MP) Connector v 2 2Black B é v C RED (0S+ 3
6 i 2orown A 2| U :;Ahrfe—ghase D whre XX oS- 4
—  Motor Power
; Motor Feedback v S £ GREEN WDATH 5
9 (MF) Connector Motor Power Cable ; LUK DATA- 10
10 Note 16 Motor Feedback |_K GRAY - 14
1 L WHT/GRAY XX ECOM 6
12 Motor/Resistive 2090-UXBMP-185xBrake Cable N ORANGE +9VDC !
13 Brake (BC) Connector Note 16 o R whoranee XX 15+ | [ [
C BR-
14 — M- § Bk Y | Bt Ts- \ /
115 | 5 White A BR+ % ‘ O >t
J_ MBRK + 4 Thermostat b l
— < om
T com ; User Supplied Motor Brake 0T Feferto o e comec
< erer to low protile connector E—
_L PWR 3 BR 24vDC illustration (lower left)
L | - —< - for proper grounding technique.
‘I‘_ DBRK 1 BR+ %H Resistive Brake propers grean
DBRK + —< Connections 2090-XXxFMP-Sxx
| (flying-lead) Feedback Cable
Notes 16,17
Bayonet Connectors Bayonet Connectors
with Brake without Brake
MPL-B3xx...MPL-B45xx Refer to table on page 186 for note information.
(460V) Servo Motors
with Resolver Feedback
Feedback / Power / Brake Feedback / Power
Connectors Connectors D 2090_K6(K—D1,5M
<é—l Connector Kit
Grounding Technique for ¢ <€—W = GND A BLACK 9 N[
Feedback Cable Shield 2090-K6CK-D15M ' B <€_V Three-phase B wisack XX s [ 12
Low-profile Connector Kit A <€—U Motor Power C - 51 3
D whRe) XX s3 4
Motor Feedback | ¢ YELLOW R1 5
H whveow XX R2 1
Camp ol R BLUE TS+ 11
Exposed shield secured — - Thermostat -J'i :>O<7
S WHT/BLUE T5- 6
under clamp.
Clamp Screws (2) N Refer to low profile connector /ji o
Tumn damp ovegh'old ) C <€ BR- illustration (I(‘)werleft)A
small cables secure. A - g ‘ Motor Brake for proper grounding technique.
Refer to Low Profile Connector Kit Installation Instructions, s 2090-CONFDMP-Sir
(flying-lead) Feedback Cable

publication 2094-IN007, for connector kit specifications. I Note 16
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IMPORTANT

equipped with bayonet connectors.

The Bulletin MPL motor wiring examples on this page apply to motors

Figure 98 - AM Module Wiring Example with
MP-Series (Bulletin MPL-A/B) Rotary Motors

IM“I:I;\‘II’zﬁI? or (Zn::‘ll-;l;se):"\{lo M'\f):(l;-l'g'\jﬂ)?;h Refer to table on page 186 for note information.
Note 15 High Resolution Feedback
(able Shield 2090-K6CK-D15M
1 Clamp Connector Kit
Note 10 —
; o - 14 Green/Yellow D A BLACK SIN+ /\ 1
4 ——3 1lue coolw L B WHT/BLACK - [ 12
Motor Power | W < s ’ \ 3
5 2 2Black B v C RED +
6 (MP) Connector v 1 — \ é—u Three-phase D whrRe XX (0s- 4
(]
7 By <= Motor Power E GREEN DATA+ 5
g Motor Feedback Z,aigofﬁsv'ﬁfc’;ﬁf F wh/GREEN XX DATA- 10
(MF) Connector Note 16 K CRAY +5VDC 14
1(1) Motor Feedback L e XY ECON .
12 Motor/Resistive 2090-UXYBMP-185 Brake Cable N ORANGE VK B !
73 Brake (BC) Connector Note 16 o—-R WHT/ORANGE TS+ 11
6 Black C BR-
1‘5‘ e MBRK - : w;( \ é ‘ '|_|-Ii S yolg e Ts- \ I
ite
m T MBRK + BR+ T
4 ermostat p o
T - (oM —= User Supplied Motor Brake —> >
_L PWR 3—< 24V DC Refer tolow profile connector o
2 BR- illustration (Igwer Ieft)‘
— DBRK - —< H Resistive Brake for proper grounding technique.
beRks - < BR+3]| Connections 2000-KOFMP-51x
(flying-lead) Feedback Cable
| Notes 16,17, 19, 20
MPL-A/B3xx...MPL-A/B45xx
Bayonet Connectors Bayonet Connectors Servo Motors with
with Brake without Brake Incremental Feedback 2090-K6CK-DI5M
Connector Kit
D A BLACK AM+ /\ (1]
Feedbaél;élzz)(\/t\/:rrslﬁrake Feeg:;;l;c/tz?:/er C 22 W _]_ b B WHT/BLACK X)( AM- [ \ 2
B vV C RED BM+ l \ 3
R <€—U Three-phase D whee) XX BM- | | ] 4
<é_ Motor Power E GREEN IM+ 5
3 whereen XX M- 1
Grounding Technique for Motor Feedback | GRAY +5VDC 14
Feedback Cable Shield 2090-K6CK-D15M L whcy XX ECOM 6
Low-profile Connector Kit N ORANGE +9VDC 7
o R WHT/ORANGE X)( TS+ 1
Thermostat -d-li s NI K- l
Pl T whrwe XX 1 | [ |12
Clamp A Bt ﬁHMotorBrake u YELLOW S2 \ ’ 13
Exposed shield secured ——» <€ v WHTNELLOW XX 33 \ l 8
under clamp. _ P ()]
Clamp Screws (2) Q||\ —>>T Refer to low profile connector /i L

Turn clamp over to hold

small cables secure.

Refer to Low Profile Connector Kit Installation Instructions,

publication 2094-IN007,

for connector kit specifications.
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illustration (lower left)
for proper grounding technique.
2090-XXxFMP-Sxx
(flying-lead) Feedback Cable
Notes 16, 17
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IMPORTANT  The Bulletin MPL motor wiring examples on this page apply to motors
equipped with circular DIN (threaded) connectors.

Figure 99 - AM Module with MP-Series (Bulletin MPL-A/B and MPS-A/B) Motors

IAM (inverter) or MPL-A/B15xx. ..MPL-A/B2xx Refer to table on page 186 for note information.
AM Module and MPS-A/Bxx
Note 15 Servo Motors with
, High Resolution Feedback 2090-K6CK-D15M
(able Shield E Connector Kit
Clamp ' S
; Note 10 \ Shied . 1 BLACK AN E
; 4 [\ Green/Yellow ﬂ NS 2 wisnk XX on- | 1|2
4 —13 l \ Blue { \ oW W JT_ GND 3 RED 05+ I \ 3
) Motor Power | W ) - o v 1 w05 1
(MP) Connector v é_ Three-phase
6 U 1 Brown AU é | U Motor Power 5 GREEN DATA+ 5
7 Motor Feedback 2090-XXNPMF-1Sxx (standard) 6 wh/Gieen XX DATA- 10
8 otor reedbac or 2090-CPBMADF-xxAFxx 5VDC 14
9 | (MF)Connector (continuous-flex) Motor ) WHGTR/Q:AV X>(+ECOM
10 Motor Power Cable Feedback | 10 6
0 Notes 16, 18 Note 21 1 ORANGE +OVDC 7
. Use 2090-CPWM4DF-xxAFxx
12 Motor/Resistive cable for continuous-flex Thermostat_O- 13 WHTORANGE X>( IR 11
13 Brake (BC) Connector non-brake applications. _Lt|-|7/ u " s \
6 G/- MBRK- -
0 e \ I [n] :v':ck [/\] \] . 3 ‘ o Ste J7
L~ | ite + MBRK+
MBRK + om
il 4 N Motor Brak ey
o oM —< User Suppli otor Brake Refer to low profile connector ~ ——
pplied € v
T 3 illustration (lower left)
j_ PWR —< 24VDC for proper grounding technique.
2 (¢ BR 2090-XXNFMF-S (standard)
T DR 1 B+ EH Resistive Brake 2050 CFNMDF-COMFocotinuous. o)
DBRK + —< Connections (flying-lead) Feedback Cable
| Notes 16, 20, 21
MPL-A/B15xx. .. MPL-A/B2xx
Circular DIN Connectors Servo Motors with
Incremental Feedback 2090-K6CK-D15M
Connector Kit
Feedback Power and 1 BLACK AN+ [\ 1]
Connector Brake Connector @ < é 7 WHT/BLACK X)( AN H )
C <€_W 1 GND 3 RED BM+ l \ 3
B <& Three-phase 1 wiw XX o [ 114
A <é_u Motor Power 5 GREEN IM+ 5
. . 6 whrheen XX M- 1
Grounding Technique for Motor
Feedback Cable Shield 9 GRAY +5VDC 14
2090-K6CKD1M Feedback =~ whveaay_ XX__ECOM 6
Low-profile Connector Kit 1 oRAGE OUDC 7
Thermostat  O- 13 WHT/ORANGE TS+ N
MBRK- 14 BLUE TS-
G &
<< VBRI H 15 21 whee XX 51 12
 Camp P4 16 YELLOW 9 | |]n
Exposed shield secured Motor Brake XX \ ]
under clamp. S| 17 WHT/YELLOW 33 8
o 12 5 om
Clamp Screws (2) T Refer to low profile connector
Turn clamp overtﬂad 8 ion (lower left) -
small cables secure. for proper grounding technique.
Refer to Low Profile Connector Kit Installation Instructions, zogozgggﬁg: hg[F)ASFXX ((Stantd'ard) Orﬂ )
publication 2094-IN007, for connector kit specifications. i o ontinugus-llex

(flying-lead) Feedback Cable
Note 16
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IMPORTANT

The Bulletin MPL motor wiring examples on this page apply to motors
equipped with circular DIN (SpeedTec) connectors.

Figure 100 - AM Module with MP-Series Motors (Bulletin MPL-A/B, MPM-A/B, and MPF-A/B)

[ =
G

IAM (inverter) or MPL-A15xx. .. MPL-A5xx, Refer to table on page 186 for note information.
AM Module MPL-B15xx. .. MPL-B9xx,
Note 15 MPM-A/Bxxx, and MPF-A/Bxxx
, Servo Motors with 2090-K6CK-D15M
(able Shield i i Connector Kit
High Resolution Feedback
1 Clamp \ Shield /\ ]
) Note 10 " 1 BLACK SIN+ 1
; 4 [\ Green/Yellow ﬂ NS 2 wisnk XX an- | 1|2
4 —3 l \ Blue { \ oW W JT_ GND 3 RED 05+ I \ 3
) Motor Power | W ) - v 1 w05 1
(MP) Connector |y ad B/V | V' Three-phase
6 U 1 Brown AU U Motor Power 5 GREEN DATA+ 5
7 Motor Feedback &H— 6 whrereen XX DATA- 10
otor Feedbac - 3
2 (MF) Connector Zogo(ft:ﬂﬂzlr)ds:rmm Motor ) WHGT'jQ:AV X)(ng:\); 14
10 2090-CPAMTDF-0rAPor Feedback | 10 6
1 (continuous-flex) Note 21 1 ORANGE +9VDC 7
et Motor Power Cable WHT/ORANGE TS+ 1
12 Motor/Resistive Notes 16, 18 Thermostat_O—1—=> !
13 Brake (BC) Connector -|_t|-|7, \ /
14 —] MEBRK - 61 ]n Black A L]]6- MBRK- O 14 BLUE 15
11 ) P | i
[ MBRK + 12 (Q]1]
1 IR vy ——> >
4 Motor Brake ]
TS erSupple e e
j_ PWR =< 24VDC for proper grounding technique.
2 BR-
L | DBRK - = - 2090-CFBM7DF-CEAAxx (standard) or
1 B+ EH Resistive Brake 2090-CFBM7DF-CEAR (coninuous-flex)
DBRK + —< Connections (flying-lead) Feedback Cable
| Notes 16, 20, 21
MPL-A/B15xx ...MPL-A/B45xx
Circular DIN Connectors Servo Motors with
Incremental Feedback 2090-K6CK-D15M
Connector Kit
! o e [
onnector D <€ 2 WHT/BLACK AM- 2
C <€_W 1 GND 3 RED BM+ l \ 3
B (&L Three-phase 4 wre XX em- | []4
A <é_U Motor Power 5 GREEN IM+ 5
. . 6 whr/heen XX M- 1
Grounding Technique for Motor
Feedback Cable Shield 9 GRAY +5VDC 14
2090-K6CK-D15M Feedback =~ whveray_ XX__ECOM 6
Low-profile Connector Kit 1 oRAGE OUDC 7
Thermostat  O- 13 WHT/ORANGE TS+ N
MBRK- 14 _
¢ <K WHBTL/UBELUE XX S
MBRK+ 15 S1 12
 Camp P4 16 YELLOW 9 | |]n
Exposed shield secured Motor Brake XX \ ]
under clamp. S| . 1; WHT/YELLOW C?)BM 8
.
Clamp Screws (2) > T Refer to low profile connector
Turn clamp overGhold B illustration (lower left) —

small cables secure.

Refer to Low Profile Connector Kit Installation Instructions,

publication 2094-IN007

for connector kit specifications.

Rockwell Automation Publication 2094-UM00TH-EN-P - June 2013

for proper grounding technique.
2090-XXNFMF-Sxx (standard) or
2090-CFBM7DF-CDAFxx (continuous-flex)
(flying-lead) Feedback Cable
Note 16
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IMPORTANT  The Bulletin MPL motor wiring examples on this page apply to motors
equipped with circular DIN (SpeedTec) connectors.
Figure 101 - AM Module Wiring Example with MP-Series Resolver Motors
(Bulletin MPL-B and MPM-A/B)
IAM (inverter) or MPL-B3xxx-R. ..MPL-B45xxx-R Refer to table on page 186 for note information.
AM Module and MPM-A/Bxxox-2
Note 15 Servo Motors
Cable Shield with Resolver Feedback
1 Clamp \ hield 2090-K6CK-D15M
) Note 10 ]-\ /7\ @ Connector Kit
4 Green/Yell —_—
3 L [ \ ki ’ \ . 1 BLACK 2 N |1
4 MotorPower | W | Ble ¢ é—w = GND 2 whsac XX s [ | ]2
5 (MP) Connector |y |2 Black B é_V Three-phase 3 RED S 3
? v U Brown A é_U Motor Power 4 wire XX 3 4
g | Motor Feedback 2000-CPXM7DF-eh Ao Motor |3 GREEN R1 5
9 | (MF) Connector (standard) or Feedback | whveen XX R2 10
10 2090-CPxM7DF-xxAFxx TS
1 (continuous-flex) O 13 BLUE + n
12 Motor/Resistive Moﬁ);tzg‘qzr f;ble Thermostat -‘-rli 14 WHI/BLUE TS- 6
13 Brake (BC) Connector ’ |
14 — MBRK - 611n Black A G MBRK- Refer to low profile connector
15 5 \I[ ] White [ ] \I F MBRK+ ‘ illustration (lower left)
N J_ MBRK + RY, vy for proper grounding technique.
4 < Motor Brake 2090-CFBM7DF-CEAAXx (standard)
T ] oM ; User Supplied 2090-CFBM7DF-CEAFxr (continuous-flex)
PWR = 24VDC (flying-lead) Feedback Cable
j_ 2 BR- Note 16
—I—__ DBRK - : < H Resistive Brake
DBRK+  —< <8R+ 31| Connections

200

Circular DIN Connectors

Feedback
Connector

Grounding Technique for

Power and
Brake Connector

Feedback Cable Shield 2090-K6CK-DI5M
Low-profile Connector Kit
Clamp
Exposed shield secured >
under clamp.
Clamp Screws (2)

Turn clamp over to hold

small cables secure.
Refer to Low Profile Connector Kit Installation Instructions,
publication 2094-IN007, for connector kit specifications.
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Figure 102 - AM Module with RDD-Series Direct Drive Motors

RDB-Bxxxx Direct Drive
Servo Motors with
High Resolution Feedback

= |< = |+

IAM (inverter) or AM
Module
Note 15
(able Shield

Clamp
Note 10
Motor Power

i (MP) Connector

1

2

3

4

5

6

7| Motor Feedback

2 (MF) Connector

10

1

12

13

14

15

Grounding Technique for
Feedback Cable Shield

Clamp

Exposed shield secured _____ >

under clamp.

Clamp Screws (2)

Refer to table on page 186 for note information.

2090-K6CK-KENDAT

Feedback Module
Shield b 1 BLACK sive [\ [1]
4 Green/Yellow D 2 WHT/BLACK - [ L2
3 Bue KT L 3 o ose | |]3
WHT/RED B 4
2 Black BV é_V Three-phase 4 R )
1 Brown AU U Motor Power 5 GREEN DATA+
v, &= 6 whrereen XX DATA- 10
2090-CPWM7DF-xxAAXx Note 21 7
(standard) or Motor | 7 BROWN (LK+
2090-CPWM7DF-xxAFxx Feedback |_8 whrsrown XX CLK- 8
(continuous-flex) 9 GRAY +5VDC 5
Motor Power Cable
Notes 16, 18 10 e )X__ECOM 6
11 ORANGE e - \ ’i
13 WHT/ORANGE TS+ n
Thermistoﬁ \ /
s 14 sle BLUE T5-
om /—\{7
L SH
Refer to low profile connector I

/
Turn clamp over to hold

2090-K6CK-KENDAT
Low-profile Feedback Module

5

small cables secure.

Refer to Low Profile EnDat Feedback Module Installation Instructions,
publication 2090-IN020, for connector kit specifications.
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illustration (lower left)
for proper grounding technique.
2090-XXNFMF-Sxx (standard) or
2090-CFBM7DF-CDAFxx (continuous-flex)
(flying-lead) Feedback Cable
Note 16
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Figure 103 - AM Module (230V) Wiring Example with TL-Series Motors
(Bulletin TLY-A)
IAM (inverter) or AM TLY-Axcx-H (230V) Refer to table on page 186 for note information.
Module Servo Motors with
Note 15 Incremental Feedback
Cable glha'ren'd ‘E 2090-K6CK-D15M
1 N p Connector Kit
2 ote10 — | e __
4 Green/Yellow ]\ 5 CTT L ______ [
3 + ; I \ e I \ ; < W l L A A 1
4 Motor Power w G = a 9 BLACK AM+ 1
> (MP) Connector v 2 || Black ]2 <€_V Three-phase 10 [ 1 whisLack - | ]2
6 v U ! l Brown l \ 1 <é_U Motor Power 1 \ RED BM+ ! \ 3
7 whiRe XX BM
8 2090-CPBMEDF-16AAXK 12 - 4
Motor Feedback M
9 otor Power and Brake Cable 13 GREEN IM+ 5
(MF) Connector Notes 16, 18 ” e XX - 0
10 Use 2090-CPWM6DF-16AAXX Motor Feedback
n Motor/Resistive cable for continuous-flex 22 GRAY +5VDC 14
12 non-brake applications. WHT/GRAY
13 Brake (BC) Connector B KXo b
"""" S1 12
14 - 6 | IN Bak [\ | | |9 oo |BR 15 WHT/BLLE
i — MBRK ; \ I ( ) ><>( e ( ) \ , , < BRe g” Motor Brake 17 L1 veuow 2 | [ln
T I MBRK + ISR U < 19 | warvenow XX 53 [ [ 8
4 Lo ]
T a om ; <" User Supplied NN HV SHIELD \] =
PWR =< 24VDC Refer to low-profile connector
J_ 2 BR- - illustration (lower left)
— DBRK - —<:§H Resistive Brake for proper grounding technique.
—I—_ DBRk+ - < BR+3]| Connections 2090-CFBM6DF-CBAAX (flying-lead) or 2090-
CFBM6DD-CCAAxx (with drive-end connector)
Feedback Cable
Notes 16, 17
Grounding Technique for
Feedback Cable Shield 2090-K6CK-D15M
Low-profile Connector Kit
Clamp
Exposed shield secured —
under clamp.
Clamp Screws (2) .
Tumclampove@ld B
small cables secure.
Refer to Low Profile Connector Kit Installation Instructions,
publication 2094-IN007, for connector kit specifications.
202 Rockwell Automation Publication 2094-UM00TH-EN-P - June 2013


http://literature.rockwellautomation.com/idc/groups/literature/documents/in/2094-in007_-en-p.pdf

Interconnect Diagrams

Appendix A

Figure 104 - AM Module (460V) Wiring Examples with 1326AB Motors

IAM (iTA'e:’telr) or AM ;326‘\; (Atnzusgtllz Refer to table on page 186 for note information.
odule ervo Motors wi
Note 15 High Resolution Feedback
(able Shield 2090-K6CK-D15M
1 Clamp Connector Kit
) Note 10 S
; — 14 Green/Yellow D A BLACK SIN+ /\ 1
: calll B e ! W J__ "~ B wisack XX on- [ | [ 2
; (Mgoctgr::g\c,\t,g: 5 2Black s STy C i wse | ]
6 v S Three-phase D wiire XX cos- 4
U 1 3/Brown A U Motor P
7 P &—  Motor Power 2 GREEN DATA+ 5
8 | Motor Feedback - XXX _
9 | (MPC t Motor Power Cable i HHT/GReEY XX DATA !
; onnector Note 16 Motor Feedback | K GRAY e - 14
L WHT/GRAY ECOM 6
1 .
2 Motor/Resistive 2090-UKKBMP-1854x Brake Cable N ORANGE +VDC= !
3 Brake (BC) Connector Note 16 oIk wmornee XX TS+ | [
6 Black ( BR-
14 ] MBRK - = S BLUE TS- \ /
15 5 White A BR+ e
— J_ MBRK + Thermostat /i
4 P
—[— a (oM 5 < User Supplied Motor Brake > > " con
Refer to page 124 E—
_L PWR ﬁ 24vDC for proper grounding technique.
—[: DBRK - 1_< H Resistive Brake
DBRK+ < BBH Connections 2090-XKKEMP-Six
(flying-lead) Feedback Cable
I Notes 16, 17
IAM (inverter) or AM 1326AB Servo Motors with ) )
Module Resolver Feedback Refer to table on page 186 for note information.
Note 15 1326-(P)r1T»L—)hrlxxt M;)éor Power Cable
ote
Cable Shield E
: Gamp Green/Yellow % 8 é
Note 1
) pre 10 T | Braided Shield “\ IR \
3 3 Black 3 13 L
4 Motor Power w ) Bla(k l ) R o
s (MP) Connector | v ; = . Three-phase
Black 1 1
6 U Motor Power
Motor F k
! (N(l)Ft;) Eoﬁi‘itiifr 2090-K6CK-D15MF
8 Connector Kit
9 6 Black 6 B1 S
— MBRK - 6 GREEN 52 ALl
10 %‘ ‘ Motor Brake fi
" J_ MBRK + 5 Black 4 B2 " BAK XX o i )
n 4 ) D BLACK 51 3
5 T | oM < User Supplied R0 XX ﬂ
3 E 3 4
" _L PWR L= 24VDC Motor Feedback R BLACK . s
2, BR f
15 XX
—I—__ DBRK- _1<§ " EH Resistive Brake B WHITE R2 Y Y 10
+ .
DBRK + — Connections ; a 1326-CCUT-Lx .
. O o | (ing-tead) Feedback Cabe /7Q
Motor/Resistive \/ 9 K2 grl.r Thermostat Note 16 S+ 5| 16
Brake (BC) Connector L v XX s
L s
Black
Black XX Shielded Cable XX -

(1) When wiring the thermal switch on 1326AB (resolver-based) motors requires the use of the 2090-K6CK-D15MF Low-profile
connector kit and wire extension to the power connector. Pins 16, 17, and S are filtered to prevent noise transmission back to the
drive. Refer to page 124 for wiring instructions and a diagram.
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Figure 105 - AM Module (230V) Wiring Example with F-Series Motors

i F-Series (230V
IAM (inverter) or AM ( -) Refer to table on page 186 for note information.
Module Servo Motors with
Note 15 Incremental Feedback
(able Shield
1 Clamp
2 Note 10
4 Green/Yellow D
3 = 3 1/8l W 1
e C LW = 6ND
g Motor Power | W ) ot 5 N v 2090-K6CK-D15M
onnector I~ Three-phase onnector Ki
(MP) Connect v & b Connector Kit
6 1 3/Brown A i] _
7 Uy —— &+ Motor Power A BLAK TEE
2090-) -XXSXX WHT/BLACK -
g Motor Feedback Motor Power Cable B X)( AN H 2
otor Feedbad Note 16 C RED BM+ { \ 3
10 (MF) Connector D WHT/RED W BM- ' ‘ 4
i Motor Feedback
12 9101-0330 Brake Cable Connector Kit E GREEN IM+ 5
3 Note 16 F whrGReen XX IM- 10
14 6 Black B BR- R WHT/BROWN TS+ 1
MBRK -
1 ] ] White A BR+§ Motor Brake P sown XX 53 8
T _]_ MBRK + K |
4 — GRAY +5VDC 14
T oM ) <" User Supplied ) >3—>:(*
_L PWR ) ” < 24VC ,:;.H>——l WHT/GRAY ECOM 6
- > g
—[: DBRK - T<§ ” EH Resistive Brake N ] oLk 5 13
DBRK + — + Connections T WHT/BLUE W S1 l ' 12
Motor/Resistive O (| od =
Brake (BC) Connector Thermostat '\.FVG s — K- 6
Refer to low profile connector /;L
illustration (below) L |
for proper grounding technique.
2090-XXNFHF-Sxx

(flying-lead) Feedback Cable
Notes 16,17

Grounding Technique for
2090-K6CK-D15M

Feedback Cable Shield - )
Low-profile Connector Kit
Clamp
Exposed shield secured ——™,
under clamp. =
Clamp Screws (2) \@

Turnclamp overtohold
small cables secure.

Refer to Low Profile Connector Kit Installation Instructions,
publication 2094-IN007, for connector kit specifications.
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Axis Module/Linear Motor/
Actuator Wiring Examples

These examples apply to Kinetix 6000 drives with Allen-Bradley linear motors
and actuators.

Figure 106 - AM Module with MP-Series Integrated Linear Stages

IAM (inverter) or AM MPAS-A/Bxxxxx-VxxSxA Refer to table on page 186 for note information.
Module Ballscrew Lﬁnear Stages
Note 15 with
Cable Shield High Resolution Feedback 2090-K6CK-D15M
aple e Connector Kit
1 Clamp \ Shield ]
) Note 10 * 1 BLACK SIN+ /\ 1
; — 14 [\ Green/Yellow ﬂ D 2 wiack XX an- [ [ 2
- B 1 s
4 Motor Power | W 3’\ v H C é_W = GND i WHRTsiED "~ (0; ’ \ i
5 (MP) Connector | y |2 Black B &1V Three-phase
6 U 1 Brown A é | U Motor Power 5 GREEN DATA+ 5
/ 2090-XXNPMF-xxSx (standard) 6 whr/GRERN XX DATA- 10
g Motor Feedback orZO(90—CPBM4D;—xx)AFxx Motor | 9 A 5VDC 14
continuous-flex;
0 (MF) Connector Frivismivit Feedback | 10 whverar XX ECOM 6
1 Note 16, 18 1 ORANGE +9VDC 7
Motor/Resistive Use 2090-CPWMADF-ixAFxx 13 WHT/ORANGE TS+ [ 111
12 cable for continuous-flex O
13 Brake (BC) Connector non-brake applications.
14 | 6 A Black N G BR- 14 Ste BLUE T5-
MBRK -
15 5 \ I ( ] White [ ] \ I F BR+ % ‘ Thermostat
. MBRK + 12 oM
i s VY vy e
P om —< i Refer to low profile connector ~ ——
T 3 User Supplied Motor Brake illustration (lower left)
J_ PWR =< 24VDC for proper grounding technique.
2 BR- 2090-XXNEMF-Si (tandard) or
— DBRK - —< ot
1 BRs EH Resistive Brake 2090-CFBM4DF-COAFx (continuous-fex)
DBRK + — Connections (flying-lead) Feedback Cable
| Notes 16, 19, 20
MPAS-A/Bxxxxx-ALMx2C
Direct Drive Linear Stages
with
Incremental Feedback 2090-K6CK-D15M
Connector Kit
1 BLACK AM+ /\ 1
D 2 WHT/BLACK - 2
Grounding Technique for c w L Ay II \\
Feedback Cable Shield 2090-K6CK-D15M 4= T 3 RED BM-+ 3
Low-profile Connector kit -~ B4V Three-phase 4 o XX Bw- | [[4
_|A | U 5 GREEN IM+ 5
%é Motor Power P e XX I .
Motor 9 GRAY +5VDC 14
Feedback 10 WHT/GRAY W ECOM 6
Clamp —1§ n ORANGE e -
Exposed shield secured —— 13 WHT/ORANGE TS+ n
under clamp. " Thermostat —CO-
Clamp Screws (2) PN _d-li 14 BLUE TS-
Turn clamp over to hold ® 15 21 WHT/BLUE X)( S1 12
small cables secure. ‘ ’
) . ) ) 16 YELLOW S2 13
Refer to Low Profile Connector Kit Installation Instructions, - wiveiow X3 1] |8
publication 2094-IN007, for connector kit specifications. 0 oM
T Refer to low profile connector L
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illustration (lower left)
for proper grounding technique.

2090-XXNFMF-Sxx (standard) or
2090-CFBMA4DF-CDAFxx (continuous-flex)
(flying-lead) Feedback Cable
Note 16
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Figure 107 - AM Module with MP-Series Electric Cylinders
IAM (inverter) or AM MPAR-A/Bxxxxx and Refer to table on page 186 for note information.
Module MPAI-A/Boxxx
Note 15 Electric Cylinders with
' High Resolution Feedback 2090-K6CK-D15M
Cable Zlhleld E Connector Kit
am ! -
! Note 1?) Shield 1 1 BLACK SIN+ /\ 1
; 4 Green/Yellow D ) wisck XX sn- [ 1 ]2
4 MotorPower | w |- i Blue [c a L 3 e ws: [ |]s
5 (MP) Connector v L2 Black B é_V Three-phase 4 X5 4
6 1 Brown A U Motor Power 5 GREEN DATA+ 5
7 v S 6 whi/Gheen XX DATA- 10
8 | Motor Feedback Motor 9 GRAY +5VDC 14
Refer to Table 111 f
190 (MF) Connector ;2{;" p;W:rg:,,:r Feedback | 10 whi/GRAY XX__ECOM 6
" Notes 16, 18 11 ORANGE +9VDC 7
" Motor/Resistive 13 WHT/ORANGE TS+ [ 111
3 Brake (BC) Connector '\Jﬁ
14 6 N Black N G BR- O 14 e B Ts-
] MBRK - . Thermostat
_15_ MBRK + 5 \ , [ ] White [ ] \I F BR+ 12 oM
J— —<4 oY ’T Refer to low profil t
>—| . efer to low protile connector —_
T COM User Supplied Motor Brake illustration (lower left)
J_ PWR —< 24VDC for proper grounding technique.
- Refer to Table 111 for
—I___ DBRK- : ‘ ‘ Resistive Brake (flying-lead) motor feedback cable.
DBRK + BR+3]| Connections Notes 16,19, 20
Grounding Technique for
Feedback Cable Shield 2090-K6CK-D15M
Low-profile Connector Kit
Refer to Low Profile Connector Kit Installation Instructions,
publication 2094-IN007, for connector kit specifications.
Clamp §
Exposed shield secured ——»-
under clamp. ~
o
Clamp Screws (2 AN
Turn clamp over to hold J
small cables secure.
Table 111 - MP-Series Electric Cylinder Power and Feedback Cables
MP-Series Electric Cylinder £ | PowerCable Feedback Cable
(at. No. = | Cat.No. (at. No.
MPAR-A/Bxux (series A) 32 | 2090-XXNPMF-16Sx (standard) or 2090-XXNFMF-Sxx (standard) or
MPAR-A/B2uxx (series A) 40 | 2090-CPxM4DF-16AFxx (continuous-flex) 2090-CFBM4DF-CDAFxx (continuous-flex)
MPAR-A/B1xxx (series B) 32
MPAR-A/B2xxx (series B) 40
MPAR-A/B3xxx 63
] 2090-CPxM7DF-16AAxx (standard) or 2090-CFBM7DF-CEAAXx (standard) or
MPAI-A/B oo 64 2090-CPxM7DF-16AFxx (continuous-flex) 2090-CFBM7DF-CEAFxx (continuous-flex)
MPAI-A/B3xxxx 83
MPAI-A/BAxxxx 110
MPAI-B5xxxx 144
MPAI-AS K 144 | 2090-CPxM7DF-14AAxx (standard) or 2090-CFBM7DF-CEAAxx (standard) or
2090-CPxM7DF-14AFxx (continuous-flex) 2090-CFBM7DF-CEAFxx (continuous-flex)
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o N oUW N .

T o oo vw

(o

IAM (inverter) or AM
Module
Note 15

(able Shield
Clamp

Note 10

Motor Power
(MP) Connector

Motor Feedback
(MF) Connector

Figure 108 - AM Module with LDAT-Series Linear Thrusters

LDAT-Sxxxxxx-xBx
Linear Thrusters with
Incremental Feedback

Refer to table on page 186 for note information.

2090-K6CK-D15M

o |<|= |+

Grounding Technique for

Connector Kit
shield o 1 BLACK AM+ [\ 1
4 Green/Yellow /-\ D 2 WHT/BLACK W AM- I 2
3 Ble C é_W 1 aw 3 RED BM+ I \ 3
2 Black B Y Three-phase 4 mr ) em- [ [ ]4
1 Brown A u Motor Power 5 GREEN IM+ 5
\/ 2090-CPWM7DF-xxAAxx \/ N 6 wH/GREEN XX M- 10
(standard) or Mot 9 GRAY +5VDC 14
2090-CPWM7DF-1xAFxx otor 5 whrc XX ECOM 6
(continuous-flex) Feedback i
Motor Power Cable ORANGE -
Notes 16, 18 S E whroriee XX TS+ 11
-‘-rli 14y ylg b TS-
Thermostat 15 whre XX s1 12
16 YELLOW S2 \ ’ 13
17 wivenow XX 53 [ ][ 8
M
12 s ]
Refer to low profile connector —
illustration (lower left)
for proper grounding technique.
2090-XXNFMF-Sxx (standard) or
2090-CFBM7DF-CDAFxx (continuous-flex)
(flying-lead) Feedback Cable

Note 16

Feedback Cable Shield
2090-K6CK-D15M
Low-profile Connector Kit
Clamp
Exposed shield secured .
under clamp.

— f;\
Turn clamp over to hold
small cables secure.

Refer to Low Profile Connector Kit Installation Instructions,
publication 2094-IN007, for connector kit specifications.
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Figure 109 - AM Module with LDC-Series or LDL-Series Linear Motors
(cable connectors)
IAM (inverter) or AM LDC-Cooooux-xHTx1 or Refer to table on page 186 for note information.
Module LDL-xoooxx-xHTx1
Note 15 Linear Motor Coil with
Sin/Cos or TTL External Encoder
Cable Shield and Cable Connectors
E 2090-K6CK-D15M
! Clamp i 4 Th 12 Connector Kit
ermostat necto
2 Note 10 4 GREEN/YELLOW GND > >
3 L ) -I'L'X_ 13 WHT/ORANGE TS+ N M
3 BLUE W L _
4 Motor Power w ¢ é— - o L Slg B T / \
5 (MP) Connector | v |2 BLACK B é_V Three-phase 15 wHTBIE XX 51 [ |2
6 i BROWN A é—u Motor Power 16 YELLOW 52 13
: V \ Motor | 17 wiveiow XX 3 3
g Motor Feedback 2090-CPWM7DF-1xAAxx Feedback | 19 WHT/GRAY ECOM 6
(standard) 9 GRAY +5VDC 14
10| (MF) Connector or 2090-CPWM7DF-xxAFxx R
1 (continuous-flex) 6 WHT/GREEN IM- 10
12 Motor Power Cable 5 ween XX M+ 5
13 otes 16, 18 4 WHT/RED 05- (BM-) 4
14 3 o XX cos+ M) | | |3
15
2 WHT/BLACK SIN- (AM-) \ ] 2
T 1 pack XX SIN+ (aMH) | |1
2090-XXNFMF-Sx (standard) or T
2090-CFBM7DF-CDAFxx (continuous-flex)
(flying-lead) Feedback Cable
Note 16
Refer to low profile connector
illustration (lower left)
for proper grounding technique.
1 SIN+ (A4 % '
4 sm-__ () X[
2 (0S+ (BM+) %
External
(0s-  (BM-) .
z e )OC< Sin/Cos or (TTL)
24 Encoder
6 Sl L
8 POWER
7 [QU]]]

Grounding Technique for 2090-K6CK-DI5M

Feedback Cable Shield )
Low-profile Connector Kit
Clamp
Exposed shield secured J
under clamp. -
Sin
Clamp Screws (2) \

Turn clamp over to hold
small cables secure.
Refer to Low Profile Connector Kit Installation Instructions,

publication 2094-IN007, for connector kit specifications.
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Figure 110 - AM Module with LDC-Series or LDL-Series Linear Motors

(flying-lead cables)
IAM (iI;\‘Il’eLtelr) or AM Refer to table on page 186 for note information.
odule
Note 15 LDC-Caoooor-xHTx1 or
LDL-x00000¢-xHTX1
(able Shield Linear Motor Coil with
Clamp Sin/Cos or TTL External Encoder
Note 10 and Flying-lead Cables
T a0y GREEN/YELLOW
— 1
Motor Power w ; """""""""" W :/Lr:(rt é—‘?ll = GND
(MP) Connector [ P O - v &—  Three-phase
v B U ReD é_U Motor Power
TV .
________________ 5+ BLACK
; - TS- BLACK ¢ "\;,_L'_Thermostat
: ] L —=
5 i ___| Power RED pa—
L L WHITE
P N Bl : Hall Effect
Pl s ORANGE | Module
Kinetix 6000 1 b > oM BLACK ]
1AM or AM Module LI AV (S el §b R
2] || 51 o b
sl [l 9 1 s
8 s 10
2090-K6CK-D15M 1 SN+ (AM+) ) Coh | SN (M) P
Connector Kit 4 SIN- (M) ) Lo s (AMY) XX «
0S+  (BM+) o 05+ (BM
. - N [ ey ( J_r) < & External
4 o BW) [T P s e XX :
5 M+ g M+ <€ Sin/Cos or (TTL)
0 T R N G Encoder
9 \ ] poWR | P | rowm <<
Motor Feedback AR * T o <
(MF) Connector ’L """""""" L -
I Wire as shown using
cable type appropriate for
your application.

Grounding Technique for

Feedback Cable Shield 2090-K6CK-D15M
Low-profile Connector Kit
Clamp
Exposed shield secured ——
under clamp. .
o
Clamp Screws (2)

Turn clamp over to hold
small cables secure.
Refer to Low Profile Connector Kit Installation Instructions,

publication 2094-IN007, for connector kit specifications.
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Kinetix 6000M Integrated
Drive-Motor Wiring Example

210

Figure 111 - IPIM Module with IDM Unit

This example applies to Kinetix 6000 drives with Kinetix 6000M IDM systems.

2094-SEPM-B24-S MDF-SBxxxxx-Qx8xA-S
Kinetix 6000M IPIM Module Kinetix 6000M IDM Unit
(able Shield
Clamp 2090;*;3;?8; 2ARex Hybrid Cable Hybrid Cable
ybrid table Input Connector Output Connector
L | M0
1 Grey B B
0Bus X T e 1] T el
PE - ——>>—
Connector o 3 ’ \ Brown ’ l A A d
2090-CTHP8 Terminator or
I 2090-CHBP8S8-12AAxx
j';l 2 - C o | Hybrid Cable to Next IDM Unit
- 3 White/Blue D D S
™ 4 _ Drain *
5 -
Inter-module | CN- p {A] Whge/Brown h 3 3%)— 8:);
C icati rown 7
o omnctor A7 | [V whitink DX EXa 9
onnector ouT . %>_
RIN | Pink 10 105 10
9 Drain [}
SH3 ;
0 | | Oange | 4 4 2090-CTHP8 Terminator
z? LD vieet | 5 5 >>:
2 [ veow | 6 6
SE2 v v 2> ) 2090-CTSRP Terminator
2090-CNSSPxS-AAXx 1
Network Cable ﬂ
[ — 1
X+ 1 [\ Blue /-\ RX+ 1 1 X+ 3
Network Cabl RTN_RX- 2 White/Brown RTN_TX- 2 2 RTN_RX+ 4
etwork Cable
Output Connector RTN_RX+ 3 Brovn RIN_TX+ 3 3 RIN_RX- 2090-CTSRP Terminator or
™ 4 White/Blue RX- 4 4 X 2090-CNSxPxS-AAxx
REF 5 g, Green g REF 5 5 REF Network Cable to Next DM Unit
Network Cable Network Cable
= 1 Input Connector Output Connector
F2- 2
ey 3 1 1/0 24V+
4 - 2 Overtravel-
F- To Safe Torque-off Digital Input
Safe Torque-off ) 5 Control Circuit Connector 1 3 1/0 24V COM To Sensor
Connector S 6 4 Registration 2
SE1 ; 5 Shield
pyes
Canlll p— 1 110 24V+
| Digital Input 2 Overtravel+
1 424V
3 1/0 24V COM To Sensor
Enable Input ; . OJ Connector 2 : m——
Connector ~ o < egstiation
—13 (OM 5 Shield
0+ > 1 1 1/0 24V+
EtherNet/IP 1D- S 2 To Ethernet Module Digital Input 2 Reserved
Connector | RO+ 3 | or Switch Connector3 | 3 1/0 24V COM To Sensor
- 6 4 Home
RD%>_
5 Shield
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Appendix A

Controlling a Brake Example

The relay output of the Kinetix 6000 (MBRK+ BC-5 and BC-6) is suitable for
directly controlling a motor brake, subject to the relay voltage limit of 30V DC,

and the relay current limit as shown below.

Table 112 - Brake Relay Current Limit

Brake Current Value, max
Kinetix 6000 IAM/AM Module
Series A Series B Series C
2094-AC05-Mxx-x, 2094-AC09-M02-x, N/A
2094-AMP5-x, 2094-AMO01-x, 2094-AM02-x Lo
2094-BC01-Mxx-x, 2094-BC02-M02-x, ' 30A
2094-BMP5-x, 2094-BM071-x, 2094-BM02-x ’ 30
2094-ACT6-M03-x, 2094-AC32-M05-x, 13A NA '
2094-AM03-x, 2094-AMO05-x ’
2094-BC04-M03-x, 2094-BC07-M05-x,
2094-BM03-x, 2094-BM05-x 3.0A 30
Table 113 - Coil Currents Rated at <1.0A
Compatible Brake Motors/Actuators M Coil Current Compatible Brake Motors Coil Current
MPL-x1510, MPL-x1520, MPL-x1530 0.43...053A TLY-AT10T-H, TLY-A120T-H, and TLY-A130T-H 0.18...0.22A
MPL-x210, MPL-x220, MPL-x230 0.46...0.56 A TLY-A220T-H and TLY-A230T-H 0.333...0.407 A
MPL/MPF-x310, MPL/MPF-x320, MPL/MPF-x330 045, 055 TLY-A2530P-H, TLY-A2540P-H, and TLY-A310M-H 0.351...0.429A
MPS-x330, MPM-x115, MDF-581003 T 1326AB-BAxxx 0.88 A
MPL-x420, MPL-x430, MPL-x4520, MPL-x4530, MPL-x4540,
MPL-x4560 F-4030, F-4050, and F-4075 0.69A
MPF-+430, MPF-x4530, MPF-x4540 0.576...0704A
MPS-x4540, MPM-x130, MDF-SB1153, MDF-SB1304
Table 114 - Coil Currents Ratedat >1.0Aand < 1.3A
Compatible Brake Motors m Coil Current Compatible Brake Motors Coil Current
MPL-xB520, MPL-xB540, MPL-x560, MPL-x580 105 128 F-6100, F-6200, and F-6300 1.30A
MPF-x540, MPS-B560, MPM-x165 S 1326AB-B5xxr, and 1326AB-B7xux 1.20A
(1) Use of the variable x indicates this specification applies to 230V and 460V motors.
Table 115 - Coil Currents Ratedat >1.3Aand < 3.0A
Compatible Brake Motors Coil Current
MPL-B640, MPL-B660, MPL-B680 191...2.19A
MPL-B860, MPL-B880 2.05...2.50A
MPM-x215 1.84...2.25A
MPL-B960, MPL-B980 N/A

IMPORTANT
3.85...4.70 A, an external relay must be used.

Because the coil current for MPL-B960 and MPL-B980 motors is rated
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System Block Diagrams This section provides block diagrams of the Kinetix 6000 drive modules. For
block diagrams of the LIM module and RBM module, refer to Additional
Resources on page 12 for the documentation available for those products.

Figure 112 - IAM/AM Module (inverter) Block Diagram
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Interconnect Diagrams

Figure 113 - IAM Module (converter) Block Diagram
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Figure 114 - Shunt Module Block Diagram
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Appendix B

Upgrade Kinetix 6000M
System Firmware

Upgrading the Drive Firmware

This appendix provides procedures for upgrading firmware by using either

ControlFLASH software.
Topic Page
Upgrade Kinetix 6000M System Firmware 215
Upgrade Drive Firmware with ControlFLASH Software 216

Upgrading firmware for the Kinetix 6000M integrated drive-motor (IDM)

system is done by using ControlFLASH software. The procedure for upgrading

the IDM units uses the sercos interface, similar to the axis modules. However,

upgrading firmware on the IPIM module is accomplished over the EtherNet/IP

network.

IMPORTANT DriveExplorer software does not apply to Kinetix 6000M firmware

upgrades.

For the firmware upgrade procedure specific to the IDM system, refer to the

Kinetix 6000M Integrated Drive-Motor System User Manual, publication

2094-UMO003.
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Appendix B Upgrading the Drive Firmware

Upgrade Drive Firmware Upgrading axis module firmware by using ControlFLASH software involves
with ControlFLASH Software configuring your controller communication, selecting the drive to upgrade, and

upgrading the firmware.

Before You Begin
You need the following software and information before you begin.

A Firmware Revision or
Description (at. No. Software Version
RSLogi)( 5000 software o RSLogix 5000 software 15.x or later
the Logix Designer application Logix Designer application 21.xor later

1756-MxxSE 15.32 or later
ControlLogix sercos module

1756-L60MO3SE 15.4 or later
CompactLogix sercos module 1768-M04SE 15.35 or later
SoftLogix sercos PCl card 1784-PM16SE 15.33 or later
RSLinx® software 2.50 or later
ControlFLASH software kit 4.00.09 or later

(atalog number of the targeted IAM/AM module you want to upgrade

Network path to the targeted IAM/AM module.

(1) Download the ControlFLASH kit from http://support.rockwellautomation.com/controlflash. Contact Rockwell Automation Technical
Support at (440) 646-5800 for assistance.
For more ControlFLASH information (not drive specific), refer to the ControlFLASH Firmware Upgrade Kit User Manual, publication

1756-UM105.

IMPORTANT

Control power must be present at CPD-1and CPD-2 prior to upgrading your
target drive.

The seven-segment status indicator on the target IAM (inverter) module or AM
module must be displaying a fixed 2, 3, or 4 before beginning this procedure.

A

ATTENTION: To avoid personal injury or damage to equipment during the
firmware upgrade due to unpredictable motor activity, do not apply three-
phase AC or common-bus DCinput power to the drive.

216 Rockwell Automation Publication 2094-UM00TH-EN-P - June 2013


http://support.rockwellautomation.com/controlflash
http://literature.rockwellautomation.com/idc/groups/literature/documents/qs/1756-qs105_-en-e.pdf

Upgrading the Drive Firmware ~ Appendix B

Configure Logix5000 Communication

This procedure assumes that your communication method to the Logix5000
controller is using the Ethernet protocol. It is also assumed that your Logix5000
Ethernet module has already been configured.

For more information, refer to the ControlLogix System User Manual,

publication 1756-UMO001.
Follow these steps to configure Logix5000 communication.

1. Open your RSLinx Classic software.
2. From the Communications pull-down menu, choose Configure Drivers.

The Configure Drivers dialog box opens.

[ Conietire Drivers

Available Driver Types:

Cloze
Add New...
Help

_Name and Description | Status

1~ Configured Drivers: -

Configure...
Startup..
Start

Stop

flele Pl

Delete

3. From the Available Drive Types pull-down menu, choose Ethernet devices.
4. Click Add New.
The Add New RSLinx Classic Driver dialog box opens.

5. Type the new driver name.

New RSLinx Classic Driver

Choose a name for the new driver.
[15 characters maximum)

Cancel

|4B_ETH-1

6. Click OK.
The Configure driver dialog box opens.

Configure driver: AB_ETH-1 wafr

Station M apping l

Station | Host Name Add New I

1] 10.91.36.82
T | Delete

B2
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7. Type the IP address of your Logix5000 Ethernet module.
The IP address shown is an example. Yours will be different.
8. Click OK.

The new Ethernet driver appears under Configured Drivers.

Configure Drivers ﬂll

—Awailable Driver Types:

Cloze
IEthemet devices j Add Mew... |

f

Help |
r— Configured Drivers:
Mame and Description | Statuz |
AB_ETH-1 A-E Ethemet RUNMING Running Lonfigure...
LocalSubnet A-B Ethemet RUMMING Running

Startup...
Sitart

Stop

R

Delete

9. Click Close.
10. Minimize the RSLinx application dialog box.
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Upgrade Firmware

Follow these steps to select the drive module to upgrade.

1. Open your ControlFLASH software.
You can access the ControlFLASH software by cither of these methods:

o From the Tools menu in the Logix Designer application, choose
ControlFLASH.

o Choose Start>Programs>FLASH Programming Tools>
ControlFLASH.

The Welcome to ControlFLASH dialog box opens.

Welcome to ControlFLASH

Welcome to ControlFLASH. the firmware:
update tool. ControlFLASH needs the
following information from vou before it can
begin updating a device.

1
('ﬂn trﬂl 1.The Catalog Mumber of the target device.
2 The Metwark Configuration parameters
[optional).
3. The Metwork Path to the target device.
4 The Firmware Revizion for this update.

Wiew Log |

< Back | Mext » | Cancel Help

2. Click Next.
The Catalog Number dialog box opens.

Enter the catalog number of the target device:

|2084-BC01-MPS

Cantrol 2054-AM02 ~
2034-4M03 3

2034-4M05

2034-4MF5

2034-BCO1-MO1

2094-BC01-MP5

2034-BCO2-M02

2034-BC04-M03

2034-BCO7-M05

2034-BM0

2034-BM02

2034-BM03

2034-BM05

2034-BMPS b

< Back | Mext » | Cancel Help

3. Select your drive module.

In this example, the 2094-BC01-MP5 IAM module is selected.
4. Click Next.
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The Select Device to Update dialog box opens.

Select the 2094-BCO1-MP5 device to update and click OK =

IV Autobrowse | Fefresh I Browssing - node 3 nat faund

=] E ‘Warkstation

&= Linx Gateways, Ethernet
[=-@5 AB_ETH-5, Ethernet
= 192.168.5.10, 1756-ENBT/A, 1756-ENBT/A
=B Backplane, 1756-A7/4
00, 1756-L625 LOGIXS562 SAFETY, Ped311_Cartoner
01, 1756-L5F LOGLY SAFETY, 1756-L5P/B 556%_SAF_R16_05_56
02, 1756-DNE, 1756-DNE DeviceMet Scanner
03, 1756-MO35E, 3 Axis SERCOS interface
[=-@5 SERCOS interface, SERCOS network
00, 1756-MI35E
01, Kinetix 6000, 460MAC, TAM, BkW PS, 4464, 2094-BC0L-MPS
02, Kinetix 6000, 460MAC, AM, 4AJ60, 2094-BMPS
17SE-EMET/A

EE=

5. Expand your Ethernet node, Logix5000 backplane, and EtherNet/IP
network module.

6. Select the servo drive to upgrade.
7. Click OK.

The Firmware Revision dialog box opens.

Catalog Mumber:  2094-BC07-MPS
Serial Mumber: 00000000

Current Revision: 1.88

(:ﬂnirﬂl Select the new revision for this update:

FL&SH Revisi... | Resticti..

! 1.83
Shiow &l |
Hestrictions..l

c\progra™1hcontra™1 _I ‘

" Current Folder:

< Back | Mext » | Cancel | Help |

8. Select the firmware revision to upgrade.

9. Click Next.
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The Summary dialog box opens.

DAMGER: The target module iz about to be
update with new fimware. During the update the
module will be unable to perfarm its normal contral
1 function. Please make sure that all processes
(.UH!POI affected by thiz equipment have been suspended

FLASH‘ and that all zafety critical functions are not
S affected. To abort this fimware update, press

Cancel now. To begin the update now, press
Finizh.

Catalog Mumber:  2094-BCO1-MPS

Serial Mumber: 00000000

Current Revision: 1.88
Mew Revision:  1.89

More Info |

< Back | Finizh | Cancel | Help

10. Confirm the drive catalog number and firmware revision.
11. Click Finish.
This ControlFLASH warning dialog box opens.

DAMGER: The target module iz about to be
update with new fimware. During the update the
module will be unable to perform its normal contral
1 function. Please make sure that all processes
(.UH!POI affected by thiz equipment have been suspended

8 zmd Hhat all cafabn mribieal Boeelaee ara Ak
35

\?') Are you sure you wank to begin

updating the target device?

fes | Mo |

More Info |

< Back | Finizh | Cancel Help

12. Click Yes (only if you are ready).
This ControlFLASH warning dialog box opens.

& Flashing the Drive Will Cause Al Motion to Stop on the SERCOS Ring! 1!

Ok | Cancel |

13. Acknowledge the warning and click OK.
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The Progress dialog box opensand s

upgr ading ngiHS- Catalog Number:  2034-BC01-MP5
Serial Mumber: 00000000

Current Revision: 1.88
Mew Revision: 1.89

Trangmitting block 2751 of 5377

ENNENNNENEEN
Cancel |

The drive module seven-segment
status indicator changes from the fixed 2, 3, or 4 to F, which indicates that
upgrading is in progress.

After the upgrade information is

sent to the drive, the drive resets Cotalog Number,  2094BC01MP5
Serial Murmber: 00000000
Current Revision: 1.88

Mew Revision: 1.89

and performs diagnostic checking.

14. Wait for the Progress dialog box to
time out.

Trangmitting block 5377 of 5377

ENEENNNNNNENENNNENEENEN
Cancel |

15. The Update Status dialog box opens and indicates success or failure as

described below.
Upgrading Status If
Success 1. Update complete appears in a GREEN Status dialog box.

2. Gotostep 16.

1. Update failure appears in a RED Status dialog box.
Failure 2. Refer to ControlFLASH Firmware Upgrade Kit Quick Start, publication
1756-05105, for troubleshooting information.

Update Status

x

Catalog Mumber: 2094-BC01-MP5 oK
Serial Mumber: 00000000 —I

Current Revision: 1.88 Wiew Log |

Mew Revision:  1.89

Statusz: Help |
Fepeat |

16. Click OK.
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Verify the Firmware Upgrade
Follow these steps to verify your firmware upgrade was successful.
TIP Verifying the firmware upgrade is optional.

1. Open your RSLinx software.

2. From the Communications pull-down menu, choose RSWho.

x|

Browsing - node 9 not found

W Autobrowse l:l |E—g
= E ‘Warkstation
+-@5 Linx Gateways, Ethernet
—l-@5 AB_ETH-S, Ethernet
= f] 192.168.5.10, 1756-ENET/A, 1756-ENBT/A
-3 Backplane, 1756-A714
+ 00, 1756-L625 LOGIXES62 SAFETY, Ped311_Cartoner
01, 1756-L5P LOGLY SAFETY, 1756-L5P/E 556%_SAF_R16_05_56
+ 02, 1756-DNE, 1756-DNE DeviceMet Scanner
= 03, 1756-M03SE, 3 Axis SERCOS interface
—-@5 SERCOS interface, SERCOS network

00, 1756-MO35E
01, Kinetix 6000, 460YAC, TAM, 6kW PS, 44/64, 2094-BC01-MPS
012, Kinetix 6000, 460YAC, AM, 4464, 2094-BMPS

f] 04, 1756-ENET/A

3. Expand your Ethernet node, Logix5000 backplane, and EtherNet/IP
network module.

4. Right-click the drive module and choose Device Properties.
The Device Properties dialog box opens.

Device Mame: I 2094-BC0T-MP5

Wendor: IAIIen-BradIey Company
Froduct Type: |115

Product Code: |93
Revision: I‘I.SS
Serial Mumber: IDDDDDDDD

Faults:

Cloze | Help |

5. Verify the new firmware revision level.

6. Click Close.
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Notes:
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Appendix C

Before You Begin

DC Common Bus Applications

This appendix provides integration procedures specific to Kinetix 6000 multi-
axis drive systems configured for DC common bus. The procedure involves
calculating capacitance values and setting the Additional Bus Capacitance
parameter by using DriveExplorer software.

Topic Page
Before You Begin 225
Calculate Total Bus Capacitance 226
(alculate Additional Bus Capacitance 227
Bulletin 2094 Drive Capacitance Values 227
Common Bus Capacitance Example 228
Set the Additional Bus Capacitance Parameter 229

To set the Additional Bus Capacitance parameter by using the Logix Designer
application, refer to Appendix E beginning on page 249.

Calculating capacitance, as it applies to the Bulletin 2094 shunt module and
Kinetix 6000M IPIM module, is also included in this appendix.

These procedures assume you have mounted and wired your Kinetix 6000 DC
common-bus system.

Before you set the Additional Bus Capacitance (Add Bus Cap) parameter in
DriveExplorer software or the Logix Designer application, you need to calculate
these values:

o Total bus capacitance

o Additional bus capacitance
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Calculate Total Bus Total bus capacitance is the sum of all capacitance values for your Bulletin 2094
cap acitance common-bus modules. Specifically, this includes the capacitance values for each

of these modules:
o Leader IAM (converter and inverter) module
o Each AM and shunt module (if present) on the leader [AM power rail
o Each IPIM module (if present) on the leader IAM power rail
o Each follower IAM (converter and inverter) module
o Each AM module on the follower IAM power rail
o Each IPIM module (if present) on the follower IAM power rail

Refer to Bulletin 2094 Drive Capacitance Values on page 227 for IAM, AM,

IPIM, and shunt module capacitance values.

IMPORTANT  Iftotal bus capacitance of your system exceeds the leader IAM module pre-
charge rating and input power is applied, the IAM module seven-segment
status indicator displays error code E90 (pre-charge timeout fault).

To correct this condition, you must replace the leader IAM module with a larger
module or decrease the total bus capacitance by removing AM modules or IPIM
modules.

Table 116 - Maximum IAM Module Bus Capacitance

Leader IAM (200V-class) 'I:‘uastapaqtance, Leader IAM (400V-class) ﬁ‘uastapacltance,
Module Modules

pF pF
2094-AC05-MP5-x 2094-BC01-MP5-x

7145 4585
2094-AC05-M01-x 2094-BC01-M01-x
2094-AC09-M02-x 15,295 2094-BC02-M02-x 8955
2094-AC16-M03-x 34,400 2094-BC04-M03-x 8955
2094-AC32-M05-x 62,825 2094-BC07-M05-x 17,915

IMPORTANT  Ifyour total bus capacitance value exceeds the value in the table above, you
must increase the size of the leader IAM module or decrease the total bus
capacitance by removing other modules on the power rail.
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Appendix C

Calculate Additional Bus

Capacitance

Bulletin 2094 Drive
Capacitance Values

Additional bus capacitance is the sum of all follower IAM, AM, and IPIM
module capacitance values for your Bulletin 2094 common-bus modules.

Specifically, this includes the capacitance values for each of these modules:

o Each follower IAM (converter and inverter) module
o Each AM module on the follower IAM module power rail

o Each IPIM module on the follower IAM module power rail

Enter the additional bus capacitance value in Set the Additional Bus Capacitance

Parameter beginning on page 230.

Use these tables when calculating total bus capacitance and additional bus

capacitance for your Bulletin 2094 common-bus application.

Table 117 - IAM/AM (200V-class) Modules

IAM Converter (200V-class) E:pacltance AM Inverter (200V-class) s:pacltance
2094-AC05-MP5-x 2094-AMP5-x 390

270
2094-AC05-M01-x 2094-AMO1-x 660
2094-AC09-M02-x 540 2094-AMO02-x 780
2094-AC16-M03-x 1320 2094-AM03-x 1320
2094-AC32-M05-x 1980 2094-AMO5-x 2640

Table 118 - IAM/AM (400V-class) Modules

IAM Converter (400V-class) E:pacltance AM Inverter (400V-class) ﬁ:pacltance
2094-BCO1-MP5-x 2094-BMP5-x 75

110
2094-BC01-M01-x 2094-BMO1-x 150
2094-BC02-M02-x 220 2094-BM02-x 270
2094-BC04-M03-x 940 2094-BM03-x 840
2094-BC07-M05-x 1410 2094-BMO05-x 1175

Table 119 - Shunt Module (200/400V-class)

Shunt Module Capacitance
(200/400V-class) WF
2094-BSP2 470

Table 120 - IPIM Module (400V-class)

Capacitance
IPIM Module (400V-class) iF
2094-SEPM-B24-S 840
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Common Bus Capacitance
Example

In this example, the sum of the leader IAM power rail modules capacitance
(6530 pF) and the follower IAM power rail modules capacitance (5280 pF)

equals 11,810 pF total bus capacitance.

The sum of the follower IAM module power rail equals 5280 uF additional bus

capacitance.

Figure 115 - Calculating Common Bus Capacitance

% 5
b ACLine P
9 Filter ™
Three-phase S M
Input Power
— N
Kinetix 6000 (230V) g
L = ‘,/ Leader IAM Module
LIM Module
(optional |F= =
component) || FHESY
IR
é T ¢
DC Common Bus
Kinetix 6000 (230V)

Follower IAM Module

228

5280 pF Additional Bus Capacitance

3 T 2094-PRF Slot-filler Module, N/A
2094-AM03-x AM Module, 1320 pF
2094-AM03-x AM Module, 1320 pF

2094-AC16-M03-x IAM Converter, 1320 pF
2094-AC16-MO03-x IAM Inverter, 1320 pF
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11,810 pF Total Bus Capacitance

T_ 2094-PRF Slot-filler Module N/A

2094-BSP2 Shunt Module, 470 pF
2094-AM02-x AM Module, 780 uF
2094-AM03-x AM Module, 1320 pF
2094-AMO03-x AM Module, 1320 pF
2094-AC16-M03-x IAM Converter, 1320 puF
2094-AC16-M03-x IAM Inverter, 1320 pF



DCCommon Bus Applications ~ Appendix C

Set the Additional Bus
Capacitance Parameter

In this section you set the Add Bus Cap parameter by using DriveExplorer

software.
TIP You can also set the Add Bus Cap parameter by changing IDN parameter
values. Refer to Appendix E on page 249 for more information.
TIP You can use this procedure to change other parameters too, the Analog

Output parameters, for example.

The following hardware and software tools are required to provide the necessary
communication link between your personal computer and the Kinetix 6000 drive
system running DriveExplorer software.

Table 121 - Kinetix 6000 System Requirements

Description Cat. No. Version

DriveExplorer software e 9306-4EXPO2ENE 2.01or later

Serial to SCANport adapter @06) 1203-5SS (Series B) 3.004 or later

Studio 5000 Logix Designer application 21.0 or later
9324-RLD300xxE

RSLogix 5000 software 15.0 or later

(1) Refer to DriveExplorer Getting Results Manual, publication 9306-GR001, for instructions.
(2)  Additional information regarding these communication and software tools is available at http://www.ab.com/support/abdrives.
(3) Refer to 1203-SSS (series B) FRN 3.xxx User Manual, publication 20C0MM-UMO001, for instructions.

a sercos fiber-optic cable must be disconnected from the drive. This makes sure
that motion does not occur while changes are being made to the Add Bus Cap
parameter.

2 ATTENTION: To avoid personal injury or equipment damage, at least one end of

Remove Sercos Communication

Follow these steps to remove (break) sercos communication.
1. Remove three-phase and control power from the Kinetix 6000 drive
system.
2. Remove one of the sercos fiber-optic cables.

Fiber-optic cable connections (Tx and Rx) are on the top of each IAM and
AM module.

3. Re-apply three-phase and control power.
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Set the Additional Bus Capacitance Parameter

Follow these steps to set the Additional Bus Capacitance parameter.

1. Start your DriveExplorer software.
2. From the Explore menu, choose Connect>Local or press CTRL+L.
DriveExplorer software will read your system.

3. Observe the Linear List of parameters as grouped by Node, Port, and Axis
hierarchy as shown below.

Linear List Legend
N: P x xx
y y
Parameter Number
30 = Version Data

Axis Number

0=1AM (axis 1)
1=AM (axis 2)
2 =AM (axis 3)
3 =AM (axis 4)

DPI Port Number

Network Node Number

4. Choose Devices>Node>Product and navigate to the parameter x:x:x599
as shown below.

{82 DriveExplorer
File Edit Explore Actions Help
=3 S g-E0 28 =&
~- Devices 5 | m:p.p# | Mame | value Units ~
—l-Mode 1: - 20940 SERYO 1: 0,593 Shunt s 10 o
z Fi 1: 0,594 Shunt K 111 S8
+- TAM 1: 0,595 Shunt Ks 130 TsEc
. 10 0,596 Shunt Power 200 1watt
IAM D
+ T G'ags 1: 0.597 Shurt: Res 28.75 Ohms
i roup 1:0.598 Bius Fieq ID 1
+- TAM I} Cioss dd Bus Cap 0 D)
2 - 1203-555 R5232 DF1 1: 0,600 Reserved 1]
|- Custom Yiews 1: 0,601 Soft Crwrkrel Act Drive Action
Mew Custam Yiew * 110,802 Pos Err FIE Act Drive Action
Compare Results * 100,603 Hard Crerbrvl Act DCrive Action
* 10604 Fdbk Mse Flt Act Status Only
#* 10 ANS i Thierm FIF Ak Mirives Arkinn v
J|For Help, press Fl Local DPI

5. Double-click the x:x:x599 Add Bus Cap parameter.
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The command dialog box for parameter 599 - Add Bus Cap opens.

599 - AddBus Cap

Walue Edit l Advanced ]

Yalue uF
Internal Value 1780 4
" Hex &+ Dec " Oct

Min 0

Max B5535

D efault i] Select Default

ak | Cancel | |

6. Click the Value Edit tab and enter the Add Bus Cap Value (uF).
7. Click OK.

The Add Bus Cap value is changed, but not saved in nonvolatile memory.

Save the Add Bus Cap Parameter to Nonvolatile Memory

Follow these steps to save the Add Bus Cap parameter to nonvolatile memory.

1. From the Actions menu, choose Nonvolatile Memory.
This message dialog box opens.

Non-Yolatile Memory - 2094D SER¥0  Confi x|

Save current device values to non-volatile memary.

Recall device values from non-volatile memary.

Fiecall |
Load Defaults |

Feset device values to defaults.

Cloze |

2. Click Save.

The changes are saved to nonvolatile memory and this cautionary message

dialog box opens.

Mon-Yolatile Memory - 2094D SER¥Y0  Conlfig

Caution

& Thiz action will ovenwrite existing device walues that are curmently
zaved in the product's non-volatile memorny.

Continue 7

3. Click Yes.
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The save to nonvolatile memory is complete and this confirmation
message dialog box opens.

DriveExplorer |

Save to non-wolatile memory was successful,

QK |

4. Click OK.

5. Close the DriveExplorer software.

Verify the Parameter Changes

Follow these steps to verify your parameter change was successful.

TIP Verifying the parameter change is optional.

1. Open your DriveExplorer software.

2. Cycle the drive control power.

3. Reconnect the drive to your DriveExplorer software and read the Add Bus
Cap value just like you did in Set the Additional Bus Capacitance

Parameter on page 230.

599 - Add Bus Cap

Yalue Edit l Advanced ]

Walue 780 uF
Intemnal Value  |1780 4
" Hex * Dec " Oct

Min 0

Max E5535

Default ] Select Default

(] 8 | Cancel | |

4. Verify the new parameter value.
In this example, the new value is 1780 uF.

5. Close the DriveExplorer software.
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Reconnect Sercos Communication

Follow these steps to reconnect sercos communication.
1. Remove three-phase and control power from the Kinetix 6000 drive
system.
2. Replace the sercos fiber-optic cable removed earlier.

Fiber-optic cable connections (Tx and Rx) are on the top of each IAM and
AM module.

3. Re-apply three-phase and control power.
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Notes:
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Benefits

How it Works

Configure the Load Observer Feature

The load observer feature is a control loop inside the drive that estimates the
mechanical load on the motor and compensates for it, thereby forcing the motor
to behave as if it is unloaded and relatively easy to control. As a result, load
observer automatically compensates for disturbances and load dynamics, such as
sudden inertia/torque changes, compliance, backlash, and resonances.

Topic Page
Benefits 235
How it Works 235
Configuration 236
Setting Gains with Sercos IDN Write Messages 246
Compensate for High Frequency Resonances 247

You can use load observer with out-of-box controller gains, where the load is
unknown and thus the Load Inertia Ratio = 0, or with auto-tuned controller
gains, where the Load Inertia Ratio is known or calculated by performing an
auto-tune procedure.

When used with out-of-box controller gains, load observer does the following.
o DProvides relatively high-performance motion control without tuning

¢ Automatically compensates for load resonances and machine wear over
time

When used with auto-tuned controller gains, load observer does the following.
o Increases controller bandwidth
o Reduces tracking errors, so line speeds can be increased

o Provides tighter control of moving parts, reducing wear and saving material
costs

Load observer acts on the acceleration signal within the control loops and
monitors the Acceleration Reference and the Actual Position Feedback. Load
observer models an ideal unloaded motor and generates a load Torque Estimate,
in torque units, that represents any deviation in response of the actual motor and
mechanics from the ideal model. This deviation represents the reaction torque
placed on the motor shaft by the load mechanics. It is estimated in real time and
compensated by closed loop operation.
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Figure 116 - Load Observer and Control Loop Signals Relationship Block Diagram

Servo Drive Mechanics
Pos

(md .
L» @—> Control Loops L Power Conversion |1 pum- Unloaded Motor >

T Torque Estimate Acceleration Reference

Torque Load

Velocity Estimate Load Observer

f t Position Feedback

Load observer also generates a Velocity Estimate signal that you can apply to the
velocity loop. The Velocity Estimate has less delay than the Velocity Feedback
signal derived from the actual feedback device. It also helps to reduce high
frequency output noise caused by load observer's aggressive action on the
acceleration reference. Together, load observer with the Velocity Estimate setting
provides the best overall performance.

cOnfiguration You can configure the load observer feature in a variety of ways by writing to a set
of configuration IDN parameters. The overall behavior of load observer is
controlled by Load Observer Configuration (IDN P-431). This parameter is
used to select the load observer mode. It can be set to the following values.

Table 122 - Load Observer Modes

Mode Value Description
Disabled (default) 0 Load Observer is inactive
This setting is a filtered acceleration feedback with the addition of integral action below the
Provides a Toraue observer bandwidth that is active in the acceleration forward path. This greatly increases the
Load Observer Only 1 a disturbance rejection properties (stiffness) over the acceleration feedback setting. However, it is

Estimate only also fairly aggressive and the observer bandwidth must be decreased significantly for stable

operation.
This setting combines the best of the Load Observer Only and Velocity Estimate Only settings.
Load Observer with Standard Operation: Separately, load observer removes error, but is too aggressive, and the velocity estimate setting
Velocity Estimate 2 Provides Torque and provides a smooth response, but creates error. Together, they remove error and provide a smooth
y Velocity Estimates response. Load observer performs well in situations that require adapting to changing inertia and

velocity integrator anti-windup.

This setting creates a filtered velocity feedback signal that is void of phase lag. Less phase lag
(delay around the loop) allows for higher performance. However, the signal is modeled at
Provides a Velocity frequencies above the observer bandwidth, producing error in velocity feedback. This generates a
Estimate only fictitiously lower velocity error since velocity error equals velocity command minus velocity
feedback. Nevertheless, the steady state error disappears when used in position mode with either
the position integrator or the observer integrator.

Velocity Estimate Only 3

Provides acceleration
feedback by disconnecting
Acceleration Reference to
load observer

This setting creates a filtered acceleration feedback signal. This setting is fairly aggressive and the
observer bandwidth must be decreased significantly for stable operation. The Load Observer Only
setting is similar, but without the additional phase lag (delay) created by necessary filtering.

Acceleration Feedback 4

For the remaining IDN parameter descriptions, refer to Figure 117.
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Figure 117 - Load Observer Gains
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Load observer gains that require user interaction are Load Observer Bandwidth
(Kop) and Load Observer Integral Bandwidth (Koi). They are set by IDN P-432
and IDN P-433, respectively. Guidelines for setting these gains are provided in
the following sections. In general, Kop acts like a velocity integrator without
windup and Koi acts a like a position integrator without windup.

Load observer gains that do not require user interaction are Load Observer
Feedback Gain (Kof) and the Load Observer Input Gain (Kou). They are
automatically set internally based on the Load Observer Configuration.
However, when in Acceleration Feedback mode, Kof can also be set manually by
IDN P-434 with typical values between zero and one.

Table 123 - Load Observer Gain Parameters

IDN Name Units Format Value, min | Value, max

P:0:432 | Load Observer Bandwidth (Kop) Rad/s 12,500
"™ - - 16 bit 65,535 @

P:0:433 Load Observer Integral Bandwidth (Koi) | Rad/s unsigned int 0

P:0:434 Load Observer Feedback Gain (Kof) - 200

(1) This value applies to drive firmware revision 1.124.
(2)  This value applies to drive firmware revisions later than 1.124.

The Acceleration Estimate and Torque Estimate signals are read by using
IDN-435 and P-436, respectively. Definitions for these IDN parameters are
given in the following table.

Table 124 - Load Observer Output Signals

IDN Name Units Format Value, min | Value, max
" I .| 32bit 3 3.
P:0:435 Load Observer Acceleration Estimate Acceleration signed int 2 271
P:0:436 Load Observer Torque Estimate Torque 16 bit 20 2%
e signed int

Rockwell Automation Publication 2094-UM00TH-EN-P - June 2013 237



Appendix D

Configure the Load Observer Feature

238

When load observer and the torque low-pass filter are both enabled, and the low-
pass filter bandwidth is less than 5 times the load observer bandwidth, their
interaction can interfere with each other, causing instability. The low-pass filter is
always limited to a bandwidth under 389 Hz in drive firmware prior to revision
1.116. As a result, an IDN parameter was added in drive firmware revision 1.116
to override the torque low-pass filter bandwidth limiting. The filter is also
bypassed if the override IDN is set to one and the torque low-pass filter
bandwidth is set to zero.

Table 125 - Torque Low-pass Filter Bandwidth

IDN Bandwidth in the Logix | Actual Bandwidth in -

P-0:065 Designer Application Drive Drive Firmware Notes

0 =0 389Hz Operation before revision
>0 Limited to < 389 Hz 1116

1 =0 Filter bypassed Operation with revision
>0 Limited to < 10,430 H | 1-116orlater

Refer to Appendix E on page 249 for more information on changing IDN
parameter values with read/write messages in the Logix Designer application.
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Out-of-Box Gain Settings

This method of setting controller gains works for unknown loads or when an
auto-tune is not performed. It produces a relatively high level of performance in
90% of motion applications. Most of the time, there is no need to perform an
auto-tune procedure or further optimize gain settings. As a result, it has become
the default out-of-box setting for Kinetix drives using integrated motion on the

EtherNet/IP network.

Follow these steps to configure the drive for high performance right out of the

box.

1. Create a new axis with type AXIS_SERVO_DRIVE.

If you need more information to create a new axis, refer to Configure the
Kinetix 6000 Drive Modules on page 144.

2. Click the Drive/Motor tab in the Axis Properties dialog box and add a

motor.
Homing Hookup Tune Dynamics Gains Output Limits Offset Fault Actions Tag
General Mation Planner | Units Drive/Mator Motor Feedback Aun Feedback Conversion

Amplfier Catalog Number. | 2094.4M01

Motor Catalog Number: | [EERRIEET

Loop Configuration: Pasition Servo

200000

Drive Resolution:

Drive Courts / | Motor Rev

Change Catalog...
v
.

If you need more information to add a motor, refer to Configure Axis

Properties on page 149.

3. Click the Gains tab in the Axis Properties dialog box.

The current Velocity Proportional Gain value is used to recalculate other

gain values.

General Motion Planner Units DrivesMator Mator Feedback Aux Feedback Conversion
Homing | Hockup Tune Dynamics | Gains Output | Limits Offset Fault Actions | Tag
Position Gains
Manual Adjust...
Proportional | 298.6612 145
_S et Custom Gains...
Integral 0.0 1/ms-s
Velocity Gains Feedforward Gains
Proportional 1/s Welocity: 0.0 £
Integrak 0.0 1/ms-s Acceleration: 0.0 %
Integrator Hold: | Enabled v

4. Make the following calculations:

a. Load Observer Bandwidth: Kop = Velocity Proportional Gain x 2.56
b. Velocity Loop Bandwidth: Kvp = Kop/4
c. Position Loop Bandwidth: Kpp = Kvp/4
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5. Configure these settings and values on the Gains tab.
a. Position Proportional Gain = Kpp
b. Velocity Proportional Gain = Kvp
c. Velocity Feedforward Gain = 100%
d. Integrator Hold = Disabled

General Motion Planner Units Drive/Motor | Motor Feedback Aux Feedback Conversion
| Homing | Hookup | Tune | Dynamics | Gains” | Qutput | Limits | Offset | Faull Actions | Tag

Pasition Gains

Proportional: | [EEREEIL 1
i
Integral: 00 1 e
Welocity Gains : Feediorward Gains
Proportional: | 489.3265 1/ Velacily: 100.0 5
inegeat 00 limes Acceleration: | 0.0 %

Integrator Hold: | Disabled v

6. Configure these IDN parameter values.

. IDN P-431 = 2 (load observer with velocity estimate)
b. IDN P-432 = Kop

c. IDNP-433=0

d. IDN P-065 =1

File Edit Explore Actions Help

o

NwH iR F-E O 88 = X e
- Devices S | N:P.p= | Name | Value l Units
=- Node 1: - 2094D SERVO 1:0930 Reserved ]
lé]- 0 - 2094D SERVO Config 0000 1:0931 Load Obs Config With Vel Est
Wiy 1:0832 Load Obs Bw 1957 rd/s
I s vana 1:0933 Load Obs Int Bw 0 rd/s

7. Click the Output tab in the Axis Properties dialog box and verify these

settings.
a. Load Inertia Ratio =0

b. Enable Low-pass Output Filter = Unchecked

General Motion Planner Units Drive/Motor Motor Feedback Au Feedback Conversion
| Homing | Hockup | Tune Dynamics | Gains | Output | Limits Offset | FaultActions | Tag

Motor Inertia: 0.000044 Kgm™2 Manual Adjust...

Load Inertia Ratio: 0.0} | Load Inettia/Motor Inertia
Torque/Force Scaling: 0.01749257 | % Rated/(Position Units/s"2)
System Acceleration: 5716.713 [Position Units/s™2) at 100% Rated
[[] Enable Motch Filter Frequency

[[] Enable Low-pass Output Filter

8. Refer to Compensate for High Frequency Resonances on page 247, to
tune-out resonant frequencies.
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Auto-tune Gain Settings

This procedure explains how to configure the load observer feature after running
Auto-tune. This method also works for any existing gain set where the Load
Inertia Ratio is known or manually calculated, for example, the Load Inertia
Ratio > 0.

1. Click the Tune tab in the Axis Properties dialog box and perform Auto-

tune.

For variable inertia loads, perform Auto-tune at the point of lowest
mechanical inertia. If you manually calculate the Load Inertia Ratio, use
the minimum load inertia.

2. Click the Output tab in the Axis Properties dialog box and verify that the
Load Inertia Ratio > 0.

General Motion Planner Units Diive/Motor Motor Feedback Aux Feedback Conversion
| Homing Hockup | Tune Dynamics | Gains | Output | Limits Offset Fault Actions | Tag

Motor Inertia: 0.000044 Kg:m™2

Load Inettia Riatio: 5.155365 Load Inertia/Motor Inertia
Toique/Farce Scaling 0.2826076 |% Rated/[Pasition Units/s™2)
System Acceleration: 35384753 . [Position Units/s"2) at 100% Rated

3. Click the Gains tab in the Axis Properties dialog box.

The current Position and Velocity gain values are used to recalculate other
gain values.

General Motion Planner Units Drive/Motor Motor Feedback Aux Feedback Conversion
Homing | Hookup | Tune || Dynamics | Gains® | Output | Limits Offset | FaultActions | Tag

Position Gains

Proportional: /s

Integral: 5.7756 Va8
Velociy Gains Feedforward Gaing

Proporional | 389105 s Velociy: 100 5

(g o lans:s cceleration: 0.0 %

Integrator Hold: | Disabled v

4. Determine if the mechanical load connected to the motor is rigid or
compliant.

o Rigid systems typically involve high-performance load mechanics that
are tightly coupled directly to the motor shaft.
Refer to Rigid Mechanical Loads on page 242, for rigid applications.

o Everything else is compliant, including systems with belts and pulleys,
long shafts, short shafts with heavy loads, and couplings and gearboxes
with backlash and/or lost motion.

Refer to Compliant Mechanical Loads on page 242, for compliant

applications.
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Rigid Mechanical Loads

Follow these steps if the load is rigid or the load observer feature is being added to
a previously working set of gains with a Load Inertia Ratio > 0.
1. Calculate the Load Observer Bandwidth.
Load Observer Bandwidth: Kop = Velocity Proportional Gain

2. If the Low-pass Output Filter is enabled, verify that the Low-pass Output
Filter Bandwidth is > the Velocity Proportional Gain x 2/(2pi).

3. Configure these IDN parameter values.
a. IDN P-431 = 2 (Load Observer with Velocity Estimate)
b. IDN P-432 = Kop
c. IDNP-433=0
d. IDN P-065 =1

File Edit Explore Actions Help

NGBS 0 88 = XU

El Devices SJ N:P.P= J Name J Value J Units
= Node 1: - 2094D SERVO 1:0930 Reserved 0
= 0 - 2094D SERVO Config 0000 1:0931 Load Obs Config With Vel Est
Parameter List 1:0932 Load Obs Bw 389 rd/s
o TARE 1:0933 Load Obs Int Bw 0 rd/s

4. Refer to Compensate for High Frequency Resonances on page 247, to

tune-out resonant fl‘CqLICIlCiCS.

Compliant Mechanical Loads
Follow these steps if the load is compliant.

1. Make the following calculations:

a. Position Loop Bandwidth:
Kpp = Position Proportional Gain/(Load Inertia Ratio + 1)

b. Position Integral Bandwidth:
Kpi = Position Integral Gain/(Load Inertia Ratio + 1)?

c. Velocity Loop Bandwidth:
Kvp = Velocity Proportional Gain/(Load Inertia Ratio + 1)

d. Velocity Integral Bandwidth:
Kvi = Velocity Integral Gain/(Load Inertia Ratio + 1)?

e. Load Observer Bandwidth: Kop = Kvp
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2. Configure these settings and values on the Gains tab.

General Motion Planner Units Drive/Motor Motor Feedback Aux Feedback Conversion
Homing | Hockup | Tune | Dynamics | Gains | Qutput | Limits | Oifset | FautActions | Tag

Position Gains
M anual Adjust..
Proportional:

| 145
Integral: 0.0221 1/me-s
Velocity Gains Feedforward Gains
Proportional: |22.0844 s Velodiy: 1000 s
Integral: 0.o 1/ms-s Acookrsior 0.0 -

Integrator Hold: | Disabled b

a. Set the Position Proportional Gain = Kpp
b. Position Integral gain = Kpi

c. Velocity Proportional Gain = Kvp

d. Velocity Integral Gain = Kvi

3. If the Low-pass Output Filter is enabled, verify that the Low-pass Output
Filter Bandwidth > Velocity Proportional Gain x 5/(2pi).

The compliant setting reduces all of the gains by a factor of the Load
Inertia Ratio +1 and then calculates the Load Observer Bandwidth.
Typically, this reduction is too conservative, making the loop response too
sluggish and the error too large, however, it does provide stability.

To manually increase the gains by some factor to optimize the response,

refer to Manual Tuning for Further Optimization on page 244.
4. Configure these IDN parameter values.
IDN P-431 = 2 (Load Observer with Velocity Estimate)
b. IDN P-432 = Kop
c. IDNP-433=0
d. IDN P-065 =1

e

File Edit Explore Actions Help

& fB F-5 0 88 =5 e
£l Devices ﬂ N:P.P= ‘ Name ‘ Value i Units
= Node 1: - 2094D SERVO 1:0930 Reserved 0
=0 - 2094D SERVO Config 0000 1:0931 Load Obs Config With Vel Est
Parameter List 1:0932 Load Obs Bw 389 rd/s
L yana 1:0933 Load Obs Int Bw 0 rd/s

5. Refer to Compensate for High Frequency Resonances on page 247, to
tune-out resonant frequencies.
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Tuning Mode Summary

This table summarizes the primary difference between the two tuning modes.

Table 126 - Tuning Mode Comparison

Tuning Mode Description

Out-of-box or unknown load

Load Inertia Ratio = 0 Load Observer Bandwidth Kop = 4 times the new Velocity Proportional Gain, Kvp

Auto-tuning or known load

Load Inertia Ratio > 0 Load Observer Bandwidth = Velocity Proportional Gain

Manual Tuning for Further Optimization

The out-of-box and auto-tune rigid methods achieve relatively high performance.
However, the manual tuning method can help to optimize performance for the
auto-tune compliant method, or if every ounce of performance is required. It
involves incrementally increasing controller gains to the point of marginal
stability, then backing them off by a given percentage. Typical ranges for various
gains are also given to provide guidelines.

Follow these steps to manually tune your drive.

1. Select a factor (N) that you can incrementally increase the gains by in an
iterative process, for example, 1.5>N>2.

2. Create a trend to monitor Torque Reference.
3. Manually tune the velocity loop.

a. Make note of the Position and Feedforward Gains.
You must change them temporarily to isolate the velocity loop and later
restore them to the original values.

b. Isolate the velocity loop.

e Zero out the Position Proportional Gain, Position Integral Gain,
and Acceleration Feedforward Gain

o Set the Velocity Feedforward = 100
c. While Jogging the axis and monitoring the Torque Reference trend,

incrementally increase the following gains simultaneously and stop
when the Torque Reference begins to become oscillatory or unstable:

o Low-pass Output Filter Bandwidth = Low-pass Output Filter
Bandwidthx N

o Load Observer Proportional Gain = Load Observer Proportional

Gainx N
o Load Observer Integral Gain = Load Observer Integral Gain x N
o Velocity Proportional Gain = Velocity Proportional Gain x N

o Velocity Integral Gain = Velocity Integral Gain x N*
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d. Decrease the gains by using the previous equations with N = 0.5.
A typical range of values for various integral gains are given:

o 0<Load Observer Integral Gain < Load Observer Proportional
Gain/4

o 0= Velocity Integral Gain < Velocity Proportional Gain2/4000
e. Ifthe Low-pass Output Filter is enabled, a typical range of values for the

Low-pass Output Filter Bandwidth are given:

 Rigid: Low-pass Output Filter Bandwidth > Velocity Proportional
Gain x 2/(2pi)

o Compliant: Low-pass Output Filter Bandwidth > Velocity
Proportional Gain x 5/(2pi)

4. Manually tune the position loop.

a. Restore the Position and Feedforward Gains to the original values to re-
enable the position loop.

b. While Jogging the axis and monitoring the Torque Reference trend,
incrementally increase the following gains simultaneously and stop
when the Torque Reference begins to become oscillatory or unstable:

e Position Proportional Gain = Position Proportional Gainx N

o DPosition Integral Gain = Position Integral Gain x N2

c. Decrease the gains by using the previous equations with an N = 0.5.
A typical range of values for the Position Integral Gain is given:

0 < Position Integral Gain < Position Proportional Gain?/4000
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Write the Load Observer Configuration attribute and the Load Observer gains
each time the drive gets initialized after applying power.

The Sercos IDN write instruction is accomplished by using RSLogix 5000
software or the Logix Designer application. Refer to Appendix E on page 249 for

more information on changing IDN parameter values by using this method.

1. Upon initialization of the drive, read the INT value of the configuration of
the drive at Sercos IDN P:0:431.

Message Configuration - IDN_Read =
[ Configuration” | Commurication | Teg |
Message Type: [SERCOS IDN Read -
Service [Data ,] Destination: Drive_Read Value
Type:
Idertification [ all _ 431 [= New Tag...
dertfc :
Element: [?:Opeﬁion Value v‘
Data Type: lINT v‘
i) Enable ) Enable Waiting 0 Start 2 Done Done Length: O
3 Emor Code: Bxtended Emor Code: [7] Timed Out «
Emor Path:
Emor Text:
[ ok J[ camcel |[ epy |[ Heb |

v,

2. If the value is not what you want, latch it and write the new value back to
the drive at the same address, again as type INT.

Message Configuration - IDN_Write % :
Message Type: [SERCOS IDN Wite -
1S_er\.*ilce.- [Dam .] Source: Drive_Write_Value -
ype:

Identification A = _ +|  Seurce 2 = @yt
Number: & % BlE Length:
Element: [?‘;Dperah’on Value = l New Tag...

Data Type: IINT v‘
3 Enable ) Enable Watting ) Start ) Done Done Length: O
i3 Emor Code: Extended Emor Code: [ Timed Out =
Emor Path:
Emor Text:

ok | [ Cancd ][ Apel
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3. Verify the change with another sercos IDN Read Message from IDN

m ONS.1 NS
0 Sl [ons] Mezza  |en
Meszzage Control IDN_Read [L..] H{DH»—
FCER—
IDN_Read.ON MNEQ ONS.2 MSG
I E Not Equal [ons] lessa el
Source & Drive_Read_Value Message Control IDN_Write (] H{DN»—
56 HERD—
Source B Drive_Write_Value
g
¥ IDN_Write.ON ONS.3 MSG
—— F——oNs]—— Message HCEN
Message Control IDN_Verify [ H{DN»—
FCER—
EQU Drive_Configured

Egual
Source A

Source B

L

Drive_Read_Value
56
Drive_Write_Value

56

(End} I

Compensate for High
Frequency Resonances

TIP

The procedure for setting each of the gains is similar.

resonances.

Commands:

a. Enable the axis with an MSO

b. Slowly jog the axis with an MA]J

c. Stop the axis with an MAS
d. Disable the axis with a MSO

Approximately 15% of all motion applications exhibit a high-frequency
resonance that is apparent by an audible high-frequency squealing of the load
mechanics.

Follow these steps to identify and reduce the presence of high-frequency

1. Perform the following move sequence by using Motion Direct

IMPORTANT

Sometimes an audible resonance is heard before the axis is jogged,

making the MAJ and MAS unnecessary.

application.

2. Determine if an audible high-frequency resonance exists in your motion

o Ifan audible high frequency resonance is not present during the move

sequence, skip the remaining steps and tuning is complete.

o Ifan audible high frequency resonance is present during the move
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3. Click the Output tab in the Axis Properties dialog box.

General Mation Planner Urits Dnve/Motor | Motor Feedback Aux Feedback Conversion
Homing | Hookup | Tune Dynamics | Gaing® | Output™ | Limits | Offset | Fault Actions | Tag

Motor Inertia: 0.000044 Kgm"2

Load Inertia Riatio: 00 Load Inertia/Motor Inertia
Torque/Force Scaling: 0.01749257 % Rated/(Position Units/s"2)
System Acceleration: 5716.713 (Position Units/s*2) at 100% Rated

Enable Notch Filter Frequency
Notch Filter Frequency: 627.9 Hertz

] Enable Low-pass Output Filter

a. Check Enable Notch Filter Frequency and set the Notch Filter
Frequency to the resonant frequency with the largest amplitude.

b. If multiple resonances have nearly the same amplitude, set the Notch
Filter Frequency to the lowest resonant frequency.

c. If the problem persists, also check Enable Low-pass Output Filter and
set the Low-pass Output Filter Frequency to the next largest resonant
frequency.

d. Click OK.
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Appendix E

Before You Begin

Changing the Default IDN Parameter Values

This appendix provides a procedure, specific to the Kinetix 6000 (sercos) drive
systems, for changing IDN parameter values to non-default values when your
application does not match the default configuration. The procedure also applies
when one or more Kinetix 6000M IDM systems are present.

Topic Page
Before You Begin 249
Change IDN Parameter Values 250

The Logix5000 processor contains a motion planner that sends real-time and
non real-time data to the drive. This drive communication is performed via a set
of sercos interface telegrams. Each telegram has an identification or Ident (IDN)
number. All parametric data, such as scaling and loop gains, and real-time loop
closure information is configured this way.

Table 127 - IDN Instruction Format in the IEC Standard Document

Name

Function/Description

IDN Number Minimum
Length | input value/
inbytes | Maximum
input value

Scaling/resolution Units

There are default parameters in the Logix5000-to-Kinetix 6000 drive product
structure you can reconfigure when the default configuration does not match the
Integrated Architecture™ machine configuration.

By using this procedure, you can change the Additional Bus Capacitance value in
common-bus configurations.

TIP You can also set the Additional Bus Capacitance parameter by using DriveExplorer
software (refer to Appendix C), the Logix Designer application, or RSLogix 5000
software, version 20.00 or later, from 1/0 configuration>Sercos module>Drive
module properties>Power tab (refer to Chapter 6).
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Use this flowchart to determine if changing your default configuration is
required.

Figure 118 - Configuration Flowchart

Read the present IDN default
parameter value by using the sercos
IDN Read instruction.

page 250

(alculate the correct IDN value for your
application.

page 252

Does the

N calculated Y
0 IDN value match s
the IDN Read
instruction value?
Change the IDN parameter value by Parameters are already set correctly.
using the You do not need to change IDN
sercos IDN Write instruction. parameter values.
page 253
Change IDN Parameter In this section you follow the Configuration Flowchart on page 250 to determine

if you need to use the sercos IDN Write instruction in the Logix Designer
application to change the IDN parameter values.

Values

Read the Present IDN Parameter Value

Follow these steps to read the present IDN value.

1. Start your Logix Designer application program.

2. Configure a Message Configuration (MSG) instruction to read your
present IDN parameter values.
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In this example, the Message Configuration (MSG) instruction is set to
read the additional bus capacitance of your leader IAM power module.

Meszage Configuration - Read Add Bus_Ca ﬂ

Canfiguration | Eommunicationl Tag I
Message Type: |SERCOS IDN Read =l
Service Dat - Destination: | Present_Add_Bus_Ci+
Type: I = J
Identification [ |- o =l gy = Mew Tag... |
Mumber: I J I ™| I I
Element: I 7:Operation alue j
[rata Type: IINT j
) Enable 3 Enable Waiting ) Start ) Done Done Length: 0
) Error Cade: Extended Error Code: ™ Timed Out
Error Path:
Error Text:
QK | Cancel | Aol | Help |

a. From the Message Type pull-down menu, choose sercos IDN Read.
b. From the Identification Number pull-down menus, choose P-0-99.
3. Click New Tag.
4. The New Tag dialog box opens.

Name: Read Value ak.

Drescription: Cancel

Help

diil.

Usage: | wirial J
Type: Baze ']

Alias For:

Drata Type: 1INT

|
i
|

Scope: 1 ﬁl KEK.,_Compatibility
Style: | Decimal
WiE

5. Type the name of your Destination tag.
In this example, the tag name is Read_Value.
6. Click OK.

In this example, the MSG instruction reads the P-0-99 IDN value and
places it in the destination as specified by the new tag.

7. Click the Communication tab.
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8. Click Browse.
x|

Configuration Eommunicationl Tag |

Path: IBEU2 Browse... |

aco2 x
Eommuricatiar et
¢ op gy, | Path [BC02

[E1E it e

Source |

=3 140 Configuration
™ Connected E1-E3 1756 Backplane, 175647
E{I [0]1756-LE3 Test_for_IDM_Bus_Capacitance_and_Aux
= f [1]1756-4085E SERCOS
E-# SERCOS Metwark

O Enable ) Enable -, 6 2094BCO2M02 BOOZ
) Error Cade:
Error Path:
Error Text:
| 2]
] | Cancel | Help |

2

9. Select the Bulletin 2094 module to read the MSG instruction.
10. Click OK.

Calculate the New IDN Value

Changing the additional bus capacitance value requires calculations. Determine
the sum of all capacitance values for the follower IAM module, each AM module,
and each IPIM module on the follower IAM power rail.

Refer to Calculate Additional Bus Capacitance on page 227 for more

information.
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Write the New IDN Parameter Value

Follow these steps to write the new IDN parameter value.

1. Configure a Message Configuration (MSG) instruction to write the IDN
parameter value required for your application.

In this example, the Message Configuration (MSG) instruction is set to
write the additional bus capacitance of your leader IAM power module.

Meszage Configuration - Cha ﬂ
Canfiguration | Eommunicationl Tag I
Message Type: |SERCOS IDN wiite =l
Service Dat - Source: Mew Bus Cap_alud =
Type: I = J
Identifization - |- =] = Source |1 3: [Bytes]
Mumber: IP J ID ™| I99 I— | Length:
Element: I?:Dperation Walue j New Tag.. |
[rata Type: IINT j
) Enable 3 Enable Waiting ) Start ) Done Done Length: 0
) Error Cade: Extended Error Code: ™ Timed Out
Error Path:
Error Text:
QK | Cancel | Aol | Help |

a. From the Message Type pull-down menu, choose sercos IDN Write.

b. From the Identification Number pull-down menus, choose P-0-99.

2. Click New Tag.
3. The New Tagdialog box opens.

e x|
Name: ‘wiite_Value 0K
Drescription: Carcel

Help

Uszage: | i J

Type: Baze . ior

Alias For: l

[rata Type: |INT J

Scope: |ﬁ| KEK_Compatibility j

Style: | Diecimal j

-

4. Type the name of your Source tag.

In this example, the tag name is Write_Value.

5. Click OK.

In this example, the new tag creates a source value (that you entered) that
the MSG instruction uses to overwrite the existing P-0-099 IDN value.
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6. Click the Communication tab.

The Communication tab opens.

Meszage Configuration - Read Add ﬂ

Configuration Eommunicationl Tag |

Path: IBEU2 Browse... |

aco2 x
Eommuricatiar et
¢ op gy, | Path [BC02
) ElRith e

Source |

ES 1/0 Configuration
™ Connected -3 1756 Backplane, 1756-47

g- ﬂ [1]11756-M085E SERCOS
E-m5 SERCOS Metwark

O Enable ) Enable -, 6 2094BCO2M02 BOOZ
) Error Cade:
Error Path:
Error Text:
| 2]
] Cancel | Help |

2

7. Click Browse.

[° ]

. Select your Bulletin 2094 module.
9. Click OK.

The MSG instruction writes the new IDN value to your drive.

TIP To verify your sercos IDN Write instruction was successful, you can
perform another sercos IDN Read instruction for the IDN in question.

10. Click OK to close the Message Configuration dialog box.
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Before You Begin

Enhanced Peak Performance

This appendix provides procedures and information, specific to the Kinetix 6000
drive systems, for enabling the peak enhancement feature in each drive.

Topic Page
Before You Begin 255
Enhanced Peak Example 257
Change the Drive Parameter 262

The peak current ratings of the Kinetix 6000 460V drives (series A, B, and C) are
configured at the factory as 150% of continuous current. However, you can
program 460V (series B and C) AM modules and the equivalent IAM (inverter)

modules, for up to 250% of continuous inverter current.

To achieve the enhanced peak performance, you must determine the values of
maximum acceleration, deceleration, and torque. This feature is present only in

the Kinetix 6000 (series B and C) drives listed in Table 128.

Table 128 - Kinetix 6000 Series Change

1AM Module AM Module Peak Current Rating

(at. No. (at. No. Series A (inverter) Series B and C (inverter)
2094-BC01-MP5-S 2094-BMP5-S 150% 250%

2094-BC01-M01-S 2094-BM01-S 150% 250%

2094-BC02-M02-S 2094-BM02-S 150% 250%

2094-BC04-M03-S 2094-BM03-S 150% 250%

2094-BC07-M05-S 2094-BM05-S 150% 200%
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Component Details

The default values that populate the AXIS_SERVO_DRIVE properties in the
Logix Designer application are calculated for each motor and drive, but assume
150% peak torque in those calculations. For the drive to command more current,
you must enter new values for some of those parameters, including the following:

o TorqueLimitBipolar

o TorqueLimitPositive

o TorqueLimitNegative

e MaximumAcceleration

e MaximumDeceleration

o AccelerationLimitBipolar
o AccelerationLimitPositive

e AccelerationLimitNegative

You can access these parameters offline in the Logix Designer application Axis
Properties tabs or online as sent to the drive in an SSV instruction.

To calculate the new values, you also need to determine these values:

o Drive electrical data (Motion Analyzer solution page, under Drive tab)

o Motor electrical data (Motion Analyzer solution page, under Motor tab)

o TorqueScaling (the Logix Designer application, Axis Properties,
Output tab)

Figure 119 - Drive and Motor Data in Motion Analyzer Software

Component Details

Summary | Moto Summa l five |
Part No: 2094 BM02.5 250 Part No: MPL-B540K (]
. . T - I Mator Capacity 9% Peak Torque : 050
Dirive Capacity Bus Utilization 2% ey T Eree —
Peak Curent 1% Average Curent [ 1% Inertia R atio | 0.00:1
A0 v
Application Drive Application Motor
: - -1
e P 0.00248 Wi 6.05268 v RS Tarque : 0.19769 m 18.39277 m
Peak Torque : 0.23818 T-m 4810542 Ti-m
Feak Power : 0.00373 L 21.37018 Ky
5 Speed: E7.08204 rpm
: 0.20597 A0-pk 10,3379 ALRMS:
Awerage Curent : (0-pk]) (RMZ) Peck SpasT™ o i o
Peak Cumert:  0.25134 A0-pk] 25,8094 ARMS) Min. Reflected Inertia : 0 - 0.00147 kg-rm?
Average Durnp Power : i} K 0.05 K tax. Reflected Inertia ; ] kg-m? T AT
Critical Yelocity Segment : 1 Average Current : 0.20597 A(0-pk) 14 49525 ARMS)
Peak Bus Volts Needed : 1200452 Wolts 5E5.4844 Wolts Peak Current : J0.25194 A0-pk) 42 42641 ALRMSE)
Critical Segment Current :  0.24836 A0-pk) 365 AD-pk) winding Temp : 40.46753 © 155 =
IMPORTANT  The default unit in Motion Analyzer software for drive and motor current is A

256

(0-pk). Because the example formula is in A (RMS), you must change the units
in the Drive and Motor tabs to A (RMS).

Pause your mouse over A (0-pk) and use the pull-down menu to change the
units to A (RMS). Refer to Figure 119 for an example.
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Enhanced Peak Example

Drive = 2094-BC02-M02-S

In this example, the following motor and drive combination is used:

L]
¢ Motor = MPL-B540K
Table 129 - Example Definitions
Description Symbol IDN Example
Motor continuous current (A,) Imtr, cont S:0:0111 14.49525
Motor peak current (A ) lmtr pk $:0:0109 42.42641
Drive continuous current (Ay,) ldr cont S:0:0112 10.3379
b ) A | $00110 150%: 15.5069
rive peak current :0:
m ek 250%: 25,8094

Figure 120 - Example Torque Formula

min (l mtr, pk # I dr, pk)

min (424 A s, 25.8A )

Torque . =
I mtr, cont

14.5 A s

1. Navigate to Axis Properties and click the Limits tab.

Default Peak Torque Limit Value —

=178.1%

% Axis Properties - Axis

| .Géngra.l. '___:__I\"i._o_ti.oni:'lanner U_ni.ts -i:).ri_.\{e.-fiy'iotor ___Hotorl.:gg_q.l:qac.k_ AuxFeedback | ton_versiﬁn |
| Homi_n________ Hooku_P Tune I_:?__l,_l_r)amic:s Gaing Du_t_put _ Lirvits | Difset I Fault Actions I Tag_
[C]Hard Travel Lirits I anual Adjust...
] Soft Trawel Limits
Position Errar Tolerance: (07722865 1 Puosition Units
| Position Lock Tolerance: DD‘I EPositionUnits
(F'eak Torque/Force Limit: ‘I 0834:1828 i % Rated )
| Continuous Torgue/Force Limit: ;100-0 IXHated
o o ]

2. Overwrite the existing Peak Torque Limit (TorqueLimitBipolar) value.

3.

In this example, the calculated value is 178.1.

Click Set Custom Limits.
Custom Limits Attributes

Mame “Walue Unit= Type | T
“elocity Threshald 0.0 |Position Units/s REAL
elncityWindowe | 1.0 |Position Units/s REAL
“elocity Stancstiitindowy | 1.0 |Position Units/s REAL
AccelerationLimtPositive | 4468 .53 |Postion Units/s REAL
AccelerationLimitMegstive -4465.53 |Position Units/s REAL
T_orqueLim'rtPos'rtive | 106 344526 %_Rat_e_d_ _REAL
TorgueLimithlegstive -106.344826 | % Rated REAL
TorgueThreshold 0.0 |% Rated REAL

; 32t} v

Cloze ] [ Cancel ] [ Help ]
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General Matian Planner Uritz | Drive/Mator | Matar Feedback Aug Feedback | Canversion
| Homing I Hookup I Tune Dynamics 1 Gaing | Output Limitz I Offzet I Fault Actions Tag
Default LoadInertiaRatio VaIue\ Maotar Instia: [nomaz [kgm™2
I Qoadlnertia R atio: m - Loadlnertiaa’MotorIner@
(Torque.-"Force Scaling: 5;0-04?59?233 °/° Fiated/[Position Units.-"s"2D
Default TorqueScaIing Value / Sustem Acceleration: 21009524 ;[Position Units/5"2] at 100% Rated

4. Overwrite the existing TorqueLimitPositive and TorqueLimitNegative

values.
In this example, the calculated values are 178.1 and -178.1 (respectively).

The calculated value for Torque,,,, is the maximum value for the

max
following:

o TorqueLimitBipolar

o TorqueLimitPositive (+)

o TorqueLimitNegative (-)

If you want to limit the torque, adjust the calculated values to a value closer

to zero. The values shown are the default values for 150% peak torque with
this motor and drive pair.

TIP  Formore information on system configuration with your Logix5000
controller and the Logix Designer application, refer to page 133.

5. Click the Output tab.

%@ Axis Properties - Axis

[ Enable Match Filter Frequency

[ Enable Low-pass Dutput Filter

[ 0k, H Cancel ]([ Apply ])[ Help ]

The TorqueScaling and LoadInertiaRatio values are populated after an
autotune. If an autotune is not possible, model the system in Motion
Analyzer software and enter that value for the LoadlInertiaRatio. The
default value for the LoadInertiaRatio is 0.0, however for this example, a
ratio of 10.20:1 is used (load inertia = 0.015 Kg-m"2).

IMPORTANT  To obtain more accurate results, performing Autotune in the Logix
Designer application is recommended.

To calculate the maximum acceleration and deceleration from Torque
use this equation.

max’

100

Accel . — Torque 7
TorqueScaling

max = max @

TIP If autotune cannot be performed, enter the data for the
LoadlnertiaRatio, DriveResolution, and ConversionConstant as shown

in step 5 through step 9.
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6. Change the Load Inertia Ratio value to 10.2.
7. Click Apply.
The TorqueScaling values update.

Axis Properties - Axis

| Homing | -H-ﬁo-kup | Tune | -E)ynamiﬁs Il Gains | Output i L|n;|t3_ ngetFaaEActlons | Tag

Modified Load Inertia Ratio Value\ Motor Inertia: 0.0047 Kam"2 Manual Adjust...
Goad Inertia R atio:

General | Motion Planner | Units | Drive/Motor | Motor Feedback | Aux Feedback Canversion

| Load Inertia/Matar Inertia

Cl'orque.-"Force Scaling: 50-53303904 i°/° Fiated/[Position Units.-"s"2])
Sypstem Acceleration: ![1 87.68592 i[Position Units/5"2] at 100% Rated

New TorqueScaling value

used in this example. [ Enable Match Filter Frequency

pbloina i tookip o st ong ol Udhaice e gt o bl 0fsetal G ool R togs I Tag i

! 3 : .l o _ Ii [
| General | MotionPlanner | Urits | Drive/Motor | Motor Feedback | 4uxFeedback | Conwersion |

Amplifier Catalog Mumber:

Motor Catalog Number. — [MPLBS40K-M | [change Catalog.. |
DriveResolution value e =
V€S0l \ Loop Configuration: | Position Servo v|
used in this example. | — _ -
(Dnve Resolutior: {20000 Drive Counts / | Motor Rev vD [ cokute. |

Crrive Enable Input Checking
[] Drive Enable Input Fault

Real Time &uiz Information

Altribute 1: | <nones e |
Atribute 2: | <hones e |
[ ok ][ cancel |

The values for DriveResolution and ConversionConstant start out
populated with default values, but can be changed for your specific needs.
If you plan to change those values, enter the new values into the dialog
boxes. Otherwise, use the defaults.

9. Click the Conversion tab.

Axis Properties - Axis

_Homing || Hookup || Tune | Dynamics | Gains | Output | Limits | Offset | FaukActions | Tag |

! o L Al e =
| General | MotionPlanner | Units | Drive/Motor | Mator Feedback | AusFesdback | Conversion
ConversionConstant value used \ Postioring Mods: | TSR ~ |
n thIS example. T [200000.0 Dirive Countz/1.0 Position Units
" : | Based on 200000 Counts/Maotor Rev
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Enhanced Peak Example Calculation

Based on the values shown, this is the sample calculation.

100
Accel . = 1781 @ = 334.09PU/s 2
0.53308904 % 3teq

PU/s 2

To provide safe headroom, this value needs to be reduced by 15% before being
written to the controller. This is the sample calculation.

MaximumAcceleration = MaximumDeceleration = 0.85 - Accelmax = 283.98 PU/s 2

1. Click the Dynamics tab.

%@ Axis Properties - Axis

General | Mation Planner | Urnits | Drive/Maotar | Matar Feedback i A Feedback Canversion
| Homing | Hookup | Tune Dynarnics | Gaing | Output | Limits | Offset | Faubéctions | Tag |
Maximum Speed: : | Position Units/s
Default Acceleration and Deceleration Values ~——p | Fraimumaccolration. 19391282 | Postian Uinis/s"2
I awimumn Deceleration: 139—91252 | Position Units/s"2

M awirum Acceleration Jerk: ;5354?-234 | Position Units/s"3 =100% of Max Accel Time

I awimum Deceleration Jerk: ;5354?-234 | Position Units/s"3 =100% of Max Decel Timd

[ Ok, ][ Cancel ]

2. Opverwrite the existing Maximum Acceleration and Maximum
Deceleration values.

In this example, the calculated values are 283.98 for each.

3. Click Calculate for the Maximum Acceleration Jerk and Maximum
Deceleration Jerk fields to automatically calculate new values.

4. Adjust the new jerk values for your specific application needs.

Setting the values for AccelerationLimitBipolar,
AccelerationLimitPositive, and AccelerationLimitNegative requires one
more calculation by using this formula.

AccelerationLimitBipolar = AccelerationLimitPositive = -AccelerationLimitNegative
2 - MaximumAcceleration — ¢¢q 16 py/s2
0.85

AccelerationLimitBipolar

5. Click the Limits tab.
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6. Click Set Custom Limits.

Custom Limits Attributes

Mame “Walue Unit= Type T

Default AccelerationLimitBipolar Value
p .

§732.302

Position Unitsfs REAL
OSion Onts/s |

(

elociyLImiHostve

Veloé:'rtyLim'rtNegatiye -33.333336 Position Unitsis REAL
Velop'rtyThreshold | 0.0 |Position Units/s REAL
" M " SelocityWindow: 1.0 | Position Unitsis REAL
DefaUIt Accelfzratl.on.IJmlth5|t|ve and elocityStandstitindoy | 1.0 [Position Unitsfs REAL
AccelerationLimitNegative Values AccelerationLimitPostive | 8732.302 |Postion Units/s REAL
AccelerationLimithegstive -8732.302 |Position Unitsis REAL N
[ Cloze ] [ Cancel ] [ Help ]

7. Overwrite the existing AccelerationLimitBipolar value.
In this example, the calculated value is 668.18.

8. Overwrite the existing AccelerationLimitPositive and
AccelerationLimitNegative values.

In this example, the calculated values are +668.18 and -668.18
(respectively).

9. Repeat this process for each IAM and AM module in your system.
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Change the Drive Parameter

262

Before the drive is capable of accepting a command for the new peak current
ratings, you need to change a drive parameter. This needs to be done only once,
and there are two methods to perform the task.

IMPORTANT  The sercos IDN method that uses the Logix Designer application supports
automatic drive replacement (ADR).

Sercos IDN Write Instruction

The sercos IDN write instruction is accomplished by using the Logix Designer
application. Refer to Appendix E on page 249 for more information on changing
IDN parameter values by using this method.

1. On initialization of the drive, read the INT value of the configuration of
the drive at sercos IDN P:0:7.

Message Configuration - IDN_Read

Canfiguration l Eommunication] Tag ]
Message Type: |SERCOS IDM Read |
Service Dat - Destination: |Drive_Fiead Data
Seies [oas = [Oive Fead e <]
Identification  [p i = - = Mew Tag...
Murnber: ] J | = l =l
Element: | 7:Operation alue j
[rata Type: IINT L]

0 Enable 3 Enable Waiting 3 Start 3 Done Done Length: 0

2 Error Code: Extended Error Code: [~ Timed Out &

Error Path:

Error Text:

0k | Cancel ‘ Aol ‘ Help |

2. If the value of bit zero is zero, latch it and write the new value back to the
drive at the same address, again as type INT.

Message Configuration - IDH_Write

Canfiguration 1 Eommunication] Tag ]
Message Type: |SERCOS IDM Wiite |
Service Dat o Source: | Dirive_‘wite_Data -
Type: | it ‘—] _“J
|dentification e s = =] Faurce 1 3: [Bytes]
MNumber: IP —] 10 iz | 1 iz Length:
Element: 1?:Dperation Walue LJ New Tag..
[rata Type: |INT Lj

3 Enable < Enable Waiting 3 Start 2 Done Dione Length: 0

23 Error Code: Extended Error Code: [ Timed Out &

Error Path:

Errar Text:

QK I Cancel faal Help
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3. Verify change with another sercos IDN Read Message from IDN P:0:7
and examine bit zero.

Refer to this Logix Designer application example.

Triger Wirite: ONEA I
0 JE fons] M HCEN
Message Cortrol IDM_Read | .. | H(DMN—
HCER—
IDN_Read Dr Drive_Read_Data.0 A Drive_Wirite_Data.0
14 — =i e - Mave (L.
Source Drive_Read_Data
04
Dest Drive_Write_Data
0+
Drive_\Write_Data.0  ONS.2 hil
F—— s Message HEMI——
Message Cortrol IDM_tWiite | —CON 23—
HCER—
IDh_rite DM ONS3 il
JF fons] M HCEN—
Meszage Control IDN_erify | .. | HDMN>—
HCER—
Drive_Read_Data.0 Drrive_Configured
T E L
3
(Endl)

DriveExplorer Software

To use DriveExplorer software to change IDN parameter values, you must also
have the 1203-SSS Serial to SCANport adapter. Refer to Appendix C on

page 225 for more information on changing IDN parameter values by using this
method.

1. Connecta 1203-SSS Serial to SCANport adaptor to the drive by using
DriveExplorer software.

2. Change parameter PS07 [Drv Peak Rating] from 150% to 250% (or 200%
if applicable).

3. Save device values to nonvolatile memory.
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Notes:
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Appendix G

Before You Begin

RBM Module Interconnect Diagrams

This appendix provides Bulletin 2090 Resistive Brake Module (RBM)
interconnect diagrams specific to Kinetix 6000 multi-axis servo-drive systems

with and without the safe torque-off feature.

Topic Page
Before You Begin 265
RBM Module Wiring Examples 266

Kinetix 6000 drives with the safe torque-off feature have the -S designation at the
end of the catalog number. For example, the 2094-AMO01-S AM module includes
safe torque-off and the 2094-AM01 AM module does not.

These procedures assume you have installed your RBM module with the
Kinetix 6000 servo-drive system. For RBM module installation instructions,
refer to the Resistive Brake Module Installation Instructions, publication

2090-IN009.

IMPORTANT

Drive firmware revision 1.071 or later is required to use the RBM module with
Kinetix 6000 drives.

A\

ATTENTION: User the interconnection diagrams as a general recommendation
on how the safety control circuit can be implemented. Actual applications can
vary due to requirements based on the machine builders risk assessment. The
machine builder must perform a risk assessment and determine a category
level of safety that must be applied to the machine.

For Kinetix 6000 drive systems, you can set the delay time for your RBM module
in the Logix Designer application. Refer to Configure Axis Properties on

page 149.
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RBM Module Interconnect Diagrams

Appendix G
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Appendix G

RBM Module Interconnect Diagrams

RBM Wiring Example (continued)
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RBM Module Interconnect Diagrams

Appendix G

This example diagram shows 2094-xCxx-Mxx and 2094-xMxx drives (without

safe torque-off ) and 2094-ALxxS, 2094-BLxxS, and 2094-XL75S LIM modules

wired with the Bulletin 2090 RBM module.

Figure 122 - RBM Wiring Example, Category 2 Configuration per IS0 13849-1
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Appendix G

RBM Module Interconnect Diagrams

RBM Wiring Example, Category 2 Configuration per IS0 13849-1 (continued)
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RBM Module Interconnect Diagrams

Appendix G

This example diagram shows 2094-xCxx-Mxx and 2094-xMxx drives (without

safe torque-off ) and 2094-AL09 and 2094-BL02 LIM modules wired with the

Bulletin 2090 RBM module.

Figure 123 - RBM Wiring Example, Category 2 Configuration per IS0 13849-1
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Appendix G

RBM Module Interconnect Diagrams

RBM Wiring Example, Category 2 Configuration per IS0 13849-1 (continued)
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and 2094-ALxxS, 2094-BLxxS, and 2094-XL75S LIM modules wired with the

This example diagram shows 2094-xCxx-Mxx drives (without safe torque-off)
Bulletin 2090 RBM module. The example continues on page 2

Figure 124 - RBM Wiring Example, Category 3 Configuration per IS0 13849-1
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Appendix G

RBM Module Interconnect Diagrams

RBM Wiring Example, Category 3 Configuration per IS0 13849-1 (continued)
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RBM Module Interconnect Diagrams

Appendix G

This example diagram shows 2094-xCxx-Mxx drives (without safe torque-off)

and 2094-AL09 and 2094-BL02 LIM modules wired with the Bulletin 2090

RBM module.

ion per 1S0 13849-1
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Appendix G

RBM Module Interconnect Diagrams

RBM Wiring Example, Category 3 Configuration per IS0 13849-1 (continued)
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AppendixG  RBM Module Interconnect Diagrams

Notes:
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