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Important User Information

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

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

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

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

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

liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of information, circuits, equipment, or
software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without written permission of Rockwell Automation,
Inc., is prohibited.

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

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

ATTENTION: 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.

> D>

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

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

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

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

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

B> > >
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Preface

This manual provides detailed installation instructions for mounting, wiring,
and troubleshooting the Kinetix” 6000M Integrated Drive-Motor (IDM)
system including the IDM Power Interface Module (IPIM).

For information on wiring and troubleshooting the safe-off feature on your
integrated drive-motor system, refer to Appendix A.

This manual is intended for engineers or technicians that are directly involved
in the installation, wiring, and programming of the Kinetix 6000M integrated
drive-motor system.

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

Summa ry of Changes This manual contains new and updated information as indicated in the
following table.

Topic Page
The Kinetix 6000M integrated drive-motor system is discontinued and all product specifications are archived in this publication. -
Added Kinetix 6000M System Product Specifications (Appendix E) that were removed from Kinetix Rotary Motion Specifications Technical Data, 143
publication KNX-TD0O1.
Added Kinetix 6000M Drive Systems (Appendix F) that were removed from Kinetix 6000 and Kinetix 6200/6500 Drive Systems Design Guide, 153
publication KNX-RM003.
Added Kinetix 6000M System Cable Specifications (Appendix G) that were removed from Kinetix Motion Accessories Specifications Technical Data, 163
publication KNX-TD004.

Conventions Used in This

Manual

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

e Acronyms for the Kinetix 6000 and Kinetix 6200 system components
and Kinetix 6000M integrated drive-motor are shown in the following
table and are used throughout this manual.

Acronym Kinetix Modules Cat. No.

IDM Integrated drive-motor MDF-SBxxxxx-Qx8xA-S

IPIM IDM power interface module 2094-SEPM-B24-S

IAM Integrated axis module 2094-BCux-Mxx-x

AM Axis module 2094-BMxx-x

LIM Line interface module 2094-BLxx and 2094-BLxxS-xx
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Preface

Additional Resources

These documents contain additional information concerning related

Rockwell Automation products.

Resource

Description

Kinetix Rotary Motion Specifications Technical Data, publication KNX-TD0O01

Provides product specifications for Kinetix VP (Bulletin VPL, VPC, VPF, and VPS),
MP-Series™ (Bulletin MPL, MPM, MPF, and MPS), and HPK-Series™ rotary motors.

Kinetix Motion Accessories Specifications Technical Data, publication KNX-TD004

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

Kinetix 6000 Multi-axis Servo Drives User Manual, publication 2094-UM001

Provides detailed information about the Kinetix 6000 drives.

Kinetix 6200 and Kinetix 6500 Modular Multi-axis Servo Drives User Manual,
publication 2094-UM002

Provides detailed information about the Kinetix 6200 drives.

Kinetix 6000M Integrated Drive-Motor Installation Instructions, publication MDF-IN0O1

Provides installation information for the IDM unit.

Kinetix 6000M Integrated Drive-Motor Power Interface Module Installation Instructions,
publication 2094-IN016

Provides information on the installation of the IPIM module.

Kinetix 6000M IPIM-to-IDM Hybrid Cable Installation Instructions, publication 2090-IN031

Kinetix 6000M IDM-to-IDM Hybrid Cable Installation Instructions, publication 2090-IN032

Kinetix 6000M IDM Network Cable Installation Instructions, publication 2090-IN034

Kinetix 6000M Manual Brake Release Cable Installation Instructions, publication 2090-IN037

Provides detailed cable information.

Kinetix 6000M IPIM Hybrid Terminator Installation Instructions, publication 2090-IN035

Kinetix 6000M Network Terminator Installation Instructions, publication 2090-IN036

Provides detailed terminator information.

Kinetix 6000M Hybrid Power Coupler Installation Instructions, publication 2090-IN038

Provides installation information for the Hybrid Power Coupler.

Kinetix 6000M Bulkhead Cable Adapter Kit Installation Instructions, publication 2090-IN039

Provides installation information for the Bulkhead Cable Adapter.

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

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

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

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

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

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

Kinetix Motion Control Selection Guide, publication KNX-5G001

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.

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-UM002

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

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

Provides information on configuring and troubleshooting SoftLogix Pl cards.

Rockwell Automation Product Selection
website http://www.rockwellautomation.com/global/support/selection.page

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

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

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

Product Certifications website, rok.auto/certifications

Provides declarations of conformity, certificates, and other certification details.

Rockwell Automation Industrial Automation Glossary, publication AG-7.1

A glossary of industrial automation terms and abbreviations.

Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1

Provides general guidelines for installing a Rockwell Automation industrial system.

You can view or download publications at

http://www.rockwellautomation.com/global/literature-library/overview.page.
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Chapter 1

About the Kinetix 6000M

System

Start

Use this chapter to become familiar with the design and installation
requirements for the Kinetix® 6000M integrated drive-motor system.

Topic Page
About the Kinetix 6000M System n
Typical Hardware Configurations 13
Typical Communication Configurations 18
(atalog Number Explanations 19
Component Compatibility 20
Agency Compliance 21

The Kinetix 6000M integrated drive-motor system is designed to provide a

Kinetix integrated motion solution for your applications. Table 1 lists the

components that can be used to build an integrated solution.

Table 1- System Component Overview

System Component

(at. No.

Description

IDM Unit

MDF-SBxxxxx-Qx8xA-S

Integrated drive-motor (IDM) unit with the safe-off feature. The unit contains a servo drive and
motor.

IDM Power Interface
Module (IPIM)

2094-SEPM-B24-S

460V ACintegrated drive-motor power interface module that resides on the power rail and provides
power and communications to the IDM units. The module also monitors power output and provides
overload protection.

IDM Hybrid Cables

From the IPIM module to the first IDM unit:

2090-CHBIFS8-12AAxx

From IDM unit to IDM unit:
2090-CHBP8S8-12AAxx

Hybrid cable provides power and inter-module communication to each IDM unit via daisy chain.

IDM Network Cables

From the IPIM module to the first IDM unit:

2090-CNSSPRS-AAXx,
2090-CNSSPSS-AAxx

From IDM unit to IDM unit:

2090-CNSSPRS-AAXx,
2090-CNSSPSS-AAxx,
2090-CNSRPSS-AAxx,
2090-CNSRPRS-AAXx

Required to daisy chain the Kinetix 6000M network.

Integrated Axis Module

2094-BCxx-Mxx-S (Kinetix 6000)
2094-BCxx-Mxx-M (Kinetix 6200)

460V Integrated Axis Modules (IAM) contains an inverter and converter section.

Axis Module

2094-BMxx-S (Kinetix 6000)
2094-BMxx-M (Kinetix 6200)

Axis Modules (AM) are a shared DC-bus inverter rated for 460V input power. 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
capability in regenerative applications.

Rockwell Automation Publication 2094-UM003C-EN-P - March 2019 n
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Table 1 - System Component Overview (continued)

System Component Cat. No. Description
The Bulletin 2094 power rail consists of copper bus bars and a circuit board with connectors for each

Power Rail 2094-PRSx module. The power rail provides power and control signals from the converter section to adjacent
inverters. The IPIM, IAM, and AM power modules, shunt module, slot-filler modules mount to the
power rail.

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

Module

all other power rail modules are installed. One slot-filler module is required for each empty slot.

Logix Controller Platform

1756-MxxSE CompactLogix™ module
1768-MO0A4SE ControlLogix® module
1784-PM16SE PCl option card

The network interface module/PCl card serves as a link between the ControlLogix/CompactLogix/
SoftLogix™ platform and the Kinetix 6000 drive system. The communication link uses the [EC 61491
Serial Real-time Communication System (sercos) protocol over a fiber-optic cable.

RSLogix 5000° Software

9324-RLD300ENE

RSLogix 5000 software provides support for programming, commissioning, and maintaining the
Logix family of controllers. Version 20.000 or later is required when using the Kinetix 6000M
integrated drive-motor system.

Line Interface Modules

2094-BLxxS
2094-XL755-Cx

Line interface modules (LIM) include the circuit breakers, AC line filter (catalog number 2094-BL02
only), power supplies, and safety contactor required for Kinetix 6000 operation. The LIM module
does not mount to the power rail. You can purchase individual components separately in place of the
LIM module.

IDM Unit Digital Input
(ables

889D DC Micro

Allows use of sensors (see Digital Input Connectors on page 47). For Bulletin 889D patchcord
specifications, refer Cordsets and Field Attachables Technical Data, publication 889-TD002.

Safe-Off Wiring
Headers"!

For first drive in multiple safety drive
configurations: 2090-XNSM-W

Middle header for drive-to-drive connections in
multiple safety drive configurations with three
or more drives:

2090-XNSM-M

Safe-off terminating header for the last drive in
multiple safety drive configurations:

2090-XNSM-T

Required for various installations of the IPIM module into the Kinetix 6000 servo drive systems.

Sercos Interface Cables

Network fiber-optic plastic cables, reqular duty:

2090-SCEPx-x
2090-SCVPx-x
2090-SCNPx-x (harsh duty)

Network fiber-optic glass cables:
2090-SCVGx-x

Network fiber-optic cable bulkhead adapter:
2090-S-BLHD (2 per pack)

Required for various installations of the IPIM module into the Kinetix 6000 and Kinetix 6200 servo
drive systems.

EtherNet/IP™ Interface
(ables

RJ45-to-RJ45:
1585J-M8CBIM-xx:

RJ45 Insulation Displacement Connector:
1585J-M8CC-H

Cable, shielded: 1585-C8(B-Sxxx

Required for various installations of the IPIM module into the Kinetix 6200 servo drive systems.

(ascaded Safety Cables

1202-Cxx (xx = length)

Required accessory to support cascaded safety wiring across multiple modules on the 2094 power
rail.

Bulkhead Adapter Kits

Network cable: 2090-CBUSPSS

Hybrid cable: 2090-KPB47-12CF

Provides wall-mount connectors for hybrid and network cables. The connector kit allows signals to
pass through a cabinet wall or other physical barrier.

(1) See Appendix A for safety information.
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Typical Hardware

(onfigurations 2094-PRF slot-filler module in all empty slots on the power rail.

Any power rail connector without a module installed disables three-phase
power, however, control power is still present.

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

Figure 1- Typical Kinetix 6000M Integrated Drive-motor System

2090-CHBIFS8-12AAxx 2094-SEPM-B24-S
IPIM-to-IDM Hybrid Cable IPIM Module

2090-CHBP8S8-12AAXx
IDM-to-IDM Hybrid Cable

2090-CTHP8
Terminator
Last IDM Unit

2090-CNSxPxS
Network Cable

2090-CTSRP
Network Terminator
Last IDM Unit

IDM Unit
2090-CNSSPxS

b Network Cable to
MDF-SBxxxx First IDM Unit

IDM Unit
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Figure 2 - Typical 2094 Power Rail with Kinetix 6000M System (with LIM)
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3-Phase Input Power

7Y

Figure 3 - Typical 2094 Power Rail with Kinetix 6000M System (without LIM)
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Figure 4 - Typical Kinetix 6000 with Kinetix 6000M System Common Bus
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In the following example, the leader IAM module is connected to the follower
IAM module via the DC common-bus. When planning your panel layout, you
must calculate the total bus capacitance of your DC common-bus system to be
sure that the leader JAM module is sized sufficiently to pre-charge the entire
system.

See the Kinetix 6000 Multi-axis Servo Drives User Manual, publication
2094-UMO001, or the Kinetix 6200 and Kinetix 6500 Modular Multi-axis
Servo Drives User Manual, publication 2094-UMO002, 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 status
indicator displays an error code.

To correct this condition, you must replace the leader IAM module with a
larger module or decrease the total bus capacitance by removing AM or IPIM
modules.
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Typical Communication
Configurations

The Kinetix 6000M IPIM module uses the EtherNet/IP network to report
diagnostics to the controller and for firmware upgrades via ControlFLASH™
software. For more information on Ethernet cables, refer to the Industrial

Ethernet Media Brochure, publication 1585-BR001.

Figure 5 - Typical Kinetix 6000M, Kinetix 6000 and Kinetix 6200 Network Configuration

Logix Controller Programming Network

EtherNet/IP Module

Logix Sercos Interface Module

I

e
g

—1 Logix Platform

RSLogix 5000

(ControlLogix is shown) Software

ol
Bulletin 1585 : = Bulletin 2090
Ethernet (shielded) Cable T L Sercos Fiber-optic Cable
( 2094-SEPM-B24-S
Network Connectors (top view) 1 1 IPIM Module
Kinetix 6000 Kinetix 6200 IPIM Module o 14 /ﬂ éﬁé@}«g\\fﬁ
5 O
T 2094-BOxx-Mxx-S
— IAM Module g ; § g
= |RX g
[GE—]
@
Bulletin 2090
2094-PRS, ——
. . . Network Cables
Table 2 - Recommended Fiber-optic Cables Power Rail 04
Number | CableLength | Catalog Number N~ s / _
Digtal | B
(1] 0.1m(5.1in.) 2090-SCxx0-1 Inputs  g==—=' L
- MDF-SBxxxxx
(2] 0.2m(7.1in.) 2090-SCxx0-2 IDM Unit
Digital
Inputs
(2] (1] MDF-SBxxxxx
IDM Unit
> o Wd g
8 =
[Slelele)
g g
| 1110
\ \ \\ \\
ingle-wide 2094-BMxx-MSingle-wide  2094-BMxx-S Kinetix 6000 Double-wide ~ 2094-BMxx-S Double-wide
4-BOK-Mxx-5 AM Power Moduleswith ~ Single-wide AM 2094-BOxx-Mxx-5 AM Module
AM Module 2094-SE02F-M00-Sx Module IAM Module

Control Modules

18 Rockwell Automation Publication 2094-UM003C-EN-P - March 2019


http://literature.rockwellautomation.com/idc/groups/literature/documents/br/1585-br001_-en-p.pdf

Start  Chapter1

Kinetix 6000M catalog numbers and descriptions are listed in the following
tables.

Catalog Number
Explanations
Table 3 - Power Interface Module (IPIM)

(at. No.

Description

2094-SEPM-B24-S

460V IDM Power Interface Module (IPIM) w/Safe-off

Table 4 - Integrated Drive-motor (IDM)

Cat. No. (No Brake)

Cat. No. (with Brake) Description

MDF-SB1003P-QJ82B-S

MDF-SB1003P-QJ84B-S 460V, IEC 100 mm, 5000 rpm, Keyed

MDF-SB1003P-QK82B-S

MDF-SB1003P-QK84B-S 460V, IEC 100 mm, 5000 rpm, Smooth

MDF-SB1153H-QJ828B-S

MDF-SB1153H-QJ84B-S 460V, IEC 115 mm, 3500 rpm, Keyed

MDF-SB1153H-QK82B-S

MDF-SB1153H-QK84B-S 460V, IEC 115 mm, 3500 rpm, Smooth

MDF-SB1304F-QJ82B-S

MDF-SB1304F-QJ84B-S 460V, IEC 130 mm, 3000 rpm, Keyed

MDF-SB1304F-QK82B-S

MDF-SB1304F-QK84B-S 460V, IEC 130 mm, 3000 rpm, Smooth

Table 5 - Replacement Parts

(at. No. Description
Shaft seal kit for:
MPF-SST-A3B3 MDF-SB1003
MPF-SST-A4B4 MDF-SB1153
MPF-SST-A45B45 MDF-SB1304
2094-XNIPIM IPIM module connectors; includes hybrid DCbus,

hybrid communication, safe-off, and enable.

2094-SEPM-FUSE

Fuses for IPIM module, 6 each.

MDF-SB-NODECVR

IDM unit node address switch covers.

1485-M12 IDM unit digital input connector covers.
Terminator:

2090-CTHP8 Hybrid

2090-CTSRP Network

Table 6 - Accessories

(at. No.

Description

MPS-AIR-PURGE

Positive air pressure kit.
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COmponent COmpaub'hty The Kinetix 6000M integrated drive-motor system is compatible with:
e 400V-class Series B Kinetix 6000 drive systems

e 400V-class Kinetix 6200 drive systems

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

IMPORTANT  The IDM system cannot be accessed with DriveExplorer™ or a human
interface module (HIM). However, all IDM units respond to a Stop command
from a HIM.

Table 7 - IDM System Compatibility

Component Requires

RSLogix 5000 software 20.010 or later

IPIM AOP (Add-on Profile) 1x

Kinetix 6000 drive firmware 1.123 or later

Kinetix 6200 drive firmware 1.045 or later

ControlLogix EtherNet/IP modules All 1756 Ethernet modules; 1756-ENBT, 1756-EN2T

(1) Version 20.000 can be used if the motion database is updated to version 8.120. For detailed information about updating the
motion database, refer to RA Knowledgebase article 490160.
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Agency Compliance

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

grounding the AC line filter and IDM must match. Failure to do so renders the
filter ineffective and can damage the filter.
See Ground the IDM System on page 56.

c 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-RMO001.

CE Requirements (system without LIM module)

To meet CE requirements when your system excludes the LIM module, these
requirements apply:

e Install an AC line filter (catalog number 2090-XXLF-xxxx) as close to
the IAM module as possible.

¢ Use line filters for 3-phase input power and single-phase control power.
o Use 2090 series cables.
o Use 889 series sensor cables.

e Combined motor power cable length for all axes on the same power rail
must not exceed 240 m (787 ft).

e Combined cable length for all IDM units that are connected to one
IPIM module is 100 m (328 ft).

e Install the Kinetix 6x00 system inside an enclosure. Run input power
wiring in conduit (grounded to the enclosure) outside of the enclosure.
Separate signal and power cables.

See the Kinetix 6000 Multi-axis Servo Drives User Manual, publication
2094-UMO001, or the Kinetix 6200 and Kinetix 6500 Modular Multi-axis
Servo Drives User Manual, publication 2094-UM002, for interconnect
diagrams, including input power wiring.

CE Requirements (system with LIM module)

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

e Install the LIM module (catalog numbers 2094-BL02) as close to the
IAM module as possible.
o Install the LIM module (catalog numbers 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-BLxxS, or 2094-
XL75S-Cx) supports two IAM modules, each IAM module requires an
AC line filter that is installed as close to the IAM module as possible.
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Notes:
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Chapter 2

Cable Length Restrictions
and System Sizing

Plan the Kinetix 6000M System Installation

This chapter describes system installation guidelines that are used in
preparation for mounting your Kinetix” 6000M components.

Topic Page
(able Length Restrictions and System Sizing 23
IPIM Module Design Guidelines 24
IDM Unit Design Guidelines 28
Electrical Noise Reduction 29

cutting, drilling, tapping, and welding with the system removed from the

c ATTENTION: Plan the installation of your system so that you perform all

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.

This section provides guidelines for sizing an IDM system. For accurate,
detailed sizing, use Motion Analyzer software version 6.000 or later. For more
information and a sizing estimation method, refer to Kinetix 6000M System

Sizing on page 131.

When sizing your system, note the following:

Motion Analyzer software (version 6.000 or later), should be used for
sizing your system.

Maximum cable length between IDM units is 25 m (82 ft).

Combined cable length for all IDM units that are connected to one
IPIM module is 100 m (328 ft).

Combined motor power and hybrid cable length for all axes on the same
power rail must not exceed 240 m (787 ft).

The number of IDM units also depends on the use of the safe-off
function. See Kinetix 6000M Safe Torque-off Feature on page 107 for
details.

Rockwell Automation Publication 2094-UM003C-EN-P - March 2019 23



Chapter2  Plan the Kinetix 6000M System Installation

The following items limit the number of IDM units that can be used in a
system.
1. The IDM unit control power load, which consists of three load sources:
e internal load (constant)
e parking brake load
o digital input loading.
These items also affect the total control power load:
o The cable lengths between IDM units
o IDM units with brakes and their location in the daisy chain
e IDM units that use digital inputs.

2. The continuous and intermittent load on the DC bus of all AM
modules and IDM units.

IMPORTANT  The Kinetix 6000 or Kinetix 6200 IAM module supplying DC bus power to the
IDM units should be sized to support all IDM units that are connected to the
power rail. Motion Analyzer software (version 6.000 or later) sizing analysis
accounts for control power and DC bus power.

3. The total number of axes that are connected in the safe-off circuit.

IPIM Module Design Use the information in this section when designing your enclosure and
Guidelines planning to mount your system components.

For online product selection and system configuration tools, including

AutoCAD (DXF) drawings of the product, refer to website
http://www.rockwellautomation.com/global/support/selection.page

System Mounting Requirements

e To comply with UL and CE requirements, the Kinetix 6000M power
interface module must be part of a Kinetix 6000 or Kinetix 6200 system
that is enclosed in a grounded conductive enclosure offering protection
as defined in standard EN 60529 (IEC 529) to IP2X such that they are
not accessible to an operator or unskilled person. A NEMA 4X
enclosure exceeds these requirements providing protection to IP66.

e The panel that you install inside the enclosure for mounting your system
components must be on a flat, rigid, vertical surface that is not subjected
to shock, vibration, moisture, oil mist, dust, or corrosive vapors.

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

e 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.
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e 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 fr) with 400V-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.

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

Circuit Breaker/Fuse Options

The 2094-SEPM-B24-S IPIM module and the MDF-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-BL02 LIM module contains 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 class ]

or CC only.

The 2094-BLxxS, and 2094-XL75S-Cx LIM modules contain branch circuit
rated devices suitable for use on a circuit capable of delivering up to 65,000 A

(400V-class).

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

Fuse Location and Replacement

The IPIM module uses internal fuses (see Figure 6) for short-circuit protection
of the DC bus. The recommended fuse is Bussmann FWP-50A14Fa. A fuse
replacement kit (catalog number 2094-SEPM-FUSE) is also available.
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Figure 6 - IPIM Fuse Location

input power has been removed. Before working on the IDM system, wait the
full time interval as indicated in the warning on the IPIM module. Failure to
observe this precaution could result in severe bodily injury or loss of life.

c ATTENTION: Capacitors on the DCbus can retain hazardous voltages after

To replace the fuses, follow these steps.

1. Make sure that all power to the power rail has been removed.

2. Wait the full time interval as indicated in the warning on the IPIM
module.

3. Loosen the captive screws.
4. Grasp the top and bottom edges of the fuse holder and pull straight out.
5. Replace the fuses.

Enclosure Selection

Heat dissipation of the IPIM module is shown in Table 8 and Table 9. To size
the enclosure you need heat dissipation data from all equipment inside the
enclosure (such as the Logix controller, LIM module, TAM). Once the total
amount of heat dissipation (in watts) is known, you can calculate the minimum
enclosure size.

See the Kinetix 6000 Multi-axis Servo Drives User Manual, publication

2094-UMO001, or the Kinetix 6200 and Kinetix 6500 Modular Multi-axis
Servo Drives User Manual, publication 2094-UMO002, for further information.
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Table 8 - Power Dissipation Specifications - Percent of DC Bus Current

Power Dissipation as % of DC Bus Current OQutput Rating
Watts Heat Dissipation Formula ()
20% 40% 60% 80% 100%
2 7 14 25 38 Y =33.95¢ +3.18¢

(1) xis percent of DC bus current output rating: any value from 0.0 to 1.0.

Table 9 - Power Dissipation Specifications - Percent of IPIM Module Control Power

Power Dissipation as % of IPIM Module

Control Power Input Control Power Output Rating
Watts Heat Dissipation Formulas "

Frequency | Voltage | 500, | 40% | 60% | 80% | 100%
Hz AC

120V 22 29 38 48 61 Y =23.76x + 20.73x + 16.54
¥ 240V 34 42 52 63 76 Y = 18.56x% +30.19 + 27.41

120V 23 27 32 39 46 Y =14.57¢ + 11.40¢ + 20.01
® 240V 38 49 62 76 92 Y =19.63¢ + 43.22¢ + 28.75

(1) xis percent of IPIM module control power output rating: any value from 0.0 to 1.0.

Minimum Clearance Requirements

This section provides information to assist you in sizing your cabinet and
positioning your IPIM module.

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

e More clearance is required for the cables and wires that are connected to
the top and front of the module.

e More clearance that is left and right of the power rail is required when
the module is mounted near noise sensitive equipment or clean
wireways.

Table 10 - Minimum Cabinet Depth

(at. No. Cabinet Depth, Min
2094-SEPM-B24-S 272mm (10.7in.)
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Figure 7 - Minimum IPIM Module Clearance Requirements

50.8 mm (2.01in.) clearance for
airflow and installation

i

i i
|:| 287mm

(113in)@

‘

mmm

(learance left of the | Clearance right of the
module is not required « H N » module is not required

Power Rail
(2094-PRSx)

50.8 mm (2.0in.) clearance for
airflow and installation

(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-PRx power rail extends approximately 25.4 mm (1.0 in.) left of the IAM module and right of
the last module that is mounted on the rail.

(2) Dimension applies to the following modules:

IPIM module2094-SEPM-B24-S
1AM module (Series B)2094-BC01-Mxx-x and 2094-BC02-M02-x
AM module (Series B)2094-BMP5-x, 2094-BM01-x, 2094-BM02-x

IDM Unit Design Guidelines Figure 8 illustrates minimum IDM unit clearance requirements for proper

airflow and installation.

125 °C(275 °F), during motor operation.

Take precautions to prevent accidental contact with hot surfaces. Consider IDM
unit surface temperature when selecting motor mating connections and cables.

f BURN HAZARD: Outer surfaces of the motor can reach high temperatures,

Failure to observe these safety procedures could result in personal injury or
damage to equipment.

Additionally, consider the following items:

e Obtain the specified motor thermal rating by mounting the motor on a
surface with heat dissipation equivalent to 2 304.8 x 304.8 x 12.7 mm
(12x 12 x0.5 in.) aluminum heatsink.

¢ Do notinstall the motor in an area with restricted airflow, and keep
other devices that produce heat away from the motor.
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Electrical Noise Reduction

Figure 8 - Minimum IDM Unit Clearance Requirements

100.0 mm (3.9in.)

1

]

7, ‘ 100.0 mm (3.91in.)

100.0 mm (3.9in.)

See the Kinetix 6000 Multi-axis Servo Drives User Manual, publication
2094-UMO001, or the Kinetix 6200 and Kinetix 6500 Modular Multi-axis
Servo Drives User Manual, publication 2094-UMO002, for information on 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.

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:

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

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

¢ IPIM communication 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.

¢ IDM network cables, although noise sensitive by nature, are shielded
and designed to be routed with the hybrid cable outside of the enclosure.

e 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.
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Figure 9 - Noise Zones (Bulletin 2094 power rail with IPIM module)

Dirty Wireway (lean Wireway

Very Dirty Filter/IAM Connections

Segregated (not in wireway)

D Motor and Hybrid Cables

Fiber-optic Cables and
IPIM Communication Wires

No sensitive (2
equipment within
150 mm (6.01in.).

2094-BL02 or 2094-BLxxS Kinetix 6000
Line Interface Module | System
(
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.

Cable Categories for Kinetix 6000M System

Zoning requirements of cables connecting to the IDM system components are
shown in Table 11.

Table 11 - IPIM Module Zoning Requirements

Zone Method

Wire/Cable
VeryDirty | Dirty | Clean | Ferrite Sleeve | Shielded Cable

X X
Hybrid DC bus power, control power,
inter-module communication, and X X
safe-off

X
Enable input X X
Fiber-optic No restrictions
Ethernet network X X
IDM network (¥ X X

(1) Making your own hybrid or IDM network cables is not an option.
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Chapter 3

Mount the Kinetix 6000M System

This chapter provides the system installation procedures for mounting your
Kinetix® 6000M integrated drive-motor (IDM) unit and your power interface

module (IPIM).
Topic Page
Mount the IPIM Module 32
Install the IDM Unit 35

This procedure assumes that 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 that are not
included here, refer to the instructions that came with those products.

and wiring of the Bulletin 2094 power rail and modules before applying

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

power. Once power is applied, connector terminals can have voltage present

even when not in use.

cutting, drilling, tapping, and welding with the system removed from the

c ATTENTION: Plan the installation of your system so that you can perform all

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.
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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. See the 2094 Mounting Brackets Installation
Instructions, publication 2094-IN008, when using mounting brackets with

your system.

Install the 2094 Power Rail

The Bulletin 2094 power rail comes in lengths to support one IAM module
and up to seven additional modules. A maximum of four IPIM modules can be
mounted to one power rail. The connector pins for each slot are covered by a
protective cover. The cover is designed to help protect the pins from damage
and make sure that no foreign objects lodge between the pins during
installation. See 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

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

Determine Mounting Order

See the Module Mounting Order Example diagram on page 33 and mount the
modules in the order (left to right) shown. Install modules according to power
utilization (highest to lowest) from left to right starting with the highest power
utilization. If power utilization is unknown, position modules (highest to
lowest) from the left to the right based on the IPIM or AM continuous power
rating (KW).

Power utilization is the average power (kW) consumed by a servo axis. If the
servo axis has been sized by using Motion Analyzer software, version 6.000 or
later, the calculated axis power required can be used for power utilization. If the
servo axis has not been sized in Motion Analyzer, use Table 12, showing the
maximum continuous power for IPIM and AM modules, to determine the
desired location on a power rail.

Table 12 - Module Type and Continuous Power Output

2094-BM05-S | 2094-SEPM-B24-S | 2094-BM03-S | 2094-BM02-S 2094-BM01-S | 2094-BMP5-S
Axis Module | IPIM Module Axis Module | Axis Module Axis Module | Axis Module

22.0kwW 15.0kW 13.5kW 6.6 kW 3.9kw 1.8 kW

The IPIM module can be installed on a power rail with an IAM module
configured as a common bus follower, but you will be responsible for
configuring the leader for the appropriate additional capacitance in the
follower power rail, including the IPIM module.
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Figure 10 - Module Mounting Order Example

Highest Power Utilization Lowest Power Utilization
Integrated Axis | < > Shunt Slot Filler
Module IPIM Module Axis Modules Module Module
D Ad Ad A Ao Ag Addl]
[

Q

IMPORTANT  The IAM must be positioned in the leftmost slot of the power rail. Position
your other modules to the right of the IAM module.

Mount modules according to power utilization (highest to lowest) from left
to right starting with the highest power utilization. If power utilization is
unknown, position modules (highest to lowest) from left to right based on
continuous power rating (kW). See page 32.

The shunt module must be installed to the right of the last 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.

2094-PRF slot-filler module in all empty slots on the power rail. Any power
rail connector without a module installed will disable the drive system;
however, control power will still be present.

c SHOCK HAZARD: To avoid personal injury due to electrical shock, place a
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Mount the IPIM Module

All modules mount to the power rail using the same technique.

1. Determine the next available slot and module for mounting. See
Determine Mounting Order on page 32.

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

3. Inspect the module connector pins and power rail connectors and
remove any foreign objects.

ATTENTION: To avoid damage to the pins on the back of each
module and to make sure that module pins mate properly with the

power rail, hang modules as explained below.

The power rail must be mounted vertically on the panel before hanging
modules on the power rail.

4. Hang the module mounting bracket from the slot on the power rail.

Power Rail

5. Pivot module downward and align the guide pin on the power rail with

the guide pin hole in the back of the module.

Power Rail Pivot module
downward and align
with pin

Guide Pin

Guide Pin Hole

Rear View Side View

6. Gently push the module against the power rail connectors and into the
final mounting position.
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7. Tighten the mounting screws.

Bracket secured in slot

! [—
—

] r—)

Flat
2.26 Nem (20 lb+in)

Power Rail

8. Repeat the previous steps for each module being installed.

Install the IDM Unit

describes modifications that you can perform in the field. Do not attempt
other changes. Only a qualified Allen-Bradley® employee can service an IDM
unit.

c ATTENTION: Do not attempt to open or modify the IDM unit. This manual

Failure to observe these safety procedures could result in personal injury or
damage to equipment.

sharp impact is applied to the shaft during installation of couplings and
pulleys, or to remove the shaft key. Damage to the feedback device can also
result from applying leverage from the faceplate to remove devices mounted
on the shaft.

Do not strike the shaft, key, couplings, or pulleys with tools during installation or
removal. Use a wheel puller to apply pressure from the user end of the shaft to
remove any friction fit or stuck device from the shaft.

Failure to observe these safety procedures could result in damage to the IDM
unit.

c ATTENTION: Damage can occur to the bearings and the feedback device if a

Rockwell Automation Publication 2094-UM003C-EN-P - March 2019 35



Chapter3  Mount the Kinetix 6000M System

Align the IDM Unit

The IDM unit can be mounted in any position and has a mounting pilot that
aids in aligning the unit on a machine. A shaft seal that helps protect the motor
against fine dust and fluids is factory installed and should be replaced at regular
intervals.

Preferred fasteners are stainless steel. The installation must comply with all
local regulations. The installer also must use equipment and installation
practices that promote electromagnetic compatibility and safety.

ATTENTION: Unmounted IDM units, disconnected mechanical couplings,
A loose shaft keys, and disconnected cables are dangerous, if power is applied.

Disassembled equipment should be appropriately identified (tagged-out) and
access to electrical power restricted (locked-out).

Before applying power, remove the shaft key and other mechanical couplings
that could be thrown from the shaft.

Failure to observe these safety procedures could result in personal injury or
damage to equipment.

Mount and Connect the IDM Unit

To install the IDM unit, follow these procedures and recommendations.

or disconnected while power is applied to the IDM system. Before working
on the system, disconnect power and wait the full time interval indicated on
the IPIM module warning label or verify the DC bus voltage at the IPIM
module measures less than 50V DC.

c ATTENTION: Arcing or unexpected motion can occur if cables are connected

Failure to observe this precaution could result in severe bodily injury or loss of
life, and damage to the product will occur.

ATTENTION: Do not strike the shaft, couplings, or pulleys with tools during
A installation or removal.

Damage can occur to the motor bearings and the feedback device if you apply a
sharp impact to the shaft during installation of couplings and pulleys, or a shaft
key.

Failure to observe these safety procedures could result in damage to the motor
and its components.

c ATTENTION: The IDM unit is not for direct connection to an AC power line.

IDM units are designed for connection to an IPIM module that controls the
application of power.

Failure to observe these safety precautions could result in damage to the motor
and equipment.
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1. Allow sufficient clearances around the IDM unit for it to stay within its

specified operating temperature range. See page 29 for details.

/\

BURN HAZARD: Outer surfaces of the IDM unit can reach high temperatures,
125 °C(275 °F), during motor operation.

Take precautions to prevent accidental contact with hot surfaces. Consider IDM
unit surface temperature when selecting motor mating connections and cables.

Failure to observe these safety procedures could result in personal injury or
damage to equipment.

2. Determine the radial and axial shaft load limitations of your motor. See
the Kinetix Rotary Motion Specifications Technical Data, publication
KNX-TDOO0I, for specifications.

3. Set the node address for the IDM unit. See Set the Node Address on
page 72.

4. If sufficient mounting clearance is provided, rotate the hybrid cable
connectors into position prior to installing. If the mounting clearance is
restricted, rotate after installing.

A\

ATTENTION: Connectors are designed to be rotated into a fixed position
during motor installation, and remain in that position without further
adjustment. Strictly limit the applied forces and the number of times the
connector is rotated to make sure that connectors meet the specified IP
ratings.

Apply force only to the connector and cable plug. Do not apply force to the cable
extending from the cable plug. No tools, for example pliers or vise-grips, should
be used to assist with the rotation of the connector.

Failure to observe safety precautions could resultin damage to the IDM unit and
its components.

5. Position the IDM unit on the machine in any position.

TIP DM units with a brake may require use of the manual brake release
cable to release the brake prior to rotating the shaft so the IDM unit
will align with the machine mounts.

See the Manual Brake Release Cable Installation Instructions,
publication 2090-IN037, for details on using this cable.

6. Properly mount and align the IDM unit using stainless steel bolts. See
the Kinetix Rotary Motion Specifications Technical Data, publication
KNX-TD001, for dimensions.
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Notes:
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Kinetix 6000M System Connector Data

This chapter provides connector locations and signal descriptions for your
Kinetix” 6000M integrated drive-motor system.

Topic Page
IPIM Module Connectors and Indicators 40
IPIM Module Connector and Signal Descriptions 41
IDM Unit Connectors and Indicators 45
IDM Unit Connector and Signal Descriptions 46
Power Specifications 52
Feedback Specifications 54
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IPIM Module Connectors and

Indicators

40

Figure 11 - Module Connectors and Indicators

Item | Description Page
(1] Hybrid cable DCbus connector Termination point for +/- DCand PE 4
o Hybrid cable communication signals Connection point for IDM unit power and M
connector communication
© | Safe-off connector Termination point for safety signals 'y}
® | Enable connector Enable input to the IDM system ;3
(5 Sercos fiber-optic connectors Transmit and receive fiber-optic connectors 43
(6] LCD display Allows Ethernet configuration and system status | 68
- Four buttons provide access and navigation
° Navigation buttons when using the LCD display 68
Status indicators
DCBus DChus status
) Control Bus Control bus status (present, faulted) )
Port 1and Port 2 Communication status of the EtherNet/IP™ ports
Module Status IPIM module status (operating, standby, faulted)
Network Status Indicates IDM system network status
EtherNet/IP ports Two Ethernet ports are provided 44
IDM network cable connector ﬁ(:]rimtnection point for network cable to first IDM m
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IPIM Module Connectorand  Hybrid Cable DC Bus Connector s
Signal Descriptions
This connector supplies the DC bus voltage. Three wires from
the hybrid power and communication cable (catalog number
2090-CHBIFS8-12A Axx) are used to extend this voltage to the
first IDM unit.
Strip
Terminal | Description Signal Length "I\'lorqlis )
mm (in.) M (Ib-in)
1 DCbus supply (-) DC- DC-
2 Chassis ground L L ]197(038) 0.75 (6.6)
3 DCbus supply (+) DC+ DC+

Hybrid Cable Communication Signals
Connector

The hybrid communication connector extends control
power, communication, and safety signals to the first

IDM unit. The 2090-CHBIFS8-12A Axx cable

interfaces with this connector.

Terminal | Description Signal i:rr:gth :\.l?rr::;-in)
mm (in.)

1 Shield - SH1

2 Control Power +42V DC 4V + 4+

3 Control Power -42V DC 42V (OM 42-

4 CAN Bus Shield IDM CAN SHIELD SH2

5 IDM CAN Bus Lo IDM CAN LO CN-

6 IDM CAN Bus Hi IDM CAN HI N+

7 System OK out to IDMs IDM SYSOKOUT ouT 6402) ) 025020
8 System OK return from IDMs IDM SYSOKRTN RTN

9 Safety Shield SAFETY SHIELD SH3

10 Safety Enable Input 1 SAFETY ENABLE 1+ | SE1

n Safety Enable Common SAFETY ENABLE- SE-

12 Safety Enable Input 2 SAFETY ENABLE2+ | SE2
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Remove the motion-
allowed jumper before
connecting any safety
devices.

Safe Torque-off Connector

This connector provides a termination
point for connecting safety devices such
as: emergency stop switches, light
curtains, and floor mats. The redundant
safety device outputs should be
connected to Safety Enable Input 1 and
2 with reference to Safety Enable Common.

Wiring Plug Header

Each IPIM module ships with the wiring-plug header and motion-allowed
jumper installed in the safe torque-off connector.

IMPORTANT  With the motion-allowed jumper installed, the safe torque-off function is
defeated.

IMPORTANT  Pins 8 and 9 (24V+) are used only by the motion-allowed jumper. When
wiring to the wiring-plug header, the 24V supply (for an external safety
device that triggers the safe torque-off request) must come from an
external source, otherwise system performance will be jeopardized.

This connector extends the safe-off signals for use in wiring single and multiple
safe torque-off configurations, or to bypass (not use) the safe torque-off
function. See page 111 for further information.

Strip Min/Max
Terminal | Description Signal Length Lorq;lls in Wire Size®
mmin) | U m? (AwG)
1 Feedback Monitoring 2+ | FDBK2+ M F2+
2 Feedback Monitoring 2- FDBK2- () F2-
3 Feedback Monitoring 1+ | FDBK1+ M F1+
4 Feedback Monitoring 1- FoBK1- F1-
5 Safety Enable Input 2 SAFETY ENABLE 2+ | SE2 70 0235 (20 014,15
6 Safety Enable Common | SAFETYENABLE- | SE- | (0.275) (30...14)
7 Safety Enable Input 1 SAFETY ENABLE 1+ | SE1
Safety Bypass Supply, )
8 +24VDC 320 mAmax | 24F 24+
Safety Bypass supply, Q .
9 Common 24V (OM 24

(1) Feedback monitoring terminals are provided for compatibility with the Kinetix 6000 safety connector only.
(2) See page 111 for information on the proper use of these terminals.
(3) Maximum/minimum that the connector will accept—these are not recommendations.
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Sercos Fiber-optic Connectors ‘

The sercos fiber-optic ring is connected by using |
the sercos receive (RX) and transmit (TX)
connectors.

Receive Transmit

finger-tight torque when attaching the fiber-optic cables. Do not use a
wrench or any other mechanical assistance. For more information, see Fiber
Optic Cable Installation and Handling Instructions, publication 2090-IN010.

2 ATTENTION: To avoid damage to the sercos RX and TX connectors use only

Table 13 - Sercos Specifications

Attribute Value
Data rates 8 Mbps (fixed)
Light intensity Adjustable, low or high power, selectable via the keypad/LCD display (see page 70).
Cyclic update period 500 ps, minimum
Assigned on each IDM unit, see page 72. The IPIM module does not have a sercos
Node addresses address since it is not a sercos device.
Enable Input

One digital input is supplied to enable all connected IDM
units. The enable status is transmitted to all of the IDM units.

Strip Min/Max
Terminal | Description Signal Length Lorq:; in) Wire Size"
mmn) | VIV m? (Awe)
1 +24V DCEnable Supply | ENABLE 24V+ +
2 Enable Input ENABLE INPUT mo |70 03520 | %1413
P (0275) | "2 30...14)
3 24V DC Common ENABLE 24V COM -
(1) Maximum/minimum wire size that the connector accepts (not recommendations).
Table 14 - Enable Input Specifications
IDM Unit
. _ h Edge/Level
Signal | Description Reaction o
Time Sensitive
Optically isolated, single-ended active high signal. Current loading is
nominally 10 mA. A 24V DCinput is applied to this terminal to enable all
ENABLE modules. The reaction time for all IDM units connected to the IPIM is 30ms Level
30 ms, maximum.
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EtherNet/IP Connectors

Two connectors are provided for firmware upgrades, troubleshooting, and
integration with Logix. The Ethernet ports also support a web browser
interface to provide access to status information for the IPIM module and
IDM units.

8-pin Control Module

Ethernet Connector
EtherNet/IP Ports

0

Pin | Signal Description Signal Name
1 Transmit+ D+

2 Transmit- 1D-

3 Receive+ RD+

4 Reserved -

5 Reserved -

6 Receive- RD-

7 Reserved -

8 Reserved -

IPIM Module Network Connector Pinouts

The IDM system network is routed by using 2090-CNSxPxS-A Axx cables. A
2090-CNSSPRS-AAxx or 2090-CNSSPSS-AAxx cable is required for
connection to the IPIM module. The connector type is B-coded M12.

IDM Network
Connector

Pin | Signal Description Signal Name

—_

Transmit (TX+) to IDM unit X+
Return (RX-) from IDM unit RTN RX-
Return (RX+) from IDM unit RTN RX+
Transmit (TX-) to DM unit X-

v | W N

Reference signal REF
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IDM Unit Connectors and
Indicators

Figure 12 - Integrated Drive-motor Unit Features, Connectors, and Indicators

Item | Description Page
o Hybrid cable input connector (from IPIM
module or previous IDM unit) Input and output connecting points for the M
Hybrid Power and Communication cables.
® | Hybrid cable output connector (to IDM unit)
© | IDM network output connector (to DM unit)
Input and output connecting points for the IDM M
o IDM network input connector (from [PIM network cables.
module or previous IDM unit)
© | Drive status indicator Provides communication status for the IDM unit. | 93
@ | Network status indicator Provides general status for the IDM unit. 93
@ | HOME Digital Input (connector 3) Digital input for home. 47
© | REG1/0T+ Digital Input (connector 2) Registration1/positive overtravel digital input. 47
© | REG2/0T- Digital Input (connector 1) Registration2/neqative overtravel digital input. | 47
o Node address switch S10 — 10 digit
(most significant)
Sets the IDM network node address. 72
@ | Node address switch S1—1's digit

(least significant)
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IDM Unit Connector and
Signal Descriptions

Hybrid Cable Connector

The following information provides connector pinouts for the IDM unit
connectors.

Hybrid Input
Connector

Input Connector

Output Connector

Pin | Description Signal Name Signal Name

A DCBus + DC+ DC+

B DCBus - DC- DC-

C Control Power +42V DC 4V + 4V +

D Control Power -42V DC 42V (OM 42V (OM

E Chassis Ground L L

1 Reserved Reserved

2 Brake Override 24V Supply BRAKE +24V Reserved

3 Brake Override Supply Common BRAKE 24V COM

4 Safety Enable Input 1 SAFETY ENABLE 1+ SAFETY ENABLE 1+
5 Safety Enable Common SAFETY ENABLE- SAFETY ENABLE-

6 Safety Enable Input 2 SAFETY ENABLE 2+ SAFETY ENABLE 2+
7 IDM CAN Bus Hi [DM CANHI [DM CANHI

8 IDM CAN Bus Lo IDM CAN LO IDM CAN LO

9 System OK from IPIM or prior IDM IDM SYSOKIN IDM SYSOKOUT

10 | System OK return to IPIM IDM SYSOKRTN IDM SYSOKRTN
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IDM Network Input and Qutput Connector Pinouts

Network Input Connector Output Connector

Input
Connector

Network
Output
Connector

Pin Signal Name Signal Name
1 RX+ X+

2 RTN TX- RTN RX+

3 RTN TX+ RTN RX-

4 RX- T*-

5 REF REF

Digital Input Connectors Digital In

Three digital input connectors allow sensors to
be easily connected to the system without the

need to route cables back to the control o
enclosure. DigitalIn 1 Digital In2

The connectors accommodate common input
functions, including the following:

o Home, negative overtravel and positive overtravel inputs

e Two registration inputs

If the digital inputs are not being used for their assigned functions, they can
also be used as general-purpose inputs by reading the status of their tags in the
application program.

24V DC s supplied at each input for the purpose of registration, home, enable,
overtravel positive, and overtravel negative inputs. These are sinking inputs
that require a sourcing device. A 24V DC power and common connection is
provided for each input. A total of 200 mA is supplied for all three input
connectors.

IDM units have three 5-pin, M12, digital input connectors. Allen-Bradley®
(Bulletin 889D) DC micro-style patchcords, splitters, and V-cables are
available with straight and right-angle connectors for making connections
from the IDM unit to input sensors.

For Bulletin 889D patchcord specifications, refer Cordsets and Field
Attachables Technical Data, publication 889-TD002.
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IMPORTANT  Unused input connectors must have protective covers installed to maintain
the IDM IP rating. Torque each cover to 0.6 Nem (5 Ib-in) to help ensure a
tight seal.

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

IMPORTANT  Overtravel limit input devices must be normally closed.

Digital Input Connector 1
Overtravel -/Registration 2

Digital Input Connector 2
Overtravel +/Registration 1

Digital Input Connector 3
Home

&

Pin Signal Name Signal Name Signal Name

1 24V + 28V+ 24V+

2 Overtravel - Overtravel + Reserved

3 24V (OM 24V (OM 24V (OM

4 Registration 2 Registration 1 HOME

5 Shield/Chassis Ground Shield/Chassis Ground Shield/Chassis Ground

The IDM unit only supports PNP (active high or sourcing) inputs.

Single Normally Closed (NC) Sensor Connection

Normally closed sensors are used for limit (overtravel) switches on the IDM
unit. Any 4-pin or 5-pin, M12, A-code, 1-1 pass through cable can be used to
connect a normally closed sensor. See Figure 13.

Figure 13 - Single NC Sensor Connection Example

889D-x4ACDx-xx Patchcord

IDM
Unit

1/024V +
1 - 1
) Signal )
3 1/0 24V COM 3
4 4
=R 5|le

Normally Closed

PNP Sensor

Single Normally Open (NO) Sensor Connection

Normally open sensors are used for registration or home switches on the IDM
unit. Any 4-pin or 5-pin, M12, A-code, 1-1 pass through cable can be used to
connect a normally open sensor. See Figure 14.
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Figure 14 - Single NO Sensor Connection Example

IDM
Unit

[S2] FS [VV) [\S) (N

889D-x4ACDx-xx Patchcord

1/0 24V COM

Combined NC & NO Sensor Connection

[S] FNS [V¥) [ NS} NN

Normally Open
PNP Sensor

There may be applications where two sensors must be connected to a one input
connector. Typically, a limit switch (NC) is connected to pin 2 and a
registration switch (NO) to pin 4 of the connector.

In the figure below the 889D -x4ACDx-xx patchcord swaps the NC signal
from pin 2 to pin 4. The micro splitter then swaps it back for proper

connection to pin 2 of the IDM input connector. The NO sensor goes straight
through on pin 4.

Figure 15 - Combined NO & NC Sensor Connection Using a Micro Splitter

IDM
Unit

»is W=
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Normally Open
PNP Sensor

879D-F5DM
DC Micro Splitter or 889D-x4ACDx-xx
879-F5xCDM-xx Cable Patchcord
889D-x4ACDx-xx A 1/0 24V +
Patcheord 1/0 24V COM
Signal
1/0 24V +
NC Sensor
1/0 24V COM
NO Sensor
1/0 24V +
Signal
1/0 24V COM
B
889D-x4ACDx-Vxx
Patchcord

[w]=]w]e]=]

Normally Closed
PNP Sensor
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Digital Input Cable Examples

Figure 16 - Digital Inputs Used for Home and Overtravel Functions

MDF-SBxxxxx
IDM Units
ey Doy
@ ) le— Digital Inputs _ g1 'i
(1,2,3)

— 889D-X4ACDX-XX —
Patchcords

Input Assignments:

1= Overtravel- (NC)

2 = Overtravel+ (NC)

3 =Home (NO)

Input Assignments:
1=Registration 2 (NO)
2 =Registration 1 (NO)

87175-N12BP18-D4
Proximity Sensors

Figure 17 - Digital Inputs Used for Home, Overtravel, and Registration Functions

Digital Inputs Input Assignment:
MDF-SBxxxxx IDM Unit (1,2,3) mmfim 3 = Home (NO)

Sensors nput Assignments:

- IOB——apoemim  2A = Registration 1(NO)
e o[~ . N |

9 ’ = i R TB—— W pImfjm 28 = Overtravel+ (NC)
%

’ ‘|n||/ 1A = Overtravel- (NC)
ol ] BB &I 18 = Registration 2 (NO)

”@ 889D-14ACD-x 879D-14ACDMX gg9n }4ACDK- (NO) or
879D-F4DM Patchcords V-cable 889D-x4ACDX-Vx (NO)
Splitter Patchcords
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Table 15 - Understanding the Digital Inputs

Capture | Edge/Level

Pin | Connector | Signal | Description Time Sensitive

Optically isolated, single-ended active high signal. Current
3 HOME | loading is nominally 10 mA. Home switch (normally open 30 ms Level
contact) inputs for each axis require 24V DC (nominal).

Fast registration inputs are required to inform the motor
REGT interface to capture the positional information with less
1/2 than 4 s uncertainty. Optically isolated, single-ended 500ns | Edge
REGZ | active high signal. Current loading is nominally 10 mA. A 24V
DCinput is applied to this terminal.

Overtravel detection is available as an optically isolated,

0T+ single-ended active high signal. Current loading is nominally
12 oT- 10 mA per input. The pos/neg limit switch (normally closed 30ms Level
contact) inputs for each axis require 24V DC (nominal).
Table 16 - Digital Input Specifications

Parameter Description Min Max
On-state voltage | Voltage applied to the input, with HOME, and OT~+/0T- 21.6V 264V

9 respect to I0COM, to assure an on-state. REG and REG2 216V 26.4V
On-state current | Current flow to guarantee an on-state. 3.0mA 10.0mA
Off-state voltage X(f)fl_t;g:eapplied to the input, with respect to I0COM, to assure an 1.0V 30V

Figure 18 - Standard Digital Input Circuits

] v

_—
1/0 SUPPLY ‘ ‘ T
|
|
|
|
|
|
|

LQ/O INPUT !

AV

0.1uF == o 51Q ¥ E,

Customer-supplied

Input Device [ DM

_ L

(1) 24V DCsource (range) = 21.6V - 26.4V (supplied by IPIM, not to exceed 250 mA total). Maximum current input = 10 mA.

Figure 19 - High-Speed Digital Input Circuits
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A

ATTENTION: To guard against personal injury and/or component damage,
the brake override must only be used for machine assembly when the [PIM
module is not connected to the IDM unit.

Brake Override Input

The brake override connection is made on two dedicated pins of the hybrid
input connector. The hybrid cable has no connection on those pins.

The brake override may only be activated when the hybrid input cable is not
connected. A brake override cable is attached at the location where the hybrid
input cable would normally be attached.

Two connections are required for the motor/brake override input power.
Connections are rated for +24V and current as shown in the following table.
An active signal releases the motor brake.

Table 17 - Brake Specification

Specification

Value

Nominal brake voltage

24VDC

Minimum voltage

21.6VDC

Maximum voltage

27.6VDC

Maximum brake current

650 mA

Peak Duty Cycle

Table 18 - Peak Duty Cycle Definition of Terms

Term

Definition (")

Continuous Current Rating (I¢q¢)

The maximum value of current that can be output continuously.

Peak Current Rating (Ipmay)

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

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 Tpgmay-

Peak Current (Ipy)

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

Base Current (Igyse)

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

Loading Profile

The loading profile is comprised of Ipy, Igses Tp, 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 lgge.

(1) All current values are specified as rms.
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MDF-1003 Peak Inverter Overload (Tpy < 2.0's)
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Kinetix 6000M integrated drive-motors are available with high performance
digital encoders with multi-turn high-resolution feedback:

e 524,288 counts per revolution

¢ High-resolution absolute position feedback within 4096 turns.

The IDM unit does not support an auxiliary feedback device.

Absolute Position

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 on all IDM units.

Table 19 - Absolute Position Designator Examples

Encoder Type Motor Cat. No. Designator Motor Cat. No. Example
Hengstler BiSS -Q MDF-SB1003P-Q
Figure 20 - Absolute Position Retention Limits
. I I
-2048 -1024 +1024 +2048
Position at Power Down
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Chapter 5

Basic Wiring Requirements

Connect the Kinetix 6000M System

This chapter provides procedures for wiring the integrated drive-motor system
components.

Topic Page
Basic Wiring Requirements 55
Ground the IDM System 56
General IDM System Wiring 58
How to Bypass an IDM Unit 60
The Sercos Fiber-optic Ring 61
Ethernet Cable Connections 65

This section contains basic wiring information for the Kinetix” 6000M integrate
drive-motor system. See the Kinetix 6000 user manual, publication

2094-UMO001, or the Kinetix 6200 user manual, publication 2094-UMO002, for

specific wiring information.

d

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

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

c SHOCK HAZARD: To avoid hazard of electrical shock, perform all mounting and
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Ground the IDM System

56

IMPORTANT  IDM system wiring differs from common PWM servo system wiring

configurations in the following ways:

+ Hybrid and network cables can be tie-wrapped together and occupy the
same cable run

+ Hybrid and network cables do not require physical segregation as a result
of more effective wire shielding and improved grounding techniques.

This exception applies only to the hybrid and network cables that connect to an

[PIM module or between IDM units, and does not apply to cabling elsewhere in

a Kinetix drive system. Refer to the System Design for Control of Electrical Noise

Reference Manual, publication GMC-RM001, for more information.

National Electrical Code, local electrical codes, special operating temperature,
duty cycles, or system configurations take precedence over the information
presented above and the values and methods provided in the document
referenced above.

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 devices can
be induced into I/O communication, or other sensitive low voltage signals. This
can cause system faults and communication anomalies.

The hybrid cables and network cables are UL Listed with 1000V and 105 °C
(221 °F) insulation ratings, and can be routed in a common wireway.

IMPORTANT  Building your own cables is not an option for the hybrid and network cables
used in the IDM system.

See Electrical Noise Reduction on page 29 for examples of routing high and low
voltage cables in wireways. See the System Design for Control of Electrical Noise
Reference Manual, publication GMC-RMO001, for more information.

All equipment and components of a machine or process system should 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 requlations

2 ATTENTION: The National Electrical Code contains grounding requirements,
to safely ground your system.

For CE grounding requirements, refer to Agency Compliance on page 21.
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shield is not grounded. Verify that there is a connection to ground for all shields
in the hybrid cable. Failure to observe these safety procedures could result in
personal injury or damage to equipment.

2 ATTENTION: High voltage can build up on the shields of a hybrid cable, if the

Signal integrity is very important for successful operation of an integrated drive-
motor system. You must be sure that all cables are properly grounded through the
IPIM module to the ground plane of the Kinetix drive system.

o Verify that every cable shield directly connects to chassis ground.

o Clamp the exposed section of the hybrid cable shield in the cable (chassis)
ground connection on the drive. See Apply the Cable Shield Clamp.

Figure 21 - Hybrid Cable Shields

Power Wires
and Ground

Grouped Signal
Wires and Shields

(able insulation is removed to expose the
overall shield of the cable.

Apply the Cable Shield Clamp

The cable shield clamp assures a solid bond to the shield and secures the cable.

1. Depress the springloaded 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.

Outer Insulation Exposed Braid (under clamp)

N

Y
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General IDM System Wiring
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A\

ATTENTION: Arcing or unexpected motion can occur if cables are connected or
disconnected while power is applied to the IDM system. Before working on the
system, disconnect power and wait the full time interval indicated on the IPIM
module warning label or verify the DC bus voltage at the IPIM module measures
less than 50V DC.

Failure to observe this precaution could result in severe bodily injury or loss of life,
and damage to the product will occur.

A\

ATTENTION: Be sure that installed cables are restrained to prevent uneven
tension or flexing at the cable connectors. Provide support at 3 m (10 ft)
intervals throughout the cable run.

Excessive and uneven lateral force at the cable connectors may result in the
connector’s environmental seal opening and closing as the cable flexes, or wires
separating at the cable gland.

Failure to observe these safety procedures could result in damage to the motor and
its components.

IMPORTANT

Building your own cables is not an option for the hybrid and network cables
used in the IDM system.

Always form a drip loop in the cables directly before each cable enters and exits
the IDM unit. A drip loop is a low spot in the cable that lets liquids gather and
drip off the cable rather than flow along the cable to an electrical connection or

the motor.

Connect the network and hybrid cables only after the IDM unit is mounted.

A\

ATTENTION: Cable connectors must be properly aligned before the connection
is secured with the recommended degrees of turn or torque value. Improper
connector alignment is indicated by the need for excessive force, such as the use
of tools, to fully seat connectors. Failure to observe these safety procedures
could result in damage to the IDM unit, cables, and connector components.

Hybrid Cable

A hybrid cable, catalog number 2090-CHBIFS8-12A Axx, transfers DC bus
power and inter-module communication signals from the IPIM module to the
first IDM unit. Additional IDM units are daisy chained by usinga
2090-CHBP8S8-12A Axx cable as shown in Figure 22.

A\

ATTENTION: Verify that all connections are correct when wiring the connector
plugs and that the plugs are fully engaged in the module connectors. Incorrect
wiring/polarity or loose wiring can cause explosion or damage to equipment.
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Figure 22 - IDM System Wiring

2090-CHBIFS8-12AAxx
IPIM to IDM Hybrid Cable IPIM Module

|

2090-CHBP8S8-12AAxx
IDM to IDM Hybrid Cable

2090-CTHP8
Hybrid Terminator
Last IDM Unit

2090-CNSRPRS-AAKX
Network Cable

2090-CTSRP
Network Terminator
Last IDM Unit

IDM Unit
2090-CNSSPRS-AAXX

% .
DM Unit Network Cable to First IDM

The colored rings on the hybrid cable connector and the mating cable must
match: red-to-red or green-to-green.

Hand-tighten the knurled collar on a hybrid cable approximately 45 degrees to

fully seat and lock the connector.

Wire the Connectors

Use these guidelines as a reference when wiring the hybrid cable to the IPIM
module.

Figure 23 - 2090-CHBIFS8-12AAxx Hybrid Cable

Ie——= D(+ (brown)
{[@——= PE(green)
T (- (grey)

sng)a

== 42- (white/blue)
mr—— 42+ (blue)

(N- (white/brown)
(N+ (brown)

SH2 (drain)

RTN (pink)

OUT (white/pink)
SE1 (orange)

SE2 (yellow)

SE- (violet)

SH3 (drain)

13Mog
|013u0)

uonedjunwwo)

1. Route the cable/wires to the module.

2. Insert wires into connector plugs.

3. Tighten the connector screws.

See page 41 for torque specifications.

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

5. Insert the connector plug into the module connector.
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Figure 24 - Hybrid Cable Installed

Hybrid Cable Hybrid Cable DC Bus Connector
Hybrid Cable Communication
Signals Connector
Network Cable

The IDM system network is routed by using 2090-CNSxPxS-AAxx cables. A
2090-CNSSPRS-AAxx or 2090-CNSSPSS-AAxx cable is required for
connection to the IPIM module.

2090-CNSSPRS-Axx m% ]

2090-CNSRPRS-AAxx"

2090-CNSSPSS-AAxx

(1) Not for connection to an IPIM module.

When installing network cables, torque the connector plugto 0.8...1.2 Nem
(7.1...10.6 Ibein) to fully seat the contacts and secure the connection.

How to Bypass an IDM Unit A 2090-CCPPS8S coupler cable joins two hybrid cables to bypass an IDM unit
or extend the length of a cable. This can be desired when performing
maintenance on a unit or to simply extend a hybrid cable. IDM to IDM cable
lengths should not exceed 25 m (82.0 ft) during normal operation when a
coupling cable is used.

The IDM network cables can be joined to together without the need of a coupler
to bypass an IDM unit or extend network cables.

60 Rockwell Automation Publication 2094-UM003C-EN-P - March 2019



Connect the Kinetix 6000M System  Chapter 5

The Sercos Fiber-optic Ring

(ControlLogix® controller is shown)

The sercos fiber-optic ring is connected by using the sercos receive (RX) and
transmit (TX) connectors. See Sercos Fiber-optic Connectors on page 43 for
details. See the documentation supplied with your Logix sercos interface module
or PCI card for connector locations.

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).

Connect the cable from transmit on the Logix module to receive on the first
IPIM module, then transmit to receive (module to module), and from transmit
on the last module back to receive on the Logix module.

finger-tight torque when attaching the fiber-optic cables. Do not use a wrench
or any other mechanical assistance. For more information, see Fiber Optic Cable
Installation and Handling Instructions, publication 2090-IN010.

2 ATTENTION: To avoid damage to the sercos RX and TX connectors use only

IMPORTANT  Clean the fiber-optic cable connectors before installation. Dust in the
connectors can reduce signal strength. For more information, see Fiber Optic
(able Installation and Handling Instructions, publication 2090-IN010.

The IPIM module has fiber-optic cable connectors positioned identical to the
Kinetix 6000 (2094-BMuxx-S) drives, the IPIM module uses the same fiber-optic
cable lengths as the drive modules.

In the following example (Figure 25), all of 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 connected to the IPIM module (not shown for
simplicity) are also part of this sercos ring.

Figure 25 - Fiber-optic Cable Example - Logix Platform with IPIM Module

1756-M16SE Sercos

Interface Module Sercos Fiber-optic Ring
. o (o

Logix Platform [T—=T= 0.1m
_ (5.1in.)

— )

= o licthe

( Kinetix 6000 System
[ 7| (4-axis power rail)

BT T (1T
T

2094-SEPM-B24-S IPIM Module
2094-BMxx-x Single-wide AM Modules

Rockwell Automation Publication 2094-UM003C-EN-P - March 2019 61


http://literature.rockwellautomation.com/idc/groups/literature/documents/in/2090-in010_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/2090-in010_-en-p.pdf

Chapter5  Connect the Kinetix 6000M System

1756-M16SE Sercos
Interface Module

In this five-axis Bulletin 2094 power rail configuration, the IAM module and two
AM modules power three of the axes and two IPIM modules are each connected
to four IDM units. All eleven axes are on the same sercos ring.

IMPORTANT

Itis not required that all Kinetix 6000 drives be on the same sercos ring;
however, it is required that all IDM units be on the same sercos ring as the
[PIM module they are connected to.

Figure 26 - Kinetix 6000M Network Cable Example - IPIM Module to IDM Units (1 sercos ring)
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This configuration has the same drive modules and IPIM modules as shown in
Figure 26, except the five modules are split between two sercos rings. Each ring
has its own 1756-MO8SE sercos module in the ControlLogix controller chassis.

IMPORTANT

Itis not required that all Kinetix 6000 drives be on the same sercos ring;
however, it is required that all IDM units be on the same sercos ring as the
[PIM module they are connected to.

Figure 27 - Kinetix 6000M Network Cable Example - IPIM Module to IDM Units (2 sercos rings)
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Interface Modules

Logix Platform [Je==—"
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1756-MO8SE Sercos

Interface Modules lrl l l l
_ O

B 1

In this configuration, the 8-axis Bulletin 2094 power rail has four drive modules
and four IPIM modules. Each IPIM module is connected to four IDM units.
There are five sercos rings and each ring has its own 1756-MO8SE sercos module
in the ControlLogix controller chassis.

IMPORTANT

Itis not required that all Kinetix 6000 drives be on the same sercos ring;
however, it is required that all IDM units be on the same sercos ring as the
[PIM module they are connected to.

Figure 28 - Kinetix 6000M Network Cable Example - IPIM Module to IDM Units (5 sercos rings)
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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 Fthernet network cables.

The EtherNet/IP network is connected by using the PORT 1 and/or PORT 2
connectors. The IPIM module uses the EtherNet/IP network only for
configuring the Logix program. See page 44 to locate the Ethernet connector on

your IPIM module.

See the Figure 29 to locate the connector on your EtherNet/IP controller

module.

Figure 29 - ControlLogix and CompactlLogix Ethernet Port Locations

EtherNet/IP

ControlLogix Platform
1756-ENXT EtherNet/IP Module is Shown
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Notes:
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Chapter 6

Configure the Kinetix 6000M
Integrated Drive-motor
System

Configure the Kinetix 6000M System

This chapter provides procedures for configuring your Kinetix” 6000M system
components with your Logix sercos module.

Topic Page
Understand the IPIM Module Display 68
Configure the IPIM Module 7
Configure the IDM Unit 72
Add-on Profiles 75
Configure the Logix Sercos Interface Module 75
Apply Power to the System 84
Test and Tune the Axes 85

TIP  Before you begin, make sure you know the catalog number for each IDM
unit, IPIM module, and the Logix module in your motion control application.

Configuration for the Kinetix 6000M integrated drive-motor system follows a
procedure similar to what is described in the Kinetix 6000 Multi-axis Servo
Drives User Manual and Kinetix 6200 and Kinetix 6500 Modular Multi-axis
Servo Drives User Manual. You will assign each IDM unit a node address and
configure the IDM system in RSLogix 5000° software.

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 RSLogix 5000 project by connecting it to a configured Ethernet module
in the Logix 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 RSLogix 5000 project, and as a result you can view IPIM module status
information in RSLogix 5000 software and use it in your Logix program. The
Ethernet connection is also used to upgrade the IPIM module firmware by
using ControlFLASH software.

TIP  The factory default communication rate for all Kinetix 6000 modules is 4
Mbps. The modules must be changed to 8 Mbps to be compatible with the
Kinetix 6000M.
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Understand the IPIM Module The IPIM module has six status indicators (see Interpret Status Indicators on

Di Spl ay page 92) and a four-line LCD display. The indicators and display are used to
monitor the system status, set network parameters, and troubleshoot faults.
Four navigation buttons are located directly below the display and are used to
select items from a soft menu.

Figure 30 - IPIM Module LCD Display

IPIM
01 02 03 04 05 06
07 08 09 10 11 12
13 14 15 16
« )

—

Soft Menu

info_tools

PIM //

01 02 03 04 05 06
07 08 09 10 11 12
131415 16

& » o tools

2000|

T Navigation Buttons

| Status Indicators (see page 92)

oooooao

The soft menu provides a changing selection that will correspond to the
current display. Use the navigation buttons to perform the following actions.

«» Selecting either arrow will move the selection to the next (or previous) item or value.
Depending on the menu displayed, both arrows may not be shown.
AV Selecting either arrow will move the selection to the next menu item. It will also change a
selected value. Depending on the menu or item displayed, both arrows may not be shown.
back Discards changes and returns to the previous screen or home.
cancel Discards any changes and returns to the home display.
enter Accepts current selection/value.
info Selects the Information display for the IPIM or a selected IDM unit.
home Selecting “home” will discard changes and return to the home display.
tools Displays the tools menu.
save Accepts the current selection/value.
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Startup Sequence

On initial powerup, the IPIM module performs a self-test of the system. Upon
successful completion, the following confirmation is displayed, followed by the
firmware version and IP address.

Running Self
Tests... OK

FW Version
T.X6XX
IP Address:
192.169.1.111

Next, the home screen displays the address of each connected IDM unit.

IPIM
01 02 03 04 05 06
07 08 09 10 11 12
13 14 15 16
« » info___tools

CECRCAG)

If an IDM unit is reporting a fault, the IDM address is either underlined or
outlined. It is outlined for severe faults and underlined for less severe faults.

Information Display

Use the arrows to select “IPIM” or a specific IDM unit.

“IPIM” selected
En | PIM
01 02 03 04 05 06 01 02 03 04 05 06
07 08 09 10 11 12 © 09 10 11 12
1314 15 16 ) /% 15 16
« » info tools IDM unit 8 « » info
selected
CACECEG) 000

Pressing “info” displays a new screen with detailed information about the IPIM
module or selected IDM unit.

IPIM IDM 8
IP Addr: 192.168.1.1 Status: Stopped
Bus Reg Cap: 339 Safety: Safe-off
Bus Voltage: 600V Sercos Phase: 4
Active Faults: Active Faults:
A vV home tools A home tools
IPIM Information IDM Information
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The following information is displayed.

IPIM Information IDM Information
- IP Address
Module -OK
Status: -Standby (0K, but no CIP™ connection) | Status: Displays IDM status values.
tatus:
-Faulted
-Init Fault (Requires reboot)
Bus Reg Cap | Percent of shunt capacity being used. | Safety: “Motion-allowed” or “Safe-off
Active Active faults (one per line) will be Sercos .
Faults: displayed. Phase: Current sercos phase of the IDM: 0 -5.
e . Active Active faults (one per line) will be
Utilization: | Percent of continuous DC bus current. Faults: displayed.
Tools Menu
The tools menu provides network setup, sercos light intensity adjustment and
fault help.
Network configuration
Sercos light intensity
IPIM fault help
IDM fault help

A V back enter

2000

To edit a menu item or value, use the arrow keys to select the desired item, then
press “enter.” The up arrow lets you increment the value that is highlighted.
Values will roll over when reaching the end of the list.

Sercos light intensity
IPIM fault help
IDM fault help

A V back enter

CACHCAG)

®

Network mode
Subnet mask
Gateway address

A V back enter

CECHCAG)

®

Static IP
fh1.222.333.444 Use the right
arrow to move
and the up arrow

A ) cancel  save

to change value

CACECAG)

The tools menu provides viewing/editing of the following.

Selection Description
Mode Select Static or DHCP configuration.
IP Address Edits the IP address.
Subnet mask Edits the subnet mask.
Network configuration
Gateway address Edits gateway address.
Primary address Edits primary name server IP address.
Secondary Name Server | Edit the secondary name server IP address.

Sercos light intensity

Selects high or low intensity. Changes to the light intensity will take effect
immediately and be stored in nonvolatile memory. The default setting is “High.”

IPIM fault help

Displays help text for the selected IPIM fault.

IDM fault help

Displays help text for the selected IDM fault.
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Configure the IPIM Module

You can include the IPIM module in your RSLogix 5000 project by
connecting it to a configured Ethernet module in the Logix chassis and adding
it under the Ethernet module in the I/O configuration tree. As a result, you can
view the IPIM module status information in RSLogix 5000 software and use it
in your Logix program. To select the IPIM module in RSLogix 5000 software,
version 20, you must load an Add-on Profile (see page 75).

Set the IPIM Module Network Address

To perform monitoring, diagnostics, and upgrade firmware, it is necessary to

program the following using the LCD display:
e Mode - Static or DHCP
o IP address
o Gateway

e Subnet mask

Settings are stored in nonvolatile memory. You can select a static address, or
enable DHCP. IP addressing may also be changed through the Module
Configuration dialog in RSLinx" software. Changes to the IP addressing take
effect immediately. The default configuration of the IP address is the static
address 192.168.1.1. See Understand the IPIM Module Display on page 68 for
programming guidelines.

Follow these steps to program the network settings:

1. Apply control power.

2. After initialization is complete and the home screen is displayed, select:
tools>Network configuration>Net mode.

Use the arrow keys to select Static or DHCP.
Y
Press “save.”
Select tools>Network configuration>Net mode>Static IP.
g

Use the right arrow to select the first digit to change.

NN s W

Use the up arrow to increment the value until the desire value is
displayed. Then use the right arrow to select the next digit and so on.
Continue until the IP address is correct.

8. Press “save.”
9. Repeat step 1 through step 8 to set the subnet mask and gateway address.

10. Save your settings and remove control power.
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Configure the IDM Unit

72

Set the Node Address

The node address is set by switches on each IDM unit. This address is the
actual sercos node address, not an offset from the IAM module. The address is
read at power up, so if the switch settings are changed while power is applied,
the changes do not take effect until the next power cycle.

See Figure 31 and remove the two protective covers to gain access to the
switches. Using a small screwdriver, rotate the switches to the proper setting.
Replace covers and torque to 0.6 Nem (5 Ibein), repeat for any other units.

Figure 31 - Node Address Switches

S1-1%Digit
(least significant)

510 - 10's Digit
(most significant)
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In the following example (Figure 32), the Kinetix 6000 power rail contains two
single-wide axis modules and one IDM system. A sercos node address is not
assigned to the slot-filler or the IPIM module. However, the system identifies
both modules with slot locations.

Node addresses 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 axis
modules, each IDM unit has switches that determine its node address. In
example 1, the IDM unit node addressing is sequential, but it does not have to

be.

IMPORTANT  (reating a duplicate node address between the axis modules mounted on
the power rail and the IDM system generates error code E50. Each node
address on the sercos ring must be unique within the range of 01...99.

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).

Figure 32 - Node Addressing Example 1
1756-MxxSE Sercos

Interface Module Sercos Fiber-optic Ring
s 01
Logix Platform : (5.1 ir:.)
(ControlLogix® controller is shown) Receive / v Transmit
B2 i
Kinetix 6000 System

(5-axis power rail)

[Tdas|__ |V

Base Node Address T 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) 20 = IDM unit 1

21=1IDM unit 2
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In example 2 (Figure 33), the Kinetix 6000 power rail contains two single-wide
axis modules and two IDM systems. A sercos node address is not assigned to
the slot-filler or the IPIM module, but the system identifies both with slot
locations.

Node addressing for the IDM system example 2 is similar to the first. Each
IDM unit has switches that determine its node address. In this example, the
IDM unit node addressing starts at 30 and is sequential.

IMPORTANT  (reating a duplicate node address between the axis modules mounted on
the power rail and the IDM system generates error code E50. Each node
address on the sercos ring must be unique within the range of 01...99.

Figure 33 - Node Addressing Example 2

1756-MxxSE Sercos
Interface Module Sercos Fiber-optic Ring
4
Logix Platform 0.1m
(ControlLogix controller Receive (5.Tin.) Transmit
is shown) (L === ! ]
Transmit | | Receive P Kinetix 6000 System

E (6-axis power rail)

| |"@ =

@]
Base Node Address T L 06 = Slot-filler module slot location
Switches 05 = AM module (axis 3) node address
04 = AM module (axis 2) node address
| 03=IPIMmoduleslot location
02 = IPIM module slot location
MDF-SBxxxxx 01= 1AM module (axis 1) base node address
IDM Unit

LI

Network Node Address
Switches (covers removed)

30 =IDMunit5
31=IDM unit6

IDM System
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Add-on Profiles To select the IPIM module in RSLogix 5000 software, version 20, you must

load an Add-on Profile from www.ab.com.

To navigate to the Add-on Profiles, follow this path:
e Technical Support
o Software Updates, Firmware and Other Downloads
¢ RSLogix 5000 I/O Modules Add-on Profiles

You will be required to establish a login and provide the serial number of your
drive to access the download file.

COnfigure the Logix Sercos This procedure assumes that you have wired your Kinetix drive system and
Interface Module have configured the communication rate and optical power switches.

For help using RSLogix 5000 software as it applies to configuring the
ControlLogix, CompactLogix, or SoftLogix™ sercos modules, refer to
Additional Resources on page 10.

IMPORTANT  RSLogix 5000 software, version 20.000 or later, is required.

Configure the Logix Controller

Follow these steps to configure the Logix controller.

1. Apply power to your Logix chassis containing the sercos interface
module/PCI card and open your RSLogix 5000 software.
2. From the File menu, choose New.

The New Controller dialog box opens.
x|

Wendor: Allen-Bradley

Type: I‘I?SB-LB‘I ControlLogixG561 Cortroller j 0K |
Fievigion: 20 - Cancel |
I Redundancy Enabled Help |

Name: JUM_SERCOS
Drescription: ;I
=
Chassis Type: |1?58-A? 7-Slot ControlLogis Chassis -
Slat: H Safety Fartner Slat: <nones
Create Ir: |E:\HSLogix 50004+ Browse. . |
Security Authority: I Mo Protection j

| Wse oriy the selected Security duthority for duthentication and
Suthorizaticn

3. Configure the new controller.
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From the Type pull-down menu, choose the controller type.

ISR

From the Revision pull-down menu, choose the revision (V20).

g

Type the file Name.

e

From the Chassis Type pull-down menu, choose the chassis.

e. Enter the Logix processor slot.
Click OK.

From the Edit menu, choose Controller Properties.

The Controller Properties dialog box opens.

Controller Propetties i =] |
Advanced I SFC Execution I File I Fedundancy I Monvolatile Memory I temary | Security |
General I Serial Part | Swstem Pratocol | User Protocal | tajor Faults I tinar Faults Date/Tine"

i) The Date and Time dizplayed here iz Contioller lozal tme, not workstation local time.
Uze these fields ta configure Time attributes of the Contraller.

Set Date, Time and Zone fram ' orkstation | =

Date and Time: | Change Date and Time... |&

Time Zone: | e
™ Ldjust for Daylight Saving (+00:00] «

Time Synchronize

1 DANGER. If time synchranization is
[ Enable Time Synchronization £ dizabled online, active aves in any
contraller in this chassiz, or any other
syhchronized device, may experience
unexpected motion. Safety contrallers may
) |z a synchronized time slave fault if no other time master exists in the

) Duplicate C5T master detected local chassis.

) CST Mastership disabled

2 NoCST master Advanced... |
Ok I Cancel | Apply Help

O |5 the spstem time master

Click the Date/Time tab.
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 Logix chassis as the
Grandmaster clock.

Click OK.
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Configure the Logix Module

Follow these steps to configure the Logix module.

1. Right-click I/O Configuration in the Controller Organizer and choose
New Module.

The Select Module dialog box opens.

Select Module Type i

Catalog | Module Discovery | Favortes |

[enter Search Text for Clear Fiters Show Filers ¥

Catalog Number [ Description [ Vendor a]
1756172 Cortiollog5572 Cortroller AllervBradley
17561725 ControlLogx85725 Satety Controller AllervBradiey
1756173 Cortrellogu573 Contraller AllervBradiey
1786-L735 Cortiologu55735 Safety Cortraller AllerBradley
1756174 ContiolLogx5574 Controller AllervBradley
1788175 CorrolLogo5575 Controller AllsrvBradley
1756-MOZAE 2 A Analog/Encoder Servo AllerBradley
1756-M0245 2 Az Anslon/55] Servo AllervBradley
1756-MO3SE 3 fuas SERCOS Interface AllervBradley —I
1756-M085E 8 4Aus SERCOS Interface AllerBradley

Generic 1756 Module

1756-0416 16 Paint 74v-265Y AL Output AllervBradley
17560416l 16 Point 74265 AL |solated Oulput AllervBradiey
1756-048 8 Point 74Y-265v AC Qutput AlerBradey
e AR i LI_I
122 of 122 Module Types Found Add to Favonites I
I~ Close on Create Cieste | Closs | Heb |

2. Scroll to select the sercos module as appropriate for your actual
hardware configuration.

In this example, the 1756-M16SE module is selected.

3. Click Create.
The New Module dialog box opens.

x
Type: 1756-M1E5E 16 Axiz SERCOS Interface
Wendor: Allen-Bradley
Name:  |UM_SERCOS st |2 =
Description: ;I
=l

Fievigion: lf I1 _,::' Electronic K.eyving: IEompatibIe Keying 'l

|+ Open Module Properties 0K | Cancel | Help

4. Configure the new module.
a. Type the module Name.
b. Enter the Logix 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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10.

11.

12.
13.

78

TIP  The IDM system data rate is fixed at 8 Mbps.

Verify that the data rate DIP switches on the IAM module and any AM
modules on the same sercos ring are set to 8 Mbps.

Click the SERCOS Interface tab.
X

Generall Connection  SERCOS Interface | SERCOS Interface Info | Module Info | Backplane
D ata Rate: Im b

Cycle Time: |2 'l ms

Transmit Power: I High b l

Transition To Phase: m

Status: Offline ()8 I Cancel | Apply | Help |

From the Data Rate pull-down menu, choose 8 Mb or choose the Auto
Detect setting.

From the Cycle Time pull-down menu, choose the Cycle Time
according to the following table.

Data Rate Number of Axes Cycle Time
Upto4 0.5ms

8 Mbps M Upto8 Tms
Upto 16 2ms

(1) The Kinetix 6000M system supports only 8 Mbps.

TIP  The factory default data rate setting for all Kinetix 6000 modules is
4 Mbps.

TIP  The number of axes/module is limited to the number of axes as
shown in the following table.

Logix Sercos Module Number of Axes Data Rate
1756-MO3SE or 1756-L60M03SE Upto3
1756-M08SE Upto8

8 Mbps
1756-M16SE or 1784-PM16SE Upto16
1768-MO04SE Upto4

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).
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.

Click OK.
Repeat step 1 through step 12 for each Logix module.
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Configure the IDM Units

Follow these steps to configure the IDM units.

The Select Module dialog box opens.

Select Module Type

Catalog | Module Discovery | Favarites |

[Enter Search rest for poctie Tupe... Clear Filers Shows Filters ¥

109 of 109 Module Types Found Add to Favorites

Catalog Nurber | Description [ vendor |
8720MC-B027 8720MC, 460 VAC/ 750VDC, SEACOS Drive, 274 Cont., 414 Peak Allen-Bradley
8720MC-B034 8720MC. 460 VAC/ 750VDC. SEACOS Drive, 344 Cont.. 514 Peak Allen-Bradley
B720MC-B042 8720MC, 460 VAC/ 7S0VDC, SEACOS Drive, 424 Cont., 634 Peak Allen-Bradley
B720MC-B048 8720MC, 460 VAC/ 7SIVDC, SEACOS Drive, 484 Cont., 726 Peak Allen Bradiey
E720MC-DOES 8720MC, 750VDC. SERCOS Diive, 654 Cont.. 380 Peak Allen Bradiey
E720MC-DO78 8720MC, 750VDC. SERCOS Drive, 784 Cont., 1174 Peak Allen Bradiey
ET20MC-D0S7 8720MC, 750VDC. SERCOS Drive, 374 Cont., 1454 Peak Allen Bradiey
BF2OMC-D120 B720MC, 750VDC, SERCOS Drive, 1204 Cont, 1904 Peak Allen Eradey
BF2OMC-D143 B720MC, 750VDC, SERCOS Drive, 1454 Cont, 2244 Peak Allen Eradiey
B72OMC-D180 5720ME, 750VDC, SERCOS Diive, 1804 Cont 2704 Peak Allen-Bradiey

Y MDy-SB1003P-0:2e 5 Kinetix G000M SERCOS Integrated Drive-Motor, 400V, Non-Brake Allen-Bradley
MDW-SB1003P-Quede S Kinetix G000M SERCOS Integrated Drive-Motor, 400, Brake Allen-Bradley
MDWSB1153H-D2xS Kinetix G000M SERCOS Integrated Drive-Motor, 400V, Non-Brake Allen-Bradley
MDWSET153H-Diendn Kinetix G000M SERCOS Integrated Drive-Motor, 400V, Brake Allen-Bradley
MDWSB1304F D2 § Kinetix G000M SERCOS Integrated Drive-Mator, 400V, Non-Brake Allen Bradiey

D Kineliz 000K SERCOS Inieqrated Dive-bolgr AllenBradiey
| | »

I~ Close on Create Ceste | Close | Help |

2. Scroll to select the IDM unit appropriate for your actual hardware

configuration.

1. Right-click the Logix module you just created and choose New Module.

IMPORTANT  To configure IDM units (catalog numbers MDF-SBxxxxx) you must be
using RSLogix 5000 software, version 20.010 or later. Version 20.000

can be used if the motion database has been updated.

Click Create.
The New Module dialog box opens.

New Module |

Type: MDx-SB1153H-0xx2e-5 Kinetix G000 SERCOS Integrated Drive-totor, 4004, Non-Brake
Wendor: Allen-Bradley
M ame: I”j'\"'_'I Mode: I"‘I ::II
Description: ;I
=l

Fievigion: |1— I‘I _,::' Electronic: K.eying: IEompatibIe Keving 'l

¥ Open Module Propetties 0K, | Cancel | Help

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

IDM unit. See Set the Node Address on page 72.
c. Check Open Module Properties.

S. Click OK.
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6. Click the Associated Axes tab.
x|

Generall Connection Associated Axes |F'0wer| Modulelnfol

2|

Mew Axis.. |

Mode  11: |<none>

Status: Offline

o]

Cancel | Apply | Help |

7. Click New Axis.
The New Tag dialog box opens.

x
Mame: IAxiS_-] Create |v|
Description: ;I Cancel |

Help |
Usage: I <normal: j
Tee o (G|
Alias For: | LI
DataType:  [415_SERVD_DRIVE _|
Scope: |9 Um_sERCOS =
External IH APt j
Access: ead/vie
Style: I j
[T Corestart
[ Open &XI5_SERYO_DRIVE Caonfiguration

8. Type the axis Name.
AXIS_SERVO_DRIVE is the default Data Type.

9. Click Create.

The axis appears under the Ungrouped Axes folder in the Controller
Organizer.

10. Assign your axis to Node 1.
x

Generall Connection  Associated Axes™ | Powerl Modulelnfol

Mode 11:  [duis_1

=

Status: Offline

o]

Cancel |

Apply

| Help

TIP  Auxiliary feedback is not supported by the IDM units.

11. Click OK.
12. Repeat step 1 through step 11 for 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.

x
Hame: IUM_Motion Create |v |

Description: T |
Help |

Usage: I <normal:

Type: IBase Vl Connechion...

Alias For: |

Data Type: IMDTIDN_GHDUP

uuh_lf_u\_uu Lo

Scope: |8 um_sercas
External -
prmem— IF!ead.-"W'nte
Style: I

" Constant

[ Open MOTION_GROUR Configuration

2. Type the new motion group Name.

3. Click OK.

The new motion group appears under the Motion Groups folder.
4. Right-click the new motion group and choose Properties.

The Motion Group Properties dialog box opens.
=18l

Aziz Azsignment” |Attribute| Tag I

Unazsigned: Aszsigned:

—e

QK | Cancel | Apply | Help |

5. Click the Axis Assignment tab and move your axes (created earlier) from
Unassigned to Assigned.

6. Click the Attribute tab and edit the default values as appropriate for

your application.

7. Click OK.
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Configure Axis Properties

Follow these steps to configure the Axis properties.

1. Right-click an axis in the Controller Organizer and choose Properties.

The Axis Properties dialog box opens.

¢ Axis Properties - Axis_1 I ]
Homing I Hookup I Tune I Dynamics | Gaing | Output I Limits I Offset I Fault Actions I Tag I
General I ation Planner I Units Drive/Motaor | Motor Feedback I Aur Feedback I Conversion
Amplifier Catalog Mumber: I MDx-5B1153H- Dl s j
Mator Catalog Murmber: IMDx-SB1153H-Qxx2x Change Catalag,.. |
Loop Configuration: IPosition Serva j

Drive Resolution: |2DDDDD Diive Counts / IMotor Rev vl Calculate... |

[V Drive Enable Input Checking
" Drive Enable Input Fault

Fieal Time Agiz Information

Attribute 1: I <hones j
=

I <NONE:

Altribute 2:

0K I Cancel | Apply | Help |

2. 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.

TIP  The drive-enable input signal is located on the IPIM module.

Click Apply.

4. Click the Units tab and edit default values as appropriate for your
application.

5. Click the Conversion tab and edit default values as appropriate for your

application.
*2 Axis Properties - Axis_1 gl =|
Homing I Hookup I Tune I Dynamics I Gaing I Olutput I Limnits I Offset I Fault Actions | Tag |
General I Mation Planner I Units I Drive/Mator | Motar Feedback I Aux Feedback Carrversion®
Pasitioning Maode: I Ratary ~ l
. . I Drive Counts/1.0 Poszition Units
Conversion Constant.  |200000.0 Based on 200000 Counts/Motar ey

Drive Counts/Unwind
Pasition Unwind: IZDDDDD Based on 200000 Counts/Motar ey

0k I Cancel | Apply | Help |

6. From the Positioning Mode pull-down menu and choose Rotary.

7. Click Apply.
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8. Click the Fault Actions tab.

*2 Axis Properties - Axis_1 1 = Ellll
General I Mation Planner I Units I Dirive/tatar | Mator Feedback I Aux Feedback. | Conversion I
Horing I Hookup I Ture I Dipnamic:s I Gains I Output I Lirits I Offsst  Fault Actions | Tag
[Lirive Enable | nput: IDisabIe Dirive j Set Cugtom Stop Action... |
Dirive Thermal: IDisabIe Crrive ﬂ

i x
Motor Thermal: Dizable Dr Customn Stop/ At X
Feedback Maise: IDisabIe Dr |Mame alue Units: Type
: - StoppingTarcue 42424243 |% Rated REAL
fecikee ID'SC""'e D | StoppingTimeLimt 10.0]s REAL
Position Ermrar: IDisable O BrakeEngageDelay Time 00|z REAL
BrakeReleazeDelayTime 0.0|s REAL
Hard Dwertravel: IDisabIe D1 |ResistiveBrakeContactDelay 00|s REAL
Soft Dwertravel: IDisabIe Cir
Fhase Loss: IShutdown
Cloze | Cancel | Help |

QK I Cancel | Lpply I Help |

9. Click Set Custom Stop Action.
The Custom Stop Action Attributes dialog box opens and lets you set
delay times for IDM units.
10. Configure the delay times.
a. Type the Brake Engage Delay Time.
b. Type the Brake Release Delay Time.

Cat. No. Brake Engage Delay | Brake Release Delay
ms ms

MDF-SB1003 20 50

MDF-$B1153
25 110

MDF-SB1304

c. Click Close.
11. Click OK.
12. Repeat step 1 through step 11 for each IDM unit.
13. Verify your Logix program and save the file.

Download the Program

After completing the Logix configuration you must download your program to
the Logix processor.
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App'y Power to the System This procedure assumes that you have wired and configured your Kinetix drive

system (with or without the LIM module) and your sercos interface module.

input power has been removed. Before working on the IPIM module or
disconnecting/connecting any IDM unit, 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.

c ATTENTION: Capacitors on the DC bus may retain hazardous voltages after

See the Chapter 4 for connector locations and Chapter 7 when
troubleshooting the IPIM module and IDM unit status indicators.

Follow these steps to apply power to the Kinetix 6000M system.
1. Disconnect the load to the IDM units.

ATTENTION: To avoid personal injury or damage to equipment,
A disconnect the load to the IDM units. Make sure each IDM unit is free

of all linkages when initially applying power to the system.

2. Apply control power and 3-phase power to your Kinetix drive system
and observe the status indicators on your Kinetix 6000 or Kinetix 6200
drive modules.

See the user manual for your Kinetix 6000 or Kinetix 6200 drive system
for the proper status indicator response. When the drive system is
powered up and has reached sercos phase 4, continue to step 3.

3. Observe the IDM unit drive status indicator and verify with the

following table.
Indication Status Do This
Alternating green/red Module is performing self-test Wait for steady green.
Flashing green Module is in standby mode Go to Test and Tune the Axes on
Solid green Module is operating page 85.
Solid or flashing red Fault has occurred Refer to Chapter 7.

4. Verify the Hardware Enable Input signal is at 0 volts.

The Hardware Enable input for the IDM system is on the IPIM module
(see page 43).

5. Remove the Hardware Enable Input connection, if one exists.

6. Observe the three sercos indicators on the Logix sercos module.

Three Sercos Indicators Status Do This

. Establishing Wait for steady green on all three
Flashing green and red communication indicators.
Steady green Communication ready Go to Test and Tune the Axes on page 85.

Not flashing green and red/
not steady green

Go to the appropriate Logix manual for

Sercos module is faulted specific instructions and troubleshooting.
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Test and Tune the Axes This procedure assumes that you have configured your Kinetix 6000M system,

your Logix sercos interface module, and applied power to the system.

For help using RSLogix 5000 software as it applies to testing and tuning your
axes with ControlLogix, CompactLogix, or SoftLogix sercos modules, refer to
Additional Resources on page 10.

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.

& Axis Properti L ]
General | Motion Planner I Uitz I Diive/Motor I Motor Feedback I Aur Feedback I Corwersion I
Harning Hookup™ | Tune I Dynamics I Gaing I Output I Limitz I Offset I Fault Actions I Tag

Test Increment: IZ-U Pasition Units Test Marker... |
Drive Polarity: IPositive 'l Test Feedback... |
Test Command & Feedback... |

1 DAMGER: Executing test with contraller in Program or Run Mode
U may cauze axiz motion. Modifying polarity after executing Test
Command & Feedback test may cause axiz wunaway condition.

QK 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.
Test Command & Verifies motor power and feedback connections are wired correctly as you
Feedback command the motor to rotate.

5. Apply Hardware Enable Input signal for the axis you are testing.

IMPORTANT  Hardware Enable input for IDM units is on the IPIM module.
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Select 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 x|

Command Status: Command Complete

tove axis manually in positive direction.
ait for command to complete.

Check for emors if command fails.

Stop

il

Help

K

7. 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 x|

Command Status: Command Complete

ait for command to complete.
Check for emors if command fails.

Stop

dill

Help

K

8. Click OK.

9. Determine if your test completed successfully.

If Then
Your test completes successfully, this dialog box opens. 1. Click OK.
i 2. Remove Hardware Enable Input signal .
3. Go 1o Tuno the Axs on page 87,
& Apply test completed successfully. Feedback polarity has been updated.
oK, |
Your test failed, this dialog box opens. 1. Click OK.
2. Verify the Bus status indicator turned solid
RSLogix 5000 green during the test.
3. Verify that the Hardware Enable Input M
Test command cannot be completed. signal is applied to the axis you are testing.
Command timed out. Test Increment maybe to large. 4. Verify conversion constant entered in the
Conversion tab.
ok Help 5. Return to main step 6 and run the test
again.
Error 16282-0 g

(1) The hardware enable input for IDM units is on the IPIM module.
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Tune the Axes

Follow these steps to tune the axes.

1. Verify the load is still removed from the axis being tuned.

ATTENTION: To reduce the possibility of unpredictable motor
response, 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. Click the Tune tab.

¢ uis Properties - Axis (= 3]

General I Mation Planner | Units I DiriveMatar I Matar Feedback I Aux Feedback. I Conversion I
Harming I Hookup Tune” | Dynamics I Gaing I Clutput I Limitz I Offzet I Fault Actions I Tag

Trawel Limnit: |5-D Position Units Start Tuning... |

Speed: 10,0 Position Unitz/z ' DAMGER: S_tarting turing
H procedure with controller

Torque/Force: |1 oo.0 % Rated ?aE[s?agsh::}sD;nEtLiJQnM ode
Direction: IForward Uni-directional 'l
[ramping Factor: ID.S

Tune

[ Paosition Eror Integratar [~ Welocity Enar Integratar [~ Friction Compenszation
[~ Velocity Feediorward [~ Acceleration Feedfionward [ Torgue Dffset
" Dutput Filter

QK I Cancel Apply Help

3. Type values for Travel Limit and Speed.
In this example, Travel Limit = 5 and Speed = 10. The actual values 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 for the axis you are tuning.

IMPORTANT  Hardware Enable input for DM units is on the IPIM module.

7. Click Start Tuning to autotune your axis.

The Online Command - Tune Servo dialog box opens. When the test
completes, the Command Status changes from Executing to Command

Complete.

Command Status: Command Complete 0K |
it for command to complete after axis motion. Stop |

Check for ermors if command failz,
Help |
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8. Click OK.
The Tune Bandwidth dialog box opens.

Tune Results x|

Puosition Loop Bandwidth: |23-923822 Hertz
Load Inertia R atio: IU- 0 Load Inertia/Matar Inettia

' DANGER: The Bandwidth deterrined by the tune process iz
M the marimum bandwidth. [ncreasing the bandwidth may
cauze loop instability.

Ok, | Cancel I Help |

Actual bandwidth values (Hz) depend on your application and may
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 x|
Command Status: Command Complete 0K |
ait for command to complete, St
@ Check for errors if command Fails. ;Dl
Help |
11. Click OK.

12. Determine if your test completed successfully.

If Then

Your test completes successfully, this dialog box opens. 1. Click OK.

T =] 2. Remove the Hardware Enable Input signal
applied earlier (.

Apply tune completed successfully. Tune dependent attributes have been updated. 3. Gotostep13.
Refer to Help for a list of dependent attibutes.

ok |

Your test failed, this dialog box opens. 1. Click OK.
. 2. Make an adjustment to motor velocity.
3. See the appropriate Logix motion module
. user manual for more information.
une command cannot be completed. .
@ Command timed out. 4. Return to step 7 and run the test again.
QK Help

Error 16382-0

(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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Troubleshoot the Kinetix 6000M System

This chapter provides troubleshooting tables and related information for your
Kinetix® 6000M integrated drive-motor system.

Topic Page
Safety Precautions 89
IDM System Error Codes 90
Interpret Status Indicators 92
General System Anomalies 9%
IPIM Module Fault Diagnosis 95
IDM Unit Fault Diagnosis 97
Use a Web Browser to Monitor System Status 100

A\

ATTENTION: Capacitors on the DC bus may retain hazardous voltages after
input power has been removed. Before working on the IDM system, wait the
full time interval as indicated in the warning on the front of the IPIM module.
Failure to observe this precaution could result in severe bodily injury or loss
of life.

A\

ATTENTION: Do not attempt to defeat or override the fault circuits. You 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.

A\

ATTENTION: Provide an earth ground for test equipment (oscilloscope) used
in troubleshooting. Failure to ground the test equipment could result in
personal injury.
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IDM System Error Codes

90

The IAM module reports a single, generic IPIM fault whenever a fault occurs
on any IPIM module in the same backplane as the IAM module. All IPIM
faults result in an open contactor. The Logix Axis Tag for this fault is
IPIMPFault.

The IPIM module is not a sercos device, so the IAM module reports any IPIM
faults to the Logix motion subsystem. IPIM faults are reset by performinga
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 IAM. Detailed information about the IPIM fault status may
be obtained by messaging to the JAM.

Connecting the IPIM module into the Logix environment as an EtherNet/IP™
device does not disable fault reporting through the IAM module. Only the
IAM fault reporting lets the Logix motion subsystem take action based on the
IPIM module fault status. IPIM faults are also reported to Logix 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 Logix environment through the EtherNet/IP network provides additional
capabilities you may choose to take advantage of in your Logix program.

Read the Fault Status of the IPIM Module

The IAM module supports two IDNs to allow reading the fault status from the
IPIM, P-0-113 and P-0-114. Both of these IDNs have a data type of INT. To
read the fault status from an IPIM module, first write the slot number of the
IPIM module you want to read to IDN P-0-114. The left-most slot (the slot
occupied by the IAM module) is slot 1, and the slot numbers increment as you
move to the right. After the slot number has been written, the IPIM module
fault status can be obtained by reading IDN P-0-113. The 16-bit value
returned is a bitfield representing the state of the IPIM faults, as follows:

— Value: IPIM diagnostics: (1 = active, 0 = inactive)

- Bit 0: Backplane Communication error

— Bit 1: IDM Communication error

- Bit 2: Bus Overload (excessive current usage by IDMs)
— Bit 3: DC+ Fuse open

- Bit4: DC- Fuse open

- Bit 5: Control Power Overload

— Bit 6: DC Bus Overcurrent Error (instantaneous overcurrent)
- Bit 7: Shunt Overload

— Bit 8: Overtemp Error

- Bit 9: Open DC Bus Error

— Bits 10-15: Reserved/Not Used
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Set the Message Configuration Parameters

Set the write message configuration parameters as shown in Figure 34.

Figure 34 - Message Configuration - Write

Message Configuration - Write_IPIM_Slot

[ ak. H Cancel ] Apply

Configuration |E0mmunication. E'“Tag "
Meszage Tvpe:
Service | Diata 7 | Colice: IPIM_slat v
Type: -
Identification =n all . [11g4 = Source -‘I 4| [Bytes]
Mumber: P I—"I I—"I Length:
Element: | T:Operation Y alue v |
[rata Type: |INT v|

3 Enable 3 Enable Waiting 2 Start ® Done Done Length: 2

3 Enror Code: Estended Error Code: [ Timed Out <

Error Path:

Error Text:

1. Set the Source field to a tag that contains the slot location for the IPIM

module.

The slot location valid range is 2 - 8, (assuming an 8 slot power rail). The

IAM module is always in slot 1.

2. Set the path field on the communication tab to the IAM module on the
power rail where the IPIM module is located.

Set the read message configuration parameters as shown Figure 35.

Figure 35 - Message Configuration - Read

5 1 on - Read_|IP|
Configuration |E0mmunication. E'“Tag
Meszage Type: |SEF|EDS DN Read v|
Service |Data v| Destination: |IPIM_Status v
Type:
Identlflcatlon 113 Mew Tag...
Element: | T:Operation Y alue
[rata Type: |INT v|
® Enable ) Enable Waiting 2 Start ® Done Done Length: 2
3 Enror Code: Estended Error Code: [ Timed Out <
Error Path:
Error Text:
(ot J[_coen J[_ow

1. Set the Source field to a tag where the IPIM module status will be stored.

2. Set the path field on the communication tab to the IAM module on the
power rail where the IPIM module is located.

See the user manual for your Kinetix 6000 or Kinetix 6200 drive system for

further information on reading and writing IDNGs.
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Interpret Status Indicators

92

When a fault condition is detected, the appropriate status indicator will
illuminate (IDM unit or [IPIM module) and the IPIM module will annunciate
the fault on its front panel display.

IPIM Module Display and Status Indicators

IPIM module fault descriptions, types and actions start on page 95.

IPIM
01 02 03 04 05 06
07 08 09 10 11 12
1314 15 16
K1 IC3 I

0000

4
Control Bus ™
Module Status 3
Network Status [
DCBus O
Port1 O
Port2 O

Table 20 - IPIM Display and Status Indicators

Control Bus
Module Status
Network Status

DCBus
Port 1
Port 2

goomomaoo

Indicator Indication Description

off Control bus is not present
gﬂgtml Egﬁ:;féﬁge Solid Green Control bus is present

Solid Red Afault has occurred

off Power is not applied to the module

Flashing Green lr\ggﬂiurI:dis in standby mode - configuration may be
SMthl:Jsle ISF;L,\tAu';AOdme Solid Green Module is operating correctly

Flashing Red A recoverable fault has occurred (7

Solid Red An unrecoverable fault has occurred "

Alternating Green/Red | Self-test mode during powerup

off Not powered or no IP address

Flashing Green No connections, but an IP address has been obtained
Network Solid Green An established connection exists
Status Network tats Flashing Red A connection has timed out

Solid Red Duplicate IP is present

Alternating Green/Red | Self-test mode during powerup

off DCBus is not present
DCBus gﬁfus ofthe DC Flashing Green DCbus is present and all IDM units are disabled

Solid Green DCbus is present and at least one IDM unit is enabled

Rockwell Automation Publication 2094-UM003C-EN-P - March 2019



Troubleshoot the Kinetix 6000M System

Chapter 7

Table 20 - IPIM Display and Status Indicators (continued)

Indicator Indication Description

off Port is not connected
Port 1 g:ﬂzur?\lgi/tll;e Flashing Green Port is connected and communication is occurring
Port2 ports Port is connected, but no communication is not

Solid Green

occurring

(1) Areset or cycling the power may clear a recoverable fault (depending on the state of the IDM). An unrecoverable fault will
require power cycling and/or modifying the hardware configuration while unpowered to clear the fault.

IDM Unit Status Indicators

IDM unit fault descriptions and actions start on page 95.

Table 21 - IDM Unit Indicators

Drive Status (D)
\ Network Status (N)

1Y

Indicator Indication Description
off Communication is not active
Flashing green Co .
(1'sinterval) Communication is being established
Solid green Communication has been established
Network | Provides communication
Status (N) | status for the IDM unit. | Solid red A duplicate address exists
(FSS; El?s?el?\glg)reen Firmware update in process
Slow flashing green Firmware update in process on another IDM
(2 sinterval)
0off Power is not applied
Flashing green Module is in standby mode
Drive Provides general status - . -
Status (D) | for the IDM unit. Solid green Module is operating
Flashing red Recoverable fault has occurred "
Solid red Unrecoverable (or hardware) fault has occurred m

(1) Areset or cycling the power may clear a recoverable fault (depending on the state of the IDM). An unrecoverable fault will
require power cycling and/or modifying the hardware configuration while unpowered to clear the fault.
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General System Anomalies These anomalies do not always result in a fault code, but may require

troubleshooting to improve performance.

Table 22 - General System Anomalies

Condition Potential Cause

Possible Solution

Unintentionally in Torque mode.

Check to see what primary operation mode
was programmed.

IDM unit tuning limits are set too high.

Run Tune in RSLogix 5000° software.

Axis or system is

Position loop gain or position controller
unstable. P p

accel/decel rate is improperly set.

Run Tune in RSLogix 5000 software.

Mechanical resonance.

Notch filter or output filter may be required
(refer to Axis Properties dialog box, Output tab
in RSLogix 5000 software).

Torque Limit limits are set too low.

Verify that current limits are set properly.

The system inertia is excessive.

« Check IDM unit size versus application
need.
+ Review servo system sizing.

You cannot obtain | The system friction torque is excessive.

Check IDM unit size versus application need.

the acceleration/
deceleration that Available current is insufficient to supply
you want. the correct accel/decel rate.

« Check IDM 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.

The axis cannot be enabled for 1.5
seconds after disabling.

Disable the axis, wait for 1.5 seconds, and
enable the axis.

The IDM wiring is open.

Replace the DM unit.

The IDM thermal switch has tripped.

« Check for a fault.
« (Check the wiring.

IDM unit does not The IDM unit has malfunctioned.

Replace the DM unit.

respond to a velocity - -
command. The coupling between IDM unit and
machine has broken (for example, the IDM )
unit moves, but the load/machine does Check and correct the medhanics
not).
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.
« Verify grounding.
Recommended grounding perinstallation | - Route wire away from noise sources.
Presence of noise on | instructions have not been followed. « Refer to System Design for Control of
wires/cables Electrical Noise, publication GMC-RM001.
. + Verify grounding.
Line frequency may be present. « Route wire away from noise sources.
Duplicate node settings. Change the node address.
Sercos ring not
phasing up. Verify that the data rate is set to 8 Mbps for all

Incompatible data rates.

Kinetix 6000 modules.
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Table 22 - General System Anomalies (continued)

Condition Potential Cause Possible Solution
Z};ADM unit connections are loose or Check IDM unit wiring and connections.
Foreign matter is lodged in the IDM unit. | Remove foreign matter.
The IDM unit load is excessive. Verify the servo system sizing.
No rotation
The bearings are worn. Return the IDM unit for repair.
The IDM unit brake is engaged (if « Check brake wiring and function.
supplied). « Return the IDM unit for repair.
The IDM unit is not connected to the load. | Check coupling.
. . Change the command profile to reduce accel/
DMunit The duty cycle is excessive. decel or increase time.
overheating The rotor is parti i
partially demagnetized . .
causing excessive IDM unit current. Retum the [DM unit for repair
IDM unit tuning limits are set too high. Run Tune in RSLogix 5000 software.
« Remove the loose parts.
Loose parts are present in the IDM unit. « Return DM unit for repair.
« Replace IDM unit.
Abnormal noise Through bolts or coupling is loose. Tighten bolts.
The bearings are worn. Return IDM unit for repair.
Notch filter may be required (refer to Axis
Mechanical resonance. Properties dialog box, Output tab in
RSLogix 5000 software).

IPIM Module Fault Diagnosis When a fault condition is detected, it is added to a fault log, opens the power
rail SYSOK and reports the fault to the IAM module. This causes a loss of bus
power to all modules on the Bulletin 2094 power rail and associated IDM
units. If an IPIM module fault is detected, the fault will be displayed on the
IPIM module. In addition, the IPIM module will display IDM unit faults.

The IAM module generates a fault whenever an IPIM module fault occurs,
regardless of the state of the contactor. IDM unit faults are not displayed by the
IAM module.

Issuing a fault reset command to the IAM module will also send a fault reset
command to the IPIM module.

The IPIM module maintains a log of the last 50 faults reported by the IPIM
module or any of the connected IDM units. Each fault contains the source of
the fault (IDM unit number or IPIM module), the fault number, and a time
stamp with the cumulative power-on time of the IPIM module.
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IPIM Module Fault Types

The IPIM has two fault types: resettable and non-resettable.

When an IPIM module fault occurs, the fault is reported to the IAM module.
The IAM module reports an IPIM fault to the Logix controller.

Resettable faults - when the IPIM module fault is cleared from the IAM
module, the fault is removed from its display (if the condition has been

removed).

Non-resettable faults - the control power must be cycled and the fault may be
cleared if the condition that created the fault has been removed.

Table 23 - IPIM Fault Types, Descriptions and Actions

Fault Type Description Potential Cause Possible Solution
IPIMFLT 01 | Resettable Backplane Comm Ir.r?g'((jll:laeckplane communication with 1AM Verify control power to IAM module.
IPIMFLT02 | Resettable IDM Comm Lost communication with IDM unit. Verify control power to IDM units.
) . Reduce the amount of current required by the IDM units or add an additional
IPIMFLT 03 | Resettable DCBus Overload | Excessive RMS current usage by IDM units. IPIM module to the Kinetix 6000 rail.
- Check wiring and IDM units for DC bus integrity. Once the wiring issue or
IPIMFLT04 | Resettable DC+ Fuse Blown | Wiring error or DC bus short. damaged IDM unit has been removed and replaced, change the DC-+ fuse.
: - Check wiring and IDM units for DC bus integrity. Once the wiring issue or

IPIMFLT 05 | Resettable DC- Fuse Blown Wiring error or DCbus short. damaged IDM unit has been removed and replaced, change the DC- fuse.

Control Power Excessive control power usage by the IDM | Check for control power wiring shorts. Reduce number of ID units. Reduce
IPIMFLTO6 | Not Resettable Overcurrent units. the number of power cycles.

DCBus Excessive instantaneous current usage by | Reduce number of IDM units per IPIM module or modify motion profiles to
IPIMFLTO7 | Resettable Overcurrent IDM units. reduce current draw.

Thermal model of IPIM shunt indicates . L . _—

Bus Regulator . - Modify the IDM unit or Kinetix 6000 motion profiles and/or applications to

IPIMFLT08 | Resettable Thermal Overload overheating due to excessive current reduce the regenerative energy. Add external shunt modules.
regeneration.

IPIMFLT09 | Resettable Overtemp :E;(Ic,\edsrsri]\ézﬂelr?perature measured in the Verify ambient operating conditions. Replace the IPIM module.
IPIMFLT 10 | Resettable Open DCBus IDM unit hybrid cable disconnected. Check hybrid cable connections at the IPIM module and each IDM unit.
IPIMFLT 11 | Not Resettable | Runtime Error Unexpected firmware error. Reboot.

Display is blank
- Not Resettable | and Module Status | Corrupted Main Firmware. Replace IPIM module.

is Solid Red

Table 24 - IPIM Initialization Fault Types, Descriptions and Actions

Fault Type Description Potential Cause Possible Solution
) IAM module firmware version does not
IPIMINITFLT 03 | Resettable | IAM Version support IPIM modules. Update IAM module firmware.
Not Custom Logic . i Cycle power on the IPIM module. Check for firmware updates. Contact
IPIM INIT FLT 05 Resettable | Watchdog Main firmware has lost communication. Allen-Bradley® Technical Support.
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IDM Unit Fault Diagnosis

Logix Controller/IDM Unit Fault Behavior

These RSLogix 5000 fault actions are configurable from the Axis Properties
dialog box, Fault Actions tab.

Table 25 - Fault Action Definitions

Fault Action

Definition

Shutdown

Axis is disabled as defined in Table 26. 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. The
AxisHomedStatus tag for the faulted axis is cleared. Shutdown is the most severe action to
afault 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 axis is disabled as defined in the Table 26.

Stop Motion

The axis decelerates at the maximum deceleration rate (set in RSLogix 5000
software>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

System continues to operate. Status is displayed on the IPIM module.

Only selected faults are programmable. Table 26 indicates which faults have a
programmable RSLogix Fault Action. Faults that do not have a programmable

fault action will have the Shutdown action described in Table 25.

Figure 36 - RSLogix 5000 Axis Properties - Fault Actions Tab

[ - [B]x]
General ] Mation Planner ] Units ] Crive/Mator ] Motar Feedback ] Aux Feedback | Conversion ]
Harming ] Hookup ] Tune ] Dynamics ] Gaing ] Output ] Lirnits ] Offset Fault Actions® l Tag ]
| J Set Cugtom Stop Action...
Drive Fault Action/Attribute for D+ Themat |Disable Diive [
DM Overtemp fault (E04). ~ (Motor Thema [5top Moton ~1)
Feedback Moize: |Disable Crrive j
Feedback: |Disable Crrive j
Position Ermar: |Disable Drrive j
| K
| i
QK | Cancel Apply Help
Table 26 - Exception and Fault Behavior
. RSLogix
IPIM Displa . . . .
RSLodi pD y Faul ::mcsat: ::' 5 | Potential Cause Possible Solution Programmable | Fault Behavior
(RSLogix Drive Fault) Fault Action
E04 — Motor Overtemp Flashing . . « Lower ambient temperature, increase IDM .
Excessive DM unit temperature. i conli Yes Decel/Disable
(MotorQvertempFault) Red p unit cooling. /
. « Operate within the instantaneous power .
EO5 — Power Fault Flashing Qperatlon above the IGBTA rating, Coast/Disable/
. instantaneous current rating or IPIM : No Open Contactor
(DriveQvercurrentfault) Red module power supply undervoltage. | * Reduce acceleration rates. Enable
© |« Iffault persists, replace IDM unit.
E06 — Positive/Negative Hard Flashi Axis moved beyond the physical travel | + Verify motion profile.
Overtravel hea"0 | limitsin the positive/negative +  Verify axis confiquration in software. Yes Decel/Disable
(Pos/NegHardOvertravelFault) direction.
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Table 26 - Exception and Fault Behavior (continued)

. RSLogix
I:IST D|'s pll)ay Faul ::mcsat: ::' S | Potential Cause Possible Solution Programmable | Fault Behavior
(RSLogix Drive Fault) Fault Action
_ . DCbus voltage fell below the « Disable prior to removing power. Coast/Disable/
Eg 9 UBuds Undler Vo;tag:e Elgéhmg undervoltage limit while the axiswas | « Check wiring. No Open Contactor
(DriveUndervoltageFault) enabled. Enable
_ ) « (Change the deceleration or motion profile. Coast/Disable/
El; 0 OBUS Ovler Voétagle EI:;hlng The DCbus voltage is above limits. « Usealarger IDM unit. No Open Contactor
(DriveOvervoltageFault) « Install shunt module. Enable
E16 — Positive/Negative Soft , " . « Verify motion profile.
Overtravel Et‘;h'"g IPiﬁwsilth;c/ g‘:(?:(}“’e software overtravel | . yerify overtravel settings are appropriate. | Yes Decel/Disable
(Pos/NegSoftOvertravelFault) ’
E18 — Over Speed Flashing . . « (Check tuning. .
(OverspeedFault) Red Excessive IDM unit speed. « Verify user limit. No Coast/Disable
«Increase the feed forward gain.
E19FollowE « Increase following error limit or time.
— follow Error Flashing . - « Check position loop tuning. .
(PositionErrorFault) Red Excessive position error. .« Verify sizing of syste. Yes Coast/Disable
« Verify mechanical integrity of system
within specification limits.
E30 — Motor Feedback Comm | Flashing Error communicating with position - Cycle power. .
(MotFeedbackFault) Red feedback device. « Iffault persists, replace IDM unit. No Decel/Disable
. . ' « Check IAM input AC voltage on all phases.
E37 - Phase Loss Flashing Problem with the AC power connection " : : i
(PowerPhaseLossFault) Red on IAM module. . g:)s\:/zr the IDM unit before removing No Decel/Disable
E38 — Sercos Ring Fit Flashing I « Check that sercos cable is present and .
(SercosFault) Red Lost sercos communications. connected properly. No Decel/Disable
« Disable the IPIM module Enable hardware
e . - . input fault.
E[‘)‘3 EDml;T E"ami FItI Efghlng L\?I;S;Iarl]g 1P module Enabie nput « Verify that IPIM module Enable hardware | Yes Decel/Disable
(DriveEnablelnputFault) gnat. input is active whenever the IPIM module
is enabled.
E48 - Internal . ) « Power Cycle. Coast/Disable/
Communications Fault Solid Red glgllsbeugr hardware failure on the 12Cor | . i¢gayit persists, replace IDM unit. No Open Contactor
(DriveHardFault) : Enable
« Verify wire terminations, cable/header .
. . ' Coast/Disable/
E49 — Safety Fault Flashing . T connections, and +24V.
(DriveHardFault) Red Safe-off input timing mismatch. .+ Reset error and run proof test No Eﬁ:glgontactor
- Iffault persists, replace module.
E50 — Sercos Same Addr . Duplicate node address detected on « Verify that each sercos module is assigned .
(SercosRingFautt) Solid Red Sercos ring. aunique node address. No Decel/Disable
E54 — Current Feedback ) « Power Cycle. Coast/Disable/
Hardware Fault Solid Red s)éigscstg; feedback current was « Iffault persists, replace IDM unit. No Open Contactor
(DriveHardFault) ’ Enable
_ . « Check IDM unit power/feedback wiring.
ED6 5 HHogl;upl Elgéhmg Hookup procedure failed. + Refer to RSLogix 5000 on-screen message | No Coast/Disable
(DriveHardFault) for resolution.
« Check IDM unit power/feedback wiring.
E66_ A « Refer to RSLogix 5000 on-screen message
— Autotune Flashing . for resolution. .
(DriveHardFault) Red Autotune procedure failed. Perform Hookup Test in RSLogix 5000 No Coast/Disable
software.
« Consult RSLogix 5000 help screen.
E67 — Task Init « (ycle power. Coast/Disable/
(DriveHardFault) Solid Red Operating system failed. - Iffault persists, replace module. No Open Contactor
Enable
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Table 26 - Exception and Fault Behavior (continued)
. RSLogix
I:IST D|'s pll)ay Faul ::mcsat: ::' S | Potential Cause Possible Solution Programmable | Fault Behavior
(RSLogix Drive Fault) Fault Action
_ . DCbus voltage fell below the «Disable prior to removing power. Coast/Disable/
Eg 9 UBuds Undler Vo;tag:e Elgéhmg undervoltage limit while the axiswas | « Check wiring. No Open Contactor
(DriveUndervoltageFault) enabled. Enable
_ . Change the deceleration or motion profile. Coast/Disable/
El; 0 OBUS Ovler Voétagle EI:;hlng The DCbus voltage is above limits. « Usealarger IDM unit. No Open Contactor
(DriveOvervoltageFault) Install shunt module. Enable
glgr;raF:’(leltlve/Negatlve o Flashing Positive/Negative software overtravel | _ g:::g mlgtrlt()rgvirlt)siltiings are appropriate. | Yes Decel/Disable
(Pos/NegSoftOvertravelFault) Red limit exceeded.
(E(:\Z;S;)::J; [iﬁf)d El:jhing Excessive IDM unit speed. ; \C/Q:EI;I; Egg:rrll?mn No Coast/Disable
Increase the feed forward gain.
E19FollowE « Increase following error limit or time.
— Follow Error Flashing . - Check position loop tuning. .
(PositionErrorFault) Red Excessive position error. .« Verify sizing of syste. Yes Coast/Disable
Verify mechanical integrity of system
within specification limits.
E30 — Motor Feedback Comm | Flashing Error communicating with position - Cycle power. .
(MotFeedbackFault) Red feedback device. « Iffault persists, replace IDM unit. No Decel/Disable
. . ' « (Check IAM input AC voltage on all phases.
E37 — Phase Loss Flashing Problem with the AC power connection ’ : : i
« Disable the IDM unit before removing No Decel/Disable
(PowerPhaseLossFault) Red on IAM module. power.
E38 — Sercos Ring Fit Flashing I~ « Check that sercos cable is present and .
(SercosFault) Red Lost sercos communications. connected properly. No Decel/Disable
Disable the IPIM module Enable hardware
e . - . input fault.
E[‘)B EDml;T IIEnain Fltl Efghmg 'S\:lISnS;Tg IPIM module Enable input Verify that IPIM module Enable hardware | Yes Decel/Disable
(DriveEnablelnputFault) gnat. input is active whenever the IPIM module
is enabled.
E48 - Internal . ) « Power Cycle. Coast/Disable/
Communications Fault Solid Red glgllsbeugr hardware failure on the 12C or If fault persists, replace DM unit. No Open Contactor
(DriveHardFault) ' Enable
« Verify wire terminations, cable/header .
. . ' Coast/Disable/
E49 — Safety Fault Flashing . T connections, and +24V.
(DriveHardFault) Red Safe-off input timing mismatch. .+ Reset error and run proof test No Eﬁ:glgontactor
If fault persists, replace module.
E50 — Sercos Same Addr . Duplicate node address detected on « Verify that each sercos module is assigned .
(SercosRingFautt) Solid Red Sercos ring. aunique node address. No Decel/Disable
E54 — Current Feedback ) « Power Cycle. Coast/Disable/
Hardware Fault Solid Red s)éigscstg; feedback current was « Iffault persists, replace IDM unit. No Open Contactor
(DriveHardFault) ’ Enable
_ . « Check IDM unit power/feedback wiring.
ED6 5 HHogl;upl Elgéhmg Hookup procedure failed. + Refer to RSLogix 5000 on-screen message | No Coast/Disable
(DriveHardFault) for resolution.
Check IDM unit power/feedback wiring.
E66._ A « Refer to RSLogix 5000 on-screen message
— Autotune Flashing . for resolution. .
(DriveHardFault) Red Autotune procedure failed. Perform Hookup Test in RSLogix 5000 No Coast/Disable
software.
« Consult RSLogix 5000 help screen.
E67 — Task Init . ' ' + (ycle power. Coast/Disable/
DriveHardFaul Solid Red Operating system failed. «  Iffault persists, replace module. No Open Contactor
(DriveHardFault) Enable
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Table 26 - Exception and Fault Behavior (continued)

; RSLogix
IPIM D|'s pIaY IDMStatus Potential Cause Possible Solution Programmable | Fault Behavior
(RSLogix Drive Fault) Indicator Fault Action
Ok . . . « Load default parameters, save to Coast/Disable/
ED6 9 HOdech tsIInlt Solid Red L\lg)r?t\:gllfg:rznﬁmw;:;gﬁﬂf; dueto nonvolatile memory, and recycle power or | No Open Contactor
(DriveHardFault) : reset the IPIM module. Enable
_ : B . « Load default parameters, save to Coast/Disable/
ED7 0 HNV df\élenll Int Solid Red L\l(?r?t\:glli)tgsr?seg;t?/xrl: Z(:rr(r)l:pt dueto nonvolatile memory, and recycle power or | No Open Contactor
(DriveHardFault) : reset the IPIM module. Enable
_ ; . o « Cycle power. Coast/Disable/
E". MemoryInit Solid Red RAM or nonvolatile memory validation | | If fault persists, replace module. No Open Contactor
(DriveHardFault) failure. Enable
« Replace the failed module.
iy . « (Check the ambient temperature.
Eu Drive Overtemperature | Flashing Excessive heat in the circuitry. « (hange the command profile to reduce Yes Decel/Disable
(DriveQvertempFault) Red speed or increase time.
« (Check the mounting clearance.
. L + Reset System. Coast/Disable/
E76 — CAN Init . CAN hardware initialization fault :
(DriveHardFaut) Solid Red detected. « Iffault persists, replace system module. No I(E)E:l?lecomacmr
_ . « (ycle power. Coast/Disable/
E7§ Sercos ni Solid Red Sercos hardware fault detected. «If fault persists, replace module. No Open Contactor
(DriveHardFault) Enable
_ 3 . - Lower ambient temperature. Coast/Disable/
E199 IGBT Over temperature. | Flashing Excessive IGBT temperature. + Reduce motion profile. No Open Contactor
(DriveOvertempFault) Red Enable
Use a Web Browser to The IPIM module supports a basic web interface for common status reporting
. and network configuration attributes, including:
Monitor System Status 8 8
o Diagnostics
e IPIM Indicators
e IPIM Information
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Chapter 7

To access the web interface:

1. Usingan Ethernet cable, connect your computer to one of the Ethernet
ports on the IPIM module (refer to Figure 11 on page 40 for location).

2. Open a web browser program(l) and enter the IP address of the IPIM

module.

The Home screen will be displayed.

| Expand __Minimize [
Home

£ biagnosties
IPIM Indicators
IPIM Information
Hetwork Settings
Ethemet Statistics
CIP Statistics
Menitor Signals
Fault Log

Browse IDMs.

LI—I_’Ij

Home

LR C] 2094-SEPM-B24-S P

IPIM Information
Ethernet MAC Address
1P Address

Product Revision
Catzleg Number
IPIM Serizl Humber
Status

Uptime

00:00:BC:C3:54:1D
10.91.84.199
1.002.008
2094-SEPM-B24-5
80323000
Monitoring

0 days, 0h:07m:iS7s

Resources.

Visit

m
informaticn

=l

[pone

0 I o

[&J Local intraret

3. Selecting IPIM Indicators provides indicator status.

@ Allen-Bradiey
K

Home

Diagnastics.

[0 101 indicators
IPIM Information
Hetwork Settings
Ethemet Statistics
CIP Statistics
Menitor Signals
Fault Log

Browse IDMs.

LI—I_’Ij

2094-SEPM-B24-S

1PIM Ind. N_IPIM Info N Net.Set N Enet.Stat N CIP.Stat N Mon.Sigs ™, Fault Log

ih- [Rw0% -y

Rockwell
Automation

=)

LED Indicators

Contrsl bus: [
Module status: [l
Netuork Status: [

DC Bus: a

Control bus present, no major faults
Operating normally
No active connections

DC bus present, all IDMs disabled, no major faults.

Seconds Between Refresh: 15| Disable Refresh with 0.

Copyright @ 2011 Rockwell Automation, Inc. All Rights Reserved,

i (1 item remaining) Downloading picture http: /10,984,199 magesfleDfED o | | [ [ [ |

[&3 Local intranet

[ - [®Rwow -

4. Network settings displays a summary of the various parameters.

@ Allen-Bradley
|

Homa

B oizgnesues
IPIM Indicators
IPIM Information
Network Settings
Ethernet Statistics
CIP Statistics
Monitor Signals
Fault Log

Brovse [DMs

2094-SEPM-B24-S

Rockwel
Automation

1PIM Ind. N IPIM Info Y net.set N_Enet.stat N cip.stat N Mon.Sigs Y Fault Log

4 [

Network Settings

Ethernet Address (MAC)

1P Address
Subnst Mask
Default Gatavay

Primary Hame Server

Secondsry Name Server

Default Domain Name
Host Name

Name Resolution

Obtain Network Configuration

Autonagotiste Status
Port Speed

Duplex Mods

0D:00:BCICI:9A:1D
10.51.84.199
255.255.252.0
10.51.84.1
169.254.1.1
0.0.0.0

IPIM

IPIM

DNS Disabled
DHCP Disabled
Dissbled

100 Mbps

Full

=

[ & Errar on page.

[%3 Local intranet

a - | R0n - g

1

Internet Explorer version 6.0 (or greater) or Mozilla Firefox version 4.0 (or greater) is required.
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Notes:
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Chapter 8

Remove and Replace the Kinetix 6000M IPIM
Module

This chapter provides removal and replacement procedures for your
Kinetix* 6000M IPIM module.

Refer to your Kinetix 6000 Multi-axis Servo Drives User Manual, publication
2094-UMO001, or Kinetix 6200 and Kinetix 6500 Modular Multi-axis Servo
Drives User Manual, publication 2094-UMO002, for other replacement

procedures.
Topic Page
Before You Begin 103
Remove the IPIM Module 104
Replace the IPIM Module 105

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.

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

Before You Begin You will need these tools available before you begin removal and replacement

procedures:
o A small screwdriver, 3.5 mm (0.14 in.)

e Voltmeter
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Chapter8  Remove and Replace the Kinetix 6000M IPIM Module

Remove the IPIM Module Follow these steps to remove your IPIM module from the 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 may have
multiple sources of power. More than one disconnect switch may be
required to de-energize the system.

c ATTENTION: To avoid shock hazard or personal injury, assure that all

2. Wit 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. You should attempt the procedures in this document only if 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 IPIM module you are
removing.

To identify each connector, refer to page 40.
4. Remove the hybrid cable from the cable shield clamp, as shown.

5. Loosen the mounting screw (bottom center of 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 will pivot on top bracket).
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Replace the IPIM Module

7. Lift the bracket out of the power rail slot and remove the module from
the power rail.

Power Rail

Guide Pin

P! i Pivot Module Upward

Side View

Follow these steps to replace the IPIM module on the Bulletin 2094 power rail.

1. Inspect the module connector pins and power rail connectors and
remove any foreign objects.

2. Hang the module mounting bracket from the slot on the power rail.

IMPORTANT  Power rails must be in vertical orientation before replacing drive
modules or pins may not seat properly.

3. Pivot module downward and align the guide pin on the power rail with

the guide pin hole in the back of the module (refer to the figure above).

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

Use 2.26 Nem (20 Ibein) torque to tighten the mounting screw.
Reconnect the module connectors.

Reapply power to the system.

. N

Verify that the system is operating properly.
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Notes:
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Appendix A

Certification

Kinetix 6000M Safe Torque-off Feature

This appendix introduces you to how the safe torque-off feature meets the
requirements of Performance Level d (PLd) and Category 3 (Cat3) per EN
ISO 13849-1 and SILCL 2 per IEC EN 61508, EN 61800-5-2 and EN 62061.

Topic Page
Certification 107
Description of Operation 108
PFD, PFH, and MTTFd Definitions m
PFD, PFH, and MTTFd Data m
Wire Your Safe Torque-off Circuit m
IDM Safe Torque-off Feature 12
IDM System Safe Torque-off Example 113
Cascade the Safe Torque-off Signal 15
Safe Torque-off Signal Specifications 15

The TUV Rheinland group has approved the Kinetix” 6000M integrated
drive-motor system for use in safety-related applications up to

EN ISO 13849-1 performance level d (PLd) and category 3, SIL CL 2 per
IEC EN 61508, EN 61800-5-2 and EN 62061, in which removing the motion

producing power is considered to be the safe state.

Important Safety Considerations

The system user is responsible for the following:
e Validation of any sensors or actuators connected to the system
e Completing a machine-level risk assessment

o Certification of the machine to the desired EN ISO 13849-1
performance level or EN 62061 SIL level

e Project management and proof testing
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Description of Operation

108

Category 3 Requirements According to EN IS0 13849-1

Safety-related parts are designed with these attributes:

e Asingle fault in any of these parts does not lead to the loss of the safety
function

e A single fault is detected whenever reasonably practicable

e Accumulation of undetected faults can lead to the loss of the safety
function, which results in failure to remove motion producing power
from the motor.

Stop Category Definition

Stop category 0 as defined in EN 60204 or Safe Torque Off as defined by
EN 61800-5-2 is achieved with immediate removal of motion producing
power to the actuator.

IMPORTANT  In the event of a malfunction, the most likely stop category is category 0.
When designing the machine application, timing and distance should be
considered for a coast to stop. For more information regarding stop
categories, refer to EN 60204-1.

Performance Level (PL) and Safety Integrity Level (SIL)

For safety-related control systems, Performance Level (PL), according to EN
ISO 13849-1, and SIL levels, according to EN 61508 and EN 62061, include a
rating of the systems ability to perform its safety functions. All of the safety-
related components of the control system must be included in both a risk
assessment and the determination of the achieved levels. Refer to the EN ISO
13849-1, EN 61508, and EN 62061 standards for complete information on
requirements for PL and SIL determination.

The safe torque-off feature provides a method, with sufficiently low probability
of failure, to force the power-transistor control signals to a disabled state.
When disabled, or any time power is removed from the safety enable inputs, all
of the IDM output-power transistors are released from the On-state. This
effectively removes power generated by each IDM unit connected to a single
IPIM module and using connections to an external safety device (E-stop, light
curtains, and so on). This results in a condition where the IDM unit is coasting
(stop category 0). Disabling the power transistor output does not provide
mechanical isolation of the electrical output, which may be required for some
applications.

Under normal operation, the safe torque-off inputs are energized. If either of
the safety enable inputs are de-energized, then all of the output power
transistors will turn off. The safe torque-off response time is less than 12 ms.
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ATTENTION: Permanent magnet motors may, in the event of two
simultaneous faults in the IGBT circuit, result in a rotation of up to 180
electrical degrees.

ATTENTION: If any of the safety enable inputs de-energize, then the
SafeOffModeActiveStatus bit of the drive status word in the Axis Tag
structure will be set to 1. It will reset to 0 when both safety enable inputs are
energized within 1 second (see Figure 37). The safety fault occurs after 1
second.

A
VAN

Figure 37 - System Operation when Inputs are Meeting Timing Requirements

| |
VD[ s 1 1
SAFETY ENABLET1+ ‘ ‘
0V DC ‘ ‘
24V DC 1 : ; ;
SAFETY ENABLE2-+ : | | |
v ‘ i ] ]
[ [T [ r
DriveHardFault | 1 Second | |
0 T } f t
: | 1Second | |
77777 I I
SafeOffModeActiveStatus | |
0 ‘
! 1 11 |
(1] (213 006 (6

Item Description

(1] At least one input is switched-off. SafeOffModeActiveStatus bit is set to 1.

Second input is switched-off within 1 second.

Firstinput is switched-on.

Second input is switched-on within 1 second of the first input.

Both inputs change state within 1 second, therefore DriveHardFault is not posted.

M 60 0|0

SafeOffModeActiveStatus bit set back to 0 if events 3 and 4 occur within a 1 second time interval.

Troubleshoot the Safe Torque-off Function

Error Fault Message RSLogix . . .
Code (HIM) Anomaly Potential Cause Possible Resolution

« Loose wiring at safe torque-off connector. | « Verify wire terminations, cable/header
Miswiring of the safe torque-off connections, and +24V.

connector. « Reset error and run proof test.
(able/header not seated properly in safe If error persists, return the module to
torque-off connector. Rockwell Automation.

- Safe torque-off circuit missing +24V DC.

Safe torque-off function mismatch.

" System will not allow motion. Safe
E49 Drl\fleHardFauItﬁ HWH torque-off mismatch is detected when
(safe torque-o 0 safety inputs are in a different state for
more than 1 second.

.

.
.
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Figure 38 demonstrates when the safe torque-off mismatch is detected and a
DriveHardFault is posted.

Figure 38 - System Operation in the Event that the Safety Enable Inputs Mismatch

24VDC

SAFETY ENABLET+
0vDC
24VDC

SAFETY ENABLE2+
0vDC
1

DriveHardFault
0

1
SafeOffModeActiveStatus

1 Second

When one safety input is turned off, the second input must also be turned off,
otherwise a fault is asserted (see Figure 39). The fault is asserted even if the first

safety input is turned on again.

Figure 39 - System Operation in the Event that the Safety Enable Inputs Mismatch

Momentarily

24V =

SAFETY ENABLET+
0vDC
24VDC
SAFETY ENABLE2+
0vDC

DriveHardFault

SafeOffModeActiveStatus

1 Second

A\

ATTENTION: The safe torque-off fault (E49) is detected upon demand of the
safe torque-off function. After troubleshooting, a safety function must be
executed to verify correct operation.

IMPORTANT  The Safe Torque Off fault (E49) can be reset only if both inputs are in the off
state for more than 1second. After the E49 reset requirement is satisfied, an
MASR command in RSLogix software should be issued to reset the
DriveHardFault.
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PFD, PFH, and MTTFd
Definitions

PFD, PFH, and MTTFd Data

Wire Your Safe Torque-off
Circuit

Safety-related systems can be classified as operating in either a Low Demand
mode, or in a High Demand/Continuous mode:

e Low Demand mode: where the frequency of demands for operation
made on a safety-related system is no greater than one per year or no
greater than twice the proof-test frequency.

o High Demand/Continuous mode: where the frequency of demands for
operation made on a safety-related system is greater than once per year.

The SIL value for a low demand safety-related system is directly related to
order-of-magnitude ranges of its average probability of failure to satisfactorily
perform its safety function on demand or, simply, average probability of failure
on demand (PFD). The SIL value for a High Demand/Continuous mode
safety-related system is directly related to the probability of a dangerous failure
occurring per hour (PFH).

These PFD and PFH calculations are based on the equations from EN 61508
and show worst-case values.

This table provides data for a 20-year proof test interval and demonstrates the
worst-case effect of various configuration changes on the data.

Determination of safety parameters is based on the assumption that the system
operates in high demand mode and that the safety function will be requested at
least once a year.

Table 27 - PFD and PFH for 20-year Proof Test Interval

Attribute Value
PFH (1e-9) 0.35
PFD (1e-3) 0.062
Proof test (years) 20

Refer to Safe Torque-off Connector on page 42 for wiring details.

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

IMPORTANT  To be sure of system performance, run wires and cables in the wireways as
established in the user manual.

IMPORTANT  Pins 8 and 9 (24V+) are used only by the motion-allowed jumper. When
wiring to the wiring-plug header, the 24V supply (for an external safety
device that triggers the safe torque-off request) must come from an
external source, otherwise system performance will be jeopardized.
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IDM Safe Torque-off Feature

European Union Directives

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

CE Conformity

Conformity with the Low Voltage Directive and Electromagnetic
Compatibility (EMC) Directive is demonstrated by using harmonized
European Norm (EN) standards published in the Official Journal of the
European Communities. The safe torque-off circuit complies with the EN
standards when installed according to instructions found in this manual.

EMC Directive

This unit is tested to meet Council Directive 2004/108/EC Electromagnetic
Compatibility (EMC) by using these standards, in whole or in part:

e EN 61800-3 - Adjustable Speed Electrical Power Drive Systems,
Part 3 - EMC Product Standard including specific test methods

e EN61326-2-1 EMC - Immunity requirements for safety-related systems

The product described in this manual is intended for use in an industrial
environment.

CE Declarations of Conformity are available online at rok.auto/certifications.

Low Voltage Directive

These units are tested to meet Council Directive 2006/95/EC Low Voltage
Directive. The EN 60204-1 Safety of Machinery-Electrical Equipment of
Machines, Part 1-Specification for General Requirements standard applies in
whole or in part. Additionally, the standard EN 50178 Electronic Equipment
for use in Power Installations apply in whole or in part.

Refer to the Kinetix Rotary Motion Specifications Technical Data, publication
KNX-TD001, for environmental and mechanical specifications.

The safe torque-off circuit, when used with suitable safety components,
provides protection according to EN ISO 13849-1 (PLd), Cat3 or according
to EN 62061 (SIL2). The safe torque-off option is just one safety control
system. All components in the system must be chosen and applied correctly to
achieve the desired level of operator safeguarding.

The safe torque-off circuit is designed to safely turn off all of the output-power
transistors.

You can use the safe torque-off circuit in combination with other safety devices
to achieve the stop and protection-against-restart as specified in IEC 60204-1.
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IDM System Safe Torque-off
Example

Refer to the Kinetix Safe-off Feature Safety Reference Manual, publication
GMC-RM002, for wiring examples.

ATTENTION: This option may be suitable for performing mechanical work
on the drive system or affected area of a machine only. It does not provide

A electrical safety.

SHOCK HAZARD: In Safe Torque-off mode, hazardous voltages may still be

present at the IDM unit. To avoid an electric shock hazard, disconnect power
to the system and verify that the voltage is zero before performing any work
on the IDM unit.

Safe Torque-off Feature Bypass

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

Motion-allowed Jumper Installed
(Safe-off feature bypassed)

Figure 40 shows a typical safe torque-off configuration. Refer to Kinetix Safe-
off Feature Safety Reference Manual, publication GMC-RMO002, for further
information and wiring diagrams.

For additional information regarding Allen-Bradley” safety products, including
safety relays, light curtain, and gate interlock applications, refer to the Safety

Products Catalog, website http://www.ab.com/catalogs.
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Figure 40 - Typical Kinetix 6000M and Kinetix 6000 Safe-off Configuration

Safe-off Control Circuit
Middle-drive Headers

Connections
[ T T T T T <——— (2090-XNSM-M)  ————
Last-drive Header
. | D (2090-XNSM-T)
2090-XNSM-W @
First-drive Wiring Header D

@ @
& & o

Drive-to-Drive Safe-off Cables  1709.co  1202-C03 [/1202_(02 1202-C10 1202-C03

3

=5
==|mm)
il
o]
o
<]

|

IDM Unit 1 = 2090-CHBIFS8-12AAxx System 2
IPIM to IDM Hybrid Cable Kinetix 6000
Drive System

2090-CHBP8S8-12AAxx
IDM to IDM Hybrid Cable

System 1
Kinetix 6000 and Kinetix 6000M
Systems

~

2090-CNSxPxS
Network Cable

IDM Unit

IMPORTANT  When using the Kinetix 6000M system in a cascaded system with Kinetix
6000 drives, the IPIM module only forwards the safety feedback monitoring
signals. Additionally, it is absolutely necessary that the safety feedback
connections be cascaded through each drive on the power rail so that any
safety device can recognize when the Kinetix 6000 drive opens the feedback
contactor in the cascaded safety string.
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Cascade the Safe Torque-off The total number of IAM, AM, and IPIM modules in a single cascaded safety

Sianal circuit is limited due to the current carrying capacity of the cascaded safety
g wiring.
Use the following equation to calculate the number of IDM units that can be
added to a cascaded safety chain if Kinetix 6000-S safety accessories are used.
m = (16-n)x3 where:
m = maximum number of IDM units
n = number of Kinetix 6000-S modules in the safety chain.
EXAMPLE  Using Figure 40, n equals 5 since there are 5 Kinetix 6000-S modules in the
system. The maximum number of IDM units that can be connected to the
cascaded safety circuit through one or more IPIM modules is:
m=(16-5)x3=33.
Safe Torque-off S|gna| This table provides specifications for the safe torque-off signals used.
Specifications Attribute Value
Input current less than10 mA
Input ON voltage range 18...26.4V DC
Maximum input OFF voltage 5VDC
Safety inputs Input OFF current 2mA @ Vin less than 5V DC
Pulse rejection width 700 s
External power supply SELV/PELV
Input type Optically isolated and reverse voltage protected
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Notes:
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Appendix B

Interconnect Diagram

This appendix provides a wiring example for the Kinetix® 6000M integrated
drive-motor system.

Topic Page
IPIM Module and IDM Unit Wiring Example 18
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Interconnect Diagram

Figure 41 - IPIM Module and IDM Unit Wiring Example

2094-SEPM-B24-S MDF-SBxxxxx-Qx8xA-S
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DC+ %>_
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SH1
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etwork Lable RTN_RX+ 3 Brown RTN_TX+ 3 3 RTN_RX-
Output Connector -
TX- 4 White/Blue RX- 4 4 TX-
REF 5 Green REF 5 5 REF
\V \V
| Network Cable Network Cable
o+ 1 ~ Input Connector Output Connector
i ;
= ; 1 1/0 24V+
L 2 Overtravel-
F- To Safe-off Digital Input
safe-off =015 Control Circuit Connector 1 |3 Vo 24y CoM
Connector . 6 4 Registration 2
SE1 ; 5 Shield
2%+
9
% J 1 1/0 24+
| Digital Input 2 Overtravel+
1 424V
3 1/0 24V COM
Enable Input ; 2 OJ Connector 2 4 R/ istration 1
Connector PR O egistration
—13 (M 5 Shield
D+ 1 1 1/0 24V+
S>——
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Connectors (2) RD%# or Switch Connector3 | 3 1/0 24V COM
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Appendix C

Before You Begin

Upgrade the Kinetix 6000M System Firmware

This appendix provides procedures for upgrading firmware for the
Kinetix® 6000M integrated drive-motor (IDM) units and IDM power
interface modules (IPIM).

Topic Page
Before You Begin 119
Configure Logix Communication 120
IPIM Module Firmware Upgrade 121
IDM Unit Firmware Upgrade 126
Verify the Firmware Upgrade 130

Upgrading firmware for the Kinetix 6000M system is done by using
ControlFLASH software. The procedure for upgrading the IDM units uses
the sercos interface, similar to axis modules. However, upgrading firmware on
the IPIM module is accomplished over the EtherNet/IP™ network.

You need the following software and information before you begin.

Description Cat. No. ;g;:ww:::‘;lézgii: nor
RSLogix 5000° software 9324-RLD300NE 20,010 or later
ControlLogix® sercos module 1756-MxxSE 20.007 or later
CompactLogix™ sercos module 1768-MO4SE 20.007 or later
SoftLogix™ sercos PCl card 1784-PM16SE 20.007 or later

RSLinx® software 2.590 or later
ControlFLASH™ software kit (" From website

(atalog number of the targeted IPIM module and IDM unit you want to upgrade

Network path to the targeted IPIM module and IDM unit.

(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 Quick Start, publication
1756-05105.

(2) Version 20.000 may be used if the motion database has been updated.

IMPORTANT  Control power must be present prior to upgrading your IPIM module or IDM
units.

firmware upgrade due to unpredictable motor activity, do not apply 3-phase

c ATTENTION: To avoid personal injury or damage to equipment during the
AC or common-bus DCinput power to the IAM module.
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COnfigure Logix This procedure assumes that your communication method to the Logix

Communication

controller is using the Ethernet protocol. It is also assumed that your Logix

Ethernet module has already been configured.

For more information, refer to the ControlLogix System User Manual,

publication 1756-UMO001.

Follow these steps to configure Logix communication.

1. Open your RSLinx Classic software.

2. From the Communications pull-down menu, choose Configure Drivers.

The Configure Drivers dialog box opens.

Close
Add New...

Configured Drivers: -

_Mame and Description | Status.
Configure...

Startup...
Start
Stop

Delete

el kg

. From the Available Drive Types pull-down menu, choose Ethernet

devices.

. Click Add New.

The Add New RSLinx Classic Driver dialog box opens.

. Type the new driver name.

"Add New RS[inx Classic Driver =

Choose a name for the new driver. oK
[15 characters masimum) -

|4B_ETHA1 —Jcanw

. Click OK.

The Configure driver dialog box opens.

‘Configure driver: ABCETH

Station Mapping |

Station | Host Name Add New ]

0 10.91.36.82
Pifioes | Delete

63

. Type the IP address of your Logix Ethernet module.

The IP address shown is an example. Yours will be different.
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IPIM Module Firmware
Upgrade

8. Click OK.

The new Ethernet driver appears under Configured Drivers.

Configure Drivers ﬂil

—&wailable Driver Types:

Cl
IEthemet devices j Add Mew... | e

Help

ud

— Configured Drivers:

Mame and D escription | Status |
AB_ETH-1 A-B Ethemnet RUMMING Running Configure...
LocalSubnet &-B Ethernet RUNNING Running

Startup...
Sitart
Sitop

Delete

FEELE

9. Click Close.
10. Minimize the RSLinx application dialog box.

IMPORTANT  The IPIM module does not accept a firmware upgrade request when it has
an active CIP™1/0 connection.

An active CIP I/O connection exists when the IPIM module has been
integrated into the I/O configuration tree in RSLogix 5000 software. The
IPIM module only accepts a firmware upgrade request when the connection is
inhibited. The connection can be inhibited from I/O Configuration>Enet
Module>IPIM Module Properties>Connection tab (see below). The IPIM
module always accepts a firmware upgrade request if it is connected to a Logix
Ethernet module, but has not been integrated in the I/O configuration tree.

Additionally, the firmware upgrade can be accomplished by disconnecting the
IPIM module from the Logix Ethernet module and establishing a direct
connection to a computer with ControlFLASH software.

General‘ Connection |Modulelnfo Internet Pratocal | Port Configuration | Metwark.

Requested Packet Interval [RPI): a e 5.0 - 750.01

[ Inhibit Module

] tajor Fault On Controller If Connection Fails While in Run Mode

Use Unicast Connection over EtherNet/IP

M odule Fault

Status: Running
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122

Follow these steps to select the IPIM module to upgrade.

1. Make sure the IPIM module will accept a firmware request prior to

attempting the firmware upgrade (see page 121).
2. Open your ControlFLASH software.

You can access the ControlFLASH software by either of these methods:

¢ From the Tools menu in RSLogix 5000 software, choose
ControlFLASH.

o Choose Start>Programs>FLASH Programming Tools>
ControlFLASH.

The Welcome to ControlFLASH dialog box opens.

Welcome to ControlFLASH

‘wielcome to ControlFLASH. the firmware

update tool. ControlFL&SH needs the

following information from you before it can

1 begin updating a device.

(.fm!f‘ﬂf | 1.The Catalog Mumber of the target device.

2.The Metwork Configuration parameters
[optional].

3.The Metwark Path to the target device.

4. The Firmware Revision for this update.

< Back I Mest > I Cancel Help

3. Click Next.
The Catalog Number dialog box opens.

Catalog Number

Enter the catalog number of the target device:

|2094-5EPM-B24-5

Control BEEEED) =
o 1759 TERM
M 1769-L35CH
17891 35E
>0 |17seczeERn
] 1784-PROZAE

1784 PMI1ESE
EPH

#-5B1003P-Qunzn-5
MOx-SB1003P-0xedw-S
MOx-581153H-Qux2x-5
MOx-581153H-Huxdx-5
MOx-SB1304F-unas
MOx-581304F-Quxdn-5 5

< Back I Mest > I Cancel Help

4. Select your IPIM module.
5. Click Next.
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The Select Device to Update dialog box opens.

Select the 2094-SEPM-B24-5 device to update and click DK

Bl

IV Autcbrowse | Fiefresh I Browsing - hode 10.91.15.156 found
EE ‘Workstation, USMEQISTOS2 =
== Linx Gateways, Ethernet g g

&5 AB_ETH-2, Ethernst 10,91,15.140 10,91,15.141 10.91,15.142 10.91.15.144

&g AB_ETH-3, Ethernst Panelview-Plus 1756-EMZTIC  1756-EMZTIC  1794-AENT/E
[ 10.91.15.140, Panelview

z
B &
- 10.91.15.141, 1756-EN2
1 :
[
[
[

Lus

- 10.91.15.142, 1756-EN2
b4 10,91,15,144, 1794-AEN 10.91.15.145 10.91.15.146 10.91.15.150 10.91.15.151
b6 10.91,15,145, 1794-AEN 1794-AENT/E  1794-AENT/E IDM Power... IDM Power..,
:|'" 10.91.15.146, 1794-4EN A A

[[10.91.15.150, 2094-SEPM-B24-5, IDM Power Interface Moduls]

] 10.91.15,151, 2094-SEPI =y =g

' 10.91.15.152 10.91.15.153 10.91.15.154 10.91.15.155
% 10.91.15.152, 2094-5EPI

| 10,91.15.153, 2094-5EPI IDM Power...  IDM Power... IDMPower... IDM Power...

] 10.91.15.154, 2094-5EPI

] 10.91.15.155, 2094-5EPI g g g g

] 10.91,15.186, 2094-SEP— | 10 o) e 1 gp.ar.15.157 10.91.15.158 10.91,15.159

a 10.91.15.157, 2094-5EPI DM Power.,. 1DM Power... IDMPower,.. IDM Power,..
10,91.15.158, 2094-5EP|

] 10.91.15.159, 2094-5EPI

-7 AB ETHIP-1, Ethernet b
»

QK I Cancel |
6. Expand your Ethernet node and EtherNet/IP network module.

7. Select the IPIM module to upgrade.
8. Click OK.

The Firmware Revision dialog box opens.

Firmware Revision

Catalog Mumber:  2094-5EPM-B24.-5
Serial Mumber: 00000000
Current Rewvision: 1.002.20

Cﬂntrﬂl — Select the new revigion for this update:

FLASH
i Bestrictions..l
_’I About |rHfo |

Restricti...

[ Show all revisions

— Current Folder:
c:Yprogram fileshcontrolflash _I

< Back I Mest > I Cancel | Help |

9. Select the firmware revision to upgrade.

10. Click Next.
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The Summary dialog box opens.
summary

DAMGER: The target module is about to be
update with new firmware. During the update the
module will be unable to perform its normal control
1 function. Please make sure that all processes
Lﬂn!rﬂl affected by this equipment have been suzpended
and that all zafety critical functions are not
affected. Tao abart this firmware update, press
Cancel now. To begin the update now, press
Finigh.

Catalog Mumber:  2094-SEPK-B24-5
Serial Mumber: 00000000

Current Revizion: 1.002.00
Mew Revizion:  1.002.20

Mare Info

< Back I Finizh I Cancel | Help |

11. Confirm the IPIM module catalog number and firmware revision.
12. Click Finish.

This ControlFLASH warning dialog box opens.
summary

DAMGER: The target module is about to be
update with new firmware, During the update the
module will be unable to perform its nomal control
1 function. Please make sure that all processes
(.-ﬂn!f'ﬂf affected by thiz equipment have been suspended
and that all zafety critical functions are not
affected. Tao abart this firmware update, press
Cancel now. To begin the update now, press
Finish.

2 Are you sure you want to begin
\:/ updating the target device?

< Back I Finish I Cancel Help

13. Click Yes (only if you are ready).

This ControlFLASH warning dialog box opens.

| E Flashing the IPIM Will Halt Drive Operation on Power Railll!
el

Cancel |

14. Acknowledge the warning and click OK.
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The Progress dialog box opens and upgrading begins.

Catalog Mumber:  2094-SEPM-B24-5
Serial Mumber: 00000000

Current Rewvision:  1.002.00

MNew Revisior:  1.002.20

Waiting for transfer delay... 2 seconds.

After the upgrade information is sent to the IPIM module, the module
resets and performs diagnostic checking.

Progress )

Catalog Mumber:  2094-SEPM-B24-5
Serial Mumber: 00000000

Current Revision:  1.002.00

Mew Revision:  1.002.20

Paolling for power-up... Time left until abort: 120 seconds.

15. Wait for the Progress dialog box to timeout.

It is normal for this process to take several minutes.

IMPORTANT Do not cycle power to the drive during this process or the firmware
upgrade will not complete successfully.

16. 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 17.

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
Catalog Mumber: 2094-5EPM-B24-5
Serial Mumber: 00000000

Current Revision: 1.002.00 Wiew Log
New Revision: 1 goz 20

Status Help

et
_ i |
_ Bepeat |

Repeat

17. Click OK.
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IDM Unit Firmware Upgrade Follow these steps to select the IDM unit to upgrade.

1. Open your ControlFLASH software.

You can access the ControlFLASH software by cither of these methods:

¢ From the Tools menu in RSLogix 5000 software, choose
ControlFLASH.

e Choose Start>Programs>FLASH Programming Tools>
ControlFLASH.

The Welcome to ControlFLASH dialog box opens.

Welcome to ControlFLASH

Welcame ta ContralFLASH, the firmware

update tool. ControlFLASH needs the

fallowing information fram vou before it can

1 begin updating a device.

Lﬂntrﬂl 1.The Catalog Mumber of the target device.

2.The Metwork Configuration parameters
[optional].

3. The Metwork Path to the target device.

4. The Firmware Revizion for this update.

< Back I Mext > I Cancel Help

2. Click Next.

The Catalog Number dialog box opens.

Catalog Number

Enter the catalog number of the target device:

|MDx-5B1003P-0xe2s-5

Cantrol BNEEE] |
Pl |1 769-LERM

FLASH BRI

176335

1763 3BERM

1784-PMD2AE

1784-PM1BSE

2094 SEPM 8245

8

MD-SET003P-0xeds-S

MDx-5B1153H -Qux2s-5

MD-SB1153H -Duxds-5

MDu-5B1304F-0ux2a-5

M Dx-5B1304F-0xxdn-5 >

< Back I Mest > I Cancel Help

3. Select your IDM unit.
4. Click Next.
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The Select Device to Update dialog box opens.

Select the MDx-SB1003P-0xx2x-5 device to update and click DK ll

IV Autcbrowse | Fiefresh I Brawszing - node 127 not found

EE ‘workstation, USMEQISTOS2 = g g g

=5 Linx Gateways, Ethernet
: =5 AB_ETH-2, Ethernet a0 13 25
El-@ AB_ETH-3, Ethernet 1756-M165E  MDx-SB100... MOw-SE130...
B 10.91.15.140, Panelview
10.91.15.141, 1756-EN2
10.91.15.142, 1756-EN2
=-E3 Backplane, 1756-410
03, 1756-L7S L
01, 1756-M165E,
02, 1756-M165E,
-5 SERCOS inker—
00, 1756
|13, 1756 module, MOx-SE1L003P-Oxx
28, 1756
03, 1756-M165E,
04, 1756-M165E,
05, 1756-M1ESE,

Bl 09, 1756-EN2T, 1
10.91.15. 144, 1794-4EN
10.91.15,145, 1794-AEN.T

3

=

-
-

5. Expand your Ethernet node, Logix backplane, and EtherNet/IP
network module.

6. Select the IDM unit to upgrade.
7. Click OK.

The Firmware Revision dialog box opens.

Firmware Revision

Catalog Mumber:  MOx-5B1003P-Qux2s-S
Serial Mumber: 00000000
Current Revision: 1.005

Cﬂntrﬂl — Select the new revision for this update: —————

Revision
Abaut nfa |
i

Riestrici..

I~ Show all revisions

r— Current Folder:
c:hprogram fileghcontrolflazh _|

< Back I Mest > I Cancel | Help |

8. Select the firmware revision to upgrade.

9. Click Next.
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The Summary dialog box opens.
summary

[ANGER: The target module is about to be
update with new firmware. During the update the
module will be unable to perform its normal contral
funchion. Flease make sure that all processes
affected by this equipment have been suspended
and that all safety critical functions are not
affected. To abart this firmware update, press
Cancel how. To begin the update now, press
Finish.

Catalog Mumber:  MD=-SB1003P-Mux2u-5
Serial Mumber: 00000000

Current Rewvision: 1,000
MWew Revision:  1.005

{Mare Info |

< Back I Finizh I Cancel I Help |

10. Confirm the IDM unit catalog number and firmware revision.
11. Click Finish.

This ControlFLASH warning dialog box opens.
summary

DAMGER: The target module iz about to be
update with new firmware. During the update the
module will be unable to perform its nomal control
function. Flease make sure that all processes
affected by thiz equipment have been suzpended
and that all safety critical functions are not
affected. To abart this firmware update, press
Cancel how. To begin the update now, press
Finish.

b Are you sure you want ko begin
\{'{) updating the target device?

< Back I Finish I Cancel Help

12. Click Yes (only if you are ready).
This ControlFLASH warning dialog box opens.

ControlFLASH i x|

1 Flashing the Drive Will Cause All Motion o Stop on the SERCOS Ring! 1!
)y

Cancel |

13. Acknowledge the warningand click OK.
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The Progress dialog box opens and upgrading begins.

Progress

Catalog Murmber:  MD=-5B1304F-Qxe2x-5
Serial Mumber: 00000000

Current Revisior:  1.000

MNew Revision: 1.005

Transmitting black 624 of 5377

! Cancel

After the upgrade information is sent to the IDM unit, the unit resets

and performs diagnostic checking.

Progress j

Catalog Mumber:  MD=-5B1304F -Qx2x-5

Serial Mumber: 00000000
Current Revisior: 1,000
Mew Revision: 1.005

Transmitting black 5377 of 5377

14. Wait for the Progress dialog box to time out.

It is normal for this process to take several minutes.

IMPORTANT Do not cycle power to the drive during this process or the firmware
upgrade will not complete successfully.

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. Go tostep 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
Catalog Murmber: MD#-5B1304F-Qxx2s-5
Senial Mumber: 00000000
P (e
Status: Help |
Repeat |

16. Click OK.
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Verify the Firmware Upgrade Follow these steps to verify your firmware upgrade was successful. This

procedure uses an IDM unit as an example, but applies to IPIM modules too.

130

TIP  Verifying the firmware upgrade is optional.

1. Open your RSLinx software.

2. From the Communications pull-down menu, choose RSWho.

"Q? RSLinx Classic Gateway - [RSWho - 1]
a5 File Edit ¥ew Communications Station DDE/OPC Security Window Help 18] x|

=10l x|

| & 28| Blie| 2|

¥ Autobrowse | Hefresh I

Browsing - node 163 not found

== workstation, USMEQISTOR9

&= Linx Gateways, Ethernet

&= AB_ETH-2, Ethernet

E-@x AE_ETH-3, Ethernet

: {E 10.91.15.140, Panelview Plus 1500, Panelview-Plus
10.91.15.141, 1756-EM2T, 1756-ENZT/C
10.91.15.142, 1756-EM2T, 1756-ENZT/C

-3 Backplane, 1756-810/4

00, 1756-L75 LOGIXSS?S, Endhode_0

01, 1756-M165E, 16 Axis SERCOS interface
02, 1756-M165E, 16 Axis SERCOS interface
-5 SERCOS interface, SERCOS network
00, 1756-M165E

* E 03, 1756-M165E, 16 Axis SERCOS interface

1 |

For Help, press F1

-

13, 1756 module, MDx-SE1003P-Cuxx2
28, 1756 module, MDx-SB1304F-Croc?

o

uli} 13 28
1756-M165E  MODw-5B100... MDx-SB130...

[ ora 03f26(12 |03 4

3. Expand your Ethernet node, Logix backplane, and EtherNet/IP

network module.

4. Right-click the device (IPIM or IDM) and choose Device Properties.

The Device Properties dialog box opens.

AB_ETH-3%10.91.15.142%Backplane! ! |

Device Mame; [MDx-5E1003P-0xs2

Vendor: IAIIen-BradIey Company
Product Type: |115
Product Code: {288

Revision: 1.005
R

Serial Mumber: IDDDDDDDD

Faults:

Close % Help |

5. Verify the new firmware revision level.

6. Click Close.
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Definitions

Kinetix 6000M System Sizing

It is recommended that Motion Analyzer (version 6.000 or greater), be used for
sizing your Kinetix” 6000M integrated drive-motor system. If manual
calculation is desired, the following procedure can be used.

Topic Page
Definitions 131
Manually Size the Kinetix 6000M System 132

The following definitions apply:

o Control power = 120/240 single-phase AC voltage connected to the
IAM unit.

e IDM system control power = 42V DC (nominal) voltage from the
IPIM module that is connected to all IDM units.

e IDM system control power load current = IDM unit control power
current consumed by any single IDM unit.

¢ Total IDM system control power load current = Total IDM unit control
power current consumed by all IDM units and connected to a single
IPIM module.

¢ IPIM module control power load current = Total IDM unit control
power load current (same as above).
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Manually Size the
Kinetix 6000M System

132

Step 1: Calculate the IDM unit control power load current for each
IDM unit.

There are three components to the control power load current for each IDM
unit:

¢ Constant power load
e Digital input loads
o Brake loads

Refer to the IDM unit constant load, brake load, and control power load
specifications shown below.

IDM Unit with | Constant Control Power Load | Brake Control Power Load | Output Power Rating

(at. No. Brake (W) (W) (kw)
MDF-SB1003 No 8 0 1.10
MDF-SB1003 Yes 8 15 1.02
MDF-SB1153 No 8 0 1.15
MDF-SB1153 Yes 8 19.5 1.00
MDF-SB1304 No 8 0 1.39
MDF-SB1304 Yes 8 19.5 1.24

The digital input load is calculated as follows:

Digital Input Watts= X Iinputs * Vxm

Where:

Z Linpues = The sum of all load currents on the digital input power supply to

power thC sensor and/or thC sensor input current
V=24V

N = power supply efficiency = 80%

IMPORTANT  (Confirm that the total IDM unit control power load is less than the specified
limit for the IPIM module output rating (270 W). See the Kinetix Rotary
Motion Specifications Technical Data, publication KNX-TD0O1.

IMPORTANT  Confirm that the X I;, , ;¢ value s less than the specified limit (200 mA).

See the Kinetix Rotary Motion Specifications Technical Data, publication
KNX-TDO0O1.
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Example

Example System:

o Common bus leader IAM module

e Two AM modules
e One IPIM module
¢ Six IDM units (shown below)
e 72 total meters of hybrid cable

e Control power = 120V AC, 60 Hz

e Main power = 480V AC => 675V DC

For this example, assume that each digital input uses 50 mA at 24V DC.

IDM Unit Digital with | ConstantLoad | DigInputload | Brakeload | Total Load
(at. No. Inputs | Brake (W) (W) (W) (W)
MDF-5B1153 2 Yes 8 3.0 19.5 30.5
MDF-5B1003 0 No 8 0 0 8
MDF-5B1304 3 No 8 45 0 12,5
MDF-5B1304 0 Yes 8 0 19.5 27.5
MDF-5B1003 0 No 8 0 0 8
MDF-SB1153 2 No 8 3.0 0 n
Total IDM Unit Control Power Load 97.5

The total IDM control power load is less than the specified limit for the IPIM
so this is a valid system configuration.

Step 2: Estimate the IDM system control power load current for all

IDM units connected to each IPIM module.

Estimating the load current for each IDM depends on the IDM
control power voltage applied to each IDM. The loads calculated
in step 1 are specified in watts, so the load current is estimated as:

Where:

I; = IDM unit control power load current for IDM i

W; = load watts for IDM i

V, = voltage applied to IDM i

I} = Total IDM unit control power load current out of the IPIM
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It is important to understand that each IDM unit passes the load current for all
IDM units farther down the daisy chain. The voltage applied at each IDM unit
is dependent on voltage drop in the IDM unit control power conductors of the
hybrid cable. Therefore, the total cable length between an IDM unit and the
IPIM module affect the voltage applied to that IDM unit. Also, the number of
IDM units between an IDM unit and the IPIM module, and the cable length
between each IDM unit also affects the voltage applied to the IDM unit. An
accurate calculation requires modeling the system.

IMPORTANT  Motion Analyzer version 6.000 or later contains a detailed model and
accurately predicts the IDM unit control power load current and the
minimum IDM unit control power voltage at the last IDM unit connected to
each [DM unit.

This example illustrates a simplified load estimation method. The simplifying
assumption is that all the IDM units are connected at the end of the hybrid
cable so the entire cable length supports the total IDM unit control power
current. This also means that the voltage applied at each IDM unit is the same
and all IDM units experience the maximum voltage drop. The figure below
illustrates a real system vs. the simplified system.

I = in
—
IPIM NN AN AAVAY
A i L v, ilz Vs ils
IDM1 IDM2 IDM3
\%
DM 1
I
— > \%
IPIM AN IDM2
\%
IDM3

The specified voltage range for the IDM units is (32...44V DC). The IPIM
module output voltage specification is (40.4...41.7V DC). See the Kinetix
Rotary Motion Specifications Technical Data, publication KNX-TD001. The
equations below illustrate three options for estimating the IDM unit control
power load current assuming a range of 32...42V DC using the simplified
system. Steps 2 and 3 should be applied iteratively to get the best estimate, (see
next step).

e Dividing the total IDM unit load power by 32V DC assumes that all the
IDM units are at the end of the total cable length, and the load current is
sufficiently high to result in the maximum allowable voltage drop at the
end of the cable. This is a very conservative method that always results in
an overestimate of the load current.
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e Dividing the total IDM unit load power by 42V DC assumes that all the
IDM units are at the IPIM module and experience no voltage drop from
the hybrid cable. This is a very liberal method that always results in an
underestimate of the load current.

e Dividing the total IDM unit load power by 37V DC represents more of
an average situation where all the IDM units experience half the
maximum voltage drop. This is a reasonable compromise between the
other two extremes.

W, W, W,
\EY) V37 \ 7

I,

IMPORTANT  (Confirm that the IDM control power current load is less than the specified
limit for the IPIM module (6.5 A). See the Kinetix Rotary Motion
Specifications Technical Data, publication KNX-TD001.

Repeat this procedure for all IPIM modules connected to the power rail.

Example

Using the three equations from this step, the following IDM unit control
power load currents are calculated.

IDM Unit Control Power Voltage DM Unit Control Power Load Current
Estimate (VDC)
32 3.05
37 2.64
4 232

The IDM unit control power current load is less than the specified limit for the
IPIM module for all the load current estimates, so this is a valid system
configuration.

Rockwell Automation Publication 2094-UM003C-EN-P - March 2019 135


http://literature.rockwellautomation.com/idc/groups/literature/documents/td/knx-td001_-en-p.pdf

Appendix D

Kinetix 6000M System Sizing

136

Step 3: Confirm that all IDM units connected to each IPIM module
will have sufficient control power voltage.

This is a complicated calculation to do accurately for the same reasons stated in
step 2. The purpose of this step is to confirm that the last IDM unit in the daisy
chain has sufficient voltage to operate. An estimate of the applied voltage
assuming all the IDM units are at the end of the total cable length can be
calculated as shown below. This calculation results in a very conservative
estimate. It is conservative because it assumes the load current for all IDM units
is carried by the total cable length, which overestimates the voltage drop on the
cable significantly.

Vy=42-1I #L;*R¢

Where:

Vy = voltage at the last (Nth) IDM unit (actually at all IDM units in
the simplified system)

I}, =load current calculated in step 2
L, = total hybrid cable length out to IDM unit N in meters

R( = resistance of the hybrid cable control power conductors in ohms/
meter (0.0274275)

IMPORTANT  Confirm that Vy is greater than the minimum voltage specification for the
IDM (32V DC). See the Kinetix Rotary Motion Specifications Technical Data,
publication KNX-TD0O1.

A better result may be obtained if step 2 and step 3 are repeated iteratively. The
voltage determined for step 3 should be equal to the voltage value used in
step 2. This gives the most accurate value for the simplified system.
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Example

The equations in step 3 are applied to augment the table from the previous step
(shown below). The estimate of the voltage assuming all IDM units are at the
end of the total cable length is included in the last column.

R DA e WU P 15ttt st )
(VDQ) (R)
32 3.05 36.0
37 2.64 36.8
42 232 374

This illustrates how the 32V average voltage estimate is a poor choice for this
system configuration. Using 32V as the applied IDM unit voltage for the load
current calculation results in a calculated voltage at end of the total cable length
of 36V, so the 32V estimate is obviously too small. Using 37V as the applied
IDM unit voltage for the load current calculation results in a calculated voltage
at the end of the total cable length of 36.8V. Therefore 37V is close to the best
possible value and a load current value of 2.64 A will be used for the remainder
of this example. The total IDM unit load current as a percentage is 2.64/6.5 =
40.6%.

The voltage at the end of the total cable length is greater than the minimum
voltage specification for the IDM unit, so this is a valid system configuration.

Using a more sophisticated model, the IDM unit control power load current
was calculated to be 2.42 A and the voltage at the last IDM unit to be 40.15V.
The total IDM unit control power usage was 103 W, compared to 97.5 W
calculated in step 1. The additional 5.5 W are losses in the hybrid cable. This
illustrates how using the simplified system for sizing overestimates the total
IDM unit control power current and the voltage drop along the hybrid cable.

Table 28 and Table 29 show the maximum cable length per IPIM module using
Motion Analyzer.

The following is assumed:
o AIlIDM units are MDF-SB1304 (highest brake load).
o Cable length is identical between all IDM units.
e Minimum cable length is1 m (3.3 ft).
e Every other IDM unit includes a brake, starting with #2.

e When the number of brake IDM units are greater than 1/2 the total
units, they are placed at the end of the daisy chain.

IMPORTANT  When using the simplified system to calculate cable length, the resulting
maximum cable lengths will be much shorter.
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Table 28 - Max Cable Length per IPIM Module using Motion Analyzer (no digital inputs)

Number of IDM Units 10
1234|567 [8[9o]10[1|12[13[14|[15]1 sz EEEUEEEEYEE
0 | 25|50 | 75 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 [ 100 | E
1| 25|50 | 75 | 100|100 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 ;?:70 7/
é 2 50 | 75 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 E;: /
Z |3 75 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 §;4°
§ 4 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 Ejz
§ 5 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 10
E 6 100 | 100 | 100 | 100 | 100 | 100 | 100 | 95 | 84 | 72 | 61 S
7 100 | 94 | 88 | 85| 8 | 72|59 | 4|2 Total Number of DM Units
e NoBke MU =mm 1B Ui 2brke N Unis
s AEEIREE et o

Table 29 - Max Cable Length per IPIM Module using Motion Analyzer
(Digital Input Load = 50%)

Number of IDM Units 110
102345 ]|6|7 |89 ]1]|1]12/13]14]15]16 Fiol I I I Y ~ T
0 [ 25|50 |75 (100100100100 | 100|100 | 100|100 | 100 | 100 | 100 | 100 | 100 | £ ZZ “‘.“
1 25|50 | 75100/ 100/ 100 100|100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 ;j 70 ,
§ 50 | 75 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 i :: j”
|3 75 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 96 E «© / 3
§ 4 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 95 | 69 | 42 § 2:
=
S| 100 {100 {100 | 98 | 97 | 96 | 9% | 88 | 65 | 42 | 15 0
=
E 6 100 95 89 86 80 63 42 20 ! 0 1 2 3 4 5 6 7 8 9 10 1M 12 13 14 15 16 17
7 93 80 60 Iy} 2 Total Number of IDM Units
== No Brake IDM Units === 1Brake IDM Units 2 Brake IDM Units
8 54| 27 T o i ssmeoiine

138 Rockwell Automation Publication 2094-UM003C-EN-P - March 2019



Kinetix 6000M System Sizing ~ Appendix D

Step 4: Estimate the IAM control power load current and the
power dissipation for each IPIM module based on the total
IDM unit control power load.

See the Kinetix Rotary Motion Specifications Technical Data, publication
KNX-TDO001, for specifications on IPIM module dissipation and IPIM
module control power loading. This information is also shown below. The
table below contains equations that can be used to calculate the IAM control
power load for each IPIM module and the heat dissipation for each IPIM
module. The input value (x) is the total IDM unit control power load current
(as a percentage) provided by the IPIM module. This value (in amps) was
calculated in step 2. The value from step 2 must be divided by the rated IPIM
module control power load current, (6.5 A).

:ﬁﬂf&:’o' Power IAM Control Power Current () IPIM Heat Dissipation @

120V AC, 50 Hz Y=3.91x+0.77 Y =23.76x2 + 20.73x + 16.54
240V AC, 50 Hz Y=2.39%+0.60 Y =18.56x2 +30.19 + 27.41
120V AG, 60 Hz Y=372%+0.83 Y =14.57% + 11.40x + 20.01
240V AG, 60 Hz Y =2.45x+0.61 Y =19.63x + 43.22x+ 28.75

(1) Y=IAM control power current; x = Total DM unit control power load current percentage (value from step 2).
(2)  Y=1IPIM module heat dissipation from control power load; x = Total IDM unit control power load current percentage (value
from step 2).

Make these calculations for all IPIM modules connected to the power rail. The

control power load current values will be used to confirm the system sizing for
the IAM, power rail and LIM in a later step.

Example

Using the equations provided, determine values for:
e Control power = 120V AC, 60 Hz
e IDM control power load current = 2.64 A or 40.6%

Result is an IAM control power load current of 2.32 A and an IPIM module
heat dissipation value of 29 W.
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Step 5: Sum the IAM control power load current for all devices on
the power rail and confirm that the total IAM control
power load current is less than the specified IAM and
power rail limit.

e Calculate the total IAM control power load current by summing the
load current calculated in step 4 for all IPIM modules.

e Use the “Control Power Current Requirements” table in the Kinetix
6000 Multi-axis Servo Drives User Manual, publication 2094-UM001
or the Kinetix 6200 and Kinetix 6500 Modular Multi-axis Servo Drives
User Manual, publication 2094-UMO002, to select the control power
current requirements for the JAM and any AMs on the power rail.

e Sum these two values for the total control power current requirement.

The control power load current calculated in step 5 must be less than the values
in “Control Power Input Power Specifications” table in the Kinetix 6000
Multi-axis Servo Drives User Manual, publication 2094-UMO001 or the
Kinetix 6200 and Kinetix 6500 Modular Multi-axis Servo Drives User Manual,
publication 2094-UMO002.

Example

From the “Control Power Input Power Specifications” table in the Kinetix
6000 Multi-axis Servo Drives User Manual, publication 2094-UMO001 or the
Kinetix 6200 and Kinetix 6500 Modular Multi-axis Servo Drives User Manual,
publication 2094-UMO002, the total control power load current for the IAM
and AMs is 2.25 A. The value calculated in the previous step for the IPIM is
2.32 A, resulting in a total control power load current of 4.57 A.

The control power load current is less than the maximum current specification
for the IAM and power rail, 6.0 A, so this is a valid system configuration.
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Step 6: Determine if a LIM can be used to supply the IAM control
power load current, or if individual discrete components
must be used.

In order to use a LIM for the control power interface to the IAM, the control
power load current calculated in step 5 must be less than the values listed in the
Line Interface Module (LIM) Installation Instructions, publication
2094-IN005. If control power load current exceeds the LIM rating, separate
discrete components must be used for filtering, fusing and disconnection of
control power. Refer to the Kinetix 6000 Multi-axis Servo Drives User Manual,
publication 2094-UMO01 or the Kinetix 6200 and Kinetix 6500 Modular
Multi-axis Servo Drives User Manual, publication 2094-UMO002 for further

information,

Step 7: Estimate the DCbus load current for each IPIM.

One method to estimate the DC bus load current is to analyze the motion
profile of each IDM unit axis and estimate the RMS power per motion cycle.
Motion Analyzer performs this analysis, and it can be challenging for complex
motion profiles. Another option is to use the continuous output power
specification for each IDM unit. Once an output power value is determined for
cach IDM unit, use the equation below to calculate a DC bus load current
value for each IDM unit. This equation neglects the effect of voltage drop over
the hybrid cable DC bus. However this affect is much less significant compared
to the IDM control power voltage drop so ignoring it does not have a large
impact on the estimation.

_ P out
T * Vbus

Ibus

Where:

I},s = IDM unit DC bus current load

P, = IDM unit average shaft output power
M = efficiency, 80% (average)

Vius = DC bus voltage at the IPIM nodule

Calculate the total bus current by summing the Iy, current values for all the

IDM units connected to an IPIM module.

IMPORTANT  The total bus current must be less than the maximum current specification
for the IPIM module (24 A rms). See the Kinetix Rotary Motion
Specifications Technical Data, publication KNX-TD0O1.
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Example

The six IDM units in this example are listed below with the corresponding
output power. The equation for bus current is used to calculate the bus current
values for each IDM unit. The DC bus voltage is 675V DC. The DC bus
current as a percentage of the IPIM module rating is 12.93 / 24 = 53.9%.

IDM Unit Cat. No. with Brake Output Power Rating (kW) | Estimated Bus Current (A rms)
MDF-SB1153 Yes 1.00 1.85
MDF-SB1003 No 1.10 2.04
MDF-SB1304 No 1.39 2.57
MDF-SB1304 Yes 1.24 230
MDF-SB1003 No 1.10 2.04
MDF-SB1153 No 1.15 2.13
Total 12.93

The DC bus current is less than the continuous current specification for the
IPIM module, so this is a valid system configuration.

Step 8: Estimate the IPIM module dissipation for the DCbus load
current and the total IPIM module dissipation from the
IDM unit control power and DCbus load current.

See the Kinetix Rotary Motion Specifications Technical Data, publication
KNX-TDO001 for specifications on IPIM module dissipation. This
information is also shown in the equation below. This equation can be used to
estimate the dissipation, in watts, of the IPIM module as a function of the DC
bus load current, expressed as a percentage of the maximum rating (24 A rms).

Dissipation = 33.95x* + 3.18x

Combine the dissipation value calculated from this equation with the
dissipation from the total IDM system control power load current value from

step 4. This is the total dissipation for the IPIM module.

Repeat for each IPIM module.

Example

The DC bus current was calculated as 12.93 A, or 53.9% of the IPIM rating.
The dissipation for this DC bus current value is 11.7 W. The dissipation
calculated for the total IDM control power (step 4) is 29 W. Therefore the
total dissipation for the IPIM is 40.7 W.
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This appendix provides product specifications for Kinetix® 6000M integrated
drive-motor system components.

Topic Page
Kinetix 6000M System Features and Indicators 143
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Kinetix 6000M Integrated Drive-Motor Options 146
Technical Specifications - Kinetix 6000M Integrated Drive-Motor System 146
Dimensions - Kinetix 6000M Integrated Drive-Motor System 150
Environmental Specifications - Kinetix 6000M IPIM Module 152
Certifications - Kinetix 6000M IDM System 152

Kinetix 6000M System Features and Indicators

Use these illustrations to identify the features and indicators for the Kinetix 6000M system components.

Figure 42 - Kinetix 6000M IDM Units

Bulletin MDF-SBxxxxx-Qx8xB-S

!
el

IDM Unit
Item | Description Item | Description
1 Hybrid output connector 1,2,3 | Digital input connectors (M12)
2 Hybrid input connector S1 Network node address switch (least significant digit)
3 Network output connector S10 Network node address switch (most significant digit)
4 Network input connector D,N | Statusindicators
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Figure 43 - Kinetix 6000M IPIM Modules

Item | Description
f@@\ 1 Hybrid cable shield clamp
IPIA?t(l)\IrIJoV(::\:Ie) IPl(xlol:]Iltovc::\:le; E . 2 Hybrid DC bus connector
5 ol 3 Hybrid communication connector
<2 ] 4 Safe-off connector
-1 5 Enable connector
<3 D 6 Sercos (Rx and Tx) connectors
7 Fuse holder, fuses (2)
- 4 Z 8 System display
1 $@ 1 9 System display programming switches
J 10 Status indicators
6 13 — N Mounting screw
12 Network connector
13 EtherNet/IP™ connectors, (not visible)

Kinetix 6000M Integrated Drive-Motor High Resolution Encoders

Kinetix 6000M integrated drive-motors are available with high performance digital encoders with multi-turn high
resolution feedback:

e 524,288 counts per revolution for smooth performance

¢ High-resolution multi-turn absolute position feedback within 4096 turns
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Kinetix 6000M Integrated Drive-Motor System Cables

Kinetix 6000M integrated drive-motor (IDM) system is compatible with Kinetix 6000 and Kinetix 6200 (400V-class)
power rail configurations. The Kinetix 6000M IDM system includes one 2094-SEPM-B24-S IDM power interface
module (IPIM), as many as 16 MDF-SBxxxxx IDM units, and cables and terminators as illustrated below.

AL

2094-SEPM-B24-S
IPIM Module

Figure 44 - Kinetix 6000M Hybrid and Network Cables

2090-CHBP8S8-12AAxx Hybrid Cable
(IDM unit-to-unit)

2090-CTHP8 Hybrid Terminator
(last IDM unitonly) —=

2090-CTSRP Network Terminator
(last IDM unit only)

9 2090-CNSxPxS-AAXx
¢ Network Cables _

2090-CHBIFS8-12AAxx Hybrid Cable
(IPIM module to first IDM unit)

o
MDF-SBxxxxx-Qx8xB-S = *””}ES;;(SAAXX
(DM Units 209Noetwork Cable —
(at. No. Cable Type Description Quantity
2090-CHBIFS8-12AAxx 1) Connects IPIM module (flying-leads) with the first IDM unit 1 required per system
2090-CHBP8S3-12AAxx @) Hybrid Connects from IDM unit-to-unit 1 required for each downstream IDM unit
20990-(BKS8-16AA03 (SpeedTec) Manual brake release cable Optional
2090-CTHP8 Hybrid bus terminator, install on the last IDM unit 1 required per system (included with IPIM module)
2090-CNSSPSS-AAxx 2 Straight (pin) connector and straight (socket) connector
2090-CNSRPRS-AAxx @ Right-angle (pin) connector and right-angle (socket) connector gﬁ&ﬁ:ﬁ%ﬁg%gﬁ)ﬂ& unit)
2090-CNSRPSS-AAxx 2 Network Right-angle (pin) connector and straight (socket) connector Eliudsi't:oLea?lggﬁjnfsotrrga]emsﬁ)cl\elngnli[t)M unitand each
2090-CNSSPRS-AAxx @ Straight (pin) connector and right-angle (socket) connector
2090-CTSRP Network bus terminator, right-angle (pin), to the last IDM unit 1 required per system (included with IPIM module)

(1) Cables are available in standard lengths of 1,2, 3,4,5,7,9,12,15,20,and 25m (3.2, 6.6, 9.8, 13.1, 16.4, 22.9, 29.5, 39.3, 49.2, 65.5, and 82.0 ft).
(2) Cables are available in standard lengths 0f 0.5, 1, 2,3,4,5,7,9,12,15,20,and 25 m (1.6, 3.2, 6.6, 9.8, 13.1,16.4, 22.9, 29.5,39.3, 49.2, 65.5, and 82.0 ft).
(3) Use of straight or right-angle connectors depends on application. Right-angle (pin) connectors are not compatible for connection to the IPIM module. Only straight (pin) connectors fit properly.

Digital Input Cables

Kinetix 6000M IDM units have three 5-pin, M12, digital input connectors. Allen-Bradley® (Bulletin 889D) DC micro-
style patchcords, splitters, and V-cables are available with straight and right-angle connectors for making connections
from the IDM unit to input sensors.

Refer to the Kinetix 6000 and Kinetix 6200/6500 Drive Systems Design Guide, publication KNX-RM003, for catalog
numbers and example diagrams.
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Kinetix 6000M Integrated Drive-Motor Options

Kinetix 6000M integrated drive-motor units are available with these options:

e Holding brake.

o Choice of keyed or keyless shaft. Replacement shaft seal kits are available for field  1aple 30 - Shaft Seal Kit
(Catalog Numbers

installation. Shaft seals are made of PTFE and kits include a lubricant to reduce

wear.

IMPORTANT

Shaft seals are subject to wear and require periodic inspection and

replacement. Replacement is recommended every 3 months, not to exceed

12 months, depending on use.

Motor Cat. No. | Shaft Seal Cat. No.
MDF-5B1003 MPF-SST-A3B3
MDF-5B1153 MPF-SST-A4B4
MDF-SB1304 MPF-SST-A45B45

o The positive air-pressure kit (catalog number MPS-AIR-PURGE) is mounted on the rear of the IDM unit to
provide positive air pressure to further reduce the chance of contamination inside the motor.

Refer to the Kinetix 6000M Integrated Drive-Motor Installation Instructions, publication MDF-IN001, for motor

accessory information.

Technical Specifications - Kinetix 6000M Integrated Drive-Motor System

Table 31 - Kinetix 6000M Integrated Drive-Motor Unit (400V-class) Performance Specifications

MDF-SB1003P MDF-SB1153H MDF-SB1304F
Attribute Units
No Brake | Brake No Brake Brake No Brake Brake

Bandwidth ("

Velocity loop Hz 500 500 500

Current loop Hz 1300 1300 1300
PWM frequency kHz 4 4 4
Nominal bus input voltage VDC 650 650 650
Control power

Input voltage VDC 32...44 32...44 32...44

Power on load W 8 8 8

Digital input load W 0...6 0...6 0...6

Brake load W N/A 15.0 N/A 19.2 N/A 19.2
Digital inputs

Supply voltage VDC 216...26.4 216...26.4 216...26.4

Supply voltage current mA 200 200 200
Rated speed rpm 5000 3500 3000
Speed, max rpm 5000 3500 3000
Continuous stall torque Nem (Ibein) 3.0(26.5) 4.8(42.5) 7.25(64.2)
Peak stall torque Nem (Ib<in) 10.5(92.9) 18.5(164) 21.75(192)
Rated output power kw 1.10 1.02 1.15 1.0 1.39 1.24
Rated input power kVA 1.27 1.28 1.36 1.26 1.61 1.44
Rotor inertia kg-m? 0.00012 0.00013 0.00038 0.00042 0.00052 0.00056

(Ibeines?) (0.0010) (0.0011) (0.0033) (0.0038) (0.0046) (0.0050)

Bus overvoltage VDC 825 825 825
Bus undervoltage VDC 275 275 275
Weight kg (Ib) 7.2(15.9) 8.4(18.5) 8.1(17.9) 9.9(21.9) 11.3(25.0) 13.6(30.1)

(1) Bandwidth values vary based on tuning parameters and mechanical components.
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Table 32 - Kinetix 6000M Integrated Drive-Motor Unit Brake Specifications

Backlash, max Holding Coil Current Brake Response Time . Brake Motor
Brake Rotor Inertia .
IDM Cat. No. (brake engaged) Torque at 24V DC Release Engage I 2 Weight, approx
) ) 9ag kg-m? (Ibeines?)

arc minutes Nem (Ibein) A ms ms kg (Ib)
MDF-SB1003 45 4,18 (37) 0.45...0.55 100 40 0.00013 (0.0011) 8.4(18.5)
MDF-SB1153 0.00042 (0.0038) 9.9(21.9)

— 48 10.2 (90) 0.576...0.704 120 65

MDF-SB1304 0.00056 (0.0050) 13.6 (30.1)

Kinetix 6000M IPIM Module Specifications

The Kinetix 6000M integrated drive-motor (IDM) power interface module (IPIM), catalog number 2094-SEPM-B24-
S, is compatible with Kinetix 6000 and Kinetix 6200 (400V-class) drive families and mounts to the 2094 power rail.

IMPORTANT The 2094-SEPM-B24-S IPIM module is compatible with only 400V-class drive systems.

Table 33 - DC Bus Power Specifications Table 34 - Control Power Specifications
Attribute Value Attribute Value
Bus output voltage, nom 650V DC Control power output
X Voltage 40.4...41.7V DC
Bus continuous output current 24 A, rms Power 2770W
Instantaneous output current, max 60 A Current 635A
Intermittent current duration 400 ms 24V output voltage 21.6...26.4VDC
Intermittent current duty cycle 16% 24V output current, max
Enable input 50mA
Continuous power output, nom 15kW Safety bypass 320mA
Internal shunt
Continuous power 200W
Peak power 22.5kW
Internal shunt resistor 28.75Q
(apacitance 840 uF
Short circuit current rating 200,000 A (rms) symmetrical

Control power line-loss ride-through is used to determine how long you can remove control power without causing the
system to shut down and reset. For the IPIM module, it is highly dependent on the load current and applied voltage. For
an example of these calculations, refer to Kinetix 6000M Integrated Drive-Motor User Manual, publication

2094-UMO003.

Table 35 - Control Power Line-loss Ride- through Specifications

Control Power Line-loss Ride-through as % of IPIM Module Control Power Current Qutput Rating
Control Power Input Voltage ms
AC 20% 40% 60% 80% 100%
120V 67 34 23 18 14
240V 448 246 173 135 12
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You can calculate power (heat) dissipation as it applies to sizing the enclosure for the 2094 power rail that includes your
IPIM module by using these tables. For an example, refer to Kinetix 6000M Integrated Drive-Motor User Manual,
publication 2094-UMO003.

Table 36 - Power Dissipation Specifications

Power Dissipation as % of DC Bus Current OQutput Rating
Watts Heat Dissipation Formula ()
20% 40% 60% 80% 100%
2 7 14 25 38 Y =33.95¢+3.18¢

(1) x=percent of DCbus current output rating: any value between 0.0 and 1.0.

Control Power Input Power Dissipation as % of IPIM l\\l/\l;:ttslle Control Power Output Rating
Heat Dissipation Formulas m
:Irzeq"e"‘y Xg"age 20% 40% 60% 80% 100%
120V 22 29 38 48 61 Y =23.76x" +20.73x + 16.54
¥ 240V 34 4 52 63 76 Y =18.56x2 +30.19 + 27.41
120V 23 27 32 39 46 Y = 14.57¢ + 11.40x + 20.01
® 240V 38 49 62 76 92 Y =19.63x + 43.22x + 28.75

(1) x=percent of IPIM module control power output rating: any value between 0.0 and 1.0.

Maximum System Cable Lengths

The maximum length for hybrid and network cables is 25 m (82 ft). The maximum combined cable length for all axes
daisy-chained from the same IPIM module is 100 m (328 ft).

2090-CHBP858-12AAxx Hybrid Cables

(IDM unit-to-unit)
2090-CTHP8

Hybrid Terminator

2090-CTSRP \

Network Terminator

2094-SEPM-B24-S
IPIM Module

Hybrid
(able33

] 2090-CHBIFS8-12AAxx Hybrid Cables
(IPIM module to first IDM unit)

Network
(Cable 2

Network
(able 3

= Q ’ )
2090-CNSxxxx-AAxx x\‘\::::::jf — ’

Network Cables

For example, in this Kinetix 6000M system, if cach cable length is the maximum 25 m (82 ft), the combined cable length
is 75 m (246 ft).

148 Rockwell Automation Publication 2094-UM003C-EN-P - March 2019


http://literature.rockwellautomation.com/idc/groups/literature/documents/um/2094-um003_-en-p.pdf

Kinetix 6000M System Product Specifications ~ Appendix E

Kinetix 6000M Integrated Drive-Motor Load Force Ratings

Bulletin MDF motors are capable of operating with the maximum radial or maximum axial shaft loads listed in the
following tables. Radial loads listed are applied in the middle of the shaft extension. These tables represent an L1 bearing

fatigue life of 20,000 hours. This 20,000-hour life does not account for possible application-specific life reduction that
can occur due to bearing grease contamination from external sources. Maximum operating speed is limited by motor

winding.

Table 37 - Radial Load Force Ratings

500 rpm 1000 rpm 2000 rpm 3000 rpm 3500 rpm 5000 rpm
Motor@at.No- | g ) kg (b) kg (b) kg (b) kg (b) kg (b)
MDF-SB1003 - 74(163) 59(129) - 49(107) 43(95)
MDF-SB1153 106 (234) 84(185) 67 (148) - 55(121) -
MDF-SB1304 140 (309) 111 (245) 89(195) 77(170) - -
Figure 45 - Load Forces on Shaft
Radial Load Force Applied at Center of Shaft Extension
| <& Axial Load Force
Table 38 - Axial Load Force Ratings (maximum radial load)
500 rpm 1000 rpm 2000 rpm 3000 rpm 3500 rpm 5000 rpm
Motor Cat. No. kg (I kg (Ib) kg (Ib) kg (Ib) kg (Ib) kg (Ib)
MDF-SB1003 - 27 (59) 20 (44) - 16 (35) 13(29)
MDF-SB1153 52(115) 39(86) 29 (64) - 22 (49) -
MDF-SB1304 49(107) 36(80) 27 (60) 22 (49) - -
Table 39 - Axial Load Force Ratings (zero radial load)
500 rpm 1000 rpm 2000 rpm 3000 rpm 3500 rpm 5000 rpm
MotorGat-No- g o g ) g ) ) g ) (g b
MDF-SB1003 - 36 (80) 27 (59) - 21(47) 18 (40)
MDF-SB1153 69 (152) 51(112) 38(83) - 30 (66) -
MDF-5B1304 69 (152) 51(112) 38(83) 31(69) - -

Rockwell Automation Publication 2094-UM003C-EN-P - March 2019

149



Kinetix 6000M System Product Specifications

Appendix E

tix 6000M Integrated Drive-Motor System

ine

-K

Figure 46 - MDF-SB1003, MDF-SB1153, MDF-SB1304 IDM Unit D

imensions

D

imensions

(SLE0""'YLE0) (9€7°0°""S€T°0) (L61°0°""961°0) fomk
0896 009" 16 00C 6D (1) yapim KemAdy
(£8£°0°""08L°0) (019°0°""909°0) (T15°0°""805°0) ok
86617861 671 0'SL 00°€L" 0621 (9) tadag femfay
(6£00°0) 0L°0 (L£00°0) 80°0 (L£00°0)80°0 |  (gI'L) 3nouny a2e4 xey
(6£00°0) 010 (L£00°0) 80°0 (L£0070)80°0 | (4TL) Kapmuadag ol (S00°0F 650°0) EL0F §'L
(9100°0) 700 (9100°0) 00 (#100°0) S€0°0 ("4T'L) 3nouny yeys tpdag eas yeys
saiuesd|o) AemAay (80L°0) bL"
p0ELES-1aW £5119S-1aW £00L9S-1AW non 1 - 80L0)7LT
PUe 101!d 1eUS 161K a1y 10114 —
*UOIJRULIOJUI J1Y [B9S jeysS
J0J0|-3AU( pateibaly| (¢€00) €8°0F %|
0009 X13ury Joj (€61°0) g€ =p0ELgSHaW D30I
51 abed 0} Jajoy 3 LEX £ X8 =€00L9S-4AWN (7£00) €80 F
(23S Jyeys 3) T X 9% 9 = £00L9S-4AW (€LL0) [8T=€ESLLASHAN g o1y 1011d
K3) 7T X S X § = €0019S-4AW (7€00) €8°0F T
(6./0) 61 tndog peaiy] (€11°0) £8'T = £00LES-4AW
|v
HO-S'L X 8N - pealy fox tpm 12320 eus 7,
SHUN WAl HOELES-4aW (LS6°0"""8v6°0) 6007 *"966°€C 0 10jid 03 ysnjy —Pe—
(€90) 91 - yadag peaiy) sHUN WAl HOSLES-HaW >
H9-0'L X 9W - peaiy| (€872°0"""6/4L0)600°6L " "966'8L G (LOS9'0"""8679°0) 8009L" " L66'SL @ 10[id 01 Ysnj4 aA9a|S Jeaph
SHUN WA £SLLES-4aW SHUN NI €5L19S-4aW :S3UN WAl 00L8S-4aW e
(6 8_._ moﬂo“%m_ “Mw“ﬁ sadueId|0] Ja1awelq yeys vieea
SHUN QI €00L9S-4aW 3pIN 1/0g J313WeIq W V1= e 2081 J0 3bues e uyum pajelol ld —»>
9|OH popeo. 9-}je ) )
I0H papeaiy] pua-}jeys WO SO RIOWRIAS (9010 57 Iv_Ml 3q ued sbuisnoy J03uu0)
o9 ¥ [1e33( 335 ]
f e }
1 Ria AW 1
(TLEET " E0EE ) ELOOLL " L66'60L @ N oRuea yeus TE
SHUN AT FOSLES-4aW ®
(LOVLE " "86€L°€) €L0'S6" " L6676 B —¢ ° (08°7) L'LL = $OELES-4aW ] 1
SHUN WAl €51185-40W ! N (S€7) £65 = £S1La5-4a ‘
(LOSL'E"""€61°€) ZL0'08" " €66°6L 0 _ N— (01'7) £ = £00L95-40N | |
:sHUN WAl £00L9S-4aW K i 1 1ejpwelq Jo1RY 001
s3IueId|0] 19)3WeI[ 10]Id ﬂ “ q IOUEIA211Y 01l
19)9Wel(q yoid

e (0L F c0) ew pus-1yeys asp)

“uoryisod aanjosqe J9poIU3
1U3LI0 0} £33 Jeys 1o

A

q1

Rockwell Automation Publication 2094-UM003C-EN-P - March 2019

150



Appendix E

Kinetix 6000M System Product Specifications

eyl uuumuu suorsuswirp Dﬂu Tﬁd Jrex omod W&ON uﬂu 03 payunouwr umoys a1e So[npojN

EEEEER]

)

(*u1) ww ui 34e suoisuawiq

I

[IeY Jamod
¥60¢ Ulia|Ing

Bunowsy aiojeg fenuep esn 005 [

—
SS90y S

oINpo WidI
S-¥t8-Wd3IS-760C il

ATATAVATATATAVAYARANANA]ATAVAVATAVAVATATANEN of

(€oL)
1374

suoisuawilq PO WidI S-¥Z8-Wd3S-+602 - Ly 4Bl

.uuﬁwuumuu HOM e muuﬂmu®~0u u.DOJuT,? suorsuawII(J .wuwuuez—ﬁe EO.@ SUOISIIAUOD 0umEMNOun—QN e mCOMmEuEM\_u LUCH .mEOmmEuE:u JLaw 031 —uucmmmuﬁu aIe satun A (1

“('ur £00°0F) W 9€Q+ S UoIsUWIP Siy3 Joj duesd|o]  (p)
‘051 9bed 0} J3J31 ‘sdueIR|0} J3JaWelp Jo|id pue J3)awelp yeys ‘KemAay 104 (€)
*('UI 8Z0°0F) W £°0F SI UOISUIWUIP SI 10} dURII|O]  (7)
31 Pue ‘] ‘7“1 SUOISUAWIP 0) ‘Ul L6'L) W G'8Y PPR ‘axelq YaIM U WQI FOELFS-4dW ue Buliapio |
"J1pue Q7 °g1 T SUISUBLLIP 0) (Ul L6°L) WL §'8Y PPe ‘3yelq YIM Jun Wa| £51LGS-4dI ue buliapio )
"J] pUB ‘Q7 ‘g1 " SUOISUBLLIP 01 (‘UI 9E°L) Wl 'y PP. ‘aeAq YIM 1N W €00L8S-4QW ue buuapioyy (1)
(SLE0) (08£°0) (€99) (8v') (€€y) (8LLg) (Sv6°0) (696'1) (9zoL) (cra) (L19) (5£'8) (8v°0) (€9°6) (Les) HOSLES-4aW
08 g6l JAVAR LeLL 0oLl (L0v"0) 0oel 0'%¢C 009 9°09¢ 90LE (459 0'C1Le ocel L7 8's8lL
(9¢T0) (909°0) (0%) (L8°€) (789} o0l (8251) (0v£°0) (ov6) (L9°0L) (86'7) (tcy) (0v°0) (coe) (Tors) €51195-4aN
09 or'sL 9’1ol £'86 0'56 0'sLL 0'6L (s/s°1) CLEC LT 248 £'esl ocoL 0'6CC 8Ll
(L61°0) (0L5°0) (ere) (Tse) (s¢) (€87°0) (L€6°€) (629°0) 00r (Lre) (89°0L) (L6'7) (lze) (6£°0) (0£'8) (¥89) €00L9S-4aN
0°s S6'CL v'v6 7’68 008 0L 000l 09L 1314 L €9l 0°€8L 06'6 01Tt gELL
(ujww | (ujww | (www | Cojww | (uww | Cujww | (u)ww | (ujww | Cojww | (uww | Co)ww | (uww | (ujww | (o) | (u)ww | (o) ww ‘N 12
©1 ©9 Ld d @N S w @l @i @i wl | pd vi aH av wunwal

suoisuawiq yun Wal Y0ELES-4AW ‘€SLLAS-4AW ‘€00LES-1AW - OF 3]qelL

151

Rockwell Automation Publication 2094-UM003C-EN-P - March 2019



AppendixE  Kinetix 6000M System Product Specifications

Environmental Specifications - Kinetix 6000M IPIM Module

Attribute Operational Range Storage Range (nonoperating)
Temperature, ambient 0...50°C(32...122°F) -40...70°C(-40...158 °F)
Relative humidity 5...95% noncondensing 5...95% noncondensing
Altitude gggg m gég; 2; with derating 3000 m (9843 ft) during transport
Vibration 5...55Hz@0.35mm (0.0H in.) dpublg amplitude, continuous displacement; 55...500 Hz @ 2.0 g peak constant acceleration (10 sweeps in
each of 3 mutually perpendicular directions)
Shock 159, 11 ms half-sine pulse (3 pulses in each direction of 3 mutually perpendicular directions)
Weight 3.5kg (7.81b)
Certifications - Kinetix 6000M IDM System

Agency Certification m

Standards

UL Listed to U.S. and Canadian safety standards (UL 508C File E59272).

@
cULl-us Solid-state motor overload protection provides dynamic fold-back of motor current when 110% of the motor rating is reached with a peak current
limit based on the peak rating of the motor as investigated by UL to comply with UL 508C (UL File E59272, volume 1, section 22).
European Union 2004/108/EC EMC Directive compliant with EN 61800-3:2004: Adjustable Speed Electrical Power Drive Systems - Part 3;
EMC requirements and specific test methods.
CE

European Union 2006/95/EC Low Voltage Directive compliant with:
« EN 61800-5-1:2007 - Adjustable speed electrical power drive systems.
- EN50178:1997 - Electronic Equipment for use in Power Installations.

Functional Safety

TOV Certified for Functional Safety: up to SILCL2, according to EN 61800-5-2, EN 61508, and EN 62061; up to Performance Level PLd and Category 3,
according to EN IS0 13849-1; when used as described in this publication.

C-Tick

Australian Radio Communications Act, compliant with:
« AS/NZS CISPR 11; Industrial Emissions
- Radio Communications Act: 1992
« Radio Communications (Electromagnetic Compatibility) Standard: 1998
+ Radio Communications (Compliance Labelling - Incidental Emissions) Notice: 1998
« AS/NZS CISPR 11: 2003 (Group 2, Class A)

KC

Korean Registration of Broadcasting and Communications Equipment, compliant with:
« Article 58-2 of Radio Waves Act, Clause 3

« DM unit registration number, KCC-REM-RAA-MDF

« IPIM module registration number, KCC-REM-RAA-2094

ODVA

EtherNet/IP conformance tested (applies to IPIM module).

(1) When product is marked, refer to website, rok.auto/certifications for Declarations of Conformity Certificates.
(2) Underwriters Laboratories Inc. has not evaluated the safe-off, safe torque-off, or safe speed-monitoring options in these products.
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Appendix F

Kinetix 6000M Drive Systems

This appendix helps you choose Kinetix” 6000M integrated drive-motor

system components and provides performance specifications.
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Kinetix 6000M Integrated Drive-Motor Systems

For each Kinetix 6000M integrated drive-motor system, you need to know the integrated drive-motor (IDM) unit and
IDM power interface module (IPIM) catalog numbers. The IPIM module is compatible with the Bulletin 2094 power
rail in any configuration with Kinetix 6000 or Kinetix 6200 (400V-class) drive systems.

IMPORTANT  Kinetix 6000 drives must be series B or series C.

You also need hybrid cables, network cables, and terminators. Optional equipment includes digital input cables, the
hybrid coupler cable, bulkhead adapter kits, the holding brake manual release cable, and Bulletin 2090 safe-off headers
and 1202-Cxx safety cables.

Kinetix 6000M Integrated Drive-Motor System Example

This configuration illustrates the components needed to add Kinetix 6000M IDM units to a 400V-class Kinetix 6000 or
Kinetix 6200 multi-axis servo drive system. The IDM power interface module (IPIM) is mounted to the Bulletin 2094
power rail and connects to the sercos fiber-optic ring. The IDM units are wired to the IPIM module.

Figure 48 - Typical Kinetix 6000M Integrated Drive-Motor System

L

Kinetix 6000 or Kinetix 6200 |
(400V-class) Servo Drive System |
(Kinetix 6000 system is shown)

2090-CHBP8S8-12AAxx Hybrid Cable

2090-CTHP8 Hybrid Terminator (IDM unit-to-unit

(last IDM unit only) W

2090-CTSRP Network Terminator
(last IDM unit only)

2 2090-CNSxPxS-AAxx <
Network Cables _ 2

2090-CHBIFS8-12AAxx Hybrid Cable
(IPIM module to first IDM unit)

MDF-SBin- B8-S [ Rhnasrr——
IDM Units N\ 2000-CNSSPXS-ARKY N /
Network Cable
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Determine What You Need

These tables list the system components and accessory items available for the Kinetix 6000M IDM drive systems.

Table 41 - Kinetix 6000M Integrated Drive-Motor (IDM) Units

(at. No. Speed Continuous Torque Peak Torque Features Quantity

MDF-5B1003P 5000 rpm 3.0Nem (26.5 lb-in) 10.5Nem (92.9 Ibein) . USDA compliant

MDF-SBT153H | 3500 rpm 4.8Nem (42.5 Ibein) 18.5 Nem (164 lbein) , food-grade paint | 1t 16 on each PIM module
MDF-SB1304F 3000 rpm 7.25 Nem (64.2 bein) 21.75Nem (192 Ibein) + Safe-off

(1) Use Motion Analyzer software, version 6.00 or later, to determine the maximum number of IDM units to daisy-chain on each IPIM module.

Table 42 - Kinetix 6000M IDM Power Interface Module (IPIM)

(at. No.

Output Bus Voltage | Continuous Output

Peak Output

Slot Usage

Quantity

2094-SEPM-B24-S

650V DC 15kW, 24 A, rms

60 A

1

Up to 4 on each power rail "

(1) Use Motion Analyzer software, version 6.00 or later, to determine the maximum number of IPIM modules on a single power rail.

See the Kinetix Rotary Motion Technical Data, publication KNX-TDO001, for detailed descriptions and additional
specifications for the Kinetix 6000M integrated drive-motor (IDM) units and IPIM module.

Table 43 - Required Hybrid Cables

(at. No.

Description

Cable Configuration

Flying-lead/Pin

Socket

Quantity

2090-CHBIFS8-12AMx

From IPIM module (flying-leads) to the first DM unit
« IPIM-end flying-leads (IF)
« SpeedTec connector, socket (S8)

1 required per system (IPIM
module to first IDM unit)

2090-CHBP8S8-12AAxx @

IDM unit-to-unit connections
« SpeedTec connector, pin (P8)
« SpeedTec connector, socket (S8)

1 required for the second IDM
unit and each additional
downstream IDM unit

2090-CTHP8

Hybrid (SpeedTec) terminator
« Required on last IDM unit, pin (P8)
« Included with each IPIM module

1 required per system

(1) Cables are available in standard lengths of 1, 2, 3,4, 5,7,9, 12, 15,20,and 25 m (3.2, 6.6, 9.8, 13.1, 16.4, 22.9, 29.5, 39.3, 49.2, 65.5, and 82.0 ft).

(2) (Cables are available in standard lengths 0f 0.5, 1, 2, 3,4,5,7,9,12,15,20,and 25m (1.6, 3.2, 6.6, 9.8, 13.1, 16.4, 22.9,29.5, 39.3, 49.2, 65.5, and 82.0 ft).

See the Kinetix Motion Accessories Technical Data, publication KNX-TD004, for detailed descriptions and
specifications of these required accessories.
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Table 44 - Required Network Cables

(at. No.

Description

Cable Configuration

Pin

Quantity
Socket

2090-CNSSPSS-AAxx (V)

« Straight connector, pin (SP)
« Straight connector, socket (SS)

Wﬂm

2090-CNSRPRS-AAXx

Right-angle connector, pin (RP)
« Right-angle connector, socket (RS)
Not compatible for connection to the IPIM module

%jﬂﬂEL

1 required per system (IPIM
module to first DM unit) )

n_u_@ﬂﬂ:%

2090-CNSRPSS-Axx ()

« Right-angle connector, pin (RP)
« Straight connector, socket (SS)
« Not compatible for connection to the IPIM module

%jmﬁ:::%

Plus, 1 required for the second
IDM unit and each additional
downstream IDM unit ©)

2090-CNSSPRS-AAxx ()

« Straight connector, pin (SP)
« Right-angle connector, socket (RS)

mﬂﬂ%mm%

2090-CTSRP

Network terminator
« Required on last IDM unit, right-angle, pin (RP)
« Included with each IPIM module

=i

1required per system

(1) Cables are available in standard lengths of 0.5, 1,2, 3,4,5,7,9,12,15,20,and 25m (1.6, 3.2, 6.6, 9.8, 13.1, 16.4, 22.9,29.5, 39.3, 49.2, 65.5, and 82.0 ft).
(2) This cable must be either 2090-CNSSPSS-AAxx or 2090-CNSSPRS-AAxx. Only straight, pin (SP) connectors fit properly at the IPIM module.
(3) Use of straight or right-angle connectors depends on application.

IMPORTANT  Right-angle (pin) connectors are not compatible for connection to the IPIM module. Only straight (pin) connectors fit properly.

See the Kinetix Motion Accessories Technical Data, publication
KNX-TD004, for detailed descriptions and specifications of these required accessories.

Table 45 - Optional Accessories

(at. No.

Accessory Item

Description

2090-(BKS8-16AA03

Manual brake release cable
« Brake release wires (BK)
« SpeedTec connector, socket (S8)

=T 37 T 1% =

2090-CCPP8S8

Hybrid coupler cable connects between two hybrid cables to bypass an IDM unit
« SpeedTec connector, pin (P8)
« SpeedTec connector, socket (S8)

—OETE = —hER Bl —

2090-KPB47-12CF

« The hybrid bulkhead adapter secures cables as they pass through the cabinet
« Mating cable attaches on the other side

EER ()

2090-CBUSPSS

« The network cable bulkhead adapter feeds signals through the cabinet wall
« Network cables attach on either side

== [ OrTnes—

2090-XNSM-x

Safe-off headers

1202-Cxx

Safety cables

(ascading safe-off connections from drive-to-drive (applies to
Kinetix 6000 drive systems)

Bulletin 889D and 879D

DC micro-style patchcords, V-cables, and splitters for digital input connections

See Digital Input Cable Examples on page 157

2094-XNIPIM-1

Connector set

Includes hybrid power (DC bus), hybrid communication, safe-off,
and enable input replacement connectors for the IPIM module

2094-SEPM-FUSE

Replacement fuses for the IPIM module, 6 each

Bussmann part number FWP-50A14Fa

MDF-SB-NODECVR

Replacement covers for the node address switches on the IDM units

1485A-M12

Replacement covers for the digital input connectors on the IDM units

See the Kinetix Motion Accessories Technical Data, publication KNX-TD004, for detailed descriptions and
specifications of these optional accessories.
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Digital Input Cable Examples

Kinetix 6000M IDM units have three 5-pin, M12, digital input connectors. Allen-Bradley® (Bulletin 889D and 879D)
DC micro-style patchcords, splitters, and V-cables are available with straight and right-angle connectors for making
connections from the IDM unit to input sensors.

For patchcord cable specifications see Cordsets and Field Attachables Technical Data, publication 889-TD002.

Figure 49 - Digital Inputs Used for Home and Overtravel Functions

MDF-SBxxxxx
IDM Units

Input Assignments:
1= Overtravel- (NC)
2 =Overtravel+ (NC)

N la—— Digital Inputs |

(1,2,3)

Patchcords

~—— Sensors

<t— 889D-x4ACDX-X —

E——

Input Assignments:
1=Registration 2 (NO)

3 =Home (NO) 2 =Registration 1 (NO)
2 3 1 2
Table 46 - Digital Input Accessories Items
Cable Configuration
(at. No. Item Type Description
Socket Pin (IDM unit)
. . « Straight connector, socket (F) ‘ e
889D-FAACDM-x « Straight connector, pin (M) Wil B ' H_ =il
i i « Right-angle connector, socket (R) o £ [ ER
889D-RAACDM-x « Straight connector, pin (M) g
Digital input patchcords M
(IDM unit to NCand NO sensors) | . yraight connector, socket (F) e | 2 [

889D-F4ACDE-x

889D-R4ACDE-x

Right-angle connector, pin (E)

EL@/

Right-angle connector, socket (R)
Right-angle connector, pin (E)

ol i
=

.
L%

Ll

87175-N12BP18-D4

Sensor (example)

Proximity

N/A

(1) Patchcords are available in standard lengths of 2, 5, and 10 m (6.6, 16.4, and 32.8 ft).
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Figure 50 - Digital Inputs Used for Home, Overtravel, and Registration Functions

MDF-SBxxxxx IDM Unit

Digital Inputs

(g

Input Assignment:

) \‘Im“/ e I B——a
o L JBE——E b

| “lﬂll"
el L B——e O D

3 =Home (NO)

Sensors nput Assignments:

2A = Registration 1 (NO)
2B = Overtravel+ (NC)

1A = Overtravel- (NC)
1B = Registration 2 (NO)

889D-x4ACDx-xX 879D-xAACDM-x gg0p, yanCDxx (NO) or
879D-FADM Patchcords V-cable 889D-x4ACDx-Vix (NC)
Splitter Patchcords
Table 47 - Digital Input Accessories ltems
Cable Configuration
(at. No. Item Type Description

Socket Pin (IDM unit)
889D-FAACDMx « Straight connector, socket (F) W | . B [

889D-R4ACDM-x

889D-F4ACDE-x

889D-R4ACDE-x

Digital input patchcords M

« IDM unit to NCand NO sensors
« IDM unit to V-cable

« V-cable to NO sensors

« Straight connector, pin (M)

« Right-angle connector, socket (R)
Straight connector, pin (M)

e ! ol
=

« Straight connector, socket (F)
« Right-angle connector, pin (E)

- Right-angle connector, socket (R)
Right-angle connector, pin (E)

e
=
=
E[@ EL@/

889D-F4ACDM-Vx

889D-R4ACDM-Vx

889D-F4ACDE-Vix

889D-R4ACDE-Vx

Digital input patchcords M
(V-cable to NCsensor)

« Straight connector, socket (F)
Straight connector, pin (M)

3 (B

e

« Right-angle connector, socket (R)
« Straight connector, pin (M)

=18

o : W
=

« Straight connector, socket (F)
« Right-angle connector, pin (E)

« Right-angle connector, socket (R)
Right-angle connector, pin (E)

) | e

He
=
&

Ko

879D-F4ACDM-x

« Straight connectors, socket (F)
« Straight connector, pin (M)

W
Wil :m:\l--—

V-cables @
&S
« Right-angle connectors, socket (R)
879D-RAACDM-x - Straight connector, pin (M) ,II.
879D-FADM Splitter ® - Straight connectors, socket (F)

Straight connector, pin (M)

87175-N12BP18-D4

Sensor (example)

Proximity

(1) Patchcords are available in standard lengths of 2, 5, and 10 m (6.6, 16.4, and 32.8 t).
(2) V-cables are available in standard lengths 0f 0.3, 1,2, and 5m (1.0, 3.2, 6.6, and 16.4 ft).
(3) Splitter can be used in place of the V-cable.
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Bulkhead Adapter Examples

Enclosure

2090-CHBIFS8-12AAxx 2090-KPB47-12CF
Hybrid Cable Hybrid Cable Bulkhead Adapter

MDF-SBxxxxx IDM Unit
Mounted on the Machine

l:vj 2090-(CPP8S8
i 5 Hybrid Coupler Cable
[] 2094-SEPM-B24-S
IPIM Module
I 2090-CHBP8S8-12AAxx
Hybrid Cable
2090-CNSSPSS-AAxx
Network Cable
= 2090-CNSSPSS-AAxx
2094 Servo Drive System Network Cable B li(})]%;iCE(:JSPtSS b Network Cable
(Kinetix 6200 drive system is shown) etwork Lable Bulkhead Adapter d

Hybrid Coupler Cable Example

2090-CHBP8S8-12AAxx
Hybrid Cable

2090-CHBP8S8-12AAxx
Hybrid Cable

2090-CCPP8S8 Hybrid Coupler Cable
(IDM unit bypass)

IDM Unit 2
(removed for servicing)

See the Kinetix Motion Accessories Technical Data, publication KNX-TD004, for detailed descriptions and
specifications of these optional accessories.
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Kinetix 6000M Integrated Drive-Motor System Performance

This section provides system performance information for the Bulletin MDF integrated drive-motor units. Included are
hybrid power and network cable catalog numbers, system performance specifications, and the optimum torque/speed

curves.

IMPORTANT  The Kinetix 6000M integrated drive-motor systems are compatible with Kinetix 6000 and Kinetix 6200 (400V-class) power rail

configurations. Kinetix 6000 drives must be series B or series C.

Table 48 - Kinetix 6000M (Bulletin MDF) Integrated Drive-Motor Cable Combinations

IDM Drive-Motor (400V-class)

: (1) (2)
Cat. No. Hybrid Cables Network Cables
MDF-SB1003P
2090-CHBIFS8-12AAxx and
MDF-SB1153H 9090-CHBP8SS-12AAxx 2090-CNSxPxS-AAxx
MDF-SB1304F

(1) Hybrid terminator (catalog number 2090-CTHP8) is included with the IPIM module.
(2) Network terminator (catalog number 2090-CTSRP) is included with the [PIM module.

For cable configuration illustrations and feature descriptions, by catalog number, see the Kinetix 6000M Integrated Drive-Motor System Example on page 154.

(able length xx is in meters. See the Kinetix Motion Accessories Technical Data, publication KNX-TD004, for standard cable lengths.

Table 49 - Performance Specifications with Kinetix 6000M (non-brake) Motors

IDM Drive-M speed. max System Continuous | System Continuous | System Peak System Peak Motor Rated Kineti M
rive-Motor peed, Stall Current Stall Torque Stall Current Stall Torque Output inetix 6000
(Cat. No. rpm . . IPIM Module
A0-pk Nem (lbein) A0-pk Nem (Ibein) kw
MDF-SB1003P-xtx2x-S | 5000 4.03 3.00(26.5) 19.0 10.50(92.9) 1.10
MDF-SB1153H-xx2x-S | 3500 4.50 4.80 (42.5) 20.0 18.50 (164) 1.15 2094-SEPM-B24-S
MDF-SB1304F-xxx2x-S | 3000 5.80 7.25(64.2) 20.0 21.75(192) 1.39

Performance specification data and curves reflect nominal system performance of a typical system at 40 °C (104 °F) ambient and rated line voltage. For additional information on ambient and line
conditions, see Motion Analyzer software.

Table 50 - Performance Specifications with Kinetix 6000M (brake) Motors

IDM Drive-M Speed. max System Continuous | System Continuous | System Peak System Peak Motor Rated Kineti M
rive-Motor peed, Stall Current Stall Torque Stall Current Stall Torque Output inetix 6000
(Cat. No. rpm . ) IPIM Module
A0-pk Nem (lbein) A0-pk Nem (lb-in) kw
MDF-SB1003P-xxx4x-S | 5000 4.03 3.00(26.5) 19.0 10.50(92.9) 1.02
MDF-SB1153H-xx4x-S | 3500 450 4.80 (42.5) 20.0 18.50 (164) 1.00 2094-SEPM-B24-S
MDF-SB1304F-xxx4x-S | 3000 5.80 7.25(64.2) 20.0 21.75(192) 1.24

Performance specification data and curves reflect nominal system performance of a typical system at 40 °C (104 °F) ambient and rated line voltage. For additional information on ambient and line
conditions, see Motion Analyzer software.
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Kinetix 6000M Integrated Drive-Motor (400V-class) Performance Curves
2094 Power Rail with 2094-SEPM-B24-S 2094 Power Rail with 2094-SEPM-B24-S
and MDF-SB1003P and MDF-SB1003P (brake)
Torque 120 106 Torque Torque 120 106 Torque
(Nem) (Ib-in) (N-m) (Ib-in)
10.0 N 88.5 10.0 N 88.5
80 \\ 708 80 R 708
6.0 531 6.0 < 53.1
4.0 354 4.0 35.4
\_\ i
20 177 20 — 17.7
0 0 0 0
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
Speed (rpm) Speed (rpm)
2094 Power Rail with 2094-SEPM-B24-S 2094 Power Rail with 2094-SEPM-B24-S
and MDF-SB1153H and MDF-SB1153H (brake)

Torque 20 77 Torque Torque 2 77 Torque
(Nem) N (Ib-in) (Nem) N (Ib-in)
15 ~—t 133 15 133

10 88 10 88
5 - 44 5 44
\\ﬁ \\\\
0 0 0 0
0 500 1000 1500 2000 2500 3000 3500 0 500 1000 1500 2000 2500 3000 3500
Speed (rpm) Speed (rpm)
2094 Power Rail with 2094-SEPM-B24-S 2094 Power Rail with 2094-SEPM-B24-S
and MDF-SB1304F and MDF-SB1304F (brake)
Torque 25 21 Torque Torque 25 21 Torque
(Nem) (Ib-in) (Nem) (Ib-in)
20 R 20 AR
15 133 15 133
10 88.5 10 88.5
T \
5 . 442 5 — )
0 0 0 0
0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
Speed (rpm) Speed (rpm)

[ ] =Intermittent operating region
[ 1 =Continuous operating region
[- - -] = Drive operation with 400V AC rms input voltage
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Notes:
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Appendix G

Kinetix 6000M System Cable Specifications

This appendix provides hybrid, network, and digital input cable specifications
for Kinetix® 6000M integrated drive-motor systems.

Topic Page
Kinetix 6000M Hybrid Cables 163
Kinetix 6000M Network Cables 165
Kinetix 6000M Digital Input Cables 167
Technical Specifications - Kinetix 6000M Cables 168
Dimensions - Kinetix 6000M Hybrid Cables 169
Dimensions - Kinetix 6000M Network Cables 170
Dimensions - Kinetix 6000M Network Bulkhead Adapter 170

Kinetix 6000M Hybrid Cables

Kinetix 6000M hybrid cables provide power, control, and communication between the IDM power interface module
(IPIM) and the integrated drive-motor (IDM) units. Kinetix 6000M hybrid cables are available in lengths up to 25 m
(82 ft). The maximum combined cable length for all axes daisy-chained from the same IPIM module is 100 m (328 ft).
Maximum length for daisy chain is reduced by IDM units with holding brakes and number of IDM inputs used. Refer to
Motion Analyzer software, version 6.00 or later, to verify that maximum daisy-chain length is not exceeded. The last
IDM unit requires a 2090-CTHPS hybrid bus terminator (included with each IPIM module).

Typical Hybrid Cable Application

AL

2090-CHBP8S8-12AAxx Hybrid Cables -

(IDM unit-to-unit) Hybrid
(able 1
2094-SEPM-B24-S

IPIM Module

2090-CTHP8

Hybrid Terminator \W

Hybrid
(Cable 2

> 2090-CHBIFSS-12AAKx Hybrid Cables
(IPIM module to first DM unit)

nMDF - Bulletin MDF ) - Bulletin MDF
<A DMUnit3 "< DMUnit2 IDM Unit 1

For example, in this Kinetix 6000M system, if cach cable length was the maximum 25 m (82 ft), the combined cable
length would be 75 m (246 ft).
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Kinetix 6000M Hybrid Cable Descriptions

Cable Cat. No. Description

Cable Configuration

Flying-lead/Pin

Socket

From IPIM module (flying-leads) to the first IDM unit

2090-CHBIFS8-12AA " |+ IPIM-end flying-leads (IF)

« SpeedTec connector, socket (S8)

IDM unit-to-unit

2090-CHBP8S8-12AAxx 2 « SpeedTec connector, pin (P8)

« SpeedTec connector, socket (S8)

Manual brake release

2090-(BKS8-16AA03 « Brake release wires (BK)

« SpeedTec connector, socket (S8)

Coupler cable that connects between two hybrid cables to bypass an IDM unit

2090-CCPP8S8 « SpeedTec connector, pin (P8)

« SpeedTec connector, socket (S8)

2090-KPB47-12¢F &)

« The hybrid bulkhead adapter secures cables as they pass through the cabinet
+ Mating cable attaches on the other side

Hybrid (SpeedTec) terminator

2090-CTHP8 + Required on last DM unit, pin (P8)

+ Included with each IPIM module

(1) Cables are available in standard lengths of 1,2, 3,4,5,7,9,12,15,20,and 25m (3.2, 6.6, 9.8, 13.1, 16.4, 22.9, 29.5, 39.3, 49.2, 65.5, and 82.0 ft).

(2) Cablesare available in standard lengths 0f 0.5, 1, 2,3,4,5,7,9,12,15,20,and 25 m (1.6, 3.2, 6.6, 9.8, 13.1,16.4, 22.9, 29.5,39.3, 49.2, 65.5, and 82.0 ft).
(3) For 2090-KPB47-12CF bulkhead adapter dimensions and specifications, refer to Kinetix Motion Accessories Specifications Technical Data, publication KNX-TD004.

Catalog Numbers - Kinetix 6000M Hybrid Cables

Catalog numbers consist of various characters, each of which identifies a specific option for that component. Use the
catalog numbering charts below to understand the configuration of your component.

2090-C HB or 58- 12 M

Py I

164

1 Cable Length

Refer to Technical Specifications - Kinetix 6000M Cables on page 168.

Cable Type
AA = Standard

Wire Gauge Size
12 AWG

Down-stream Connector Type
58 = SpeedTec connector (socket)
Up-stream Connector Type

P8 = SpeedTec connector (pin)

IF = IPIM-end, flying lead

Cable Type

HB = Kinetix 6000M hybrid

(P = Coupler bypass

BK = Brake release

Accessory Component
(=Cable

Bulletin Number
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Kinetix 6000M Network Cables

Kinetix 6000M network cables provide motion commands to the IDM units. Kinetix 6000M network cables are

available in lengths up to 25 m (82 ft). The maximum combined cable length for all axes daisy-chained from the same
[PIM module is 100 m (328 ft).

Typical Kinetix 6000M Network Cable Application

A

2090-CTSRP
Network Terminator

2094-SEPM-B24-S

IPIM Module
2090-CNSxPxS-AAxx

Network Cable 3

) 2090-CNSxPxS-AAxx
Network Cable 2

These cable ends can be
straight or right-angle
connectors

2090-CNSSPxS-AAXx
Network Cable 1

Bulletin MDF
IDM Unit 1

. This cable end
must be a straight
(pin) connector.

For example, in this Kinetix 6000M system, if each cable length was the maximum 25 m (82 ft), the combined cable
length would be 75 m (246 ft). The last IDM unit requires a 2090-CTSRP network terminator.

Kinetix 6000M Network Cables

Cable Configuration
(at. No. Description
Pin Socket
g . 0 « Straight connector, pin (SP) —
2090-CNSSPSS-Ahxx « Straight connector, socket (SS) |\l||§‘|. . ’_Uj%m

2090-CNSRPRS-AAxx !

« Right-angle connector, socket (RP)
« Right-angle connector, socket (RS)
- Not compatible for connection to the IPIM module

2090-CNSRPSS-Axx ()

« Right-angle connector, socket (RP)
Straight connector, socket (SS)
« Not compatible for connection to the IPIM module

2090-CNSSPRS-AAxx ()

« Straight connector, pin (SP)
Right-angle connector, socket (RS)

2090-CBUSPSS

« The network cable bulkhead adapter feeds signals throug
« Network cables attach on either side

h the cabinet wall

2090-CTSRP

Network terminator
« Required on last IDM unit, right-angle, socket (RP)
« Included with each IPIM module

(1) Cables are available in standard lengths 0f 0.5, 1, 2,3,4,5,7,9,12,15,20,and 25 m (1.6, 3.2, 6.6, 9.8, 13.1,16.4, 22.9, 29.5,39.3, 49.2, 65.5, and 82.0 ft).

IMPORTANT Right-angle (pin) connectors are not compatible for connection to the IPIM module. Only straight (pin) connectors fit properly.
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Catalog Numbers - Kinetix 6000M Network Cables

Catalog numbers consist of various characters, each of which identifies a specific option for that component. Use the
catalog numbering charts below to understand the configuration of your component.

2090-C NS xx xx - AR xx

\ A A A
T— Cable Length

Refer to Technical Specifications - Kinetix 6000M Cables on page 168.

Cable Type

AA = Standard

Down-stream Connector Type

SS = Kinetix 6000M network cable, straight, socket

RS = Kinetix 6000M network cable, right-angle, socket

Up-stream Connector Type
SP = Kinetix 6000M network cable, straight, pin
RP = Kinetix 6000M network cable, right-angle, pin

Cable Type
NS = Kinetix 6000M network

Accessory Component
(=Cable

Bulletin Number

Kinetix 6000M Replacement Parts

(at. No. Description

2094-XNIPIM-1 Replacement connectors for the IPIM module, includes hybrid DC bus, hybrid communication, safe-off, and enable input
2094-SEPM-FUSE Replacement fuses for the IPIM module, 6 each, Bussmann part number FWP-50A14Fa

MDF-SB-NODECVR Replacement covers for the node address switches on the IDM units

1485-M12 Replacement covers for the digital input connectors on the IDM units

2090-CTHP8 Replacement hybrid terminator (hybrid terminator is included with each Kinetix 6000M IPIM module)

2090-CTSRP Replacement network terminator (network terminator is included with each Kinetix 6000M IPIM module)
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Kinetix 6000M Digital Input Cables

Kinetix 6000M IDM units have three 5-pin, M12, digital input connectors. Allen-Bradley* (Bulletin 889D and 879D)
DC micro-style patchcords, splitters, and V-cables are available with straight and right-angle connectors for making
connections from the IDM unit to input sensors. Refer to Kinetix 6000M Integrated Drive-Motor Systems beginning on

page 154 for examples.
Digital Input Accessories Items
Cable Configuration
(Cat. No. Item Type Description
Socket Pin (IDM unit)
889D-FAACDMx - Straight connector, socket (F) | (O . B =)

B8ODRAACONK | it inout patcheords ()

« IDM unit to NCand NO sensors
« IDM unit to V-cable

889D-F4ACDE-x « V-cable to NO sensors

889D-R4ACDE-x

Straight connector, pin (M)

Right-angle connector, socket (R)
Straight connector, pin (M)

ol i
)

i Tof M

Straight connector, socket (F)
Right-angle connector, pin (E)

(el

[ [[EEE:;E}J
w

Right-angle connector, socket (R)
Right-angle connector, pin (E)

%QEEEH

3 [[HHEL%

889D-F4ACDM-Vx

889D-R4ACDM-Vx

Digital input patchcords M

(V-cable to NC sensor)
889D-F4ACDE-Vix

889D-R4ACDE-Vx

Straight connector, socket (F)
Straight connector, pin (M)

(W=l

e

Right-angle connector, socket (R)
Straight connector, pin (M)

IR

%C&EEH

Straight connector, socket (F)
Right-angle connector, pin (E)

(el

Right-angle connector, socket (R)
Right-angle connector, pin (E)

%QEEEH

879D-F4ACDM-x

Straight connectors, socket (F)
Straight connector, pin (M)

el

V-cables ?
i ) « Right-angle connectors, socket (R) ‘
879D-RAACDNEx « Straight connector, pin (M)
879D-FADM splitter - Straight connectors, socket (F)

Straight connector, pin (M)

(1) Patchcords are available in standard lengths of 2, 5, and 10 m (6.6, 16.4, and 32.8 ft).
(2) V-cables are available in standard lengths 0f 0.3, 1,2, and 5m (1.0, 3.2, 6.6, and 16.4 ft).

(3) Splitter can be used in place of the V-cable.

For patchcord cable specifications see Cord Sets and Field Attachables Technical Data, publication 889-TD002.
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Kinetix 6000M System Cable Specifications

Technical Specifications - Kinetix 6000M Cables

Hybrid Cable Specifications

Weight,

Wire Si
Cable Cat. No. JCaacli:thg&i/r Description ) v:/rGe ize approx ;t?;?ard Cable Lengths
kg/m (Ib/ft)
2090-CHBIFS8-12AAx " P5=05(1.6)  07=7.0(229)
« Power/signal/communication composite cable, 01=1.0(3.2 09=9.0(29.5)
zBiLe)Igﬁi( i 02=20(6.5) 12=12(39.4)
. _ Hybrid cable, . R 03=3.0(9.8) 15=15(49.2)
0 eSS A el Orange | + FT4flame ating 12162210360 1o, _40(37)  20=20(656)
(DESINA, RAL2003) | * AWM, 1000V, 105°C . 05=5.0(164)  25=25(82.0)
« Sun resistant, oil and water resistant
2090-CCPP8S8 01=1.0(3.2)
2090-CBKS8-16AA03 Two conductor, 600V, cable for motor brake 18 0.12(0.08) 03=3.0(9.8)
(1) Notavailablein 0.5 (1.6) cable length (2090-CHBIFS8-12AAP5 is not a valid catalog number).
Network Cable Specifications
- Weight,
Wire S !
Cable Cat. No. JC::JkI:tTg;z/r Description B V:Ir: ize approx St?;:)dard Cable Lengths
ky/mibf)y | ™
2090-CNSSPSS-AAxx . i i
: I(?Jcﬂl)ml}&a(l-gﬁtwork cable, shielded P5=05(1.6) 07=7.0(229)
2090-CNSRPRS-AAxx Network cable, + Meets or exceeds Data Master/Category Se Patch g; - 18 gé; ?g - ?'20((3299'43)
Industrial, Violet (able electrical characteristics 22 0.10(0.068) 03 B 3'0 (9.8) 15 _ 1 (49‘2)
2090-CNSSPRS-AAxx (DESINA, RAL4001) | « VW-1flame rating 04 _ 4:0 (1'3'1) 20 _ 20 (65:6)
« AWM, 1000V, 80 °C, Type CMR, c(UL) Type (MG 05=50(164) 25=25(320)

2090-CNSRPRS-AAxx

Sun resistant, oil resistant
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Dimensions - Kinetix 6000M Hybrid Cables

When installing hybrid cable runs, be careful not to stress the cable by making bends too sharp. Refer to the table below
for bend radius definitions and the dimension diagrams that follow when routing cables during system installation.

Hybrid and Network Cable Bend Radius Definitions

Type of Bend Radius Type of Cable Description
The static (installation) bend radius and dimension B are 7 times the cable diameter:
' . « Do not begin a static bend inside dimension B.
Static bend radius Standard (non-flex) + Use this measurement when routing the cable in a non-flex application between IDM units (the bend area).
— The bend area is where standard (non-flex) cables can be bent to their specified bend radius.

Hybrid Cable Dimensions

38.1
«— A B —147 Bend Area 4|<7 : i
| Lo
~ T TEE S
— N - _ e ‘;“‘"’.“:“‘::‘:‘;; =
| | Cable Shield
\ \ , ,
o o (overall)
: | [ Cable Shield =—

) Typical End View

Static Bend Radius LOI

|
IO\_J Static Bend Radius

(for control wires)

12AWG
”e Bend Area f
[ |
g
?
C (able Dimensions are in mm (in.) 2090-CHBP8S8-12AAxX
ey
B ='|< Bend Area 'r B 4"

3

Bend Area 4“* B 4"

08

Hybrid Cable Dimensions

] A g C D
Hybrid Cable Cat. No. mm (in) mm (i) mm (in.) mm (in)
2090-CHBIFS8-12AAxx
2090-CHBP8S8-12AAxx 99.4(3.9) 14.2(0.5)

76.0(3.0) 254(1.0)
2090-CCPP8S8
2090-(BKS8-16AA03 56.7(2.2) 8.1(0.3)

(1) Dimension B is based on the cable diameter.
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Dimensions - Kinetix 6000M Network Cables

] | T 3 ]
1.6
(atalog Number
(030 2090-CNSSPSS-AAwx
%6 ]
(atalog Number
. . i . 2090-CNSRPRS-AAXx
Dimensions are in mm (in.)
(reference only)
36 [

Pin

PEN
{
Eivy

Catalog Number
2090-CNSRPSS-AAXx

Pin

(atalog Number
2090-CNSSPRS-AAxx

Dimensions - Kinetix 6000M Network Bulkhead Adapter

Pin Connector

19.6
(0.77)

17.0
(0.67)

170

M12x25.4(1.0)

25.4(1.0)
Wall Thickness, max

Catalog Number
2090-CBUSPSS

47.7 Dimensions are in mm (in.)
(1.88) (reference only)
Socket Connector

175
(0.69)

0159 +—
(0.62) Panel Cut-out
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Rockwell Automation Support

Use the following resources to access support information.

. Knowledgebase Articles, How-to Videos, FAQs, Chat, . .

Technical Support Center User Forums, and Product Notification Updates. https://rockwellautomation.custhelp.com/

h‘:mlblr;cshmcal Support Phone Locate the phone number for your country. http://www.rockwellautomation.com/global/support/get-support-now.page
Find the Direct Dial Code for your product. Use the code

Direct Dial Codes to route your call directly to a technical support http://www.rockwellautomation.com/global/support/direct-dial.page
engineer.

. . Installation Instructions, Manuals, Brochures, and . . . . .

Literature Library ) http://www.rockwellautomation.com/global/literature-library/overview.page
Technical Data.

Product Compatibility and Get help determining how products interact, check .

- o p:// . .com/q /support/pcdc.pag
Download Center (PCDC) features and capabilities, and find associated firmware. hitp://www.rockwel lautomation.com/global/support/pcdc page

Documentation Feedback

Your comments will help us serve your documentation needs better. If you have any suggestions on how to improve this
document, complete the How Are We Doing? form at

iterature.rockwellautomation.com/idc/groups/literature/documents/du/ra-du002_-en-e.pdf.

At the end of its life, this equipment should be collected separately from any unsorted municipal waste.

Rockwell Automation maintains current product environmental information on its website at http:

Allen-Bradley, CompactLogix, ControlFLASH, ControlLogix, DriveExplorer, HPK-Series, Kinetix, MP-Series, Rockwell Automation, Rockwell Software, RSLinx, RSLogix 5000, SoftLogix are trademarks of Rockwell Automation, Inc.
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