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Important User Information

Solid state equipment has operational characteristics differing from those of
electromechanical equipment. Safety Guidelines for the Application,
Installation and Maintenance of Solid State Controls (publication SGI-1.1
available from your local Rockwell Automation sales office or online at

http://literature.rockwellautomation.com) describes some important
differences between solid state equipment and hard-wired electromechanical
devices. Because of this difference, and also because of the wide variety of uses
for solid state equipment, all persons responsible for applying this equipment
must satisfy themselves that each intended application of this equipment is
acceptable.

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

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

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.

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

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

BURN HAZ- Labels may be on or inside the equipment, for example, a drive or motor,
to alert people that surfaces may reach dangerous temperatures.
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Allen-Bradley, CompactLogix, ControlFlash, ControlLogix, DriveExplorer, Kinetix, Logix5000, RSLogix, RSLogix 5000, SoftLogix, SCANport,
Rockwell Automation, and TechConnect are trademarks of Rockwell Automation, Inc.

Trademarks not belonging to Rockwell Automation are the property of their respective companies.
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About This Publication

Who Should Use This
Manual

Conventions Used in This
Manual

Preface

Read this preface to familiarize yourself with the rest of the manual.

This manual provides detailed installation instructions for mounting, wiring,
and troubleshooting your Kinetix 2000 drive, and system integration for your
drive/motor combination with a Logix controller.

This manual is intended for engineers or technicians directly involved in the
installation and wiring of a Kinetix 2000 drive, and programmers directly
involved in the operation, field maintenance, and integration of a Kinetix 2000
drive with a SERCOS interface.

If you do not have a basic understanding of the Kinetix 2000 drive, contact
your local Rockwell Automation sales representative before using this product,
for information on available training courses.

These conventions are used throughout this manual:
® 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 2000 drive components, shown in the table
below, are used throughout this manual.

Kinetix 2000 Component Catalog Numbers Acronym

Integrated Axis Module 2093-AC05-MPx IAM

Axis Module (double width) 2093-AMOx

Axis Module (single-width) 2093-AMPx AM

Shunt Module 2093-ASP06 SM

Power Rail 2093-PRSxx PR

Power Rail Slot Filler 2093-PRF SF
2094-AL09, 2094-AL15S,

Line Interface Module 2094-AL25S, 2094-AL50S, LIM
2094-AL75S, 2094-AL75S-C2

Publication 2093-UM001A-EN-P — March 2007



10

Additional Resources

The following documents contain additional information concerning related

Allen-Bradley products.

Resource

Description

ControlFLASH Firmware Upgrade Kit User Manual, publication
1756-6.5.6

For ControlFLASH information not specific to any drive family

3, 8 or 16-axis SERCOS interface Module Installation Instructions,
publication 1756-IN572

ControlLogix SERCOS interface module installation instructions

Logix5000 Controllers Motion Instructions Reference Manual,
publication 1756-RM007

The instructions needed to program a motion application

ControlLogix Motion Module Programming Manual, publication
1756-RM086

More detailed information on the use of ControlLogix motion features and
application examples

ControlLogix Controllers User Manual, publication 1756-UM001

Information on installing, configuring, programming, and
operating a ControlLogix system

CompactlLogix SERCOS Interface Module Installation Instructions,
publication 1768-IN005

Information on configuring and troubleshooting a CompactLogix motion
module

16-axis PCI SERCOS interface Card Installation Instructions, publication
1784-IN041

SoftLogix SERCOS interface PCl card installation instructions

3, 8, or 16-axis PCI SERCOS Interface Card Installation Instructions,
publication 1784-IN572

ControlLogix SERCOS interface module installation instructions

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

Information on configuring and troubleshooting your SoftLogix PCl card

Fiber-optic Cable Installation and Handling Instructions, publication
2090-INO10

Information on proper handling, installing, testing, and troubleshooting
fiber-optic cables

Kinetix 2000 Installation Instructions, publication 2093-IN001 (IAM and
AM) 2093-IN002 (Shunt), 2093-IN003 (Power Rail), and 2093-IN004 (Slot
Filler).

Information on installing the individual modules that comprise a Kinetix 2000
servo drive system

Line Interface Module Installation Instructions, publication 2094-IN005

Information on the installation and troubleshooting of your Bulletin 2094 Line
Interface Module (LIM)

Rockwell Automation Industrial Automation Glossary, publication AG-7.1

A glossary of industrial automation terms and abbreviations

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

EMC Noise Management DVD, publication GMC-SP004

Information, examples, and techniques designed to minimize system failures
caused by electrical noise

Kinetix Motion Control Selection Guide, publication GMC-SG001

Specifications, motor/servo-drive system combinations, and accessories for
Kinetix motion control products

Rockwell Automation Configuration and Selection Tools website
http://www.ab.com/e-toals

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

Motion Analyzer, version 4.2 or later
http://www.ab.com/mation/software/motion_analyzer.html

Drive and motor sizing with application analysis software

Rockwell Automation Product Certification website

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

Motion Modules in Logix5000 Control Systems User Manual, publication
LOGIX-UMO02

Information on configuring and troubleshooting your ControlLogix and
CompactLogix SERCOS interface modules

National Electrical Code, published by National Fire Protection
Assaciation of Boston, MA.

An article on wire sizes and types for grounding electrical equipment

You can view or download publications at

http:

literature.rockwellautomation.com. To order paper copies of technical

documentation, contact your local Rockwell Automation distributor or sales

representative.
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Chapter 1

Introduction

Start

Use this chapter to become familiar with the Kinetix 2000 drive components.
This chapter also reviews design and installation requirements for
Kinetix 2000 drive systems.

Topic Page
About the Kinetix 2000 Drive System 12
Catalog Number Explanation 16
Agency Compliance 17
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About the Kinetix 2000
Drive System

The Kinetix 2000 multi-axis servo drive is designed to provide a Kinetix
Integrated Motion solution for applications with output power requirements
between 3..45 kW (4..49 A).

Kinetix 2000 Drive System Overview

Kinetix 2000
Component

Catalog Numbers

Description

Integrated Axis

2093-AC05-MPx

Integrated Axis Module (IAM) mounts on a Kinetix 2000 power rail, and is a 230V ac power converter

Module and inverter. It is installed on a Kinetix 2000 power rail.
Axis Module 2093-AMxx Axis Module (AM), is a shared 230V dc bus power inverter, that mounts on a Kinetix 2000 power rail. The
2093-AMPx AM must be used with an IAM.
) Shunt Module (SM), This module mounts on the Kinetix 2000power rail and provides additional shunting

Shunt Module 2093-ASP0B capability in regenerative applications.

Power Rail (PR) consists of copper bus bars and a circuit board with connectors for each module. The
Power Rail 2093-PRSxx power rail provides power and control signals from the converter section to adjacent inverters. The IAM,

AM, SM, and SF modules mount to the power rail.
Power Rail Slot 2093-PRF Slot Filler (SF) is used when one or more slots on the Kinetix 2000 power rail are empty after all other

Filler

power rail components are installed. One slot filler is required for each empty slot.

Logix Controller

1756-L60MO3SE,
1756-MxxSE, and
1768-M04SE modules,

SERCOS interface module/PCl card serves as a link between the ControlLogix/CompactLogix/SoftLogix
platform and Kinetix 2000 drive system. The communication link uses the I[EC 61491 SErial Real-time

Platform and the 1784-PM16SE  COmmunication System (SERCOS) protocol over a fiber-optic cable.

PCl card
RSLogix 5000 X RSLogix 5000 software provides support for programming, commissioning, and maintaining the Logix
Software 9324-RLD300ENE family of controllers.

Servo Motors

MP-Series, TL-Series,

Compatible servo motors include the MP-Series (Low Inertia, Food Grade, and Stainless Steel) 230V

and Y-Series motors; TL-Series motors; and Y-Series motors.
’l&]étet?;?;fg Linear MP-Series Compatible linear actuators include the MPAI-Axxx (Integrated Actuator) 230V actuators.
Motor power, feedback, and brake cables include integral molded, bayonet style, quick connect/
quick-release connectors at the motor. Power and brake cables have flying leads on the drive end and
Motor Power, Feedback,  straight connectors that connect to servo motors. Standard feedback cables have angled connectors
and Brake cables (45°) on the drive end and straight connectors that connect to servo motors. Optional feedback cables
Cables have a straight connector on the motor end and flying leads that wire to a low-profile connector kit on

the drive end.

Fiber-optic cables

SERCOS fiber-optic cables are available in enclosure only, PVC, nylon, and glass with connectors at both
ends.

Bulletin 2090-XXLF-xxxx single-phase and three-phase ac line filters are required to meet CE and

Line Filters, ac 2090-XXLF-x00x available for use in 230V systems.

2094-AL09,

2094-AL15S, i . - L .
Line Interface 2094-AL25S ine Interface Module (LIM), contains the circuit breakers, ac line filter, power supplies, and contactor
Module 2094-AL50S required for Kinetix 2000 operation. This module does not mount to the power rail.

2094-AL75S. Alternatively, individual components may be purchased in place of a LIM.

2094-AL755-C2
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ControlLogix Controller Programming Network

Typical Kinetix 2000 system installations include three-phase ac
configurations, with and without the line interface module (LIM), and dc
common bus configurations.

To avoid personal injury due to electrical shock, place a slot
filler (catalog number 2093-PRF) in all empty slots on the power
rail.

Any power rail connector without a module installed will
disable the Kinetix 2000 three-phase power, however control
power is still present.

Typical Kinetix 2000 System Installation (with LIM)

170...264V aC  e—

Single-phase
or Three-phase
Input Power

Line
Interface
Module
(optional
component)

1756-M08SE SERCOS Interface Module

ControlLogix Chassis

B Workstation with RSLogix 5000 Software

Kinetix 2000 Multi-axis Servo Drive System

SERCOS fiber-optic ring
Shunt Module
and
/— Slot Filler Module
Integrated (Required when slot
m.:.‘ll (0] o )] Axis —/| [ is unoccupied by an
Module by IAM, AM, or Shunt.)
— il Bonded Cabinet
Ground Bus
b < ol
W W W : e
Line Filter built into this LIM (2094-AL09) |
Power -
Rail _/

To Input Sensors
and Control String

Axis Modules (4x)

. Motor Feedback

1/0 Connections

Motor Power

|= &

MPL-, MPAI-, TL-, and Y-Series Motors
(MP-Series Low Inertia Motors Shown)

] I

I
U
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170...264V ac
Single-phase
or Three-phase
Input Power

Typical Kinetix 2000 System Installation (without LIM)

ControlLogix Controller Programming Network

=

Line
Disconnect
Device

Input
Fusing

Magnetic
Contactor

ControlLogix Chassis

1756-M08SE SERCOS Interface Module

SERCOS fiber-optic ring

170...264V ac

Single-phase

D Waorkstation with RSLogix 5000 Software

Kinetix 2000 Multi-axis Servo Drive System

Control Power

Bonded Cabinet
Ground Bus

Shunt Module
and
Slot Filler Module

Integrated 4 —— (Required when slot
o 0 Axis —\ = @||= ] ] is unoccupied by an
0 Module i i £ H H IAM, AM, or Shunt.)
— B g g
—1 il Bonded Cabinet
5 . g Ground Bus
Power « =
Rail Axis Modules (4x)
To Input Sensors
and Control String /0 Connections
Motor Feedback )
Motor Power )
| ] T
— ApD -
J
I -
— (0 7
MPL-, MPAI-, TL-, and Y-Series Motors —
(MP-Series Low Inertia Motors Shown)
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Typical DC Common Bus System Installation

Logix Controller Programming Network

170...264V ac Logix SERCOS Interface Module
Single-phase ,
or Three.phase Line Filter ey
Input Power 2090-XXLF-ooor %] Workstation with
.| B £ RSLogix 5000 Software
o [ 51]
I Logix Chassis =
DEE (ControlLogix is shown) ﬁ
hd s N
SERCOS A
Integrated Fiber-optic Ring Shunt Module
Axis 2090-SCxxx-x and
— s Module Slot Filler Module
(IAM) B—em ok hod ok (Required when slot
= =l [=)E =ke] = is unoccupied by an
- 170. 264 ac g : i IAM, AM, or Shunt )
I 1 Single-phase
Control Power 2 ) e
] Bonded Cabinet
L% j Ground Bus
¢ ¢ D
Line Interface Module POWE_f
Rail Axis Modules (4x)

(optional component)
2094-ALxxS

170...264V ac
Single-phase

Control Power

Common
Bus
Fusing

Integrated
Axis
Module
(IAM)

Common Bus

Kinetix 2000 Multi-axis Servo Drive System

P
SERCOS Fiber-optic Ring 2090-SCxxx-x

Shunt Module (optional component)

Slot Filler Module

(Required when slot
is unoccupied by an
IAM, AM, or Shunt.)

i

L—lr

Power
Rail

Bonded Cabinet
Ground Bus

Axis Modules (4x)

In the example above, a leader IAM is connected to a follower IAM via the dc
common bus. When planning your panel layout, you must calculate the total
bus capacitance of your dc common bus system to correctly size the leader
IAM to pre-charge the entire system. In RSLogix5000 software you identify
the common bus follower (disabling its shunt capabilities), and in doing so
require the leader IAM to control the entire common dc bus.

Refer to Appendix D, beginning on page 209, for more information.

IMPORTANT

If total bus capacitance of your system exceeds the leader IAM
pre-charge rating and input power is applied, the IAM seven-segment
Fault Status LED indicator will display error code E90 (pre-charge
timeout fault). To correct this condition, you must replace the leader
IAM with a larger module or decrease the total bus capacitance by
removing axis modules.
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Catalog Number Kinetix 2000 drive catalog numbers and descriptions are listed in the table
Explanation betow
Kinetix 2000 Drive Catalog Numbers
Integrated Axis Modules (230V) Catalog Number
Kinetix 2000, IAM, 230V, 3 kW (") Converter, 1 A Inverter 2093-AC05-MP1
Kinetix 2000, IAM, 230V, 3 kW (") Converter, 2 A Inverter 2093-AC05-MP2
Kinetix 2000, 1AM, 230V, 3 kW ") Converter, 3 A Inverter 2093-AC05-MP5
Axis Modules (230V)
Kinetix 2000, AM, 230V, 1 A Inverter 2093-AMP1
Kinetix 2000, AM, 230V, 2 A Inverter 2093-AMP2
Kinetix 2000, AM, 230V, 3 A Inverter 2093-AMP5
Kinetix 2000, AM, 230V, 6 A Inverter 2093-AM01
Kinetix 2000, AM, 230V, 9 A Inverter 2093-AM02
Power Rails
Kinetix 2000, Single-Axis Power Rail 2093-PRS1
Kinetix 2000, Two-Axis Power Rail 2093-PRS2
Kinetix 2000, Three-Axis Power Rail 2093-PRS3
Kinetix 2000, Four-Axis Power Rail 2093-PRS4
Kinetix 2000, Five-Axis Power Rail 2093-PRS5
Kinetix 2000, Seven-Axis Power Rail 2093-PRS7
Kinetix 2000, Eight-Axis Power Rail with Shunt or Slot Filler 2093-PRS8S
Shunt Module
Kinetix 2000, SM, 230V, 50 W 2093-ASP06
Slot Filler
Kinetix 2000, SF, Power Rail Slot Filler 2093-PRF

M Derated to 2 kW for single-phase operation.
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this product is installed within the European Union or regions and has
Agency Compliance If this product is installed within the European Union or EEC regions and h
the CE mark, the following regulations apply.

Meeting CE requires a grounded system, and the method of grounding
ATTENTION the ac line filter and drive must match. Failure to do this renders the

filter ineffective and may cause damage to the filter.

For grounding examples, refer to Determining Your Type of Input

Power on page 63.

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)

To meet CE requirements when your Kinetix 2000 system does not include
the line interface module (LIM), the following requirements apply.

e Install an ac line filter (2090-XXLF-xxxx) as close to the integrated axis
module (IAM) as possible.

e Use 2090-series motor power cables or use connector kits.

e Combined motor power cable length for all axes on the same dc bus
must not exceed 160 m (525 ft) with 230V systems. Drive-to-motor
power cables must not exceed 30 m (98.5 ft).

e Use 2090-series motor feedback cables or use connector kits and
propetly terminate the feedback cable shield. Drive-to-motor feedback
cables must not exceed 30 m (98.5 ft).

e Install the Kinetix 2000 system inside an enclosure. Run input power
wiring in conduit (grounded to the enclosure) outside of the enclosure.
Separate signal and power cables.

Wiring instructions are available in Chapter 5 of this publication. Product
catalog numbers are listed in the Kinetix Motion Control Selection Guide,
publication GMC-SG001.
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CE Requirements (System with LIM)

To meet CE requirements when your Kinetix 2000 system includes the line
interface module (LIM), follow all the requirements as stated in CE
Requirements (System without LIM), and these additional requirements as
they apply to the ac line filter.

e Install the LIM (2094-AL09) as close to the integrated axis module
(IAM) as possible.

e Install the LIM (2094-ALxxS, -or -XL755-Cx) with the line filter
(2090-XXLF-xxxx) as close to the IAM as possible.

When the LIM (2094-ALxxS, or -X1.755-Cx) supports two IAMs, each
IAM requires an ac line filter installed as close to the IAM as possible.



Chapter Z

Introduction

System Design Guidelines

Planning the Kinetix 2000 Drive System
Installation

This chapter describes system installation guidelines used in preparation for
mounting your Kinetix 2000 drive components.

Topic Page
System Design Guidelines 19
Minimizing Electrical Noise 26

ATTENTION Plan the installation of your system so that you can perform all cutting,

drilling, tapping, and welding with the system removed from the
enclosure. Because the system is of the open type construction, be

A 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.

Use the information in this section when designing your enclosure and
planning to mount your system components on the panel.

System Mounting Requirements

The following is general information for selecting an enclosure and mounting
your system components within the panel.

e In order to comply with UL and CE requirements, the Kinetix 2000
system must be enclosed in a grounded conductive enclosure offering
protection as defined in standard EN 60529 (IEC 529) to IP55 such
that they are not accessible to an operator or unskilled person. A
NEMA 4X enclosure exceeds these requirements providing protection
to IPG6.

e The panel you install inside the enclosure for mounting your system
components must be on a flat, rigid, vertical surface that won’t be
subjected to shock, vibration, moisture, oil mist, dust, or corrosive
Vapots.
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e Size the drive enclosure so as not to exceed the maximum ambient
temperature rating. Consider heat dissipation specifications for all drive
components and other devices that radiate heat into the cabinet.

e Segregate input power wiring and motor power cables from control
wiring and motor feedback cables as they leave the drive. Maintain this
separation throughout the wire run.

e Use Rockwell Automation/Allen-Bradley shielded cable for power
wiring and provide a grounded 360° clamp termination to the enclosure
wall.

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

Refer to the System Design for Control of Electrical Noise Reference

Manual, publication GMC-RMO001, to better understand the concept of
electrical noise reduction.

IMPORTANT To improve the bond between th_e power rail a_nd subpanel,
construct your subpanel out of zinc plated (paint-free) steel.

Transformer Selection

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

To size a transformer for the main ac power inputs, refer to the Circuit
Breaker/Fuse Specifications on page 157 and Transformer Specifications for
Control Power Input on page 159. Multiple power rails in a single cabinet
require additional transformers or additional transformer capacity.

IMPORTANT If using an autotransformer, make sure that the phase to neutral/

ground voltages do not exceed the input voltage ratings of the drive.

form factor of 1.5 for three-ph wer (where form factor i

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

Example: Sizing a transformer to the voltage requirements of a
2093-AC05-MP5 Integrated Axis Module:
2093-AC05-MP5 = 3 kW continuous x 1.5 = 4.5 KVA transformer
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Circuit Breaker/Fuse Selection

The Kinetix 2000 system utilizes internal short circuit output protection and is
suitable for use on a circuit capable of delivering up to 100,000 Amperes, when
protected by class CC, J, L, and R fuses. Circuit breakers with adequate
widthstand and interrupt ratings, as defined in NEC 2002, article 110.9 and
110.10, are also permitted.

The Bulletin 140M product may be another acceptable means of protection
with the Kinetix 2000 system. As with fuses and circuit breakers, you must
make sure that the selected components are propetly coordinated and meet
applicable codes. When applying the 140M product, evaluation of the short
circuit available current is critical and must be kept below the short circuit
rating of the 140M product. As long as you do this review, and the conditions
for use are met, the 140M product is appropriate for use with the Kinetix 2000
system.

The line interface module (LIM) contains different circuit protection based on
type:

e 2094-AL09 contains supplementary protection device, 1492-CB (UL
508), and therefore class CC or ] fuses with 5SkA SCCR must be used on
the line side of the 2094-AL09 LIM.

e 2094-AL15S, 2094-AL1258S, 2094-AL50S, 2094-AL75S, and 2094-XL75S
contain Bulletin 140U (UL 489) motor branch circuit protection.

Overcurrent protection must be adequately coordinated per NEC 2002, article
240.

In most cases, fuses selected to match the drive input current rating will meet
the NEC requirements and provide the full drive capabilities. Dual element,
time delay (slow acting) fuses should be used to avoid nuisance trips during the
inrush current of power initialization.

Refer to Circuit Breaker/Fuse Specifications on page 157 for recommended
circuit breakers and fuses.

Refer to Power Specifications on page 154 for input current and inrush current
specifications for your IAM.

Enclosure Selection

The following example is provided to assist you in sizing an enclosure for your
Kinetix 2000 system. The example system consists of the following
components:

e Six-axis Kinetix 2000 servo drive system
e Line Interface Module (LIM)
e ControlLogix chassis and modules (controller)

Size the Kinetix 2000 servo drive and LIM and use the results to predict the
amount of heat dissipated into the enclosure. You will also need heat
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dissipation data from other equipment inside the enclosure (such as
ControlLogix controller). Once the total amount of heat dissipation (in Watts)

is known, the minimum enclosure size can be calculated.

Kinetix 2000 System Heat Dissipation Example

Enclosure Component | Description Loading (") v\faat:s[)iSSipationm
2093-AC0S-M02 'zngg\%r?ﬁ?ge?gfa?e(’d”'e (IAM), ? ;W (converter s.ection) ZUZ/o 7.0
' (inverter section) 40% 336
2093-AM02 Axis module (AM), 230V, 9 A 60% 67.3
2093-AM02 Axis module (AM), 230V, 9 A 60% 67.3
2093-AMO1 Axis module (AM),230V, 6 A 40% 46.7
2093-AMO1 Axis module (AM), 230V, 6 A 40% 46.7
2093-AMO1 Axis module (AM), 230V, 6 A 20% 46.7
2093-AL09 Line interface module (LIM), 230V, 6 kW, 6 A; 24V dc 3 A 100% 72.0
2093-PR6 Power rail, 230V, 6 axis N/A 0.0
Total Kinetix 2000 system Wattage 387.3

ControlLogix System Heat Dissipation Example

" To determine heat dissipation specifications for the Kinetix 2000 components, refer to Power Dissipation Specifications on page 160.

Load Mt | aion
1756-M0O8SE 8-axis SERCOS interface module 32 0

1756-L55M12 5555 ControlLogix processor 45 0

1756-1B16D 16 -point input module 0.84 58

1756-0B16D 16 -point output module 4.64 3.3

1756-ENBT Ethernet communications module 40 0

Backplane total 17.181@ N/A

1756-PB72 24V dc ControlLogix power supply N/A 252

1756-A7 7-slot mounting chassis N/A N/A

Total ControlLogix system Wattage 34.1

M For ControlLogix module specifications, refer to the ControlLogix Selection Guide, publication 1756-SG001.

@ Real power heat dissipation is determined by applying the backplane power load (17.18 W) to the graph below.

ControlLogix Real Power
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For backplane power loading requirements of other ControlLogix power
supplies, refer to the ControllLogix Selection Guide, publication 1756-SG001.

In this example, the amount of power dissipated inside the cabinet is the sum
of the Kinetix 2000 system value (387 W) and the ControlLogix system value
(34 W) for a total of 421 Wi

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

Metric Standard English
A= —0:38Q A = 408Q
1.8T-1.1 T-11
Where T is temperature difference between Where T is temperature difference between
inside air and outside ambient (°C), Q is heat inside air and outside ambient (°F), Q is heat
generated in enclosure (Watts), and A is generated in enclosure (Watts), and A is

enclosure surface area (m?). The exterior surface | enclosure surface area (ft?). The exterior surface
of all six sides of an enclosure is calculated as of all six sides of an enclosure is calculated as

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

The maximum ambient rating of the Kinetix 2000 system is 50 °C (122 °F)
and if the maximum environmental temperatute is 30 °C (86 °F) then Q=606
and T=20 in the equation below.

_ _038(42) _ )
A= T8(20)-11 " +%8m

In this example, the enclosure must have an exterior surface of 4.58 meters?. I
any portion of the enclosure is not able to transfer heat, it should not be
included in the calculation.

Since the minimum cabinet depth to house the 230V drive (selected for this
example) is 200 mm (7.9 in.), then the cabinet needs to be approximately
2000 mm (78.7 in.) high x 1000 mm (39.4 in.) wide x 200 mm (7.9 in.) deep.

2x(02x1.0)+2x(02x1.0)+2x(1.0 x 2.0) = 4.8 m?
2%(7.9x39.4)+ 2 x(7.9x39.4) + 2 x (39.4 x 78.7) = 48 ft 2

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

This section provides information to assist you in sizing your cabinet and
positioning your Kinetix 2000 system components.

IMPORTANT

Minimum Clearance Requirements

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

Clearance above
for airflow and installation.

Integrated Axis Module (IAM),
catalog number 2093-AC05-MP1,
is shown mounted on power rail
as the first module.

Clearance left of the Bl ‘ = Clearance right of the
module is not required. ! H%l| | B module is not required. !
— (0]
L
% 3
O]
l§

Clearance below
for airflow and installation.

M The power rail, catalog number 2093-PRSxx, does not extend left of the first module or right of the last module.

Minimum Clearance Dimensions

Cat. No.

Clearance Above, Min

Clearance Below, Min | Cabinet Depth Clearance, Min "

2093-AC05-MP1,
2093-AC05-MPZ,
2093-AC05-MP5.

2093-AMP1,

If 15-pin connector kit, catalog number
2090-K2CK-D15M, is attached.

44-pin connector kit options include:
e 2090-U3BK-D44xx connector kit
(containing a 2090-U3BK-D44 terminal

200mm(7.91in.)

2003-AMP2. 50.8 mm (20 |n) 50.8 mm (20 |n) block and 2090'U38K‘D44XX Cable)

2093-AMP5 235 mm (9.25in.) e 2090-U3BK-D44 terminal block and

2093-AMOT, custom-built cable.

2093-AM02 e 2090-U3BK-D44 terminal block and flying
lead cable.

2093-ASP06 306 mm(12.0in.) 50.8 mm (2.0in.) 200 mm (7.9in.)

2093-PRF None None None

() Additional clearance required to accommodate cable bend restrictions.
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Although clearance left and right of the power rail is not necessary for
IMPORTANT oug . gntorthep sary
ventilation, additional clearance is required when mounted adjacent

to noise sensitive equipment or clean wireways.

Refer to page 160 for power dissipation specifications.
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Minimizing Electrical
Noise

Publication 2093-UM001A-EN-P — March 2007

This section outlines best practices which minimize the possibility of
noise-related failures as they apply specifically to Kinetix 2000 system
installations.

For more information on the concept of high-frequency (HF) bonding, the
ground plane principle, and electrical noise reduction, refer to the System
Design for Control of Electrical Noise Reference Manual, publication
GMC-RMO001.

Bonding Modules

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

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

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

Improper bonding blocks the direct return path and results in high-frequency
energy traveling elsewhere in the cabinet. Excessive high-frequency energy can
effect the operation of other microprocessor controlled equipment.

The illustrations that follow show details of recommended bonding practices
for painted panels, enclosures, and mounting brackets.
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Recommended Bonding Practices for Painted Panels

Stud-mounting the Subpanel
to the Enclosure Back Wall

Back Wall of
Enclosure

Subpanel

Star Washer\

Welded Stud

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

Use plated panels or scrape paint on

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

Mounting Bracket or
Ground Bus

Welded Stud

Flat Washer Scrape Paint

Flat Washer

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

Star Washer

21

front of panel.

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

Subpanel

Bolt

Tapped Hole

Ground Bus or
Mounting Bracket

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

Flat Washer

Flat Washer
Nut

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

Star Washer

Bonding Multiple Subpanels

Bonding multiple subpanels creates a common low impedance exit path for
the high frequency energy inside the cabinet. Subpanels that are not bonded
together may not share a common low impedance path. This difference in

impedance may affect networks and other devices that span multiple panels.
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Multiple Subpanels and Cabinet Recommendations

Bond the top and bottom of each subpanel to the cabinet using
25.4mm (1.0 in.) by 6.35 mm (0.25 in.) wire braid.

BORXE
Cabinet ground bus
bonded to the subpanel.
[orecoen) [ooood]
\

Scrape the paint around each fastener to
maximize metal to metal contact.

Establishing Noise Zones

Observe the following guidelines when a LIM (2094-AL09) is used in the
Kinetix 2000 system and mounted left of the IAM:

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

® The clean zone (C) is to the right and beneath the Kinetix 2000 system

(grey wireway).

e The dirty zone (D) is to the left and above the Kinetix 2000 system, and

above and below the LIM (black wireway).
e The very dirty zone (VD) is limited to where the LIM VAC output

jumpers over to the IAM. Shielded cable is required only if the very dirty

cables enter a wireway.

e The SERCOS fiber-optic cables are immune to electrical noise.
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Establishing Noise Zones (LIM mounted left of IAM)

Dirty Wireway Clean Wireway
Very Dirty LIM/IAM Connections

Segregated (not in wireway)

Fiber-optic Cable

P
No Sensitive
Equipment

within 150 mm

(2)

g F o o .
LJ L UELE Kinetix 2000
2094-AL09 Line Interface Module A System
ine Filter built into this LIM

D

/0and
Feedback Cables

Route 24V dc Route Encoder/Analog/Registration
1/0 Shielded Shielded Cables

" 1f JAM/AM 1/0 cable contains (dirty) relay wires, route cable with LIM I/0 cable in dirty wireway.

When space does not permit the 150 mm (6.0 in.) segregation, use a grounded steel shield instead. For
examples, refer to Chapter 4 of the System Design for Control of Electrical Noise Reference Manual,
publication GMC-RM001.
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Observe the following guidelines when a LIM (2094-ALxxS, or
2094-X1.755-Cx) is used in the Kinetix 2000 system and mounted left of the
IAM with the ac (EMC) line filter mounted above the LIM:

e The clean zone (C) is to the left and below the Kinetix 2000 system
(grey wireway).

e The dirty zone (D) is to the right and above the Kinetix 2000 system,
and above and below the LIM (black wireway).

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

e The SERCOS fiber-optic cables are immune to electrical noise.

Establishing Noise Zones (LIM mounted right of IAM)

Very Dirty Filter/IAM Connections

Clean Wireway Segregated (Not in Wireway) Dirty Wireway
VD D
pe— Y “ i
Vac Line
Line Filter V ac LOAD

Fiber-optic Cable

-
No Sensitive
Equipment o
Within 150 mm
VD Kinetix 2000 %| |
Drives

¢ 1 ¢

Line Interface Module

C /0 and Feedback Cables

D
Route Encoder/Analog/Registration Route Motor Power and
Shielded Cables 24V dc 1/0 Shielded Cables

(1 If IAM/AM 1/0 cable contains (dirty) relay wires, route cable with LIM 1/0 cable in dirty wireway.

@ \When space does not permit the 150 mm (6.0 in.) segregation, use a grounded steel shield instead. For

examples, refer to Chapter 4 of the System Design for Control of Electrical Noise Reference Manual,
publication GMC-RMQ01.
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Observe the following guidelines when a LIM (2094-AL09) is used in the
Kinetix 2000 system and mounted above the IAM:

e The clean zone (C) is to the right and beneath the Kinetix 2000 system
(grey wireway).

e The dirty zone (D) is to the left and above the Kinetix 2000 system, and
above and below the LIM (black wireway).

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

e The SERCOS fiber-optic cables are immune to electrical noise.

Establishing Noise Zones (LIM mounted above I1AM)

Dirty Wireway Clean Wireway

Line Interface Module Very Dirty LIM/IAM
connections must be
shielded with braid
clamp at both ends'’

A/—Fiber—optic Cable

-
No Sensitive
Equipment

Within 150 mm

Kinetix 2000
Drives

C C

1/0 and Feedback Cables

Power Cables

Route Encoder/Analog/Registration
Shielded Cables

Route Motor Power and
24V dc 1/0 Shielded Cables

For examples of shield clamp attachment, refer to the System Design for Control of Electrical Noise Reference
Manual, publication GMC-RM001.

(1)

@ 1f |AM/AM 1/0 cable contains (dirty) relay wires, route cable in dirty wireway.

B When space does not permit the 150 mm (6.0 in.) segregation, use a grounded steel shield instead. For
examples, refer to Chapter 4 of the System Design for Control of Electrical Noise Reference Manual,

publication GMC-RM001.
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Observe the following guidelines when a LIM (2094-ALxxS, or
2094-X1.755-Cx) is used in a dc common bus configuration and the follower
IAM is mounted below the leader IAM:

e The very dirty zone (VD) is from the filter output to the Leader IAM,
and the entire length of the dc common bus cable. Shielded cable is
required on the EMC filter (load side) and the braided shield attached to
the clamp provided.

e Keep the dc common bus cable (very dirty) segregated from all other
cables (not in a wireway).

® The clean zone (C) is to the right and below the Kinetix 2000 system
(grey wireway).

e The dirty zone (D) is to the left of the Kinetix 2000 system, and above
and below the LIM (black wireway).

e The SERCOS fiber-optic cables are immune to electrical noise.

Establishing Noise Zones (dc common bus)

rty Wireway Clean Wireway
D | 170..264V ac
0 u E § o " Single-phase
b éme Filter ™~ VD Auxiliary Power
L | -d
- é lo | 70...264V ac
E B Three-phase
Main Power
Line, AUX Vac Output, 24V
ac Load
ac Line
D D D Fiber-optic cables
— 1 / "
<)D — N 2 2 i
- =HE|=E)|=68)=0|=0] €—
[ = 47 H H H F H No sensitive .
= = equipment within
(%%;;t% ‘ ‘ 150 mm (6.0 in.)
Kinetix 2000
¢ CJ ¢ System
Line Interface Module (leader IAM)
10 Bhd
Motor Power Cables Feedback Cables C

- Fiber-optic cables

Common Bus
Segregated  ——»= =6 = <>
(not in wireway) H H No sensitive a5
— = equipment within
el ; 3 150 mm (6.0 in.)
vp
170...264V ac Kinetix 2000
Single-phase - System
b Auxiliary Power ~ ————— g (follower IAM)
(2)
1/0 and
Motor Power Cables Feedback Cables ¢
C
Route 24V dc I/0 Route encoder/analog/registration
shielded cable shielded cable
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M Very Dirty connections must be shielded with braid clamp at both ends.For examples of shield clamp
attachment, System Design for Control of Electrical Noise Reference Manual, publication GMC-RM001,
publication System Design for Control of Electrical Noise Reference Manual, publication GMC-RMO001.
If IAM/AM 1/0 cable contains (dirty) relay wires, route cable with LIM 1/0 cable in dirty wireway.

B When space does not permit the 150 mm (6.0 in.) segregation, use a grounded steel shield instead. For
examples, refer to Chapter 4 of the System Design for Control of Electrical Noise Reference Manual,
publication GMC-RM001.

Observe the following guidelines when individual input power components
are used in the Kinetix 2000 system and the LIM (2094-xLxx or
2094-xLoexS-xx) is not used:

e The clean zone (C) is beneath the Kinetix 2000 system and includes the
I/0O wiring, feedback cable, and dc filter (grey wireway).

e The dirty zone (D) is above the Kinetix 2000 system (black wireway)
and includes the circuit breakers, transformer, 24V dc power supply,
contactors, ac line filter, and motor power cables.

e The very dirty zone (VD) is limited to where the ac line (EMC) filter
VAC output jumpers over to the IAM. Shielded cable is required only if
the very dirty cables enter a wireway.

e The SERCOS fiber-optic cables are immune to electrical noise.

Establishing Noise Zones (No LIM)

Dirty Wireway Clean Wireway
Very dirty EMC filter/IAM connection
segregated (not in wireway) |m
D
1
1
1
VD (5) I
Contactors
! o 1
Circuit
Breaker 24V Motor AC 1
° Brake PS Line Filter
1
| '
1
o 1
Kinetix 2000
g 1
ystem
) 12
1/0 and Feedback Cables C

Route Motor Power and Route Encoder/Analog/Registration
24V dc 1/0 Shielded Cables Shielded Cables
" If IAM/AM 1/0 cable contains (dirty) relay wires, route cable in dirty wireway.
When space to the right of the IAM does not permit 150 mm (6.0 in.) segregation, use a grounded steel shield
instead. For examples, refer to Chapter 4 of the System Design for Control of Electrical Noise Reference

Manual, publication GMC-RM001.

This is a clean 24V dc available for any device that may require it. The 24V enters the clean wireway and exits
to the right.

This is a dirty 24V dc available for motor brakes and contactors. The 24V enters the dirty wireway and exits to
the left.
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Observe the following guidelines when installing a 1756-MxxSE SERCOS or
other Logix interface modules:

® The clean zone (C) is beneath the less noisy modules, such as 1/0O,
encoder, registration (grey wireway).

e The dirty zone (D) is above and below the power supply and noisy
modules (black wireway).

e The SERCOS fiber-optic cables are immune to electrical noise.

Establishing Noise Zones (ControlLogix)

Dirty Wireway

Clean Wireway

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

o {4 —n — _—h —n —
T oo ol olo ol ols ols ols ols o

D Spare Slot(s) C

\/_ery»dirty Dirty /0 Clean 1/0
filter/power supply (24V dc 1/0, AC 1/0) (Analog, Encoder
connections

Registration
segregatéH (not in 0 )

M Segregate VD wiring from D and C wiring, or use shielded cable (shield bonded to both panel at both ends)

which then becomes category D.

Cable Categories for Kinetix 2000 Systems

The table below indicates the zoning requirements of cables connecting to the
Kinetix 2000 drive components.

Integrated Axis Module (Converter Side)

Zone Method
Wire/Cable Connector gfrrtz Dirty Clean gféz‘t’: s'(';i:,',‘,':d
CTRL 1 and 2 CPD X
DC-/DC+ (unshielded cable) X X
L1, L2, L3 (shielded cable) IPD X X
L1, L2, L3 (unshielded cable) X
CONT EN- and CONT EN+ (M1 contactor) CED X
DPI DPI X X
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Integrated Axis Module or Axis Module (Inverter Side)

Zone Method

Wire/Cable Connector [y : ;
Y . Ferrite | Shielded
Dirty Dirty Clean Sleeve Cable
U, V, W (motor power) MP X X
MBRK-, MBRK+ (motor brake) X
COM, PWR (24V dc), filtered (" BC X
COM, PWR (24V dc), unfiltered ?) X
Motor feedback MF X
Auxiliary feedback AF X X
Registration outputs X
10D
Others X
Fiber-optic Rx and Tx No Restrictions
(1) This is a clean 24V dc available for any device that may require it.
@ Thisisa dirty 24V dc available for motor brakes and contactors.
Line Interface Module

Zone Method

Wire/Cable Connector |y : :
Y . Ferrite | Shielded
Dirty Dirty Clean Sleeve Cable

V ac line (main input) IPL X
230V ac input APL X
V ac load (shielded option) oL X X
V ac load (unshielded option) X
Control power output CPL X
MBRK PWR, MBRK COM P1L/PSL X
Status I/0 I0L X
Auxiliary 230V ac P2L X
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Noise Reduction Guidelines for Drive Accessories

When mounting an ac (EMC) line filter refer to the sections below for
guidelines designed to reduce system failures caused by excessive electrical
noise.

Line Filters, ac

Observe the following guidelines when mounting your ac (EMC) line filter
(refer to the figure on page 33 for an example):

® Mount the line filter on the same panel as the Kinetix 2000 drive and as
close to the power rail as possible.

e Good HF bonding to the panel is critical. For painted panels, refer to
the examples on page 27.

e Segregate input and output wiring as far as possible.

IMPORTANT CE test certification applies only to ac line filter and single power rail.

Sharing a line filter with multiple power rails may perform
satisfactorily, but the user takes legal responsibility.

Motor Brake and Thermal Switch

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

Refer to Wiring the Motor Brake (BC) Connector on page 89 for wiring
guidelines. Refer to Axis Module/Motor Wiring Examples beginning on page
178 for the interconnect diagram of your drive/motor combination.



Chapter 3

Introduction

Installing the 2093 Power
Rail

Mounting the Kinetix 2000 Drive System

This chapter provides the system installation procedures for mounting your
Kinetix 2000 drive components to the panel.

Topic Page
Installing the 2093 Power Rail 37
Determining Mounting Order 38
Mount the Modules 40
Mounting the Line Interface Module 4
Segregating Power and Logic Wires 42

The procedures in this chapter assume you have prepared your panel and
understand how to bond your system. For installation instructions regarding
equipment and accessories not included here, refer to the instructions that
came with those products.

To avoid hazard of electrical shock, perform all mounting and wiring of
IAM, AM, SM, SF, LIM, or power rail prior to applying power. Once

power is applied, connector terminals may have voltage present even
when not in use.

ATTENTION zlgn_the instz_allation of your syst_em so that you can perform all cutting,
rilling, 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.

The Kinetix 2000 power rail comes in configurations that support one
integrated axis module (IAM), up to seven additional axis modules (AM), and
a shunt module (SM). A slot filler (SF) must occupy any open position.
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Determining Mounting
Order

Refer to the Kinetix 2000 Power Rail Installation Instructions, publication
2093-IN004, when installing your power rail.

To avoid damage to the power rail during installation, do not remove
the protective boots until the module for each slot is ready for
mounting.

ATTENTION

A

Mount IAM, AM, and SM modules in the order (left to right) shown in the
figure. A slot filler (SF) must occupy any unoccupied slots. Mount axis
modules according to power utilization (highest to lowest) from left to right
starting with the highest power utilization. If power utilization is unknown,
position axis modules (highest to lowest) from left to right based on Amp
rating,

Module Mounting Order
Highest L Power Utilization or Amp Rating Lowest
[~ gl
Integrated Axis Module Axis Module Axis Module Axis Module ~ Shunt Module  Slot Filler Module
2093-AC05-MP5 2093-AMO1 2093-AMP2 2093-AMP2 2093-ASP06 2093-PRF
= Eoes i~
///i;:;i e ?ﬁ?%
o a

B | = o E
- 0 m O | =

] o g o E| g

5 s
o
O O S| ol |

m [0 (O] (O] 0

= =] I8] [ o]

=1 = 5] 1]

0]

=l

i

=
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IMPORTANT

Position the integrated axis module (IAM) in the leftmost slot of the
power rail. Position your axis modules (AM), shunt module (SM), and
slot fillers (SF) to the right of the IAM.

Install axis modules according to power utilization (highest to lowest)
from left to right. The AM requiring the highest power utilization
should be on the left.

Install the shunt module to the right of the last AM. Only slot fillers
may be installed to the right of the shunt module.

Do not mount a shunt module on the power rail of a follower IAM.
Common-bus follower IAMs will disable any rail mounted or external
shunt modules.

SHOCK HAZARD

A

To avoid personal injury due to electrical shock, place a slot filler
module in all empty slots on the power rail.

A unoccupied power rail connector will disable the Kinetix 2000
system, however control power will still be present.

2093-PRS8S Module Configuration

The 2093-PRS8S power rail is unique in that it has nine slots, but can
accommodate only eight axis modules (IAM and AMs). The last slot must be
occupied by a shunt module (SM) or a slot filler (SF), or a double-wide axis
module (AM) occupying both slots 7 and 8.

The table shows valid 2093-PRS8S power rail configurations with the
maximum number of axis modules. Configurations with fewer axis modules
are valid when the slots to the right of the axis modules 1AM and AM) are
occupied by a single shunt module (SM), or slot filler (SF) modules as
described in Determining Mounting Order on page 38.

Valid 2093-PRS8S Module Positions

Slot Number

0 1 2 3 4 5 6 7 8

IAM | am ™) AM AM AM 2

IAM | AM AM AM AM SMor SF 12
IAM | AM AM AM AM AM SM or SF @
IAM | AM AM  |AM  |AM  |AM | AM SMor SF 12
IAM  |AM  |[AM  |AM  |[AM [AM |AM | AM SM or SF 12

" Axis modules (AM) are available in double-width (2093-AM01 and 2093-AM02) and single-width (2093-AMP1,
2093-AMP2, and 2093-AMP5).

@ Only the following modules may occupy slot 8 in the 2093-PRS8S power rail: a shunt module (2093-ASP0B), a
slot filler (2093-PRF), or a double-width axis module (2093-AM01 or 2093-AMO02) occupying both slots 7 and 8.
Refer to the Node Addressing Example 4 on page 108 for information on slot assignment and logical addressing
of an axis module in slot 8.
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Mount the Modules
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IMPORTANT Invalid module positioning on a 2093-PRS8S power rail may result in

incorrect operation.

Follow these steps to mount the IAM, AM, SM, and SF modules. All modules
mount to the power rail using the same technique.

1. Determine the next available slot and module for mounting;

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

To avoid damage to the pins located on the back of each module
ATTENTION (IAM, AM, SM, and SF) and to make sure that module pins mate
properly with the power rail, install modules as shown below.

The power rail must be mounted with the connectors in an
upright or vertical orientation to the panel. This provides proper
cooling of the modules. Do not mount modules if the power rail
is not within three degrees of vertical.

gl

2. Insert the module in the power rail slot.

a. Align the module locking screw with its corresponding slot on the
power rail.

b. Push the module straight forward, by applying force at the top and
bottom of the front cover.



Mounting the Kinetix 2000 Drive System /M

The module is fully seated when each locking clip snaps into the
bottom of the power rail, and the locking screw boss is flush at the
top of the power rail.

Locking screws
/

Locking clips (not
visible)

on bottom of
each module.

Top front view of Top front view of Top front view of

1AM double-wide AM single-wide AM,

(2093-AC05-MPx) (2093-AMOx shown) ~ SM, or SF
(2093-AMPx is shown)

3. Torque mounting screws to 0.7 Nm (6 lb-in.).

IMPORTANT ;R/leri:ss(;?e mounting screw on any Kinetix 2000 module (IAM, AM,

4. Determine if you have additional modules to mount.

If You Then

Return to step 1 and complete installation of

Have additional modules to mount your next AM, SM, or SF module.

Do not have additional modules to mount Go To Mounting the Line Interface Module.

Mounting the Line Interface Your Kinetix 2000 drive requires an external power source. To meet EU EMC

Module

requirements, this requires you to install a line interface module or similar
discrete components (ac line filter, contactor, fusing, and transformers) that
properly condition and control the input power.

Refer to Connecting the Kinetix 2000 Drive System on page 61 and the
Interconnect Diagrams on page 37 for information about this specific
installation.
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Segreg ati ng Power and Segregate input power wiring and motor power cables from control wiring and
. . feedback cables. Use shielded cable for power wiring. For examples
Logic Wires moter ’

refer to the Establishing Noise Zones diagrams beginning on page 29.
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Chapter 4

Kinetix 2000 Connector Data

Introduction This chapter provides power, feedback, and I/O connector locations and

signal descriptions for your Kinetix 2000 drive.

Topic Page

Locating IAM/AM Connectors and Indicators 43

IAM/AM Signal Specifications Explained 51

Feedback Specifications Explained 57

Locating Shunt Module Connectors and Indicators 60
Locating IAM/AM The physical size of the modules may vary, but the location of the connectors

and indicators is identical.

Connectors and Indicators

Integrated Axis Module Connectors and Indicators

Integrated Axis Module, Front View
(2093-AC05-MPx shown)

Mounting Screw SERCOS Receive (Rx) Connector

DPI Connector l l v SERCOS Transmit (Tx) Connector

SERCOS Baud Rate and
Optical Power Switches

SERCOS Node —>
Address Switches

Seven Segment Fault Status Displa

Indicators:
Drive Status LED

COMM Status LED
Bus Status LED

Contactor Enable
(CED) Connector

il
O]
Control Power O
(CPD) Connector (o]
O
O
&
O
O
O

b

<— |/0 and Machine

Main Power Feedback (I0D/AF)

(IPD) Connector ——>

[om]| o] o} ]

Connector
(B(')\;l [(])?r:nBer:tEer ° <— Motor Feedback
- (MF) Connector
[ O |
Motor Power
(MP) Connector =T' T’
Mounting Tabs
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Axis Module, Front View
(2093-AMx shown)

Axis Module, Front View
(2093-AMPx shown)
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Motor Brake
(BC) Connector

Motor Power
(MP) Connector

Mounting Tabs

Mounting Screw

SERCOS Note

Address Switches

Motor Brake
(BC) Connector

Motor Power
(MP) Connector

Mounting Tab

Axis Module Connectors and Indicators

Mounting Screw —l

SERCOS Receive (Rx) Connector
v SERCOS Transmit (Tx) Connector

SERCOS Baud Rate and
Optical Power Switches

Seven Segment Fault Status Display

Indicators:

[om]| o] o} ]

[om]| o] o} ]

Drive Status LED
‘S COMM Status LED
8] Bus Status LED
0
0
8] <«—f—— 1/0 and Machine
‘S Feedback (I0D/AF)
Connector
<«<——— Motor Feedback
o (MF) Connector
SERCOS Receive (Rx) Connector
‘l v SERCOS Transmit (Tx) Connector

SERCOS Baud Rate and
Optical Power Switches

Seven Segment Fault Status Display

Indicators:
Drive Status LED

COMM Status LED
Bus Status LED

I/0 and Machine
Feedback (IOD/AF)
Connector

Motor Feedback
(MF) Connector
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Integrated Axis Module/Axis Module Connectors

Designator Description Connector Present on IAM or AM
BC Motor brake 4-position plug/header IAM/AM

CED Contactor enable 2-position plug/header IAM

CPD Control input power (drive) 2-position plug/header IAM

DPI Drive peripheral interface (factory use only) 8-pin mini-DIN IAM

|0D/AF User 1/0 (drive) and auxiliary feedback 44-pin high-density D-shell (female) IAM/AM

IPD V ac input power (drive) 230V and dc bus B-position plug/header IAM

MF Motor feedback 15-pin high-density D-shell (female) [AM/AM

MP Motor power 4-position plug/header IAM/AM

Tx and Rx SERCOS transmit and receive SERCOS fiber-optic (2) IAM/AM

Integrated Axis Module/Axis Module Switches and Indicators

Description Type Present on IAM or AM
SERCOS Node Address " Rotary switches IAM

SERCOS Baud Rate and Optical Power DIP switches IAM and AM

Fault or SERCOS Status Seven segment LED indicator IAM and AM

Drive Status LED indicator IAM and AM
Communication Status LED indicator IAM and AM

Bus Power Status LED indicator IAM and AM

M The node address setting for the IAM establishes the base address (n) for that power rail, and the address for the other axis modules (AMs) increment from the base
address (2093-AMPx=n + 1, and 2093-AM0x = n + 2). Refer to the Node Addressing Example 4 on page 108 for information on physical and logical addressing of axis

modules.
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I/0 Connector Pinouts

IAM/AM 1/0 and Auxiliary Feedback 44-pin (I0D/AF) Connector
:,ci'I?/AF Description Signal :,(?I?/AF Description Signal
1 Reserved — 23 Registration input 2 REG2
2 Reserved — 24 Registration input 2 24V 24V_REG2
3 Reserved — 25 Registration input 1 common 24VCOM_REG1
4 Reserved — 26 Registration input 1 REG1
5 Reserved — 27 Registration input 1 24V 24V_REG1
6 Reserved — 28 24\ common 24VCOM
7 Reserved — 29 Overtravel input negative 0T-
8 Reserved — 30 24V power output 24VPWR
9 Reserved — 31 Sine/A positive differential input SINE+/A+
10 Reserved — 32 Sine/A negative differential input SINE-/A-
1 Reserved — 33 Cosine/A positive differential input COSINE+/B+
12 Reserved — 34 Cosine/A negative differential input COSINE-/B-
13 Reserved — 35 Reserved —
14 Reserved — 36 24V common 24VCOM
15 Reserved — 37 Overtravel input positive 0T+
16 Ejttgéi”dex positive differential input/ | pxra, /)y 38 24V power output 24VPWR
17 ([))Sttst/lindex negative differential input/ | a7 /1- 39 24V common 24VCOM
18 Encoder 5V power supply EPWR_5V 40 Home input HOME
19 Encoder common ECOM 41 24V power output 24VPWR
20 Encoder 9V power supply EPWR_9V 42 24V common 24VCOM
21 Reserved — 43 Enable ENABLE
22 Registration input 2 common 24VCOM_REG2 44 24V power output 24VPWR

Signals +24V_PWR and +24V_COM are a 24V dc source that should

IMPORTANT

only be used to power inputs on the 44-pin 1/0 and AF connector
listed above.
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Auxiliary Feedback Device Pinouts

The table shows the connections made to the drive, or connector kit, for the
following common auxiliary feedback devices.

¢ Stegmann Hiperface (SKS, SKM, SRS, SRM)
e Sine/Cosine with Marker (0.6..12V p-p)
e Differential TTL line driver (RS422) with marker

Stegmann Hiperface @

10D/AF Pin (1 (SKS. SKMV., SRS, SRM) AQB Incremental Sine/Cosine Incremental
16 DATA- IM- IM-

17 DATA+ IM+ IM+

18 EPWR_5V 19 EPWR_5V EPWR_5V @

19 ECOM ECOM ECOM

20 EPWR_9V - EPWR_9V 4

31 BM- BM- BM-

32 BM+ BM+ BM+

33 AM- AM- AM-

34 AM+ AM+ AM+

M The polarity of the feedback is defined as B leads A for positive sense.

(2)

(3)

Hiperface devices support only absolute homing.

Power depends on device requirement.

44-pin IAM/AM

1/0 and Auxiliary Feedback Connector

O _L-Pin30

Pin 31 —Hoeos
Pin 16—

Pin Orientation for 44-pin I/0 and Auxiliary Feedback (I0D/AF) Connector
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Motor Feedback Connector Pinouts

The table shows the connections made to the drive, or connector kit, for
supported feedback types.

Stegmann . .

MF Pin Hiperface Tamagawa Isl:gféﬁ;ﬂt"aﬁ Sine/Cosine ﬁl?:lr;em ental AQB Renishaw
(SSRKSS,SSRKNI\II;, 17-bit Serial ! with Hall Incremental with Hall Incremental (Raptor)

1 AM+ — AM+ AM+ AM+ AM+ AM+

2 AM- — AM- AM- AM- AM- AM-

3 BM+ — BM+ BM+ BM+ BM+ BM+

4 BM- — BM- BM- BM- BM- BM-

5 DATA+ DATA+ IM+ IM+ IM+ M+ IM+

6 ECOM ECOM ECOM ECOM ECOM ECOM ECOM

7(2) _ _ _ _ _ _ _

8 — — $3 — $3 — $3

9 — — — — — — E_OT+

10 DATA- DATA- IM- IM- IM- IM- IM-

118 TS TS TS TS TS TS TS

12 — — S1 — S1 — ST

13 — — S2 — S2 — S2

144 EPWR_5V EPWR_5V EPWR_5V EPWR_5V EPWR_5V EPWR_5V EPWR_5V

15 — — — — — — E OT-

M 36v battery connections are located in the 2090-K2CK-D15M connector kit. The battery (2090-DA-BAT2) is required for this feedback type.

(2} Pin 7 is EPWR_9V connection that can be used for third party motor applications, Hiperface for example. 9V encoder power supply requirement is 9.1V dc, +8.8% @ 350
mA total for both channels.

B Not applicable unless motor has integrated thermal protection.

) Pin 14 is EPWR_5V connection for motor applications. 5V encoder power supply requirement is 5.18V dc, +5% @ 350 mA total for both channels.

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

15-pin IAM/AM
Motor Feedback Connector
O | Ppin10
Pin 15 —H~ JoH— Pin 5
Pin 11 —H-e 2 =H— Pin 1
;’in6/>i'/ "
O
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IAM Input Connector Pinouts

These connections have removable wiring plugs. The pins are numbered
consecutively from top to bottom, and keyed to prevent incorrect insertion.

Control Power Connector

CPD Pin Description Signal
1 Control power V ac input line 1 CTRL1
2 Control power V ac input line 2 CTRL 2

Input Power and Common Bus Connector

IPD Pin Description Signal
1 L1

Three-phase input power L2

w
—
w

Chassis ground £

An integral, unregulated power supply, consisting of ac line DC+
input, three-phase bridge rectifier, and filter capacitors DC-

@D | o

Contactor Enable Connector

CED Pin Description Signal
L Relay-driven dry contact used in the safety string for a CONT EN+
2 three-phase power contactor. CONT EN1-
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IAM and AM Motor Power and Brake Connector Pinouts

These connections have removable wiring plugs. The pins are numbered
consecutively from top to bottom, and keyed to prevent incorrect insertion.

Motor Power Connector

MP Pin Description Signal

1 U
2 Three-phase motor power v
3 w

4 Chassis ground L

To meet CE requirements, combined motor power cable length for all
IMPORTANT axes on the same dc bus must not exceed 160 m (525 ft) with 230V

systems. Drive-to-motor power cables must not exceed 90 m (295.5
ft).

Motor Brake Connector

BC Pin Description Signal

1 PWR
——1{ +24V brake input power (from LIM or customer supplied)

2 MBRK+

3 Motor brake connections MBRK-

4 Motor brake common COM
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IAM/AM Signal
Specifications Explained

A desctiption of the Kinetix 2000 IAM/AM input/output I0OD), SERCOS,
contactor enable (CED), brake (BC), and control power (CPD) connectors is
provided on the following pages.

Digital Inputs

Two fast registration inputs and four other inputs are available for the machine
interface on the integrated axis module (IAM) and axis module (AM). Each
IAM and AM supplies 24V dc @ 300 mA total for the purpose of registration,
home, enable, over-travel positive, and over-travel negative inputs. These are
sinking inputs that require a sourcing device. A 24V power and common
connection is provided for each input.

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

IMPORTANT Overtravel limit input devices must be normally closed.

Digital Input Signal Specifications

I0D/AF Pin | Signal Description System Reaction Time m gggg{:ﬁfl
Optically isolated, single-ended active high signal. Current loading is
|0D/AF-43 ENABLE | nominally 10 mA. A 24V dc input is applied to this terminal to activate each | 10..21 ms Level
axis.
Optically isolated, single-ended active high signal. Current loading is
|0D/AF-40 HOME nominally 10 mA. Home switch (normally open contact) inputs for each axis | 10...21 ms Level
require 24V dc (nominal).
Fast registration inputs are required to inform the motor interface to
I0D/AF-26 REG1 capture the positional information with less than 3 s uncertainty. Optically 3us Edge
|0D/AF-23 REG2 isolated, single-ended active high signal. Current loading is nominally g
10 mA. A 24V dc input is applied to this terminal to activate each axis.
Overtravel detection is available as an optically isolated, single-ended
|0D/AF-37 0T+ active high signal. Current loading is nominally 10 mA per input. The pos/ 10,21 ms Level
I0D/AF-29 0T- neg limit switch (normally closed contact) inputs for each axis require 24V
dc (nominal).
m System reaction time is a function of the input signal, SERCOS ring time, and application code scan time.
Digital Input Specifications
Parameter Description Min Max
On-state voltage Voltage applied to the input, with respect | ENABLE, HOME, and OT+/0T- | 10.8V 264V
to I0COM, to guarantee an on-state. REG1 and REG? 21 6V 26.4V
On-state current Current flow to guarantee an on-state. 3.0mA 10.0 mA
Off-state voltage \.!%I_t;%?eapplied to the input, with respect to I0COM, to guarantee an A0V 3.0V
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Enable and Home Digital Input Circuits
__]I I[__
/0 SuppLY | 10030, 38,41, 44 T

LO/O INPUT | 10D-28, -37, -40, -43! vee

| | % Q T

> CTRL_INPUT
i i == 0.1 p@ 5 5110 # [; -
1

24V dc

¥

1
0D-28, -36, -39, -42
10_COM | | Ko

Customer-supplied Input Device ! !Kinetix 2000 IAM/AM

—_ —

M 24V dc source (range) =21.6...26.4V (supplied by drive, not to exceed 300 mA total).
Maximum current input = 10 mA

Overtravel Digital Input Circuit

]. .[ 24V de
JosuppLy  1pD-30,-38, -41, 44 | T

LO/O eyt 10D-29,-37,-40,-43 | N vee
t T Ul
| | % Q T
i | X O —O—>> OTINPUT
| | —=0.1 ud 5110 # EI
1 1

0 com 'DD-28.-36,-39,-42 | o
Customer-supplied Input Device ! ! Kinetix 2000 IAM/AM

—_—— - —

M 24V dc source (range) = 21.6...26.4V (supplied by drive, not to exceed 300 mA total).
Maximum current input = 10 mA

Registration Digital Input Circuits

Customer-supplied Registration

Kinetix 2000 IAM/AM
Input Device |

B 10D-24, -27 s
o supeLy | | T
° | | vee
eyt 1 1002326 N
1
L
! !4.02m ==0.001 uf T 511 Q v [ >> REG_INPUT
10.COM | 0D-22, -25 | HCPL-0631
i !
1 1
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SERCOS Connections

Two fiber-optic connectors (transmit and receive) are provided on the
integrated axis module (IAM) and axis module (AM).

SERCOS Communications Specifications

Attribute Value

Data Rates AutoDetect, 4 Mbps, and 8 Mbps
Cycle Times 0.5ms, 1.0 ms, and 2.0 ms
Transmit Rates Low, and High

Node Addresses 01..991"

" Node address assignments begin with the integrated axis module (IAM).

Node addresses for axes on the same power rail are assigned by incrementing
from left to right (starting with the IAM address). One SERCOS node address
goes unused for each double wide AM on the power rail.

Contactor Enable Relay

Contactor enable is a relay-driven contact used in the safety control string to
protect the drive electronics during certain fault conditions. It is capable of
handling 120V ac or 24V dc at 1 A or less. Contactor enable is a function of
the converter and is not available in the axis modules.

An active state indicates the IAM is:
e Control power is applied.
e No axis shutdown fault is detected.

e All power rail slots are occupied with a valid module.

Wiring the contactor enable relay is required. To avoid personal injur
ATTENTION g  enable relay 15 req P ury
or damage to the drive, wire the contactor enable relay into your

safety control string so that:
e three-phase power is removed from the drive in the event of

shutdown fault conditions.

e drive operation is prevented when the power rail is not fully
populated.

e control power is applied to the drive prior to three-phase power.

Refer to Single-Phase Power Input (without LIM) to IAM Wiring

Example on page 173 for a wiring example.

The recommended power up sequence is to apply Logix power, and
then close the CE relay to apply main power to the drive electronics.
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All power rail slots must have the proper module installed or the

IMPORTANT Contactor Enable relay will not close.

To avoid damage to the drive, wire the Contactor Enable relay in your
safety control string so that three-phase power is removed from the
drive in the event of certain fault conditions.

ATTENTION

Refer to Power Wiring Examples on page 169 for wiring examples.

all

Contactor Enable Relay Circuit
Normally |—|—D CONT EN+

Open

1
Relay \ |
. CONT EN-

Kinetix 2000 IAM !

Contactor Enable Relay Output Specifications

Parameter | Description Min Max

On-state .

current Current flow when the relay is closed — 1A

On-state . .

resistance Contact resistance when the relay is closed — 1Q

Off-state - 120V ac or

voltage Voltage across the contacts when the relay is open — 28V de
Motor Brake Relay

Two connections are required for the (customer-supplied) motor brake input
power (BC-1 and BC-2) and two connections each for the motor brake output,
as shown in the figure below. Connections are rated for +24V and current as
shown in the table below.

An active signal releases the motor brake (BC-2 and BC-3). The brake signal
on each inverter contains a suppression device. The brake turn-on delay
specified in RSLogix 5000 software delays application of the motor brake
activation by the time interval specified, and the brake turn-off delays release
of the motor brake by the time interval specified for the signal.

Refer to Axis Module/Motor Wiring Examples beginning on page 178 and
Controlling a Brake Example on page 181 for wiring examples.
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Brake Relay Circuit

Kinetix 2000 IAM/AM

f——-—

coMm BRK-
(BC-4) (BC-3)

(1)

BRK+ PWR
(BC-2) (BC-1)

Noise suppression device.

Brake Relay Output Specifications

Parameter Description IAM/AM Max
2093-AC05-MPx

On-state current (" Eeul;r;f?; leg\éve\évhen the 2093-AMPxx 10A
2093-AMxx

On-state resistance Contact resistance when the relay is closed 1Q

Off-state voltage Voltage across the contacts when the relay is open 30V

(1)

For motors requiring more than the maximum current specified, an external relay must be added. Refer to the

Wiring Example for External Brake Relay Control of Motor Brake on page 182 for a diagram of this circuit.

Control Power Input

The integrated axis module (IAM) requires ac input power for logic circuitry.

IMPORTANT

For CE certification, the control power input requires an ac line filter
that provides electromagnetic compatibility (EMC). For wiring
examples, refer to Power Wiring Examples beginning on page 169.

IMPORTANT

Source 2093-AC05-MPx (230V) IAM control power from the
three-phase input power (line-to-line). Supplying 230V control power
from any other source requires an isolation transformer. If used, do
not ground either leg of the isolation transformer output.

Refer to Transformer Specifications for Control Power Input on page
159.

Control Power Current Specifications

Attribute Value

170...264V ac rms,
single-phase or three-phase

47..63 Hz

Input voltage

Input power frequency

Control Power Current Requirements
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Number of Axis

Current Requirements

Current Requirements

Modules " (115V ac input) (230V ac input) Max Inrush Input VA
0 03A 0.15A 50 VA

1 0.6A 0.30A 99 VA
2 09A 045A 148 VA
3 12A 0.60A 197 VA
4 15A 0.75A 93 A 247 VA
5 18A 0.90A 296 VA
6 21A 1.05A 345 VA
7 24 A 120 A 395 VA
Shunt 25A 125A 410 VA
Slot Filler - - - -

(" This number does not include the axis module (inverter section) that resides inside the integrated axis module.
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Feed baCk SpeCiﬁcations The integrated axis module (IAM) and axis module (AM) can accept motor
Explained and auxiliary feedback signals from the following types of encoders:

e Stegmann Hiperface (SKS, SKM, SRS, SRM)
e Tamagawa 17 bit absolute encoders (TL5669)

e Sine/Cosine w/Matker (0.6..1.2V p-p) w/ single-ended hall
Commutation Tracks

e Sine/Cosine w/Matker (0.6..1.2V p-p)

e Differential TTL line driver (RS422) with Marker and single-ended Hall
Commutation Tracks

e Differential TTL line driver (RS422) with Marker

e Differential TTL line driver or Sine/Cosine with Hall Effect
Commutation and E-Travel inputs from Anorad Raptor linear motors.
Renishaw linear encoders are provided on this product.

TIP Auto-configuration in RSLogix 5000 software of intelligent
absolute, high-resolution, and incremental encoders is possible
only with Allen-Bradley motors.

Motor and Auxiliary Feedback Specifications

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

AM, BM, and IM Motor Encoder Input Circuits

?+5V

10kQ
1kQ

1kQ

+ O—eo—4

0

!
> |
£

ID'
L rve

' Drive
L

AM and BM Channel Inputs IM Channel Input
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Motor Encoder Feedback Specifications

Attribute

Value

Encoder types

Incremental, TTL, sine/cosine, Hiperface, and 17-bit serial

Max. input frequency

5.0 MHz (TTL input) per channel

250 kHz (sine/cosine input)

Commutation feedback

Hall sensor

The following specifications apply to both motor and auxiliary feedback

channels.

Specification

17-Bit Serial

TTL Incremental

Hiperface

Sine/Cosine

Input voltage

Differential per EIARS 4225.0V

Uy_25Vat-ly=20mA
U_25Vat-l =20mA

0.8..1.2 V pk-pk !
Protocol: 1V pk-pk Sine/Cos
with RS 485

0.6..1.2 V pk-pk @

Input frequency

AM, BM, IM: 5 MHz max

AM, BM: 250 kHz max

Line count

17-bit single-turn

Max limited by input signal
frequency

SRx: 1024 Sine/Cos per rev.
12-bit

Max limited by input signal
frequency

Interpolation

4x line count

11-bit

Termination

120 Q

Line loss detection

No response (all zeros) to
any position request, or
three consecutive bad
requests cause a CRC error.

Eight consecutive sample of
normalized absolute value of
AorBis<0.75, and AOB
freq is < 10 kHz.

Avg (sin? + cos?) > constant

Data communications RS 485 proprietary RS 422 RS 485, 9600 baud —

Suboort Motor feedback channel 5V Incremental encoder with | o
Pp only differential AQB

Memory support: i

Programmed Allen-Bradley motor data — é#lfgdgggglﬁélﬂ?ﬁgrr data —

Unprogrammed y

channel

Multi-turn support
Power on
Power off

254 rotary, +£23 linear (revs)
4096 rotary, +2047 linear
(revs)

254 rotary, +253 linear (revs)
4096 rotary, +2047 linear
(revs)

Single-turn support

Drive resolution equal to
unwind (modulo) value
without a battery.

Drive resolution equal to
unwind (modulo) value
without a battery.

Battery (2090-DA-BAT2)

External 3.6V. 50 mA max ¥

Phase shift

90° £5°

Distance coded marker

Not supported

not supported

Hall inputs (S1, S2, S3)

Single-ended, TTL or open
collector

Single-ended, TTL or open
collector

m Voltages higher than 7V may cause product damage.

Voltages higher than 24V may cause product damage.

Battery to supply power for absolute encoder output from the TL-Series motors to the motor feedback connector on the drive must be installed in the Low Profile Connector

Kit for Motor Feedback, catalog number 2093-K2CK-D15M. Refer to publication 2093-IN005x-EN-P for information on wiring and installing this connector kit.
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AM, BM, and IM Input Specifications for TTL Encoders

Parameter Description Min Max
AM, BM, and IM Input voltage difference between the plus (+) input and 10V 70V
On-state input voltage | the minus (-) input that is detected as an on-state. : :
AM, BM, and IM Input voltage difference between the plus (+) input and A0V 70V
Off-state input voltage | the minus (-) input that is detected as an off-state. : :
Common mode Potential difference between any encoder signal and |
input voltage logic ground. 7.0V +H2.0V
Current draw, dc Current draw into the + or - input. -30 mA 30 mA
AM. BM input Frequency of the AM or BM signal inputs. The count
signal fre L?enc frequency is 4 times this frequency, since the circuitry | — 5.0 MHz
g quency counts all four transitions.
Pulse width of the index input signal. Since the index is
IM pulse width active for a percentage of a revolution, the speed will | 125nS —
determine the pulse width.
AM, BM phase error Amount that the phase relationship between the AM 2250 129 5°
2.5 MHz line frequency | and BM inputs can deviate from the nominal 90°. ' :
AM, BM phase error Amount that the phase relationship between the AM 450 1450
1 MHz line frequency and BM inputs can deviate from the nominal 90°.
AM, BM, and IM Input Specifications for Sine/Cosine Encoders
Parameter Description Min Max
Sine/cosine
input signal Frequency of the Sine or Cosine signal inputs. — 250 kHz
frequency
Sine/cosine Peak-to-peak input voltages of the Sine or Cosine 05V (p-p) 2.0V (p-p)

input voltage

inputs.

Feedback Power Supply

The IAM and AM power circuit board generates +5V and +9V dc for motor
and auxiliary feedback power. Short circuit protection and separate common
mode filtering for each channel is included.

Motor and Auxiliary Feedback Power Specifications

Voltage

Supply Reference Total Current (!
Min Nominal Max

+5V dc EPWR_5V 493 5.18 5.44 300 mA

+9V dc EPWR_9V 8.30 9.10 9.90 350 mA

)" Total current is for both channels, and is independent of usage by the other channel.
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Locating Shunt Module The Kinetix 2000 shunt module (2093-ASP0G) is suitable for both 230V
; Hentions.
Connectors and Indicators ~ “P°"<*"°™

Locating Shunt Module Connectors and Indicators

@ Shunt Module, front view
(2093-ASP06)

Indicators:

Power Fault LED

Over-temp Fault LED

77777777777 —— = Bus Status LED
External Thermostat |EE 181 |
(TS) Connector

\
External Shunt Resistor > E chf‘
(RC) Connector 4t |
Note External resistors not
supported at initial release.
Shunt Module Connectors
Designator | Description Connector
TS Thermal switch connector Two-position connector housing
RC External shunt resistor connector Three-position connector housing

External Thermal Switch Two-pin (TS) Connector Pinout

TS Pin Description Signal
1 External passive shunt module thermal 31
2 switch connections ("> 2 152

il Factory default bypasses the external thermal switch by placing a jumper between TS-1 and TS-2.

@ External shunt resistor is not supported in the initial release of Kinetix 2000.

External Shunt Resistor Three-pin (RC) Connector Pinout

RC Pin Description Signal
1 External resistor connection ' 2 DC+
2 Internal shunt connection INT
3 Collector connection COoL

il Factory default bypasses the external shunt resistor by placing a jumper between RC-2 and RC-3.

@ External shunt resistor is not supported in the initial release of Kinetix 2000.

Refer to Wiring 15-pin Panel-mounted Breakout Kit on page 97 when wiring
the RC and TS connectots.
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Chapter 5

Connecting the Kinetix 2000 Drive System

Introduction This chapter provides procedutes for wiring your Kinetix 2000 system
components and making cable connections.
Topic Page
Basic Wiring Requirements 61
Determining Your Type of Input Power 63
Setting the Ground Jumper in Ungrounded Power Configurations 69
Grounding Your System n
Power Wiring Requirements 73
Wiring Guidelines 76
Wiring the LIM Connectors 77
Wiring the IAM/AM Connectors 81
Feedback and 1/0 Cable Connections 92
Wiring 15-pin Panel-mounted Breakout Kit 97
Connecting Your SERCOS Fiber-optic Cables 99

1 iri i This section contains basic wiring information for the Kinetix 2000 drive.
asic wiring nhequirements g

ATTENTION

VAN

Plan the installation of your system so that you can perform all
cutting, drilling, tapping, and welding with the system removed from
the enclosure. Because the system is of the open type construction,
be careful to keep any metal debris from falling into it. Metal debris or
other foreign matter can become lodged in the circuitry, which can
result in damage to components.

SHO ZARI

CK HA

To avoid hazard of electrical shock, perform all mounting and wiring of
IAM, AM, SM, LIM, or power rail prior to applying power. Once power
is applied, connector terminals may have voltage present even when
not in use.

IMPORTANT

This section contains common PWM servo system wiring
configurations, size, and practices that can be used in a majority of
applications. National Electrical Code, local electrical codes, special
operating temperatures, duty cycles, or system configurations take
precedence over the values and methods provided.

Publication 2093-UMO001A-EN-P — January 2007



62 Connecting the Kinetix 2000 Drive System

Publication 2093-UM001A-EN-P — January 2007

Building Your Own Cables

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

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

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

Refer to the Kinetix Motion Control Selection Guide, publication
GMC-8GO001 for low profile connector kit, drive-end (mating) connector kit,
and motor-end connector kit catalog numbers.

Routing Power and Signal Wiring

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

Refer to Minimizing Electrical Noise on page 26 for examples of routing high
and low voltage cables in wireways, and to the System Design for Control of
Electrical Noise Reference Manual, publication GMC-RMO001, for more
information.
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Determining Your Type of
Input Power

Before wiring input power to your Kinetix 2000 system, you must determine
the type of input power you are connecting to. The IAM is designed to operate

in both grounded and ungrounded environments.

When using a LIM with your Kinetix 2000 drive, the ac input power to
ATTENTION the VAC LINE terminal must come from a grounded configuration. This

is shown in the Grounded Three-phase Power Configuration (WYE
secondary) diagram on page 64.

When not using a LIM with your Kinetix 2000 drive, ungrounded
configurations are permitted, but you must set the jumper to prevent
high electrostatic build-up.

Refer to Setting the Ground Jumper in Ungrounded Power
Configurations on page 69 for more information.

The following three-phase power distribution configurations are supported by

your Kinetix 2000 system.

Kinetix 2000 Power Distribution Configurations

Main Power, ac

Auxiliary Control Power Supply

Grounded Wye Line to Neutral
Line to Line
Ungrounded Wye Line to Neutral
Line to Line
Grounded B Phase Wye Line to Neutral, Except Grounded Phase

Line to Grounded B Phase

Line to Line

Grounded B Phase Closed Delta

Line to Grounded Phase

Line to Ungrounded Phase

Closed Delta Ungrounded

Line to Line

Open Delta Grounded B Phase

Line to Grounded Phase

Line to Ungrounded Phase

Open Delta Grounded

Closed Phase to Closed Phase

Open Phase to Closed Phase

Grounded Three-phase Power Configurations

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

preferred.
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Grounded Three-phase Power Configuration (WYE secondary)
B B

—

Integrated Axis Module, Front View

E—

ooo

(2093-ACxx-MPx) 0
. . o 0%
Conduit/4-Wire Cable O §§§
,,,,,,,,,,,,,,,,,,,,, [0 | ez
1 ! i
I Transformer o :§§
LZ @ 0Z0

—_— [Oj

O]

3-Phase
Input VAC

Ground

Bonded Cabinet
Ground

Ground Grid or

To Power Rail Ground Stud
Power Distribution Ground

Grounded Three-phase (B-phase) Power Configuration (Delta secondary)
=

—

Integrated Axis Module, front view
(2093-ACxx-MPx)

]

Bonded Cabinet To Power Rail Ground Stud

Ground

Ground Grid or
Power Distribution Ground

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

IMPORTANT If you determine that you have grounded power distribution in your
plant, you do not need to modify your IAM.
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Ungrounded Three-phase Power Configurations

Ungrounded power configurations are allowed, but you must jumper across a
resistor (internal to the IAM) to prevent high electrostatic build-up. The
ungrounded power configuration (shown below) does not provide a neutral
ground point. The IAM has a ground jumper set for grounded power
distribution (default configuration).

If you determine that you have ungrounded power distribution in your
IMPORTANT facility, you need to move the default jumper (configured for grounded

power) to the ungrounded power position to prevent electrostatic
buildup inside the IAM.

Refer to the Setting the Ground Jumper in Ungrounded Power
Configurations on page 69 for more information.

Ungrounded Three-phase Power Configuration (delta secondary)
B B

—

|
-
]
ooog m ‘

Integrated Axis Module, Front View
(2093-ACxx-MPx)

Conduit/4-Wire Cable

3-Phase i .
Input VAC __ 13 \
|

Ground

—

ooool [Edodl

-
i
[
i
|
i
i
i
i
!
|
EEEEEE ﬁ =

Bonded Cabinet
Ground — —_—
Internal Jumper Must Be Changed
For This Configuration

To Power Rail Ground Stud

Ungrounded systems do not reference each phase potential to a
ATTENTION grounded sys ;  phase p _
power distribution ground. This can result in an unknown potential to

Q earth ground.
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Grounded Single-phase Power Configurations

Common single-phase power configurations with both line-to-line and
line-to-neutral connections are acceptable.

Single-phase Power Configuration (line-to-line)

Integrated Axis Module, Front View
(2093-ACxx-MPx) ]
g E
Conduit/4-Wire Cable iF.| E
T . Bl
\ 13 ['
I
o o
O] =
3-Phase O]
Input VAC %
Ground
Bonded Cabinet
Ground — —
Ground Grid or

To Power Rail Ground Stud
Power Distribution Ground

Single-phase Power Configuration (line-to-neutral)

I —

Integrated Axis Module, Front View
(2093-ACxx-MPx)

Conduit/4-Wire Cable

1

|

i

i

i

i

i

i

i

i
|

SEEEEE @ E

3-Phase .
InputVaC !

Ground

I

Internal Jumper Must Be Changed
For This Configuration

To Power Rail Ground Stud

Bonded Cabinet
Ground

Ground Grid or
Power Distribution Ground
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DC Common Bus
Configurations

Common Bus

When an integrated axis module (IAM) is used in a dc common bus
configuration, the IAM is known as a leader IAM or follower IAM. The IAM
(non-common bus) and leader IAM have identical three-phase input power
connections. The leader IAM is responsible for discharging the dc bus, and for
providing common bus follower drives with dc bus pre-charge, bus regulation,
phase-loss detection, and ground fault detection. Follower IAMs do not have

three-phase input power connections, but have dc bus connections from a
leader IAM.

IAM Terminology and Use

This IAM Is Wired And is

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

With three-phase input power, but has
Leader IAM dc common bus connections to a Wired in common bus mode.
follower IAM.

Without three-phase input power, but | Wired in common bus mode and
Follower IAM has dc common bus connections from | configured using RSLogix 5000
a leader IAM. software.

IMPORTANT Use Kinetix 2000 drive firmware v1.95.18 and RSLogix 5000 software,

version 16 or later, for common dc bus power configurations.

The Kinetix 2000 leader IAM can operate with non-Kinetix 2000 follower
drives, as can the Kinetix 2000 follower IAM operate with non-Kinetix 2000
common bus leader drives. However, non-Kinetix 2000 leader and follower

drives must meet the same functional requirements as the Kinetix 2000 leader
and follower IAMs.

IMPORTANT Any non-Kinetix 2000 common bus leader that does not provide
pre-charge is required to add an additional external pre-charge circuit

before connecting to any Kinetix 2000 common bus follower IAM.

Typical Common Bus Configuration

Integrated
Axis Module ~ Axis Modules

(2093-AC05-MPx)  (2093-AMxx)

Leader IAM

170-264V ac

Integrated

Axis Module
(2093-AC05-MPx)  (2093-AMxx)

Common Bus

Axis Modules

Three-Phase

Input Power

Follower IAM

Bonded
Cabinet
Ground
Bus

Bonded
Cabinet
Ground
Bus

DC Common Bus

DC Common Bus
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Common Bus Fusing Requirements

When using a Kinetix 2000 leader IAM, dc bus fuses are only required when
wiring to more than one Kinetix 2000 follower IAM. When wiring multiple
follower IAMs, terminal blocks are required to extend the dc common bus
power to additional drives. Fuses should be installed in both lines of the dc bus
between the dc bus terminal block and each follower IAM. These fuses should
be rated based on the dc input current of each follower IAM.

When using a non-Kinetix 2000 common bus leader, dc bus fuses are required
in both lines of the dc bus, between the common bus leader and follower IAM.
These fuses should be rated based on the leader’s dc output current. When
using more than one follower IAM, fuses should be installed in both lines of
the dc bus between the non-Kinetix 2000 common bus leader and the terminal
block as well as between the dc bus terminal block and each follower IAM.

Refer to Circuit Breaker/Fuse Specifications on page 157 for recommended
fuse sizes. Refer to DC Common Bus Wiring Examples on page 174 for
interconnect diagrams.
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Setting the Ground Jumper
in Ungrounded Power
Configurations

Setting the ground jumper is only necessary when using an ungrounded power
configuration. Setting the jumper involves removing the IAM from the power
rail, opening the IAM, and moving the jumper.

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

ATTENTION To avoid personal injury and/or equipment damage, remove the IAM

from the power rail before setting the ground jumper.

To remove the IAM from the power rail, refer to Remove Modules from the
Power Rail on page 150.

IMPORTANT Ifyou have grounded power distribution, you do not need to reposition
the ground jumper.

Refer to Grounding Your System on page 71 for more information.

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

Ground Jumper Setting
If Leader Drive is and Follower Drive is Then Set the Jumper in This Drive
Kinetix 2000 IAM Kinetix 2000 1AM Leader Drive
Kinetix 2000 IAM non-Kinetix 2000 IAM Leader Drive
- N~ Follower Drive
non-Kinetix 2000 [AM Kinetix 2000 [AM if no setting exists in the leader drive.

Set Ground Jumper

Follow these steps to set the ground jumper.

1. Remove the front panel on your IAM.

Disconnect all headers from the electrical connectors, and the
IMPORTANT SERCOS fiber optic cables on the IAM, before attempting to

remove the front panel.
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IAM Ground Jumper Connections

IPD Connector ~———— B

Grounded Input Power Configuration Ungrounded Input Power Configuration
(Factory Default) (Field Selected)
CON5 Jumpered to CON6 CONG Jumpered to CON7

2. Move the jumper wire to connect CONG6 and CON7 pins.

The jumper wire and connections (CON5, CON6, and CON7) are
IMPORTANT located on the lower front of the Power Converter (leftmost)

board, below the Input Power (IPD) connector.

The factory default configuration for grounded power has the
jumper installed between CON5 and CONG.

3. Replace the IAM front panel.
4. Remount the IAM on the power rail.

Refer to Replace Modules on the Power Rail on page 151.
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Grounding Your System

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.

ATTENTION The Nat_|0nal Electrlc_al_(?ode contains groundmg requirements,
conventions, and definitions. Follow all applicable local codes and

regulations to safely ground your system.
For CE grounding requirements, refer to Agency Compliance on page

17.

Grounding Your System to the Subpanel

The 2093 power rail (2093-PRSxx) ships with a braided ground strap, 100 mm
(3.9 in.). The ground strap connects the power rail ground stub to the bonded
cabinet ground bus.

Connecting the Braided Ground Strap Examples

2093 Power Rail
(2093-PRS3 shown)

ToL ToL To—]
g @ oF

Bonded Cabinet
Ground Bus

Ground Grid or Power

Power Rail Distribution Ground

Ground Stud
Braided
Ground Strap

For power rail dimensions, refer to the Kinetix 2000 Power Rail Installation
Instructions, publication 2093-IN004.

When 2094 mounting brackets may be used to mount a LIM over the
IMPORTANT ac line filter, the braided ground strap must be attached to a mounting

bracket ground stud.
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Grounding Multiple Subpanels

Extending the chassis ground to multiple subpanels is illustrated in the figure
below. High-frequency (HF) bonding is not illustrated.

Subpanels Connected to a Single Ground Point

Follow NEC and
applicable local codes.

Bonded Ground Bus
L —

cooo00| 4 \ ——y= o0 J_
( J

Ground Grid or Power
Distribution Ground

For HF bonding information, refer to Bonding Modules on page 26.
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3

Power W|r|ng Wite should be copper with 75 °C (167 °F) minimum rating. Phasing of main
. ac powet is arbitrary and earth ground connection is required for safe and
Requirements P o & E
proper operation.
Segregate input power wiring and motor power cables from control wiring and
motot feedback cables. Use shielded cable for power witing and provide a 360°
clamp termination.
IMPORTANT The National Electrical Code and local electrical codes take
precedence over the values and methods provided.
IAM Power Wiring Requirements
Connects to Terminals Strip Torque
Module Catalog Number Description - - Recommended Wire and Size | Length Value
Pin Signal mm°* (AWG) mm (in.) | Nm (Ib-in.)
) CPD-1 CTRL1
Control input power 7(0.28) 0.5(4.4)
CPD-2 CTRL2
Solid H05(07) V-U: 2.5(14)
IPD-1 L1 Stranded HO7 V-R: 2.5(14)
0C bus " :EB% g Flexible HO5(07) V-K: 2.5(14)
and - Flexible with ferrule:2.5(14) 7(0.28) 0.5(4.4)
IAM 2093-AC05-MPx i IPD-4 L
V ac input power IPD-5 0C+
IPD-6 DC-
CED-1 CONT EN+ | Solid H05(07) V-U: 1.5(16)
Stranded HO7 V-R: 1.5(16)
Contactor Enable CED2 CONT EN. Flexible HO5(07) V-K: 1.5(16) 6.5(0.26) | 0.5(4.4)
Flexible with ferrule:1.5(16) (2)

(1

(2)

DC common bus connections (leader IAM to follower IAM) should be kept as short as possible.

The actual gauge of the contactor enable wiring depends on the system configuration. Consult your machine builder, the NEC, and applicable local codes.

ATTENTION

A

To avoid personal injury and/or equipment damage, make sure
installation complies with specifications regarding wire types,

conductor sizes, branch circuit protection, and disconnect devices. The
National Electrical Code (NEC) and local codes outline provisions for
safely installing electrical equipment.

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

To avoid personal injury and/or equipment damage, make sure
shielded power cables are grounded to prevent potentially high
voltages on the shield.
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IAM/AM Power Wiring Requirements
Connects to Terminals Strip
Module Catalog Number Description - - Recommended Wire Size Length Torque Value
Pin Signal mm* (AWG) mm (in.) | Nm (Ib-in.)
MP-1 U Solid HO5(07) V-U: 2.5(14)
MP-2 v Stranded HO7 V-R: 2.5(14)
Motor power MP-3 W Flexible HO5(07) V-K: 2.5(14)
2093-AC05-MPx, P-4 L Flexible with ferrule: 2.5(14) f
IAM or AM | 2093-AMPx, or - 6 (12) max 7028) | 05(4.4)
2093-AMOx BC-1 PWR Solid H05(07) V-U: 0.75(18)
Brake control and BC-2 MBRK+ Stranded HO7 V-R: 0.75(18)
power BC-3 MBRK- Flexible HO5(07) V-K: 0.75(18)
BC-4 Com Flexible with ferrule: 0.75(18)

" The gauge of the motor power wiring is dependent on the drive and motor combination. Consult your machine builder, the NEC, and applicable local codes.

Shunt Module Power Wiring Requirements

Connects to Terminals Strip
Module Catalog Number Description - - Recommended Wire Size Length Torque Value
Pin Signal mm* (AWG) mm (in.) | Nm (Ib-in.)
DC bus to external RC-1 DC+
passive shunt
module, catalog RC-2 INT 10(8) (2)
number
SM 2093-ASP06 1336-MOD-KA005 (1) | RC-3 coL 710.28) 0.5(4.4)
TS-1 S
Thermal switch " 0.75(18)
TS-2 TS2

" External shunt resistor is not supported in the initial release of Kinetix 2000 drive.

) Requires copper wire rated for 105 °C (221 °F), 600V.

Publication 2093-UM001A-EN-P — January 2007

Refer to Power Specifications on page 154 for additional information, and to
the Power Wiring Examples on page 169 for interconnect diagrams.

ATTENTION

VAN

This drive contains ESD (Electrostatic Discharge) sensitive parts and
assemblies. You are required to follow static control precautions

when you install, test, service, or repair this assembly. If you do not
follow ESD control procedures, components can be damaged.

If you are not familiar with static control procedures, refer to
Allen-Bradley publication 8000-4.5.2, Guarding Against Electrostatic
Damage or any other applicable ESD Protection Handbook.
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ATTENTION

VAN

To avoid personal injury and/or equipment damage, ensure
installation complies with specifications regarding wire types,
conductor sizes, branch circuit protection, and disconnect devices. The
National Electrical Code (NEC) and local codes outline provisions for
safely installing electrical equipment.

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

To avoid personal injury and/or equipment damage, ensure shielded
power cables are grounded to prevent potentially high voltages on the
shield.
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Wiring Guidelines

Publication 2093-UM001A-EN-P — January 2007

Use these guidelines as a reference when wiring the connectors on your
Kinetix 2000 drive modules 1AM or AM) or line interface module (LIM).

IMPORTANT When tightening screws to secure the wires, refer to the tables

beginning on page 73 for torque values.

When removing insulation from wires, refer to the tables beginning
on page 73 for strip lengths.

Refer to page 43 for the connector locations of the Kinetix 2000 drive
modules.

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

Refer to Wiring the Motor Power (MP) Connector on page 85 for additional
information.

IMPORTANT To achieve best system performance, run wires and cables in the

wireways as established in Establishing Noise Zones on page 28.

Refer to the Line Interface Module Installation Instructions, publication
2094-IN005, for LIM power wiring requirements and connector locations.
Refer to Wiring Examples beginning on page 168 for interconnect diagrams
including the LIM.

Follow these steps when wiring the connectors on your Kinetix 2000 drive
modules or line interface module (LIM).

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

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

2. Route the cable/wires to your Kinetix 2000 drive module or LIM.

3. Insert wires into connector plugs.

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

4. Tighten the connector screws.

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

6. Insert the connector plug into the module connector.
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Wiring the LIM Connectors

This section provides examples and wiring tables to assist you in making
connections to the line interface module (LIM) connectors.

Wiring the Auxiliary Input Power (APL) Connector

The Auxiliary Input Power (APL) connector is present only on the
2094-X1.755-Cx models.

Line Interface Module (APL connector)

Line Interface Module, Top View
(2094-XL75S-Cx is shown)

Auxiliary Input Power (APL) Connector

. . . Recommended Wire Size | strip Length Torque Value
Single-phase Supply | APL Pin Signal mm? (AWG) mm (i) Nm (Ib-in.)
L1 1
2 5 0.2...0(24..10) 7.0(0.28) 05..0.6(4.4..5.3)

Wiring the VAC LINE (IPL) Connector

Line Interface Module (IPL connector)

Line Interface Module, Top View
(2094-XL75S-Cx is shown)
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VAC LINE (IPL) Connector (2094-AL09, 2094-ALxxS, and 2094-XL75S-Cx)

Three-phase Supply | IPL Pin Signal l:‘::fa“xg)ded Wire Size Strp Longth Torgque Value
i 1 L

2 3 2

. . . 25.25(14..4) 16.0(0.63) 27(24)

+ 1 +

Wiring the VAC LOAD (OPL) Connector

Line Interface Module (OPL connector)

Line Interface Module, Top View
(2094-XL75S-Cx is shown)

IMPORTANT

Line interface modules (2094-ALxxS, and 2094-XL75S-Cx) are capable
of connecting to two IAMs, providing each IAM has its own line filter

and the maximum current specification is not exceeded.

Refer to Power Wiring Examples on page 169 for an example of the
LIM wired to two IAMs.

VAC LOAD (OPL) Connector (2094-ALxxS, or 2094-XL75S-Cx)

Three-phase Supply | OPL Pin Signal mm? (AWG) mm (in.) Nm (Ib-in.)
L1 4 L1
L2 3 L2
- 25..25(14..4) 16.0 (0.63) 2.7(24)
L3 2 L3
+ 1 +
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Wiring the Control Power Qutput (CPL) Connector

Line Interface Module (CPL connector)

Line Interface Module, Top View
(2094-XL75S-Cx is shown)

Control Power Output (CPL) Connector
2094-ALxxS, 2094-XL75S-Cx

Re_com[nended
CPL Pin Signal Wire Size Strip Length Torque Value
mm? (AWG) mm (in.) Nm (Ib-in.)
1 CTRL 1
0.2.40(24..10) |7.0(0.28) 05..06(44..5.3)
2 CTRL 2

Wiring the Auxiliary Power Output (P2L) Connector

Line Interface Module (P2L connector)
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Auxiliary Power Output (P2L) Connector
2094-ALxxS, 2094-XL75S-Cx

Re_com!nended
P2L Pin Signal Wire Size Strip Length Torque Value
mm? (AWG) mm (in.) Nm (Ib-in.)
1 AUX1_L1
2 AUX1_L2
0.2..40(24..10) |7.0(0.28) 05..06(44..53)
3 AUXZ_L1
4 AUX2_L2

Wiring the Brake Power Output (24V dc) Connector

Line Interface Module (24V connector)

Brake Power Output (24V dc) Connector
2094-ALxxS, 2094-XL75S-Cx

Re_com!nended

P1L Pin Signal Wire Size Strip Length Torque Value
mm? (AWG) mm (in.) Nm (lb-in.)

1 10_PWR2

2 |0_COM2

3 |0_PWR2
0.08..1.5(28...16) | 7.0(0.28) 0.5(4.4)

4 10_COM2

5 |0_PWR2

6 |0_COM2
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Wiring the IAM/AM
Connectors

This section provides examples and wiring tables to assist you in making

connections to the integrated axis module (IAM) connectors.

Wiring the Control Power (CPD) Connector

This example applies to an integrated axis module (IAM), leader IAM, or
follower IAM.

Integrated Axis Module (CPD connector)

Integrated Axis Module
(2093-AC05-MPx shown)

o m om

Q@

= (@]

[

IMPORTANT

LIM model (2094-AL75S) will supply up to eight axes. LIM model
(2094-XL75S-Cx) will supply up to sixteen axes.

IMPORTANT

Source the 230V |IAM control power from the three-phase input power
(line-to-line). Supplying 230V control power from any other source

requires an isolation transformer. If used, do not ground either output
leg of the isolation transformer.

Refer to Control Power Input on page 55 for more information and
Single-Phase Power Input (without LIM) to IAM Wiring Example
beginning on page 173 for the interconnect drawing.

Control Power (CPD) Connector

CPL Connector (LIM) or
Other Single-phase Input CPD Connector (IAM)
2094-ALxxS,2094-XL75S-Cx Recommended |
Wire Size Strip Length | Torque Value
CPL Pin Signal CPD Pin Signal mm? (AWG) mm (in.) Nm (Ib-in.)
1 CTRL 1 1 CTRL EN-
2.5(14) 71(0.28) 0.5(4.4)
2 CTRL2 2 CTRL EN+
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Wiring the Input Power (IPD) Connector

This example applies to an integrated axis module (IAM) or leader IAM (dc
common bus).

Integrated Axis Module (IPD connector)

Integrated Axis Module
(2093-AC05-MPx shown)

7

Q@

i

] ) [ =

Input Power (IPD) Connections

OPL Connector (LIM) or
IPD Connector Other Three-phase Input
(IAM or leader IAM) 2094-ALXXS, or
2094-XL75S-Cx
IPD Pin Signal OPL Pin Signal
1 L1 4 L1
2 L2 3 L2
3 L3 2 L3
4 L 1 L
5 DC+
N/A
6 DC-
Termination Specifications
. Recommended
g‘;fgl\:gted Axis Module InputVac | Wire Size Strip Length Torque Value
s mm? (AWG) mm (in.) Nm (Ib-in.)
2093-AC05-MPx 230V ac 2.5(14) 7(0.28) 0.5(4.4)
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This example applies to a follower IAM (dc common bus).

Input Power (IPD) Connections

IPD Connector IPD Connector
(Follower IAM) (IAM or leader IAM)
IPD Pin Signal IPD Pin Signal
L1 1 L1
L2 2 L2
N/A
L3 3 L3
= 4 =
5 DC+ 5 DC+
6 DC- 6 DC-

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

Termination Specifications

. Recommended

g:fgl\:gted Axis Module InputVac | Wire Size Strip Length Torque Value
s mm? (AWG) | mm (in.) Nm (Ib-in.)

2093-AC05-MPx 230V ac 2.5(14) 7(0.28) 0.5(4.4)
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Wiring the Contactor Enable (CED) Connector

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

Integrated Axis Module (CPD connector)

Integrated Axis Module
(2093-AC05-MPx shown)

o mom

(=

[

‘HHI:IHHH

ATTENTION

JAN

Refer to Contactor Enable Relay on page 53.

Wiring the contactor enable relay is required. To avoid personal injury
or damage to the drive, wire the contactor enable relay into your
safety control string.

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

For interconnect diagrams, refer to Wiring Examples beginning on
page 168.

Contactor Enable (CED) Connector

LIM I/0 (10L) Connector or R ded
Other Control Strin ; ; ecommende
"9 CED Pin Signal Wire Size Strip Length | Torque Value
2094-ALxxS, 2094-XL75S-Cx mm? (AWG) mm (in.) Nm (Ib-in.)
10_COM1 1 CONT EN+
2.5(14)1 10(0.38) 0.5 (4.4)
COIL_E2 2 CONT EN-

)" The actual gauge of the contactor enable wiring depends on the system configuration. Consult your machine builder, the NEC, and applicable

local codes.
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Wiring the Motor Power (MP) Connector

This example applies to axis modules (AM) and the inverter section of
integrated axis modules (IAM).

Integrated Axis Module/Axis Module (MP connector)

E— s Integrated Axis Module, Front View

(2093-AC05-MPx shown)

= FE

Cable Shield Terminations

Factory supplied motor power cables for MP-Series, TL-Series, and Y-Series
motors are shielded. The braided cable shield must terminate at the motor end
after installation. A small portion of the cable jacket is removed to expose the
shield braid. The cable is secured at the motor power (MP) connector plug.

To avoid hazard of electrical shock, ensure shielded power
cables are grounded at a minimum of one point for safety.

ATTENTION grEivrsqwrements are met without grounding of the cable shield at the

ik Il

IMPORTANT For T_L—St_arles e_md Y-Series motors, also connect the 152 mm (6.0 in.)
termination wire to the closest earth ground.

Refer to Pigtail Terminations on page 88 for more information.
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Motor Power Cables with Three-phase Wires Only

Motor

Motor Power Cable

Motor Catalog Number Catalog Number

MP-Series Low Inertia

MPL-A3xxx, MPL-Adxxx, MPL-A45xxx
2090-XXNPMP-xxSxx

MP-Series Integrated Gear

MPG-AxxxxS/M

TL-Series

TL-Axxxx-H 2090-XXNPT-16Sxx

These cables only contain the three-phase wires and the motors have a
separate connector for brake connections. Thermal switch wires are included

in the feedback cable.

IMPORTANT

ive-end preparation is required for these cables.

Motor Power Termination (three-phase wires only)

Motor Power (MP)
Connector Plug

Cable Clamp
(with tie wrap)

K2k Two-Axis System
(2093-PRS2, 2093-AC05-MPx, and 2093-AMPx shown)

Cable Clamp
(with tie wrap)

Motor Power Cables with Three-phase and Brake Wires

Motor

Motor Power Cable

Motor Catalog Number Catalog Number

MP-Series Low Inertia

MPL-A15xxx and MPL-A2 xxx VV/E

MP-Series Food Grade MPE-AxxxxS/M

2090-XXNPMF-xxSxx
MP-Series Stainless Steel MPS-AxxxxS/M
MPAI Linear Actuator MPF-AxxxxS/M
TL-Series TL-Axxxx 2090-XXNPT-16Sxx
Y-Series Y-xxxx 2090-XXNPY-16Sxx
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The MP-Series brake wires have a shield braid (shown below as gray) that folds
back on the overall cable shield before the conductors are attached to the
motor brake (BC) connector. Y-Series brake wires are not shielded.

The thermal switch wires for the MP-Series motors are included in the
feedback cable.

Refer to Axis Module/Motor Witing Examples beginning on page 178 for

interconnect diagrams.

IMPORTANT No drive-end preparation is required for these cables.

Refer to page 85 for drive-end cable pinouts.

Motor Power Terminations (three-phase and brake wires)

K2k Two-Axis System
(2093-PRS2, 2093-AC05-MPx, and 2093-AMPx shown)

Motor Brake 5”
(BC) Connector

Motor Power
(MP) Connectors

] 0 e e e

MPF-Series
Power Cable
(Tie Wrap Secures and Bonds / . e
Brake Wi Cable Shield MP-Series and TL-Series
rake Wires to Cable Shield) Power Cables
Y-Series Brake Wires

are not shielded,
and require no bonding.

The cable shields shown above are mounted to the power rail.

IMPORTANT Secure the cable shield with a tie wrap is recommended to improve

stress relief.
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Cable Pinouts (2090-XXNPMF-xxSxx and 2090-XXNPY-16S xx)

Strip Length 10 mm (0.375 in.) —>| |<—

MPL-A15xx, MPL-A2xx
(2090-XXNPMP-xxXxx cable)
Y-Series Motors MPF-A and MPS-A Motors TL-Series
(2090-XXNPY-xxXxx cable) (2090-XXNPMF-xxXxx cable) | (2090-XXNPT-16Sxx cable)
1 White Spare
N/A wire N/A
/_E 2 Red et
E 7 Black - BR+ White
rake Brake
—E wires wires N/A
9 Black BR-  Black
E 3 Black U Brown U Brown
Outer Insulation
= 2 Black Motor V' Black  Motor V' Black  Motor
Power Power Power
Wi Wi Wi
= | 1 Bl mres WoBe e W oBue e
(;Motor Power Cable = * e = Gm/vel = Gm/vel

Exposed Braid

254mm(10in) > ‘ 105 mm (4.1 in.

~«—— 120mm (4.7 in) >

Refer to Axis Module/Motor Wiring Examples beginning on page 178 for
interconnect diagrams.

Motor Power (MP) Connector

Servo Motor MP Connector (IAM/AM)
Y-Series MP-Series MP Pin Signal
1/ Black U/ Brown 1 U
2 / Black V / Black 2 Vv
3/ Black W / Blue 3 W
Green/Yellow L Green/Yellow 4 L

Termination Specifications

IAM/AM Wire Size Strip Length Torque Value
Cat. No. mm? (AWG) mm (in.) Nm (Ib-in.)
2093-AC05-MPx Motor power
cable depends on
2093-AMPx motor/drive 7(028) 0.5(4.4)
combination. ) e
2093-AMOx 4...014
(12...26) max

Pigtail Terminations

TL-Series and Y-Series motors have a short pigtail cable which connects to the
motor, but is not shielded. The preferred method for grounding the TL-Series
and Y-Series motor power cable on the motor side is to expose a section of the
cable shield and clamp it directly to the machine frame. The motor power
cable also has a 150 mm (6.0 in.) shield termination wire with a ring lug that
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connects to the closest earth ground. The termination wire may be extended

to the full length of the motor pigtail if necessary, but it is best to connect the
supplied wire directly to ground without lengthening.

Pigtail Terminations
Cable Braid Clamped c .
: 1 onnectors
Motor Power Cable to Machine Frame. ! -~ Pigtail Cable
| | ) —
[/ ///; Y-Series

) N /] ~—— 150 mm (6.0) Termination Motor
Machine Frame § ) )
ANONNNNNNNNNN YL L L LA

M Remove paint from machine frame to ensure proper HF-bond between machine frame and motor case, shield
clamp, and ground stud.

Wiring the Motor Brake (BC) Connector

This example applies to axis modules (AM) and the inverter section of
integrated axis modules 1AM).

Integrated Axis Module/Axis Module (BC connector)

Integrated Axis Module
(2093-AC05-MPx shown)

. & m W

=

alE

SEEEEE
L

Wiring 24V dc Brake Input Power Connections

If your system includes a line interface module (LIM), you can source
IMPORTANT the 24V dc from the LIM (P1L or PSL connector).

Publication 2093-UMO001A-EN-P — January 2007



90 Connecting the Kinetix 2000 Drive System

Publication 2093-UM001A-EN-P — January 2007

If the number of axes and other unique 24V power loads unique to certain
applications exceeds the capability of the LIM, the use of an external power
supply, such as those listed below, may be necessary.

Output Power Input Power Power Supply
W 85..264V ac 1606-XLP30E
50 W 1606-XLP50E
72W 1606-XLP72E
80w 85..267V ac 1606-XLS80E
100 W 85..264V ac 1606-XLP100E
120W 85..267V ac 1606-XLS120E
240 W 1606-X1.S240FE

Wiring the Motor Brake Connections

The procedure for wiring your motor brake varies slightly, depending on the
motor series you are using. Refer to the table below to determine where the
brake wires for your servo motor are located and for the appropriate brake

cable or connector kit catalog number.

Motor Series

Brake Wires

Cable Catalog Number

MPL-A3xxx, MPL-Adxxx,
MPL-A45xxx

TL-Axxxx-H

The motor has a brake
connector. Brake wires
are in the brake cable.

2090-UXNBMP-18S xx brake cable

2090-DANBT-18Sxx brake cable

MPL-A15xxx, MPL-A2xxx,
MPF-A and MPS-A

Y-Series

The motor does not have
a brake connector. Brake
wires are included in the
power cable.

2090-XXNPMF-xxSxx power cable

2090-XXNPY-16S xx power cable

IMPORTANT Use surge suppression when controlling a brake coil.

Refer to the Controlling a Brake Example on page 181.

Brake Cable Preparation

Outer Insulation

P

Strip Length 7 mm (0.28 in.) _>|

[~

é Brake Cable

BRt ==

BR- =—

~— 106 mm(4.1in) 44
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Motor Brake (BC) Connector
Motor Brake Wires BC Connector (IAM/AM)
2090-UXNBMP-18Sxx | 2090-DANBT-18Sxxx | 2090-XXNPMF-xxSxx | 2090-XXNPY-16S xx BC Pin Sianal
Brake Cable Brake Cable Power Cable Power Cable 9
A /BR+ 1/BR+ F/+/ BR+ 7/ BR+ 2 BR+
C/BR- 2/ BR- G/- / BR- 9/BR- 3 BR-
Termination Specifications
BC Connector (IAM/AM) Recommended
- - Wire Size Strip Length Torque Value
BC Pin Signal mm? (AWG) mm (in.) Nm (Ib-in.)
BC-1 PWR
BC-2 MBRK+
BC-3 MBRK- 0.7 (28) 7(0.28) 05(4.5)
BC-4 COM
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Feedback and 1/0 Cable
Connections

Factory made cables with premolded connectors are designed to minimize
EMI and are recommended over hand-built cables to improve system

performance. However, other options are available for building your own
feedback and I/O cables.

Options for Connecting Motor Feedback and 1/0

Connection Option ggngt&ruﬁh er Cable Using this Type of Cable

Premolded connectors N/A Motor feedback Eﬂ%ﬁ%éﬁ%giElga%?éogy/;ﬁ;&f %rf%%lﬂ;%mr_

Low-profile connector 2090-K2CK-D15M Motor feedback E:éfé %ﬂiﬁfeb'firb%ﬂ%gig?e flying-lead
Refer to Wiring 15-pin Panel- t

paneh-mouned beskou 2090-UXBK-D15xx Motor feedback Breckont Kit o) pg’g%'gﬁ”e mounted

e 2090-U3BK-D44 xx 1/0 and auxiiary feedback | Aerer © Wirng g‘a“gﬂg;’?”e"moumed

Motor Feedback Cables for Specific Motor/Feedback Combinations

Feedback Cable
Motor Series Feedback Type Pinout
Premolded Flying-lead
MPL-AxxxxS/M High-resolution encoder
MPL-A3xxx-H
Mgtﬁigﬁ((xHH Incremental encoder 2090-UXNFBMP-Sxx | 2090-XXNFMP-Sxx | Page 93
MPL-A5xxx-H
MPG-Axxxx-S/M High-resolution encoder
ME%@E}XXHH Incremental encoder
MPL-Axxxx-V/E N/A 2090-XXNFMF-Sxx | Page 93
MPF-Axxxx-S/M High-resolution encoder
MPS-Axxxx-S/M
TL-Axxxx-H Incremental encoder 2090-XXNFT-Sxx 2090-XXNFLT-Sxx Page 93
Y-Series Incremental encoder 2090-UXNFBY-Sxx 2090-XXNFY-Sxx Page 94

Publication 2093-UM001A-EN-P — January 2007



Connecting the Kinetix 2000 Drive System 3
Flying-lead Feedback Cable Pin-outs
2090-XXNFMP-S xx Feedback Cable
Motors with High Resolution Feedback lél:::;tg(rlzl\!\ll:i;g(:ggﬁ(mental
Motor Drive MF
Connector MPL-A3xxx-M/-S MPL-A3xxx-H Connector
Pin | MPLASoeMS MPLAGOM)S | MPLAGmocH Pir
MPG-Axxx-M/-S MPL-A5xxx-H
A Sine+ Sine+ AM+ 1
B Sine- Sine- AM- 2
C Cos+ Cos+ BM+ 3
D Cos- Cos- BM- 4
E Data+ Data+ IM+
F Data- Data- M- 10
K Reserved EPWR_5V EPWR_5V 14
L Reserved ECOM ECOM 6
N EPWR_9V Reserved Reserved 7
P ECOM Reserved Reserved 6
R TS+ TS+ TS+ 1
S TS- TS- TS- -
T Reserved Reserved S1 12
u Reserved Reserved S2 13
v Reserved Reserved S3 8
2090-XXNFMF-Sxx Feedback Cable
Motors with High Resolution Feedback %T:&iﬂ;um::remal
yotor . m;tﬁ;g;l{;xv\/l/EE grive MtF
onnector - -V/- onnector
Pin MPF-A5xx-M/-S P EIpS Ao WS MPL s Pin
MPF/MPS-A45xx-M/-S
MPS-A5xx-M/-S
1 Sine+ Sine+ AM+ 1
2 Sine- Sine- AM- 2
3 Cos+ Cos+ BM+ 3
4 Cos- Cos- BM- 4
5 Data+ Data+ IM+ 5
6 Data- Data- IM- 10
Reserved EPWR_5V EPWR_5V 14
10 Reserved ECOM ECOM 6
11 EPWR_9V Reserved Reserved 7
12 ECOM Reserved Reserved 6
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Motors with High Resolution Feedback Ellll(::tgase:\;:i;g:lnht;r:?ental
l(\:llotor . m;tﬁ;i););xv\ll/; grive MtF
onnector - -V/- onnector
Pin | Mprascewis | MPEMPS-ASocs | g ) L Pin
MPF/MPS-A45xx-M/-S
MPS-A5xx-M/-S
13 TS+ TS+ TS+ 1
14 TS- TS- TS- -
15 Reserved Reserved S 12
16 Reserved Reserved S2 13
17 Reserved Reserved S3 8
2090-XXNFY-Sxx Feedback Cable
Motor Incremental Encoder Drive MF
Connector | Feedback Connector
Pin Y-Series Motors Pin
9 AM+ 1
10 AM- 2
11 BM+ 3
12 BM- 4
13 IM+ 5
14 IM- 10
15 S1 12
17 S2 13
19 S3 8
22 EPWR_5VM 14
23 ECOMM 6
24 Drain ﬁg'&gf’n"gtor
Reserved Reserved 7
Reserved Reserved 9
Reserved Reserved 1"
Reserved Reserved 15
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Wiring Feedback and 1/0
Connectors

Integrated Axis Module,
Front View

(2093-ACO5-MPx is shown)

These procedures assume you have mounted your Kinetix 2000 system,
completed all power wiring, and are ready to connect your feedback and I/O

cables.

For this connection

Go To

Premolded cable

Connecting Premolded Motor Feedback Cables on page 95.

Low-profile connector

Wiring Low-profile Connector Kits on page 95.

Panel-mounted breakout board

Wiring 15-pin Panel-mounted Breakout Kit on page 97.

Connecting Premolded Motor Feedback Cables

Motor feedback cables with premolded connectors plug directly into 15-pin
motor feedback (MF) connectors on either the IAM or AM (no wiring is

necessary).

IMPORTANT When using Bulletin ZQSO caples W|th premolded connectors, tighten
the mounting screws (finger tight) to improve system performance.

Premolded Feedback Cable Attached to MF Connector

B
H]
==

| B
]

peen

[ ]

=SS

Integrated Axis Module, Side View
(2093-AC05-MPx is shown,

Power and I/0 connectors removed)

{ ) Premolded Connector
Motor Feedback (MF) Connector

(2090-UXNFBMP-Sxx cable)

Wiring Low-profile Connector Kits

Low-profile connector kits (2090-K2CK-D15M) are suitable for motor
feedback (MF), connections on any IAM or AM.
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15-pin Connector Kit and Flying Lead Cable attached to MF Connector)

—

IMPORTANT Torque the screws on the connector cover to 0.4 Nm (3.5 Ib-in.).

Tightening the cover mounting screws is essential for shield integrity.

Wiring (15-pin) Flying-lead Feedback Cable Connections
2090-XXNFxx-Sxx Feedback Cable

15-pin (male) Connector on
Low Profile Connector Kit

Bare wires

15-pin (female) Motor Feedback
Connector on Kinetix 2000 IAM/AM

Wire insulation ——>~ | — Pin10
ield ——> — Pin 15 Pin 15 — - Pi
Foil shield I\/Iounting n n Pin5
Braided shield ——> Screws — Pin 11 Pin 11 —| L Pin1
Outer insulation ——>-| ™ Pin 6 Pin6
2090-XXNFMP-Sxx

Refer to Chapter 2 for feedback signal
descriptions.

Refer to Appendix B for the motor
feedback interconnect drawing for
your drive/motor combination.

T 1

Exposed Braid under clamp

i7

™ Tie
Wrap

@ii\
Turn clamp over to hold ™~
small wires secure

2090-XXNFMP-Sxx Feedback Cable

IMPORTANT Cl_ampmg the expoged area of_the_c_able braid, and any shleld or drain
wires under the shield clamp is critical. Turn clamp over, if necessary,

to achieve a proper ground connection.
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—— B

it

Kinetix2000 Drive
(2093-AC05-MPx
is shown)

7
I

Wiring 15-pin Panel-mounted Breakout Kit

A panel-mounted breakout kit, catalog number 2090-UXBK-D15xx; is
available. This kit permits connection between a motor feedback device and
the motor feedback (MF) connector. A cable connects between a
panel-mounted terminal block and the 15-pin motor feedback (MF)
connector. Wires from an external motor feedback device interface via the
panel-mounted terminal block.

15-pin and 44-pin Breakout Kits for Use with Kinetix2000 Drives

44 p|n =  — |
1/0 and Auxiliary \ I 1 — == §2§2|Pnf’ffniﬁ4

geedback 2090-U3BC-D44 xx = { Terminal Block

onnector

Breakout Cable
Wire Terminations

5 o - : ‘ 2090-UXBB-D15

b f @[ Panel-mounted
- gbof ) 2090-UXBC-D15xx Terminal Block

eedbac Breakout Cable
Connector

Wire
Terminations

Wiring 44-pin Panel-mounted Breakout Kit

A panel-mounted breakout kit, catalog number 2090-U3BK-D44, is available.
This kit permits connection between external devices and the input/output
and auxiliary feedback IOD/AF) connectot. A cable connects between a
panel-mounted terminal block and the 44-pin I/O and auxiliary feedback 10/
AF) connector. Wires from external devices interface via the panel-mounted
terminal block.

IMPORTANT

The 15-pin and 44-pin breakout blocks accept wire in the range of
4...0.14 mm? (12...26 AWG).
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Shunt Module Connections Follow these guidelines when wiring your shunt.

Shunt Module Wiring
With this shunt module | Cat. No. Do this
Power rail mounted shunt 2093-ASPOG o \Verify the internal shunt jumper is in place between RC-2 and RC-3, as shown in the figure below.

module.

o \Verify the thermal switch jumper is in place between TS-1 and TS-2, as shown in the figure below.

Shunt Module, Front View

External Shunt Resistor

External Thermal Switch

Shunt Module Jumper Settings

- Shunt Module, Front View
(2093-ASP06)

(2093-ASP06)

Jumpers

(RC) Connector

(TS) Connector

M These jumpers are factory installed.
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cOnnecting Your SERCOS This procedure assumes you have your Logix SERCOS interface module/PCI
. . card and Kinetix 2000 IAM/AM modules mounted and are ready to connect
Flber-optlc Cables the fiber-optic cables.

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).

The SERCOS fiber-optic ring is connected using the SERCOS receive (Rx)
and transmit (Tx) connectors.

Refer to page 53 to locate the SERCOS connectors on your Kinetix 2000
IAM/AM, and to the figure below to locate the connectors on your SERCOS
interface module or PCI card.

CompactLogix, ControlLogix, and SoftLogix SERCOS Connector Locations

CompactLogix Platform ControlLogix Platform

1768-M04SE SERCOS 1756-MxxSE SERCOS
interface Module interface Module

30
on
0

RSLogix 5000 Software

@ SoftLogix Platform

@® o« | 1756-PM16SE SERCOS interface PCI Card
®9 (as viewed from the back of your computer)

Front View |Fem X
Rx (front)
\ﬁ O SERCOS Transmit Connector, Tx
eV || Front View

R (iron) 7 RX

S E—— O SERCOS Receive Connector, Rx
Bottom View % O SERCOS Receive Connector, Rx (front)
O SERCOS Transmit Connector, Tx (rear) \_(
SN— SN——

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

SoftLogix and ControlLogix platforms are used in the examples beginning
below, however, all platforms connect in the same manner.

Fiber-optic Cable Example 1 (basic SERCOS ring connections)

| 1784-PM16SE SERCOS
Interface PCI Card

Receive

Transmit | x

~—— SERCOS Fiber-Optic Ring —

Receive Transmit Receive] Transmit
= 1 P— —
=g =g =g
Kinetix 2000 System E} E Kinetix 2000 System
(2093-PRS5 power rail) || @ D ] (2093-PRS5 power rail)
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IMPORTANT rTnhoedSl(;mpactLog|x platform (1768-MO4SE) is limited to four axes per

In this example, two Logix modules are installed in separate Logix chassis.
Fiber-optic Cable Example 2 (two Logix chassis)

1756-MO8SE SERCOS Interface Modules

Logix Chassis
(ControlLogix is shown)

1

Transmit | | Receive Receive

Transmit Receive
>SERCOS Fiber-Optic Hin\g‘
Receive | - ) | Transmit

Kinetix 2000 System
(2093-PRS8S power rail)

SERCOS Fiber-Optic Ring

When connecting a 2093-AC05-MP.x integrated axis module or 2093-AMOx
(double-wide) axis modules, use 2090-SCEP0-2, 0.2 m (7.0 in.) cables. When
connecting 2093-AMPx; (single-wide) axis modules, use 2090-SCEPO0-1, 0.1 m
(5.1 in.) cables.

Fiber-optic Cable Example 3 (Double-wide Modules)

1756-MO8SE SERCOS
Interface Module = l . SERCOS Fiber-Optic Ring

0.1m
(5.1n.)

ControlLogix Chassis

\

02m

(7.0in.) j '

/N
1 P—

=1 =d|=8

r
]

]

Eﬁﬁlﬁaﬁd

I
3 Kinetix 2000 System
D (2093-PRS4 power rail)

IMPORTANT Clean the fiber-optic cab_le connectors prior to installation. Dust in the
connectors can reduce signal strength.

For more information, refer to Fiber-optic Cable Installation and
Handling Instructions, publication 2090-IN010.
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In this example, the second Kinetix 2000 system is located in a separate
cabinet and connected with bulkhead adapters.

IMPORTANT

To avoid signal loss, do not use bulkhead adapters to connect glass
cables. Use bulkhead adapters only for plastic-to-plastic cable
connections.

Fiber-optic Cable Example 4 (bulkhead adapters)

1756-MO8SE SERCOS

Receive

1
1
Interface Module :
1
1

ControlLogix Chassis |

SERCOS Fiber Optic
Bulkheaq Adapter

Transmit

Receive

>SERCOS Ring \

Heceive]

)SERCOS Fiber-Optic Ring\ T
Transmit ||
_mcsk

Kinetix 2000 System
(2093-PRS5 power rail)

SERCOS Fiber Optic

| CE| EE] EE
i I I Bulkhead Adapter
I

Kinetix 2000 System
(2093-PRS5 power rail)

SERCOS Cables

The Kinetix 2000 supports the SERCOS fiber optic cables listed in the table.

Refer to the Fiber-optic Cable Installation and Handling Instructions,
publication 2090-IN010, for additional information.

SERCOS Cable Selection for Kinetix 2000 Drives

Connection Adjacent Connection Catalog Number of
(module to the right) SERCOS Cable "

2093-AC05-MP1 2093-AMP1

2093-AC05-MP2 2093-AMP2 2090-SCEPQ-1 series B

2093-AC05-MP5 2093-AMP5

2093-AC05-MP1

2093-AC05-MP2 o 2090-SCEP0-2

2093-AC05-MP5

2093-AMP1 2093-AMP1

2093-AMP2 2093-AMP2 2090-SCEPQ-1 series B

2093-AMP5 2093-AMP5
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SERCOS Cable Selection for Kinetix 2000 Drives

Connection Adjacent Connection Catalog Number of
(module to the right) SERCOS Cable "

2093-AMP1

2093-AMP2 o, 2090-SCEP0-2

2093-AMP5

2093-AMO1 2093-AMOT

2093-AM02 2093-AMQ2 2030-SCERD-2
2093-AMP1

Mo 2093-AMP2 2090-SCEPO-1 series B
2093-AMP5

(1)

Series B indicates an improved bend radius for use with Kinetix drives.



Chapter 6

Configure and Startup the
Kinetix 2000 Drive System

Introduction This chapter provides procedures for configuring your Kinetix 2000 system

components with your Logix SERCOS module.

Topic Page
Configure the IAM/AM 103
Configure the Logix SERCOS Interface Module 109
Apply Power to the Kinetix 2000 Drive 123
Test and Tune the Axes 126
3ystem cOnﬁguration Configuration of a Kinetix 2000 system requires these products as a minimum.
Requ"ements Product Catalog Number Version
RSLogix 5000 software 9324-RLD300NE 16.0 or later
RSLinx 0355-RSLETENE 2.50.00 or later
SERCOS Interface Card Firmware 1756-MxxSE 16.20 or later
1756-L60MO3SE 16.03 or later
1768-M04SE 16.03 or later
1784-PM16SE not released
cOnﬁgure the |AM/AM Follow these steps to configure the IAM/AM.

1. Verify that there is no power applied to the IAM/AM and that the
SERCOS fiber-optic cables are plugged into the Tx and Rx connectors.

To verify your fiber-optic cable connections, refer to Connecting Your
SERCOS Fiber-optic Cables on page 99.

To configure Begin with
The integrated axis module (IAM) Step 2
An axis module (AM) Step 4

Publication 2093-UM001A-EN-P — March 2007



104 Configure and Startup the Kinetix 2000 Drive System

2. Set the base node address for the IAM by rotating the SERCOS Node

Address switch.

IMPORTANT When two or more |IAMs are connected to the same SERCOS
interface module, each node address must be unique.

Refer to the node addressing examples on pages 105, 107 and

108.

Valid node addresses are 01...99. The left hand switch sets the most
significant digit (MSD) and the right hand switch sets the least significant

digit (LSD).

To

Turn

Increment the (MSD/LSD) node address

rotary switch. clockwise

Decrement the (MSD/LSD) node address

rotary switch counter-clockwise

The node address of the IAM determines the base node address for the
power rail. Node addressing for all slot locations on the same power rail
increment from left to right (from the IAM to the AMs). Refer to the
node addressing examples beginning on page 105.

IMPORTANT The bz_ase node address sett_mg takes effect only after the IAM is
initialized or control power is cycled.

3. Set the SERCOS optical power level using DIP switch 1.

Total Fiber Ring Length

Corresponding Optical Power
Switch Setting

<14 m (46 ft)

OFF (Low)

>14 m (46 ft)

ON (High)

4. Set the SERCOS baud rate using DIP switches 2 and 3.

Corresponding Baud Rate

Baud Rate Switch Settings
Switch 2 Switch 3
4 Mbps OFF ON
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Integrated Axis Module,
(2093-AC05-MPx)

Switch in ON position

DIP Switches Set For
4M Baud Application
Low Power Setting

DIP Switches Set For
8M Baud Application
High Power Setting

200-{30s

SERCOS Baud Rate
and Optical Power Switches

Y

Switch in OFF position

DOoool Cooo

EEE=E)| W E ‘

5. Repeat steps 3 and 4 for each axis module.

Node Addressing Example 1

1756-M08SE SERCOS
; Interface Module
[0) V/0\

ControlLogix Chassis

L =
Transmit%ﬁeceive
SERCOS Fiber-optic Ring Receive Transmit
Racsi . " Kinetix 2000
eceive ransmi
Our - L System 2 _
sof=o=2 (2093-PRS2 power rail)
Kinetix 2000 J_l__

System 1
(2093-PRS7 power rail)

Node Addresses:
; 18 =axis 1 (single-wide AM)
' Node Addresses: 17 =axis 0 (IAM)
* = Slot Filler (not an axis)
* = Shunt (not an axis)

14 = axis 4 (single-wide AM)
13 =axis 3 (single-wide AM)
12 =axis 2 (single-wide AM)
11 =axis 1 (single-wide AM)
10 =axis 0 (IAM)

* Reserved for expansion.

In Example 1, the Kinetix 2000 (seven-axis) system 1 power rail contains one
IAM, four AMs, a shunt, and one slot filler module. In this example, the shunt
module and slot filler do not use the node addresses, although having a slot
assignment. The node address can be reserved by not assigning it, and this will
provide for future expansion of the system.
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Kinetix 2000 (two-axis) system 2 power rail contains one IAM and one AM.
The base node address of the IAM (system 2) must be set for an address of
less than 9 or greater than 16 (greater than 16 provides expansion capability
for System 1).

The node address for each axis module is determined by the base

IMPORTANT node-address switch setting on the IAM.

Do not position axis modules to the right of shunt or slot filler
modules. The added distance between non-adjacent axes can
increase electrical noise and impedance, and requires longer
fiber-optic cable lengths.

IMPORTANT Slot f|||er_m0du|es must be usgd to fill any unoccupied slot on the
power rail. However, the slot fillers may also be removed and

replaced by an axis or shunt module in the future.

Node Addressing Example 2

1756-M0O8SE SERCOS 1756-M08SE SERCOS
Interface Module 1 o } Interface Module 2

I ControlLogix Chassis

Transmit Receive

Receive

SERCOS Fiber-optic Rings —
Receive Transmit Transmit
Kinetix 2000 . t

(2093-PRS8S power rail)

Tl ol

Node Addresses:
i *— N/A = Slot Filler (not an axis)
L (7 =axis 7 (single-wide AM)
06 = axis 6 (single-wide AM)
05 = axis 5 (single-wide AM)
04 = axis 4 (single-wide AM)
03 = axis 3 (single-wide AM)
02 = axis 2 (single-wide AM)
01 =axis 1 (IAM)

In Example 2, SERCOS interface module 1 controls axes 1...5 and interface
module 2 controls axes 6...7. The slot filler (or shunt) module is not assigned a
node address, because this slot cannot be occupied by an inverter (IAM or

AM) module.

Refer to the Node Addressing Example 4 on page 108, for slot nine
restrictions unique to the 2093-PRS8S power rail.

You can mount the two SERCOS interface modules the same chassis (as
shown abov.e) or in two separate ControlLogix chassis. Utilizing two SERCOS
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interface modules to control axes from a single Kinetix 2000 power rail
reduces the cycle times.

IMPORTANT Slot Filler modules must be used to fill any unoccupied slot on the

power rail. However, the slot fillers may also be removed and
replaced by an axis or shunt module in the future.

Node Addressing Example 3

1756-M016SE SERCOS
Interface Module

ControlLogix Chassis

Transmit | [Receive

SERCOS Fiber-optic Ring
Receive Transmit

- P P

=] = =28|=

Kinetix 2000 ! ! o

(2093-PRS7 power rail)

EH :
il

03** = NA (axis 2 occupies slot)
02 =axis 2 (double-wide AM)
01 =axis 1 (IAM) base node address
* Reserved for expansion.
** Occupied, but not in use, by
double-wide axis module.

||
t Node Addresses:
*  =Slot Filler (not an axis)
06 =axis 4 (single-wide AM)
05** = NA (axis 3 occupies slot)
04 =axis 3 (double-wide AM)
,_

In Example 3, the Kinetix 2000 (seven-axis) power rail contains a IAM, two
double-wide AMs, one single-wide AM, and one slot filler module. The slot
filler module is assigned a node address, but does not use it.

The leftmost slot of the double-wide axis modules determine the node
addresses that are in use (01, 02, and 04). Node addresses 03 and 05 (the
rightmost slots of the double-wide axis modules) are not used. Node address
07 (the slot flitter) is not used, although it could be reserved for future
expansion.

IMPORTANT Slot filler modules must be used to fill any unoccupied slot on the

power rail. However, the slot fillers may also be removed and
replaced by an axis or shunt module in the future.

IMPORTANT Do not position axis mhodules to the right of sh_unt or slot filler
modules. The added distance between non-adjacent axes can
increase electrical noise and impedance, and requires longer
fiber-optic cable lengths.
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Node Addressing Example 4

1756-M0O8SE SERCOS
Interface Module 1 }
/D) [O)

1756-MO08SE SERCOS
Interface Module 2

1| ControlLogix Chassis

SERCOS Fiber-optic Ring SERCOS Fiber-optic Ring
%
Receive Transmit Receive Transmit
- P P P— P— F Imake made _smode
EI EI EI EI =8 E IE E E
Kinetix 2000 : : : : O A Kinetix 2000
System 1 : : : System 2

(2093-PRS8S power rail)

[
fo e of o iz of
[
fo e of o iz of

(2093-PRS8S power rail)

Node Addresses:

01 =axis 1 (IAM) base node address
02 =axis 2 (single-wide AM)
03** = NA (axis 2 occupies slot)
04  =axis 3 (double-wide AM)
05** = NA (axis 3 occupies slot)
06 = axis 4 (double-wide AM)
07** = NA (axis 4 occupies slot)
08 =axis 5 (double-wide AM)
09** = NA (axis 5 occupies slot)
** Occupied, but not in use, by
2093-PRS8S power rail occupied
by four double-wide AMs.

Node Addresses:

L N/A*= Shunt (not an axis)

—— 17 =axis 16 (single-wide AM)
16 =axis 15 (single-wide AM)
15 =axis 14 (single-wide AM)
14 =axis 13 (single-wide AM)
13 =axis 12(single-wide AM)
12 =axis 11 (single-wide AM)
11 =axis 10 (single-wide AM)

* Unavailable for axis use ina

2093-PRS8S power rail occupied

by eight single-wide AMs.

In Example 4, xxxxx system 1 with an eight-axis power rail contains one IAM,

and four double-wide AMs. xxxxx system 2 with an eight-axis power rail
contains one IAM, eight single-wide AMs, and a shunt module.

SERCOS interface module 1 controls axes 1...5, and module 2 controls axes

9...16.

The shunt module (or a slot filler) in xxxxx system 2 occupies a slot, but is not

assigned a node address, since future expansion of this system is impossible.

IMPORTANT

Only the following modules may occupy slot eight in the 2093-PRS8S
power rail: a shunt module (2093-ASP06), a slot filler (2093-PRF), or a
double-width axis module (2093-AMO1 or 2093-AM02) occupying
both slots seven and eight.

IMPORTANT

The node address for each axis module is determined by the base
node-address switch setting on the IAM.

Do not position axis modules to the right of a shunt or slot filler
modules. The added distance between non-adjacent axes can
increase electrical noise and impedance, and requires longer
fiber-optic cable lengths.
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Configure the Logix
SERCOS Interface Module

This procedure assumes that you have wired your Kinetix 2000 system and
have configured the baud rate and optical power switches.

In order for the Kinetix 2000 drive to communicate with the SERCOS
IMPORTANT interface module (indicated by the three LED indicators on the module

going solid green), your RSLogix 5000 software must be version 11.0
or later.

For greater detail on the RSLogix 5000 software as it applies to configuring the
ControlLogix, CompactLogix, or SoftLogix SERCOS modules, refer to
Additional Resources on page 10.

Configure the Logix Controller

Follow these steps to configure the Logix controller.

1. Apply power to your Logix chassis/personal computer containing the
SERCOS interface module and open your RSLogix 5000 software.

2. Choose New from the File menu.

A new Controller Properties dialog opens..

& - (O]
Date/Time | Advanced ] SFC Execution ] File: I Redundancy I Norvolatile Memary I Mermary I
General Seral Port ] System Protocal ] User Pratacol 1 M ajor Faults 1 Minar Faults I
endor Allen-Bradley
Type: 1756-L63 ControlLogix5563 Contraller Change Controller...
Revision: 165
Mamme: |Kinetm_2UDU_Stalt_Up
Description ‘
Chassiz Type: |1TEB-A1 0 10-5lat ControlLogix Chassis j
Slat: m

0K | Cancel | | Help

3. Configure the new controller.
a. Select controller type.
b. Select the version of RSLogix 5000 software.
c. Name the file.

d. Select the Logix chassis size.

o

Select the slot occupied by the new controller processor.
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4. Click OK.
5. From the Edit menu, choose Controller Properties.
The Controller Properties dialog opens.

6. Select the Date and Time tab.

@ CE

General | Serial Port ] System Protocol ] User Protocol ] Maijor Faults 1 Minor Faults I
Date/Time ] Advanced] SFC Executlon] File 1 F\edundancﬂ Horvolatile Memowl Memowl

€ The Date and Time displayed here is Contraller local time, not workstation local time:
Usze these fields to configure Time attributes of the Controller.

| Set Date, Time and Zone from Waorkstation |(-

Date and Time: |'Iﬂ 741996 11:58:16 PM Change Date and Time... |[&

Timne Zone: |[GMT+DU:DU] Greerwich Mean Time : Dﬂ &

™ Adust for Daylight Saving [+01:00] «

@ Make this contraller the Coordinated 4, DANGER. If CST master is cleared orline,

Spstem Time master acltive akes in any contraller in this chassis,
or chassiz synchronized by Synchlink, may
® |5 the master experience unexpected maotion.

3 Synchronized with & master
2 Duplicate master detected

2 Timer hardware faulted

0k ‘ Cancel | | Help |

7. Select the checkbox Make this controller the Coordinated System Time
mastet.

IMPORTANT Only one ControILoglx.processor can be assigned as the
Coordinated System Time master.

8. Click Apply, and then click OK.

Configure the SERCOS Interface Module

Follow these steps to configure the SERCOS interface module.

1. Right-click I/O Configuration in the DriveExplorer software dialog and
select New Module.
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m

The Select Module dialog opens.

M Select Module EJ

M odule Description Wendor
+- Digital s
+|- Drives
=1~ Mation
1756-HYDOZ 2 Bxis Hydraulic Servo Allen-Eradley
1756-MOZAE 2 fxis AnalogfEncoder Servo Allen-Bradley
1756-M0ZAS 2 Axis AnalogfssI Servo Allen-Bradley
1756-M035E 3 Axis SERCOS Interface Allen-Bradley
1756-MOGSE & Axis SERCOS Interface Allen-Eradley
1756-MOGSEG & Axis Generic SERCOS Interface Allen-Eradley
1756-M165E 16 Axis SERCOS Interface Allen-Bradley
+| Other
+- Specialty ElL
4] | -
Fird... J dd f I
By Category By Yendar J Favarites ]
| Cancel | Help I

Expand the Motion category and select 1756-MxxSE, 1756-L60MO3SE,

1768-MO4SE, or 1784-PM16SE as appropriate for your actual hardware

configuration.

3. Click OK.

The Module Properties dialog opens. Your module appears under the
General tab in the DriveExplorer software dialog,

{x]|

General ]Eonnectlon] SERCOS Interface] SERCOS Interfacelnfo] Module Info Backp\ane]

Kinetix 2000

BRevision: |7 Jj

Tppe: 1756-M1B5E 16 fwis SERCOS Interface

Wendar: Allen-Bradley

Mame: |5EHCDS Slat |1 j
Descrption: |SERCOS card used for 1 axis of

Electronic Keving: | Disable Keying hd

]

Statuz: Offling

Cancel | |

Help |

4. Configure the new module in the General tab display.

a. Name the module.

b. Select the slot where your module resides (leftmost slot = 0).

c. Select an Electronic Keying option (select Disable Keying if unsure).
5. Click OK.
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6. Select the Connection tab to verify that both Inhibit Module and Major
Fault on Controller... are not selected, and that no Module Faults are
detected.

General Connection WSEF\EDS Intarlace] SERCOS Interface Info Modu\elnfo] Backplane

HRequested Packet Interval [RP): Elms

[ Inhibit Module
[ Major Fault On Controller If Connection Fails Whils in Run Mode

Module Fault
Statug: Offline ak Cancel Help
7. Click OK.

8. Select the SERCOS Interface tab and reference the table below.

M Module Properties: Local:1 (1796-M165E16.1) E3

Genelal] Connection  SERCOS Interface ]SEHCDS Interface \nlo] Module Info Backplane]

Data Rate: 8 x| Mb
Cycle Time 2 x| ms
Transmit Power: High A
Transition To Phase: |4 J:I

Status: OFfline Ok | Cancel ‘ | Help |

Logix SERCOS Module | Number of Axes per Module Data Rate

1756-MO3SE or

1756-L60MO3SE Upto3

1756-MOBSE Upto8

1756-M16SE or U 4 or 8 Mbps
1784-PM16SE pto16

1768-MO4SE Up to 4

9. Verify that the Data Rate setting matches DIP switches 2 and 3 (baud
rate) as set on the Kinetix 2000 axis module 1AM or AM).

Refer to page 104 for a diagram and explanation of the SERCOS optical
power and data rate switch settings.
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10. Set the Cycle Time according to the table below.

Data Rate Number of Axes Cycle Time
Upto2 0.5ms

4 Mbps Upto4 1ms
Upto8 2ms
No support for axes 9...16
Upto4d 0.5ms

8 Mbps Upto8 1 ms
Upto 16 2ms

The number of axes per Logix SERCOS module is limited to the
Number of Axes per Module listed in the table for step 8.

11. Verify that the Optical Power setting (high or low) matches DIP switch
1 as set on the Kinetix 2000 axis module (IAM or AM). The factory

default setting is high.

12. Set the Transition to Phase to 4.

The Transition to Phase setting stops the ring in the phase specified

(phase 4).

13. Click OK.

14. Repeat steps 1...13 for each SERCOS interface module.

Configure the Kinetix 2000 Modules

Follow these steps to configure the Kinetix 2000 modules.

1. Right-click the SERCOS interface module you just created and select

New Module.
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The Select Module dialog opens.

todule Description [Wendor |
= 5 ~
1394C-31T05-D 1394, 460YAC, SERCOS System Madule, Sk P35 allen-Bradiey
1394C-5T10-D 1394, 460VAC, SERCOS System Module, 10kw PS Allen-Bradley
1394C-50T22-0 1394, 460VAC, SERCAS System Module, 22kW PS Allen-Bradley B
2093-AC05-MP1 Kinetix 2000, 230VAC, IAM, 3kW PS, 1,44 Cont, 4,34 Pe... Allen-Bradley
2095-AC05-MPZ Kinetix 2000, 230VAC, TAM, 3kw PS, 2,84 Cont, 8.54 Pe... allen-Bradley
2093-AC05-MPS Kinetix 2000, 230vAC, TAM, 3kw PS, 4.2 Cont, 12.74 ... allen-Bradley
2093-AM01 Kinetix 2000, 230¥AC, AM, 8,54 Cont, 25,54 Peak Allen-Bradley
2093-AM02 Kinetix 2000, 230VAC, &M, 13,54 Cont, 40,54 Peak Allen-Bradley
2093-AMP1 Kinetix 2000, 230VAC, AM, 1,44 Cont, 4,34 Peak Allen-Gradley
2095-AMPZ Kinetix 2000, 230VAC, AM, 2,84 Cont, 8,54 Peak Allen-Bradley
2093-AMPS Kinetix 2000, 230VAC, AM, 4.24 Conk, 12,74 Peak Allen-Bradley
2094-AC05-MO1 Kinetix 6000, 230VAC, [AM, kW PS, 94 Cant., 174 Peak  Allen-Bradlsy ¥
[« | il
Fid.. | - |
By Category By Wendor ] Favorites J
| Cancel Help J

2. Expand the Drives category and select the 2093-AC05-MPx (IAM),
2093-AMPx;, or 2093-AMOx (AM) drive appropriate for your
Kinetix 2000 hardware configuration.

3. Click OK.

The Module Properties dialog opens at the General tab.

General 1 Connection] Azgociated Axes] Powell Module Info]

2093-AC05-MPS Kinetix 2000, Z30VAC, |AM, 3k PS5, 4.24 Cont, 1274 Peak

Mode: |'I ﬁ

Tupe:

Wendor: Allen-Bradiey
Name: JKEK?Startup
Description:

Revision: ]_ _j:“

Electronic Keying: | Disable Kaving ']

o]

Status: Offline Cancel I Help

4. Name the module with a descriptive title

5. Set the Node address to match the node setting on the drive.

Keep in mind that a double-wide axis module

(2093-AMO1 or 2093-AMO02) requires two (2) node
addresses.

Refer to Configure the IAM/AM, step 2, on page 104, and the node
addressing examples on pages 105...108 for additional information on

node addressing;

6. Set the Electronic Keying option to Disable Keying, unless the
application requires a different setting,

7. Click OK.
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12.

8. Select the Associated Axes tab.

M Module Properties; SERCOS (2093-AC05-MP5 1.1)

Ganerall Connection Associated Axes | Power | Madule Infol
Hode 1 l<none> ;I ‘_I MNew Agis... |
Mode 129 I<none> ;J _] Auiliary Axiz
Status: Dfffine 0K I Cancel Apoly Help

9. Click the New Axis button.

The New Tag dialog opens.

10. Add the axis.

1. Name the axis.

2. Select AXIS_SERVO_DRIVE as the data type.

11. Click OK.

The axis appears under the Ungrouped Axes folder in the Controller
Otganizer software dialog.

Assign your axis to the node addresses (as shown in the dialog below).

M Module Properties; SERCOS (2093-AC05-MP5 1.1)

Ganerall Connection Associated Axes |Powe|| Mudu\elnfol
Mode 1 [ Auis_i =l | New gis.. |
Mode 129 I Axis_1_Aux ;J _] Auiliary Axiz
Status: Dfffine 0K I Cancel | Apoly | Help |

13. Repeat steps 9...11 to create an auxiliary axis (for Node x + 128).
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14. Verify the axis name assigned to both the primary and auxiliary axis.

M Module Properties: SERCOS (2093-AC05-AP5 1.1)

General | Connection  Associsted Axes I F’owerl Madule Info |
Node 1 [ Awis_1 = New Agis.._ |
Mode 129: | Axis_1_AuUx _vj _j Auiliary Az
Status: Offine 0K I Cancel | Apply | Help |

In this example, Node 1 = Axis_1, and Node 129 = Axis_1_Aux.

15. Click OK.

Each axis appears under the Ungrouped Axes folder in the Controller
Otrganizer software dialog.

If an axis is be associated with the node assigned to the auxiliary axis,
then the Axis Configuration on the General tab of the Axis Properties
dialog is set to Feedback Only (as shown below).

4xds Properties - Axis_1_Aux

Conversion I Haoming | Haodkup i Faut Actions I Tag I
General i Mation Planner I Urits | Drive/Motor | tatar Feedback. l Aux Feedback.
Axiz Configuration W
Hation Group: l<none> Li _!
- Azgociated Module: 1

Module: IK2K75lartuD ;j

Module Type: 2093-AC05-MP5

Mode: Im

[k | Cancel Aoy Help
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16. Select the Power tab.

- i |
General | Connection | Associated Axes  Power | odule Info I
Buz Regulator Configuration: Internal -
Input Power: Three-Phase ﬂ
Status: Offline 118 | Cancel | | Help |

for the power so

17. Set Input Power to either Three-Phase or Single-Phase, as appropriate

urce.

18. Set the Bus Regulator Configuration as appropriate for your

Kinetix 2000 hardware configuration.

If your IAM is And your shunt configuration is Then select
Internal shunts only Internal
Configured as a Leader IAM (common bus) () - -
Bulletin 2093 shunt module mounted on the power rail. 2093-ASP06
Configured as a Follower IAM 2 N/A, because shunts are disabled on Follower IAM. CommonBus Follow

(1)

(2)

Drive will not accept CommonBus Follow selection if three-phase power is applied.

Drive will not accept internal shunt, 2093-ASPQ8, selection if dc bus voltage is present without having three-phase power applied.

IMPORTANT

When configured to use the 2093 shunt modules, the IAM bus
regulator capacity attribute displays the shunt module or passive
shunt module utilization instead of the IAM internal shunt
resistor utilization.

IMPORTANT

Common dc bus applications must calculate the Total Bus
Capacitance and the Additional Bus Capacitance, and set the
Add Bus Cap parameter (x:x:¥599) using DriveExplorer software.

Refer to the Appendix D beginning on page 209, for more
information.

19. Click OK.

module.

20. Repeat steps 1...15 for each 2093-AMPx, or 2093-AMOx (AM) axis
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Configure the Motion Group

Follow these steps to configure the motion group.

1. Right-click Motion Groups in the DriveExplorer software dialog and
select New Motion Group.

The New Tag dialog opens.
2. Name the new motion group.
3. Click OK.
New group appears under the Motion Groups folder.
4. Right-click the new motion group and select Properties.

The Motion Group Properties dialog opens.

Az Assignment ] Attnbute] Tag }
Unassigned: Assigned
Ais_1_Aus Aais_1
Add - <~ Remove
0k | Coned | | Hee |

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

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

your application. The coarse update rate must be a multiple of the
SERCOS ring rate.

7. Click OK.

Configure Axis Properties

Follow these steps to configure axis properties.
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1. Right-click an axis in the DriveExplorer software dialog and select
Properties.

2. Select the General tab, after the Axis Properties dialog opens.

3. Select the Drive/Motor tab and edit the default values as appropriate for
this axis.

a. Set the Kinetix 2000 Amplifier Catalog Number
(2093-AC05-MPx, 2093-AMPx, or 2093-AMOx).

b. Set the Motor Catalog Number.

Exiz Aszignment |Atmbule| Tag |

Unassigned: Azzighed:
Ariz_1_Auw Az 1
Add -» <-- Remove
agK Cancel Help

If not know the catalog number, may refer to th
IMPORTANT you do not kno e catalog nu be,ypu ay refer to the
name plate on the amplifier or motor for its catalog number.

4. Clear the Drive Enable Input Checking checkbox.

When checked (default), the drive system requires a hardware-based
drive-enable input signal. De-select the checkbox to remove (clear) that
requirement.

5. Verify the Drive Resolution and Drive Counts are correct.

1. If correct, advance to step 6.
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2. If incorrect, click the Calculate button to determine appropriate
values for Drive Resolution and Conversion Constant. Then click
Update to change the drive’s resolution and counts.

Calculate Position Parameters E|
Position Unit 5 caling: Position Units per [10 Iotar Rew
Position Range: 1.0 Position Units

Calculate Parameters

Calculate

Drive Resalution: Drive: Counts/Motor Riew
Corwersion Constant: Drrive: Counts/Pasition Urits

a
Close Help

3. Close the Position Parameters Calculation dialog.

6. Select the Motor Feedback tab and verify the data shown matches the
hardware configuration for this axis.

e (=13
Hnmmg] Hookup I Tune 1 Dynamics ] Gains ] Outeut | Limits | 0Ffset 1 Fault Actions I Tan ]
General | MotionPlanrer | Urits | DrivesMotor Motor Feedback fus Feedback | Corwersion |
Feedback Type:

Gicls [1024 per [Rev |

Interpolation Factor: (2048
Feedback Resolution: 2097152 Feedhack Counts per Rev

aK | Cancel | | Help |

7. Select the Units tab and edit the default values as appropriate for this
axis.

8. Select the Conversion tab and edit the default values as appropriate for
this axis.
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9. Select the Fault Actions tab and edit the default values if appropriate for
your application. The default settings are acceptable for most

applications.

e . [B]X]
General ] tation Planner I Units ] Drrive/Mator I Motor Feedback. I Aux Feedback 1 Conversion ]
Homing 1 Hookup I Tune I Dynam\cs] Gains 1 Dutput] Lirmits ] Offset Fault Actions Tag

Set Custom Stop Action. ..

Dirive Thermal: Dizable Drive =2
Motar Thermal Dizable Drive o

Wamimg Modifying Fault a_ctions
Feedback Noise: Disable Drive hd 'E requites user to ensure axis is

* ) stopped and dizabled to protect

Feedback: Disable Drive - personnel, machine, and property.
Paosition Eror: Dizable Drive - Flease reference user manual far

additional information.
Phase Loss: Shutdovan %

Ok Cancel | | Help ‘

10. If the motor for this axis has a brake, click the Set Custom Stop Action
tab.

The Custom Stop Action Attributes dialog opens.

f x|
Mame Walue Units Type |
StoppingTorgue 26239066 % Rated REAL
StoppingTimeLimit 100 | REAL
BrakeEngagelelayTime 00 s REAL
BrakeReleaseDelay Time oo s REAL
ResistiveBrakeContactDelay 00 s REAL

Cloze | Cancel | Help |

The Custom Stop Action Attributes window lets you set delay times for

servo motors brakes.

Refer to the Kinetix Motion Control Selection Guide, publication
IMPORTANT GMC-SG001, publication Kinetix Motion Control Selection Guide,

publication GMC-SG001, to set the motor brake delay times.

11. To configure the delay times.
a. Set the Brake Engage Delay Time.
b. Set the Brake Release Delay Time.
c. Click Close.

12. Click OK.
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13. Repeat steps 1...12 for each axis module (2093-AMPx;, or 2093-AMOx)
in the Kinetix 2000 system.

14. 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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Apply Power to the
Kinetix 2000 Drive

This procedure assumes that you have wired and configured your Kinetix 2000
system (with or without the LIM) and your SERCOS interface module.

To avoid hazard of electrical shock, perform all mounting and
wiring of IAM, AM, SM, LIM, or power rail prior to applying

power. Once power is applied, connector terminals may have
voltage present even when not in use.

Refer to the Line Interface Module Installation Instructions, publication
2094-IN005, when troubleshooting the LIM status indicators, and for the
location of LLIM circuit breakers, connectors, and status indicators.

SHOCK HAZARD

Follow these steps to apply power to the Kinetix 2000 system.

1. Disconnect the load to the motor.

ATTENTION To avoid personal injury or damage to equipment, disconnect the

load to the mator. Make sure each motor is free of all linkages

Q when initially applying power to the system.

2. Determine your source of control power.

If your control power Then

1. Verify that CB1, CB2, and CB3 are in the OFF position.

2. Apply three-phase input power to the LIM VAC Line
connector.

. Set CB3 to the ON position.
. Set CB2 to the ON position.
. Go To main Step 3.

1. Apply (170...264V ac) control power to the IAM (CPD
Is not sourced from a LIM connector).
2. Go To main Step 3.

Is sourced from a LIM

o b~ w

3. Observe the IAM/AM logic power LED indicator.

Seven-segment
Fault Status LED Indicator ——®r

—
H 0 Logic Power
<—O 44— LED Indicator

If the Logic Power LED indicator is | Then
ON Go To Step 5.

1. Check your control power connections.

Not ON 2. Go to main step 2.

4. Observe the IAM/AM Fault Status LED indicator.
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The Fault Status LED indicator initially flash the SERCOS node address,
then cycles through phases until final configuration (phase 4) is reached.

IAM/AM Fault Status LED Indicator Status Do This

The drive is looking for a closed SERCOS ring. Wait for

Actively cycling (phase 0) phase 1 or take corrective action until you reach phase 1.

Check fiber-optic connections.

The drive is looking for active nodes. Wait for phase 2 or

Displaying a fixed 1 (phase 1) take corrective action until you reach phase 2.

Check node addressing.

Displaying a fixed 2 (phase 2) The drive is configuring nodes for communication. Wait for | Check program motor and drive

phase 3 or take corrective action until you reach phase 3. configuration against installed hardware.
TR The drive is configuring device specific parameters. Wait for | Check motor catalog number against
Displaying a fixed 3 [phase 3) phase 4 or take corrective action until you reach phase 4. selection. (1
Displaying a fixed 4 (phase 4) The drive is configured and active. Go to Step 6.
Flashing an E followed by two numbers Drive is faulted. Refer to Error Codes on page 134.

M You can get diagnostic information from the module by highlighting the module name in RSLogix 5000 software. A Pseudo Key Failure often indicates that the motor
selection does not match the installed motor.

For additional troubleshooting information, refer to the appropriate
SERCOS Installation Instructions referenced on page 10.

5. Determine your source of three-phase input power.

If your three-phase power | Then

a. Set CB1 to the ON position.

b. Verify the Hardware Enable Input signal
(IOD/AF pin 43) for each axis is at 0 volts.

Is sourced from a LIM

c. Remove the connection between |0D/AF
pins 43 and 44 if one exists.

d. Go to main step 4.

a. Apply 170...264V (230V) ac input power to
the IAM (IPD connector).

b. Verify the Hardware Enable Input signal
Is not sourced from a LIM (IOD/AF pin 43) for each axis is at 0 volts.
Remove the connection between |0D/AF
pins 43 and 44 if one exists.

¢. Go to main step 4.

6. Observe the Drive, Comm, and Bus status LED indicators on the front

of the IAM/AM.
IS;r?it:;I:tlt-)ED Condition Status Do This
oi Off Normal condition Observe the Comm Status LED indicator.
rive
Steady red Drive is faulted Refer to IAM/AM Status Indicators on page 139.
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Status LED

Indicator Condition Status Do This

Flashing green Establishing communication with network Wait for steady green.
Comm Steady green Communication is ready Observe the Bus Status LED indicator.

Off No ring present Refer to IAM/AM Status Indicators on page 139.

1. Verify Hardware Enable Input (I0D/AF pin 43) is
open.
. . 2. Verify MSQ instruction is not commanded in

Steady green Axis is enabled when status should be disabled RSLogix 5000 software.

Bus 3. Return to Apply Power to the Kinetix 2000 Drive

on page 123.

Flashing green ("

Bus is up, axis is disabled (normal status)

Goto step 7.

off

DC bus is not present

Refer to IAM/AM Status Indicators on page 139.

1 The follower IAM has a 2.5 second delay after dc bus voltage is applied before the Bus Status LED indicator begins flashing. This provides the common bus leader time to
complete pre-charge.

7. Observe the three SERCOS LED indicators on the SERCOS module.

If SERCOS LED State is

The Status is

Do This

Flashing green and red

Establishing communication

Wait for steady green on all three LED indicators.

Steady green

Communication ready

Refer to Test and Tune the Axes.

Not flashing green or red, and not steady green SERCOS module is faulted

Refer to the appropriate Logix manual for specific
instructions and troubleshooting.
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Test and Tune the Axes
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This procedure assumes that you have configured your Kinetix 2000 drive,
your SERCOS interface module, and applied power to the system.

Before proceeding with testing and tuning your axes, verify that the
IMPORTANT IAM and AM seven-segment and status LED indicators are as

described in step 6 on page 124.

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 that the load was removed from each axis.

2. Right-click an axis in your Motion Group folder in the DriveExplorer
software dialog and then select Axis Properties.

The Axis Properties dialog appears.

3. Select the Hookup tab.

% _[BIx|
General | Motion Planner 1 Uriits ] Drive/M otar I Motar Feedback ] A Feedhack ] Corwersion I
Haming Hookup Tune I Dypnamics I Gaing ] Dutput] Limits 1 COiffset 1 Fault &ctions 1 Tag I
Test Increment: 10 Fasitian Units Test Marker.

Dirivve: Polarity |—4| Test Feedhack.
Test Command & Feedback...

program mode. Modifying polarity determined after executing the Test

' DAMGER: These tests may cause axis motion with the controller in
A’ Command & Feedback test may cause axis runaway condition.

ok | Cancel Help
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4. Select 2.0 as the number of revolutions for the test (or choose another
number more appropriate for your application).

This test Verifies

Test Marker Marker detection capability as you rotate the motor
shaft.

Test Feedback Feedback connections are wired correctly as you

rotate the motor shaft.

Motor power and feedback connections are wired
Test Command & Feedback correctly as you command the motor to rotate. Also,
lets you define polarity.

5. If using an external enable, apply the Hardware Enable Input signal
(IOD/AF-43) for the axis you are testing,

To avoid personal injury or damage to equipment, apply 24V
ATTENTION ENABLE signal (I0D/AF-43) only to the axis you are testing.

JAN

6. Click the Test button to verify connections for each of these tests

Test Description

Marker Requires the motor brake be manually released and the shaft
Feedback must be manually rotated.

Test Command & Software releases the brake, if used, and rotates the motor
Feedback shaft.

ATTENTION Vertical applications require user intervention.

The Marker and Feedback tests require the motor brake be
manually released.

>

The Test Command & Feedback test releases the brake as a
function of the test.

The Online Command dialog opens. Follow the on-screen test
instructions. When the test completes, the Command Status changes
from Executing to Command Complete.

Online Command - Encoder Test

Command Status: Command Complete 0K |
towe axiz manually in positive direction. Stap |

ait for command o complete.
Check. for emors if command Fails. Help |

7. Click OK.
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The Online Command - Apply Test dialog opens (Feedback and
Command & Feedback tests only). When the test completes, the
Command Status changes from Executing to Command Complete.

Online Command - Apply Test

Command Status: Command Complete K

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

Stop

Help

ddd.

8. Click OK.

9. Determine if your test completed successfully.

If

Then

Your test completes successfully, this dialog appears.
RSLogix 5000

& Apply test completed successfully. Feedback. polarity haz been updated.

ok |

1. Click OK.

2. Remove Hardware Enable Input signal
(I0D/AF-43).
3. Go to the next section, Tune the Axes.

Your test failed, this dialog appears.

RBSLogix 5000

Test command cannot be completed.
Cornrand bmed aut. Test Increment maybe to large.

1. Click OK.

2. Verify the Bus Status LED indicator turned
solid green during the test.

3. Verify that the Hardware Enable Input
signal (I0D/AF-43) is applied to the axis
you are testing.

4. Verify conversion constant entered in the

oK. Help Conversion tab.
[ Erior 63820 5. Return to main step 7 and run the test
again.
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 reattach the load

and perform the tuning procedure again to provide an accurate
operational response.
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2. Select the Tune tab.
% fods Properties -Awis_L ol x|

General | MotionPlaneer | Urite | DriveMotor | Motor Fesdback | AueFeedback | Corversion |
Homing | Hookup  Tune | Dmamics | Gains | Output | Limis | Oftset | Faultdctions | Teg |

Travel Limit 0.0 Pasition Units { Turing |
Speed 0.0 Pasition Unils/s DANGER: This tuning
.-"'i ! procedure may cause axis
smotion with the controller
Toigue/Force: 1000 * Aated et
Direction: ] Forward Uri-direchonal =

Fix tional

* | Forwerd Bi eclal
Revarze Uni-diectonal
Reverse Bi-drectional

™ Position Etror Integrstor [~ Velocity Enoe Integrator [ Fiiction Compensation

™ Velocity Feed d [~ Acceleation Feed d IT Taomue Ofeet
™ Dulpul Fier
T e e

3. Enter values for Travel Limit and Speed.

In this example, Travel Limit = 5 and Speed = 10. The actual value for
each programmed unit depends on your application.

4. Select setting for Direction (Forward Uni-directional is the default).
5. Check Tune boxes as appropriate for your application.

6. Apply Hardware Enable Input signal IOD/AF-43) for the axis you are
tuning.

ATTENTION To avoid personal injury or damage to equipment, apply 24V

ENABLE signal (I0D/AF-43) only to the axis you are tuning.

7. Select the Start Tuning button to auto-tune your axis.

The Online Command - Tune Servo dialog opens. When the test

completes, the Command Status changes from Executing to Command
Complete.

Online Command - Tune Servo
Command Status: Command Complete oK, |
ait for command to complete after axis motion. Stop |
(Check. for emars if command Fails.
Help |

8. Click OK.
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The Tune Bandwidth dialog opens.

84.10144 =
—
21523997 =

=18 e ]t ) ) [ e

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 opens. When the test

completes, the Command Status changes from Executing to Command
Complete.

11. Click OK.
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12. Determine if your test completed successfully.

If

Then

Your test completes successfully, this dialog appears.

RSLogix 5000

Apply tune completed successfully. Tune dependent attibutes have been updated.
Riefer to Help for a list of dependent attributes.,

ok |

1. Click OK.
2. Go to step 13.

Your test failed, this dialog appears.

R5Logix 5000 4
Tune command cannot be completed.
Command timed out.
0K Help
Error 18382-0

1. Click OK.
2. Make an adjustment to motor velocity.

3. Refer to appropriate Logix motion module
setup and configuration manual for more
information.

4. Return to step 7 and run the test again.

13. Repeat Test and Tune the Axes for each axis.

Publication 2093-UM001A-EN-P — March 2007



132 Configure and Startup the Kinetix 2000 Drive System

Publication 2093-UM001A-EN-P — March 2007



Chapter 7

Introduction

Safety Precautions

Troubleshooting the Kinetix 2000 Drive
System

This chapter provides troubleshooting tables and for your Kinetix 2000
system components.

Topic Page
Safety Precautions 133
Interpreting Status Indicators 134

Observe the following safety precautions when troubleshooting your
Kinetix 2000 drive.

Capacitors on the dc bus may retain hazardous voltages after input
power has been removed. Before working on the drive, measure the
dc bus voltage to verify it has reached a safe level or wait the full time
interval 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.

ATTENTION

Do not attempt to defeat or override the drive fault circuits. You must
determine the cause of a fault and correct it before you attempt to
operate the system. Failure to correct the fault could result in
personal injury and/or damage to equipment as a result of
uncontrolled machine operation.

ATTENTION

Provide an earth ground for test equipment (oscilloscope) used in
troubleshooting. Failure to ground the test equipment could result in
personal injury.

ATTENTION

>f >0 >
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Use these troubleshooting tables to identify faults, potential causes, and the
appropriate actions to resolve the fault. If the fault persists after attempting to

Interpreting Status
Indicators

troubleshoot the system, please contact your Rockwell Automation sales
representative for further assistance.

Error Codes

The following list of problematic symptoms (no error code shown) and faults
with assigned error codes is designed to help you resolve anomalies.

When a fault is detected, the seven-segment LED indicator will display an E
followed by the flashing of the two-digit error code, one digit at a time. This is
repeated until the error code is cleared.

Seven-segment LED Indicator Error Codes

Error
Code

Fault Message
RSLogix (HIM)

Problem or Symptom

Potential Cause

Possible Resolution

Power (PWR) indicator not
ON

No ac power or auxiliary logic power.

Verify ac control power is applied to the
Kinetix 2000 system.

Internal power supply malfunction.

Call your Rockwell Automation sales
representative to return module for repair.

Motor jumps when first
enabled

Motor wiring error.

o (Check motor wiring.

o Run Hookup test in RSLogix 5000
software.

Incorrect motor chosen.

Verify the proper motor is selected.

Digital I/0 not working
correctly

I/0 power supply disconnected.

Verify connections and 1/0 power source.

BusUndervoltage

Fault Ablown fuse was detected Call your Rockwell Automation sales
E00 on the inverter PCB Blown fuse. representative to return module for repair.
(Blown fuse)
o (Qperate within (not above) the
continuous torque rating for the
High ambient motor temperature and/or ambient temperature
excessive current 40 °C (104 °F) maximum.
MotorOvertemp . . .
Fo4 | Fault Motor thermal switch e Lower ambient temperature, increase
tripped motor cooling.
(Motor Overtemp)

Motor wiring error.

Check motor wiring at MF connector on the
IAM/AM.

Incorrect motor selection.

Verify the proper motor has been selected.
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Error | Fault Message . . .
Code | RSLogix (HIM) Problem or Symptom Potential Cause Possible Resolution
Verify continuity of motor power cable and
Motor cables shorted. connector.
Disconnect motor power cables from the
Motor winding shorted internally. motor. If the motor is difficult to turn by
hand, it may need to be replaced.
o Check for clogged vents or defective
fan.
Kinetix 2000 drive temperature too high. o )
) o Make sure cooling is not restricted by
. Self-protection of the insufficient space around the unit.
DriveOvercurrent Intelligent Power Module
Eos | Fault (IPM) is indicating a major o \lerify ambient temperature is not too
(Power Fault) power related fault high.
condition Operation above continuous power rating s .
and/or product environmental ratings. ¢ %g?nrste within the continuous power
o Reduce acceleration rates.
Remove all power and motor connections,
and preform a continuity check from the dc
Kinetix 2000drive has a short circuit, bus to the U, V, and W motor outputs. If a
overcurrent, or failed component. continuity exists, check for wire fibers
between terminals, or send drive in for
repair.
HardOvertravel Axis moved beyond the _ o ¢ Chgck winng.
Eo6 | Fault physical travel limits in the | Dedicated overtravel input is inactive. o \Verify motion profile.
(+/- Hard Qvertravel) positive/negative direction o Verify axis configuration in software.
MotFeedbackFault o Check motor encoder wiring.
E07 (Motor Feedback Loss| The feedback wiring is open, shorted, or missing. e Run Hookup test in RSLogix 5000
software.
o \erify voltage level of the incoming ac
power.
With three-phase power .
present, the dc bus voltage . l(%rf:gcdkrgc power source for glitches or
BusUndervolt is below its limit b _
F:l?“n ervotiage DC bus voltage for 230V system is below | ® Install an uninterruptible power supply
E09 137V (UPS) on your ac input.
Bus Undervoltage
( %) DC bus voltage fell below
wﬁiﬁlﬂgﬁrgggaognetm't Disable follower axis before removing
follower power rail was power.
enabled
Excessive regeneration of power. ¢ (hange the deceleration or motion
profile.
When the motor is driven by an external U | d
. mechanical power source, it may * Usea larger system (motor an
DriveOvervoltage The dc bus voltage is regenerate too much peak energy Kinetix 2000 drive).
E10 | Fault above its limit g through the drive power supply. The o Install shunt module.
(Bus Overvoltage) system faults to save itself from an
overload.
EFDI\J/US voltage for 230V system is over Verify input is within specifications.
o \Verify the Hall wiring at the MF
p1y | MotFeedbackFault | State of Hall feedback Bad connections. connector on the IAM/AM.
(lllegal Hall State) Inputs Is Incorrect .
o \Verify 5V power supply to the encoder.
Softovertravel o \Verify motion profile.
Fault . . . . . .
E16 Axis position exceeded maximum software setting. o Verify overtravel settings are
(+/- Software appropriate.
pprop
Overtravel)
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Error | Fault Message Problem or Symptom Potential Cause Possible Resolution
Code | RSLogix (HIM) ymp
OverSpeedFault Motor speed has exceeded 150% of maximum rated speed. The 100% | e Check cables for noise.
E18 trip point is dictated by the lesser of the user velocity limits or the Check tuni
(Overspeed Fault) motor rated base speed. e Check tuning.
o Increase the feed forward gain.
e Increase following error limit or time.
PositionErrorFault . - iti i
E19 Position error limit was exceeded. * Check position loop tuning.
(Follow Error) e Verify sizing of system.
o \lerify mechanical integrity of system
within specification limits.
e Use shielded cables with twisted pair
wires.
MOtFeedbackFau|t The motor encoder encountered an ° ROUte the feedbaCk away from
E20 (Mtr Fdbk AOB) Motor Encoder State Error |“ega| transition. potentia| noise sources.
o Check the system grounds.
o Replace the motor/encoder.
AuxFeedbackFault
E21 (Aux Feedback Comm) Communication was not established with an intelligent encoder. Verify auxiliary encoder wiring.
o \erify motor selection.
MotFeedbackFault _— , L e \Verify the motor supports automatic
E30 (Motor Feedback Comm) Communication was not established with an intelligent encoder. identification.
o \erify motor encoder wiring.
. o Check motor power wiring.
Wiring error. : -
o Check input power wiring.
Motor internal ground short. Replace motor.
Disconnect motor power cable from drive
and enable drive with current limit set to 0.
Internal malfunction. If fault clears, then a wiring error or mator
) ) internal problem exists. If fault remains,
E34 GroundShortFault Excessive ground current in call your sales representative.
(Ground Fault) the converter was detected
¢ Remove ground from control power
input.
o Source control power from three-phase
Grounded control power terminal input power.
(applies to 230V systems only). Refer to the Power Wiring Examples on
page 169 for more information.
e Add isolation transformer for control
power.
DriveUndervoltage Low ac input voltage. Check input ac voltage on all phases.
£35 | Fault Converter pre-charge cycle
(Pre-charge Fault) failed Internal malfunction. Call your sales representative.
o Reduce acceleration rates.
e Reduce duty cycle (ON/OFF) of
commanded motion.
l[:)rWI;eOvertemp . . o o Increase time permitted for motion.
£36 au Converter thermal switch | Excessive heat exists in the power o
(System tripped circuitry. o Use larger Kinetix 2000 converter.
Overtemperature) o Check for clogged vents or defective

fan.

o Make sure cooling is not restricted by
insufficient space around the unit.
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Error | Fault Message Problem or Symptom Potential Cause Possible Resolution
Code | RSLogix (HIM)
p Phasel. ¢ (One or more phases of the input ac power is missing. o Check input ac voltage on all phases.
owerPhaseLoss ) . . . .
£37 | Fault e Axis was enabled when main (three-phase) power was removed. o Disable axis before removing power.
(Phase Loss Flt) e Common bus follower axis was enabled when dc bus power was
removed.
SERCOSFault The SERCOS ring is not . iber-opti i
E38 , active after being active Cable disconnected. Check that fiber-optic cable is present and
(SERCOS Ring Flt) and operational connected properly.
o \erify that there are no impediments to
motion at startup, such as hard limits.
£39 DriveHardFault Self-sensing Commutation | Motion required for self-sensing startup | e Increase self-sensing current if high
(Self Sense Flt) Startup Error commutation was obstructed. friction or load conditions exist.
e (Check motor or encoder wiring using
wiring diagnostics.
e Anattempt was made to enable the | e Disable the Drive Enable Input fault.
. axis through software while the Drive . . .
DriveEnablelnput .y . : P o \Verify that Drive Enable hardware input
E43 | Fault Missing Drive Enable Input Enable hardware input was inactive. is active whenever the drive is enabled
. Signal e The Drive Enable input transitioned through software.
(Drive Enable Flt)
from active to inactive while the axis
was enabled.
SERCOSFault . , Verify that each SERCOS drive is assigned
E50 (SERCOS Same ADDR) Duplicate node address detected on SERCOS ring. a unique node address.
DriveHardFault
Eb4 (Hfbk HW Fault) Current feedback hardware fault detected. Replace the module.
DriveHardFault .
E60 (Unknown Axis| lllegal ID bits detected. Replace the module.
o Use shielded cables with twisted pair
wires.
egy | AuxFeedbackFault | Auliary Encoder State | The auxiliary encoder encounteredan | ® Route the feedback away from
(Aux Fdbk AQB) Error illegal transition. potential noise sources.
o Check the system grounds.
o Replace the motor/encoder.
AuxFeedbackFault Check the motor feedback cable
E62 uxreethacirad The feedback wiring is open, shorted, or missing. connectors/wiring to the IAM/AM and
(Aux Fdbk Loss) motor.
£63 AuxFeedbackNoise Noise on auxiliary o Verify grounding.
(Aux Fdbk Noise) feedback cable Recommended grounding, per o Route feedback cable away from noise
. installation instructions, has not been SOUTCes.
E6d MotorFeedbackNoise | Noise on motor feedback | followed. o Refer to System Design for Control of
(Mtr Fdbk Noise) cable Electrical Noise Reference Manual,
publication GMC-RMO001.
No Fault Message o (Check motor power/feedback wiring.
Lcond_mon indicated . ) . o Refer to on-screen message for
E65 | Dy on-screen Hookup procedure failed | Motor or feedback device malfunction. resolution
message) :
(Hookup Fault)
o (Check motor power/feedback wiring.
No Fault Message _
(condition indicated ¢ rHeeSf;rutt?O?]n screen message for
E66 | by on-screen Autotune procedure failed | Motor or feedback device malfunction. ' . .
message) o Perform Hookup in RSLogix 5000
(Atune Ft) software.

o Consult RSLogix 5000 help screen.
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Error | Fault Message Problem or Symptom Potential Cause Possible Resolution
Code | RSLogix (HIM) ymp
DriveHardFault , , Software initialization fault detected due | ® Cycle power.
E67 . Operating system failed :
(Task init) perating sy to hardware failure. o Iffault persists, replace module.
DriveHardFault
E68 riverarcrad DPI communication failed | The DPI device or cable is faulty. Check DPI connections.
(SCANport Comm)
DriveHardFault Load default parameters, save to
E69 . } Non-volatile memory is corrupt due to control board hardware failure. | non-volatile memory, and recycle power or
(Objects Init) reset the drive.
DriveHardFault Load default parameters, save to
E70 ) Non-volatile memory is corrupt due to control board software error. non-volatile memory, and recycle power or
(NV Mem Init) reset the drive.
DriveHardFault o Cycle power.
E71 riverar . au RAM or Flash memory validation failure yeep .
(Memory Init) o [f fault persists, replace module.
The fan on the IAM or an AM failed. Replace the failed module.
The cabinet ambient temperature is Check the cabinet temperature.
- above rating.
DriveQvertemp Inverter thermal switch
£72 | Fault . The machine duty cycle requires an RMS :
- tripped current exceeding the continuous rating Change the command profile to reduce
(Drive Overtemp) of the controller speed or increase time.
The airflow access to the Kinetix 2000 Check airflow and re-route cables away
system is limited or blocked. from the Kinetix 2000 system.
. Power rail CAN communications failed. Check module for proper mount.
£73 Communicate : :
(Backplane Comm) Power rail connection shorted or open. ggj%cclispower rail and module for foreign
o Check for proper motor sizing.
DriveOvercurrent ' Motor or transmission malfunction. o Check/replace transmission device.
E74 | Fault rDa(t;|:1lgr;] ourrent exceeds o Check/replace mator.
(Bus OverCurrent) ) o Check for proper IAM sizing.
IAM not properly sized.
e |Install larger kW rated IAM.
o Use a properly sized shunt or modify
DriveOvervoltage duty cycle of the application.
E75 | Fault _ The IAM, AM, or SM has exceeded its shunt resistor continuous rating. | e System uses internal shunt and
(Shunt Time Out) requires external shunt for additional
capacity.
. e Reset System.
DriveHardFault DPI hardware initialization , :
E76 (CAN Init fault detected Control board hardware failure. e |f fault persists, replace system
module.
DriveHardFault o Cycle power.
E78 riverar ) au Control hardware fault detected. yeep )
(SERCOS Init) o |f fault persists, replace module.
Shunt module temperature fault LED indicator is steady red. Refer to Temperature Fault LED Indicator
on page 141.
DriveOvervoltage :
E79 | Fault Shunt module shunt fault LED indicator is steady red. ?ﬂ‘er to Shunt Fault LED Indicator on page
(Shunt Module Flt) — -
o . ¢ |nstall missing module on power rail.
Module missing from power rail. . . )
e Fill empty slot with slot filler module.
DriveHardFault
E80 (CPLD Flt) Control hardware fault detected. Replace module.
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Error | Fault Message . . .
Code | RSLogix (HIM) Problem or Symptom Potential Cause Possible Resolution
E81 DriveHardFault Follower IAM detected ac input power being applied Remove ac input power connections from
(Common Bus Flt) : follower IAM.
DriveHardFault
E90 w .u Pre-charge resistor power exceeds the resistor rating. Allow resistor to cool.
(Pre-charge Timeout Flt)
All Call your local Rockwell Automation sales
others RESERVED representative.
IAM/AM Status Indicators
Drive Status LED Indicator
Il:llg‘i’:ait)?tus LED Status Potential Cause Possible Resolution
Off Normal, no faults N/A N/A
. Seven-segment Fault Status display shows an | Fault exists, refer to Seven-segment LED
Steady Red Drive faulted error code Indicator Error Codes beginning on page 134.
Comm Status LED Indicator
ﬁ::ﬂ'gti’:_atus LED Status Potential Cause Possible Resolution

Steady Green

Communication ready No faults or failures.

N/A

Flashing Green

System is still in the process of establishing
o SERCOS communication.
Establishing

Wait for steady green LED indicator.

Node address setting on the drive module
does not match SERCOS controller
configuration.

communication

Verify proper node switch setting.

Off

Loose fiber-optic connection.

Verify proper fiber-optic cable connections.

No communication ! Broken fiber-optic cable.

Replace fiber-optic cable.

Receive fiber-optic cable connected to
SERCOS transmit connector and vice versa.

Check proper SERCOS fiber-optic cable
connections.

) Refer to Fiber-optic Cable Installation and Handling Instructions, publication 2090-IN010, for more information.

Bus Status LED Indicator

Bus Status LED .
Indicator Status Condition
B . t o bled Normal when:
US POWEr IS present, axis enanled. 24V is applied to Hardware Enable Input (I0D/AF-43).
Steady Green No faults or failures. * ! ] PPl o W ] Py ( / !
e MSO instruction is commanded in RSLogix 5000 software.
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E,l:]sics;?ot:' sLED Status Condition
Normal when:

Flashing Green

Bus power is present, axis disabled.
No faults or failures.

24V is not applied to Hardware Enable Input (I0D/AF-43).
MSO instruction is not commanded in RSLogix 5000 software.

Off

Bus power not present.

Normal when bus power is not applied.

Fault exists, refer to Seven-segment LED Indicator Error Codes section beginning
on page 134.

Bus power is present in follower IAM.

Follower IAM is not configured as CommonBus Follow in RSLogix 5000
software.

After dc bus voltage is applied, a 2.5 second delay before the LED indicator
begins flashing green is normal operation to provide common bus leader time to
complete pre-charge.

SM Status Indicators

Each of the shunt module LED indicators provide specific troubleshooting

information.

General Shunt Module Troubleshooting

Module Status

Under These Conditions

Fault is latched

Until fault condition is corrected and cleared.

SM
Fault is cleared

o Using RSLogix MASR, MAFR, MGSR commands or the HIM (red
stop button).

o Only after the dc bus is discharged (SM Bus Status LED indicator is
flashing).

o Drive must be configured with 2093-ASP06 or Bulletin 1336
external shunt resistor.

regulation)

IAM/AM

Disabled (for dc bus

o When the 2093-ASP06 shunt module is used on a 230V system.

e When a 230V system is configured with a Bulletin 1336 external
shunt resistor.

o When configured in Common Bus Follower mode.

bus

Enabled to discharge the dc

Drive (IAM or leader IAM) three-phase power is removed.

the dc bus

Disabled from discharging

When configured in common bus follower mode.

IMPORTANT

Under some fault conditions, two reset commands may be required to
clear drive and SM faults.
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Bus Status LED Indicator

Bus Status LED

Indicator Status Potential Cause Possible Resolution
Flashing géj\;rgil condition when control power is applied and bus voltage is less than N/A
Normal condition when control power is applied and bus voltage is greater
Steady Green than 60V dc. N/A
Off Control power is not present. | Internal power supply failure. Replace shunt module.
Temperature Fault LED Indicator
Temp Fault LED . . .
Indicator Status Potential Cause Possible Resolution
Off Normal condition N/A
Shunt module fan failed Replace shunt module.
SM internal temperature
exceeds operating ' e Allow shunt module to cool.
temperature specification Shunt module temperature exceeds rating ¢ Reset faults.
e Verify IAM bus regulator configuration.
Steady Red
e Allow shunt module to cool.
External over temperature External temperature switch is open e Reset faults.
condition e Verify IAM bus regulator configuration.
TS jumper is not present Install jumper.
Shunt Fault LED Indicator
Shunt Fault LED . . .
Indicator Status Potential Cause Possible Resolution
Off Normal condition N/A
Mis-wired shunt jumper or other short on RC o .
Shorted internal or external connector e Correct mis-wire (shorted) condition.
Steady Red h : .
snunt resistor — — e |f problem persists, replace shunt module.
Mis-wired (shorted) external shunt wiring
All SM Status LED Indicators
SM Status LED . . .
Indicator Status Potential Cause Possible Resolution

e Bus Status

e Temperature Fault

e Shunt Fault

All three SM status LED
indicators flash
simultaneously

Shunt module hardware failure

e Cycle power.
e |f problem persists, replace shunt module.
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Contactor Enable Status

Use this table for troubleshooting faults associated with the Contactor Enable
signal (CED-1 and CED-2).

Contactor Enable Relay
(CED-1 and CED-2)

Status

Potential Cause

Possible Action or Resolution

Ready for application of Main

Contactor Enable closes independently of

Closed ower the SERCOS ring status, as a result of the | CPR or CTRL power may be applied,
P : conditions below being verified.
Verify 170-260V ac, single-phase power is
applied to CPR-1 and CPR-2.
o Verify control power indicator is ON.
. o [f control power indicator is OFF,
CTRL power not applied. control board may be defective.
Control Power indicator is a dot on the
lower-right of the seven segment LED
display. Refer to diagram on page 123 for
location.
Axis Shutdown fault, such as E10 or User Logix Axis_Servo_Drive Axis Fault
overvoltage condition. and other tags to determine what caused
Open Not ready for main power For example, E19 (position error) does not mg ;gﬂlli Correct the problem(s) and clear

cause this.

Power rail has open slot or module is not
fully seated.

o \Verify that all power rail slots are
occupied by a valid module.

o Verify that all modules are mounted
and secured to the power rail.

Refer to module mounting instructions
beginning on page 40.

Connector pins on the power rail
backplane or a module are bent
(SYS_OK, or other pins).

Remove power and dismount each
module (IAM, AM, SM, or SF). Verify the
connector pins on each module are not
bent or misaligned, and power tabs are
evenly spaced.
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Troubleshooting General

System Problems

Use the tables below for troubleshooting general system faults.

Condition

Potential Cause

Possible Resolution

Axis or system is unstable.

The position feedback device is incorrect or open.

Check wiring.

Unintentionally in torque mode.

Check to see what primary operation mode was
programmed.

Motor tuning limits are set too high.

Run Tune in RSLogix 5000 software.

Position loop gain or position controller accel/decel rate is
improperly set.

Run Tune in RSLogix 5000 software.

Improper grounding or shielding techniques are causing noise to be
transmitted into the position feedback or velocity command lines,
causing erratic axis movement.

Check wiring and ground.

Motor Select limit is incorrectly set (servo motor is not matched to
axis module).

o Check setups.
o Run Tune in RSLogix 5000 software.

Mechanical resonance

Notch filter or output filter may be required.
Refer to Axis Properties dialog, Output tab in
RSLogix 5000 software.

You cannot obtain the motor
acceleration/deceleration that
you want.

Torque Limit limits are set too low.

Verify that current limits are set properly.

Incorrect motor selected in configuration.

Select the correct motor and run Tune in
RSLogix 5000 software again.

The system inertia is excessive.

o Check mator size vs. application need.
o Review servo system sizing.

The system friction torque is excessive.

Check motor size vs. application need.

Available current is insufficient to supply the correct accel/decel
rate.

o Check motor size vs. application need.
o Review servo system sizing.

Acceleration limit is incorrect.

Verify limit settings and correct them, as
necessary.

Velocity Limit limits are incorrect.

Verify limit settings and correct them, as
necessary.

Motor does not respond to a
velocity command.

The axis cannot be enabled for 1.5 seconds after disabling.

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

Enable signal has not been applied or the enable wiring is incorrect.

o (Check the controller.
o Check the wiring.

The motor wiring is open.

Check the wiring.

The motor thermal switch has tripped.

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

The motor has malfunctioned.

Repair or replace the motor.

The coupling between motor and machine has broken (i.e., the
motor moves, but the load/machine doesn't).

Check and correct the mechanics.

Primary operation mode is set incorrectly.

Check and properly set the limit.

Velocity or current limits are set incorrectly.

Check and properly set the limits.
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Condition

Potential Cause

Possible Resolution

Presence of noise on command

or motor feedback signal wires.

Recommended grounding per installation instructions have not
been followed.

o \Verify grounding.
¢ Route wire away from noise sources.

o Refer to System Design for Control of
Electrical Noise, publication GMC-RM001.

Line frequency may be present.

o Verify grounding.
¢ Route wire away from noise sources.

Variable frequency may be velocity feedback ripple or a disturbance
caused by gear teeth or ballscrew balls etc. The frequency may be a
multiple of the motor power transmission components or ballscrew
speeds resulting in velocity disturbance.

o Decouple the motor for verification.

e Check and improve the performance of the
gearbox, ballscrew, or other mechanical
connections.

No rotation

The motor connections are loose or open.

Check motor wiring and connections.

Foreign matter is lodged in the motor.

Remove foreign matter.

The motor load is excessive.

Verify the servo system sizing.

The bearings are worn.

Return the mator for repair.

The motor brake is engaged (if supplied).

o (Check brake wiring and function.
o Return the motor for repair.

The motor is not connect to the load.

Check coupling.

Motor overheating

The duty cycle is excessive.

Change the command profile to reduce accel/
decel or increase time.

The rotor is partially demagnetized causing excessive motor
current.

Return the motor for repair.

Abnormal noise

Motor tuning limits are set too high.

Run Tune in RSLogix 5000 software again.

Loose parts are present in the motor.

o Remove the loose parts.
o Return motor for repair.
o Replace motor.

Through bolts or coupling is loose.

Tighten bolts.

The bearings are worn.

Return motor for repair.

Mechanical resonance

Notch filter may be required.
Refer to Axis Properties dialog, Output tab in
RSLogix 5000 software.

Erratic operation - Motor
locks into position, runs
without control or with
reduced torgue.

Motor power phases U and V, U and W, or V and W reversed.

Check and correct mator power wiring.

Sine, Cosine or Rotor leads are reversed in the feedback cable
connector.

Check and correct motor feedback wiring.

Sine, Cosine, Rotor lead sets of resolver feedback are reversed.

Check and correct motor feedback wiring.
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Logix/Drive Fault Behavior

This section provides the drive fault actions and indicates whether the fault
action is programmable.

Drive Fault Action Definitions

Drive Fault Action Definition
The drive disables and the contactor enable relay opens. Uncontrolled
Shutdown stop, motor coasts to a stop.
Disable Drive The drive is disabled. Uncontrolled Stop, motor coasts to a stop.
Logix configuration for velocity loop Kp/Ki is followed. When zero speed is
Stop Motion reached or stopping time is exceeded, the drive is disabled. Stopping time
P and stopping torque are user defined parameters in RSLogix 5000
software.
Status Onl Drive continues to operate. Status is provided by seven-segment Fault
y Status LED indicator, Drive Status LED indicator, and DPI (if used).

Logix/Drive Fault Behavior

. - RSLogix
Fault Message RSLogix Error D i Drive Fault
tion - Programmable
(HIM) Code escrip Action F -
ault Action?

BusUndervoltageFault
(Blllovvn fus;’) gerau E00 A blown fuse was detected in the inverter pcb. SHUTDOWN N

The motor thermal switch was tripped.
MotorOvertempFault Firmware It protection does not generate a fault, rather it
Motor 0 E04 dynamically folds back current when 110% of motor rating is STOP Y
(Motor Overtemp) reached. Setting the Motor Thermal fault action to Status Only will

bypass this function.
DriveO tFault i y i i
(P:V‘\,/Zr ;’:Jl‘i;l"e" au EO5 ,SAQC;?Osrt]antaneous over-current was detected in the inverter power SHUTDOWN N
HardOvertravelFault £06 Axis moved beyond the physical travel limits in the positive/negative | c70p v
(+/- Hard Overtravel) direction. This fault can be configured for status only.
MotFeedbackFault o .
(Motor Feedback Loss) E07 The feedback wiring is open, shorted, or missing. DISABLE N

With three-phase power applied, the dc bus voltage is below limits.
BusUndervoltageFault £09 The trip point is 137V dc for 230V drives. SHUTDOWN N
(Bus Under Voltage) DC bus voltage is below limits when any axis on common bus

follower power rail was enabled.
(%ﬂ:g?:;;vl?al;ae?ehult E10 EHS edscrgg; g((:)tllt\?gi is above limits. The trip point is 410V dc for 230V | oy irpowN N
MotFeedbackFault

otreedhackrau E11 | State of Hall feedback inputs in incorrect. DISABLE N
(Illegal Hall State)
SoftovertravelFault E16 Axis position exceeded maximum software setting in the positive/ STOP v
(+/- Software Overtravel) negative direction. This fault can be configured for status only.
OverSpeedFault Axis speed has reached 150% of the maximum rated setting. The
verspaschat E18 | 100% trip point s dictated by the lesser of the user velocity limits or | DISABLE N

(Overspeed Fault) the motor rated base speed.
PositionErrorFault £19 Axis position error limit has been exceeded. This fault can be STOP v

(Follow Error)

configured for status only.
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. . RSLogix
Fault Message RSLogix Error D i Drive Fault
escription - Programmable

(HIM) Code Action Fault Action?
MotFeedbackFault
(I\/I(’:r FZEk Azl(;) au E20 Motor encoder has encountered an illegal state transition. DISABLE N
AuxFeedbackFault 21 Communication was not established with an intelligent (Stegmann) | ¢1qp N
(Aux Feedback Comm) encoder on the Auxiliary feedback port.
MotFeedbackFault £30 Communication was not established with an intelligent (Stegmann) | ¢1gp N
(Motor Feedback Comm) encoder on the Motor feedback port.
G dShortFault

rouncshortrau E34 Excessive ground current in the converter was detected. SHUTDOWN N
(Ground Fault)
DriveUndervoltageFault

rivetdervoliagerau E35 The converter pre-charge cycle has failed. SHUTDOWN N
(Precharge Fault)
DriveOvertempFault

rivetvertemprau E36 Converter internal temperature limit exceeded. SHUTDOWN N
(System Qvertemperature)

o (One or more phases of the ac input power is missing.
PowerPhaseLossFault E37 o Axis was enabled when main (three-phase) power was removed. SHUTDOWN/ STOP | N
(Phase Loss Flt) o Common bus follower axis was enabled when dc bus power was
removed.

SERCOSFault o . . . .
(SERCOS R?:g o E38 The SERCOS ring is not active after being active and operational. STOP N
DriveHardFault

riverarcrad E39 Self-sensing commutation fault detected. DISABLE N
(Self Sense Flt)
DriveEnablelnputFault

r|.ve hab einputrat E43 Generated when Enable input switches off when drive is enabled. STOP Y
(Drive Enable Flt)
SERCOSFault
ISERCOS Salrlne ADDR) E50 Duplicate node address detected on SERCOS ring. STOP N
DriveHardFault
(IfE:T-IV\TFauTtl)I F54 Current feedback hardware fault detected. SHUTDOWN N
DriveHardFault

riverardrau EGO Invalid module type identified by firmware when applying power. SHUTDOWN N
(Unknown Axis)
AuxFeedbackFault
(Al:; F?j‘:)k Aa[;B) au E61 Auxiliary encoder has encountered an illegal state transition. DISABLE N
AuxFeedbackFault —_ .
(Al:; FZZk LZ:S) au E62 The feedback wiring is open, shorted, or missing. DISABLE N
AuxFeedbackNoi . .
(Al:; FZZk Nao(i:se) olse E63 Presence of noise on auxiliary feedback cable.
e DISABLE Y

otorFeedbackNoise

E64 P f noi tor f k cable.
(Mitr Fdbk Noise 6 resence of noise on motor feedback cable
No Fault Message
dition indicated b .
E,cn?:c:-;g: :;,'e;‘;:gee) v EG5 Hookup procedure failed. DISABLE N
(Hookup Fault)
No Fault Message
dition indicated b

(condition indicated by E66 Autotune procedure failed. DISABLE N

on-screen message)
(Atune Flt)
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. . RSLogix
Fault Message RSLogix Error D i Drive Fault
escription - Programmable

(HIM) Code Action Fault Action?
DriveHardFault
(T;;"kein:; au E67 | Operating system failed. SHUTDOWN N
DriveHardFault - .
(Sr(;ZT\lp?J:t CZ:]m) E68 DPI communication failed. STOP N
DriveHardFault

"Ye ar . ad E69 Non-volatile memory attribute out of range. SHUTDOWN N
(Objects Init)
DriveHardFault

riverar .au E70 Non-volatile memory corrupted. SHUTDOWN N
(NV Mem Init)
DriveHardFault

riverar .au E71 RAM or flash memory validation failure. SHUTDOWN N
(Memory Init)

: Inverter temperature limit exceeded.

DriveOvertempFault

Drive O P E72 Firmware %t protection does not generate a fault, rather it SHUTDOWN Y
(Drive Overtemp) dynamically folds back current when 110% of drive rating is reached.
c icat

ommanicate E73 Power rail backplane CAN communications failed. STOP N
(Backplane Comm)
Drive0Q tFault

rivetvercurrentrad E74 The converter has exceeded its converter rating. SHUTDOWN N
(Bus OverCurrent)
Drive0 ItageFault The IAM, AM, or SM has exceeded its shunt resistor continuous

rivetivervoliagerau E75 | rating. SHUTDOWN for IAM, DISABLE for AM. IAM also provides | SHUTDOWN N
(Shunt Time Out) fault handling for shunt module.
DriveHardFault

rive .ar ad E76 Either DPI or backplane CAN initialization failure. SHUTDOWN N
(Can Init)
DriveHardFault Generated by IAM if the power rating of an AM on the same power
(Module Mismatch) E77 rail does not match with [AM input power rating. SHUTDOWN N
DriveHardFault
SE;":O Salrnit ad E78 | Control hardware fault detected. SHUTDOWN N
DriveOvervoltageFault Power rail mounted shunt module fault. Displayed on IAM
(Shunt Module Flt) E73 seven-segment Fault Status LED indicator. SHUTDOWN N
Hard Fault

ardwarerad E80 Control hardware fault detected. SHUTDOWN N
(CPLD Flt)
HardwareFault

W . E81 Common bus follower IAM detected ac input power being applied. | SHUTDOWN N

(Common Bus Flt)
Hard Fault

ardware gu E90 Pre-charge resistor power exceeds the resistor rating. SHUTDOWN N
(Pre-charge Timeout Flt)

All

RESERVED Others
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Chapter 8

Introduction

Before You Begin

Removing and Replacing the Kinetix 2000
Drive Modules

This chapter provides remove and replace procedures for your Kinetix 2000
system components.

Topic Page
Before You Begin 149
Remove Modules from the Power Rail 150
Replace Modules on the Power Rail 151
Remove the Power Rail 151
Replace the Power Rail 152

This drive contains ESD (Electrostatic Discharge) sensitive parts and
ATTENTION ! | harge) p
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

Allen-Bradley publication 8000-4.5.2, Guarding Against Electrostatic
Damage, or any other applicable ESD Protection Handbook.

You will need the following tools available before you begin removal and
replacement procedures:

e A flat-blade screwdriver
e A small flat-blade screwdriver, 3.5 mm (0.14 in.)

e Voltmeter
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Remove Modules fromthe  Follow these steps to remove modules from the power rail.
Power Rail

1. Verify that all control and input power has been removed from the
system. Zero (0) V ac should be measured between these points on the
IAM:

e IPD-1, IPD-2, and IPD-3 (L1, L2, LL3) for main input power.
e CPD-1 and CPD-2 ((CTRL-1 and CTRL-2) for control input power.

ATTENTION To avoid shock hazard or personal injury, verify that all 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.

1. Allow five minutes for the dc bus to completely discharge before
proceeding. Zero (0) V dc should be measured between these points on
the IAM:

e IPD-5 and IPD-6 (DC+ and DC-) for common bus output power.

ATTENTION This p_roduct contaln_s stored energy devices. To _av0|d hazard of
electrical shock, verify that all voltage on capacitors has been

discharged before attempting to service, repair, or remove this
unit. You should only attempt the procedures in this document if
you are qualified to do so and are familiar with solid-state control
equipment and the safety procedures in publication NFPA 70E.

2. Label and remove all connectors from the module IAM, AM, or SM)
you are removing,

To identify each connector, refer to page 43 TAM/AM) ot page 60
(SM). A slot filler module has no connectors that are user accessible.

3. Loosen the mounting screw (top of each module).

4. Grasp the module with one hand while unlocking the bottom clips with
the other, and pull the module straight out of the power rail.
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Replace Modules on the

Power Rail

Remove the Power Rail

Power Rail
2093-PRS8S
shown

Follow these steps to replace modules on the power rail.

1. Align the locking screw with the corresponding slot in the power rail.

2. Push the module straight in while applying the force at the top and

bottom of the front cover.

3. The module is fully seated when each clip on the bottom snaps into the
groove and the screw boss is flush with the top of the power rail.
TIP The IAM and double-wide AM have two power rail
connectors with integrated guide pins, the single-wide AM
has one. All other modules have one connector.

4. Torque the locking screw to 2.26 Nm (20 lb-in.).

5. Reconnect the module connectors.
6. Reapply power to the system.

7. Verify that the system is operating propetly.

TIP Because IAM and AM parameters reside in the RSLogix
5000 software, you do not need to perform any tuning or

setup procedures.

Follow these steps to remove the power rail.

This procedure assumes you have removed all modules from the power rail.

1. Disconnect the braided grounding strap from the grounding stud

located on the right side of the power rail.

Braided Ground Strap
100 mm (3.9in.)

Bonded Cabinet Ground

/

2. Loosen the mounting bolts.

0 O

3. Remove the mounting bolts along the bottom of the power rail.

4. Lift the power rail up and off of the top mounting bolts.

Publication 2093-UM001A-EN-P — March 2007



152 Removing and Replacing the Kinetix 2000 Drive Modules

Replace the Power Rail

Publication 2093-UM001A-EN-P — March 2007

This procedure assumes you do not need to change the location of the power
rail on the panel, because you intend to reuse the mounting bolts in their

existing locations to mount a new power rail.

IMPORTANT !f you _need to changg the !ocatlon of thg_power rail, or if you are
installing a power rail designed for additional or fewer modules than
you removed, refer to Kinetix 2000 Power Rail Installation
Instructions, publication 2093-IN004.

To avoid damage to the power rail during installation, do not remove

ATTENTION the protective boots until the module for each slot is ready for

mounting.

Follow these steps to replace the power rail.

1. Align the replacement power rail over the existing mounting bolts.
IMPORTANT To improve the bond between th_e power rail a_md subpanel,
construct your subpanel out of zinc plated (paint-free) steel.

2. Tighten the mounting bolts.

3. Re-attach the braided grounding strap to the power rail grounding stud
(refer to page 151).



Appendix A

Specifications and Dimensions

Introduction This appendix provides product specifications and mounting dimensions for
your Kinetix 2000 system components.

Topic Page
Power Specifications 154
Power Dissipation Specifications 160
General Specifications 161
Line Filter Specifications 163
Product Dimensions 164
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Power Specifications

This section contains power specifications for your IAM or AM components.

Converter Power Specifications

The following tables list power specifications for the converter section that
resides within an integrated axis module.

IAM Converter (three-phase and single-phase) Power Specifications

Attribute

2093-AC05-MPx
Three-phase Input (230V nom)

2093-AC05-MPx
Single-phase Input (230V nom)

Input voltage, ac

170...264V rms

Input frequency, ac 47..63 Hz
Input current, ac main U
Nom (rms) 11.66 A 10.95 A
Max inrush (0-pk) 34.0A 340A
Input voltage, dc (common bus follower) 240...375V dc
Input current, dc (common bus follower) 9.76 A 6.42 A
Control power ac input voltage 170...264V rms single-phase (230V nom)
Control power ac input current
Nom (@ 230V ac) rms 1.25A
Max inrush (0-pk) 93.0A 1@
Bus output voltage, nom 325V de
Line loss ride through 20ms
Continuous output current to bus (Ag) 9.67A 6.42 A
Intermittent output current to bus (Ag) ¥ 19.34 A 12.84 A
Bus overvoltage 425V dc
Bus undervoltage 137.5V dc
Internal shunt
Continuous power 15W
Peak power 3000 W
Internal shunt resistor 50 Q
Shunt on 405V
Shunt off 375V
Continuous power output to bus 3.0 kW 2.0 kW
Peak power output 6.0 kW 4.0kW
Efficiency 95%
Converter inductance N/A
Converter capacitance 540 uF
Converter leakage current (max) 2.0mA

axis modules).
Maximum inrush duration is less than 1/2 line cycle.

Intermittent output current duration equals 250 ms.

Publication 2093-UM001A-EN-P — March 2007

All 2093-AC05 integrated axis modules are limited to two contactor cycles per minute (with up to four axis modules), or one contactor cycle per minute (with five to eight



Specifications and Dimensions

155

Inverter Power Specifications

The following tables list power specifications for the inverter section that
resides within an integrated axis module or an axis module.

IAM Inverter Power Specifications

Attribute 2093-AC05-MP1 2093-AC05-MP2 2093-AC05-MP5
Bandwidth
Velocity Loop U 500 Hz
Current Loop 860 Hz
PWM frequency 8 kHz
Nominal input voltage 325V de
Continuous current (rms) 1.0A 20A 3.0A
Continuous current (0-pk) 1.41A 2.83A 4.24 A
Peak current (rms) 3.0A 6.0A 90A
Peak current (0-pk) 420 A 8.48 A 12.7 A
Peak output current time, max 3 s from 0% drive utilization (0% soak)
Continuous power out, nom 0.3 kW 0.6 kW 0.9 kW
Efficiency 98%
Capacitance 200 pF
Capacitive energy absorption 75J
Inverter PCB leakage current 1mA
M Bandwidth values in the velocity loop vary based on tuning parameters and mechanical components.
AM Inverter Power Specifications
Specification 2093-AMP1 2093-AMP2 2093-AMP5 2093-AMO01 2093-AMO02
Bandwidth ("
Velocity Loop 500 Hz
Current Loop 860 Hz
PWM frequency 8 kHz
Nominal input voltage 325V dc
Continuous current (rms) 1.0A 20A 3.0A 6.0A 95A
Continuous current (0-pk) 141 A 2.83A 424 A 8.48 A 134 A
Peak current (rms) 30A 6.0A 90A 18.0A 285A
Peak current (0-pk) 420 A 8.48 A 127 A 255A 40.3 A
Peak output current time (max) 3's from 0% drive utilization (0% soak)
Continuous power out (nom) 0.3 kW 0.6 kW 0.9 kW 1.9 kW 3.0kwW
Efficiency 98%
Capacitance 200 pF 540 uF
Capacitive energy absorption 75J 20J
Inverter PCB leakage current 1 mA

(1)

Bandwidth values vary based on tuning parameters and mechanical components.

Publication 2093-UM001A-EN-P — March 2007



156 Specifications and Dimensions
Auxiliary Control Power Specifications
This section lists auxiliary control power requirements for a Kinetix 2000
system comprised of an IAM, up to seven AMs, a Shunt Module, or a Slot
Filler.
Auxiliary Control Power Specifications
Number of AMs
(2093-AMPx or Current Requirements Current Requirements
2093-AMx) (115V ac) (230V ac) Max Inrush Input VA
0 0.3A 0.15A 50 VA
1 0.6A 0.30A 99 VA
2 09A 0.45A 148 VA
3 1.2A 0.60 A 197 VA
4 15A 0.75A 247 VA
933 A
5 18A 0.90A 296 VA
6 2.1A 1.05A 345 VA
7 24 A 120A 395 VA
Shunt Module 25A 1.25A 410 VA
(2093-ASP06) ’ '
Slot Filler o o o o
(2093-PRF)
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Shunt Module Power Specifications

The table below lists the power specifications for the 2093-ASP06
Shunt Module (SM).

SM Power Specifications

Kinetix 2000 Drives

Specifications Fuse

Shunt Module

Replacement

Catalog Numb Drive Resistance | Peak Peak Continuous | Capacitance
atalog Number | yojtage Power Current | Power
Vac Q kW A W uF
2093-AC05-MP1
2093-AC05-MP2 2093-ASP0s 1 | 230 15.0 109 27.0 50 164 ’f\l‘J/S/z)(”O'“tema'
2093-AC05-MP5

(1)

1Contact your Allen-Bradley sales representative for availability of external shunt modules.

Circuit Breaker/Fuse Specifications

While circuit breakers offer some convenience, there are limitations for their
use. Circuit breakers do not handle high current inrush as well as fuses. A
Kinetix 2000 system needs to be protected by a device having a short circuit
interrupt current rating of the service capacity provided or a maximum of

100,000 A.

If an upstream circuit protection device is rated for the overload current and
short circuit rating, a supplementary circuit protection device (such as the 1492
product) can be used as the only Kinetix 2000 branch-circuit protection
device. The upstream fully rated device let-through must be less than or equal
to the 10 kA interrupt rating of the 1492 circuit protection device.

The wiring interconnection in the figures below provide examples of the
needed protection and follows UL and NEC codes. Full compliance is
dependent on final wiring design and installation.

Circuit Protection under NEC 1999 110-10 (preferred fully rated devices)

Required Protection
under 110-10 of
NEC 1999
Preferred Fully
Rated Breakers

Breakers Selected

for Device Protection
Fully Rated Short Circuit
Interrupt Capability

Required Protection
? 7 ? under 110-10 of ? 9 9 FulyRated
Fully Rated Fully Rated NEC 1999 Fused
. Fused Fused Preferred Fully Disconnect
Disconnect Disconnect Fully Rated
Rated Breakers
Fully Rated Fully Rated Distribution hs Breaker
Breaker Breaker Blocks :
) )I / ))) ®

Breakers Selected

for Device Protection

Fully Rated Short Circuit )
Interrupt Capability

| Drive | |

Drive | | Drive |
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Circuit Protection under NEC 1999 110-10 (allowed but no longer preferred)

Required Protection - Required Protection .
under 110-10 of ? ? Q Tiaditional under 110-10 of 7 9 9 Jeditional
NEC 1999 current Limit NEC 1999 purrent Limit
N Allowed But Disconnect or Allowed But i i Disconnect or
o Longer Preferred Breaker No Longer Preferred Breaker
Distribution Distribution Rated for * Rated for
Blocks Blocks Short Circuit ® Short Circuit
y  Available Available
Breakers Selected Limiting to ¢ Limiting to
for Device Protection Short Circuit Breakers Selected Short Circuit
With Limited Short Rating of Down for Device Protection Rating of Down
Circuit Interrupt Stream Breaker With Limited Short ) Stream Breaker
Capability Circuit Interrupt
Capability
| Drive | | Drive | | Drive |
Use class CC, ], L, or R fuses, with current rating as indicated in the table
below. The following fuse examples and Allen-Bradley circuit breakers are
recommended for use with integrated axis modules (2093-AC05-MPx) when
the Line Interface Module (LIM) is not used.
IMPORTANT Line mte_rfac_e module_s (2094-ALxxS and 2094-XL75S-Cx) provide
branch circuit protection to the IAM.
Line interface module 2094-AL09 contains a supplementary protection
device, 1492-CB (UL 508), and therefore class CC or J fuses with 5kA
SCCR must be used on the line side.
Follow all applicable NEC and local codes.
Main and Control Input Power Fuse Specifications
Main Input Power Control Input Power
Catalog Number Main Inout | Fuse Circuit Breaker | Circuit Breaker Fuse 2 Circuit Breaker 1492
P 1492 Series 140M Series " use Series (1
2093-AC05-MP1
170...264V ac
2093-AC05-MP2 three-phase 140M-F8E-C16
2093-AC05-MP5 FNQ-R-10 (10A)
KTK-R-20 (20A) 1492-CB3H300 or 1492-CB2H060
2093-AC05-MP1 KTK-R-5 (5A)
170...264V ac
2093-AC05-MP2 single-phase N/A
2093-AC05-MP5

M When using Bulletin 1492 or 140M circuit protection devices, the maximum short circuit current available from the source is limited to 5000 A.

2 Fyse selection for control power is appropriate for an eight-axis system with the specified IAM.

ATTENTION Bulletin 1492 and_140l\/I mrpwt breake_rs should not. be used on the

output of an ac drive as an isolating disconnect switch or motor
overload device. These devices are designed to operate on sine wave
voltage and the drive’s PWM waveform does not permit proper

operation. As a result, damage will occur to the device.
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DC Common Bus Fuse Specifications

DC Common Bus !

Catalog Number

Bussman Fuse

Ferraz Shawmut Fuse

2093-AC05-MP1
2093-AC05-MP2
2093-AC05-MP5

N/A

A50P20-1

M Fusing of dc common bus is independent of main input power configuration.

Contactor Ratings

The table below lists the recommended contactor ratings for integrated axis

modules installed without a line interface module.

Catalog Number Main Input Power AC Coil Contactor DC Coil Contactor
2093-AC05-MP1

2093-AC05-MP2 ;Zn%Iezgﬁ\a/s%C N/A N/A
2093-AC05-MP5

2093-AC05-MP1

2093-AC05-MP2 170..264V ag 100-C23¢10 100-C232¢10

three-phase

2093-AC05-MP5

Transformer Specifications for Control Power Input

Attribute Value (23V system)
Input volt-amperes 500VA

Input voltage 230V ac

Output voltage 200...240V ac
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Power Dlss|p ation Use the following table to size an enclosure and calculate required ventilation
.gn . for your Kinetix 2000 system.
Specifications ’ !

Usage as a Percentage of Rated Power Output (Watts)
Kinetix 2000 Modules

20% 40% 60% 80% 100%

Converter (IAM) V)

2093-AC05-MP1
2093-AC05-MP2 Three-phase 7.0 10.5 14.0 17.4 209
2093-AC09-MP5

2093-AC05-MP1
2093-AC05-MP2 Single-phase | 5.8 8.0 10.3 12.6 14.8
2093-AC09-MP5

Inverter (IAM and AM) (")

2093-AC05-MP1 and 2093-AMP1 316 336 356 37.6 396
2093-AC05-MP2 and 2093-AMP2 33.0 36.4 398 433 168
2093-AC05-MP5 and 2093-AMP5 36.2 429 49.8 56.8 63.9
2093-AMO 38.3 46.7 55. 3 64. 1 73.1
2093-AMO0? 44.3 55.6 67.3 79.2 914
Shunt module (SM)

2093-ASP06 ‘ 358 | 158 ‘ 55.8 | 65.8 | 75.8
Power Rail

2093-PRSxx ‘ 0 | 0 ‘ 0 | 0 | 0
Connector Kit

2093-K2CK-D15M ‘ 0 | 0 ‘ 0 | 0 | 0

M Internal shunt power is not included in the calculations and must be added based on utilization.
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General Specifications

This section contains general specifications for your Kinetix 2000 system
components.

Maximum Feedback Cable Lengths

Kinetix 2000drive /motor/feedback combinations are limited to the maximum
cable length shown in the tables below. These tables assume the use of
recommended cables.

IMPORTANT

MP-Series, Y-Series, and TL-Series Motors/Actuators

Operating a Kinetix 2000 drive at maximum temperature with
maximum cable length may necessitate derating of the drive.

MPL-A (230V) M 1 MPG-A, MPF-A, and MPS-A MPAI-A (230V) Y-Series TL-Series

-A (230V) Motors (230V) Motors 2 Linear Actuators > | (230V) Motors (230V) Motors °
Absolute Incremental | Absolute Absolute Incremental Absolute Incremental
High-resolution High-resolution High-resolution High-resolution

m (ft) m (ft) m (ft) m (ft) m (ft) m (ft) m (ft)
30(98.4) 30(98.4) 30(98.4) 30(98.4) 30(98.4) 301(98.4) 30(98.4)

1 Refers to MPL-AxxxxS/M and E/V (single-turn or multi-turn) low-inertia motors with absolute high-resolution
feedback.

Refers to MPL-AxxxxH low-inertia motors with 2000-line incremental feedback.

2 Refers to MPG-AxxxxS/M (single-turn or multi-turn) integrated rotary actuators with absolute high-resolution
feedback.

Refers to MPF-AxxxxS/M (single-turn or multi-turn) food-grade motors with absolute high-resolution feedback.

Refers to MPS-AxxxxS/M (single-turn or multi-turn) stainless-steel motors with absolute high-resolution
feedback.

3 Refers to MPAI-AxxxxV//M (multi-turn) integrated linear actuators with absolute high-resolution feedback.
4 Refers to Y-Series motors with incremental (optical encoder) feedback.
5 Refers to TL-Axxxx-B low-inertia motors with absolute high-resolution feedback.

Refers to TL-Axxxx-H low-inertia motors with incremental feedback.
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Environmental Specifications

Attribute

Operational Range

Storage Range (non-operating)

Ambient Temperature

0...50 °C (32...122 °F)

-40...85 °C (-40...185 °F)

Relative Humidity

5...95% noncondensing

5...95% noncondensing

Altitude

1000 m (3281 ft)

3000 m (9843 ft) during transport

3000 m (9843 ft) with derating (")

|P2X (EN60529)
For use only in a Pollution Degree 2 Environment (UL508c, section 2.7)
Open Device (UL508c, section 2.5)

Environmental Rating

5...55 Hz @ 0.35 mm (0.014 in.) double amplitude, continuous displacement; 55...500 Hz @ 2.0 g peak constant

Vibration acceleration

Shock 15 g, 11 ms half-sine pulse (3 pulses in each direction of 3 mutually perpendicular directions)

IB31: DSP and SERCOS pins, anti-dust and anti-humidity
1B73LSE: Power Rail connector pins, Converter, Inverter, Shunt, Power Rail, and Slot Filler PCB assemblies, clear
UL creepage and clearance issue.

Conformal Coating

() Peak current output is derated by 15% for each 1000 m over 1000 m (3281 ft).

Weight Specifications

I“(’:gg:lil);ZOOO Catalog Number kDge(slé:)ription, Approx. mﬁmzooo Catalog Number kDge(s‘lit():)ription, Approx.
2093-AC05-MP1 2093-PRS1 0.27(0.6)

IAM 2093-AC05-MP2 132(2.9) 2093-PRS?2 0.38(0.8)
2093-AC05-MP5 2093-PRS3 051(1.1)
2093-AMP1 (Psomr Rails 2093-PRS4 064 (1.4)
2093-AMP2 0.67(1.5) 2093-PRS5 0.77(1.7)

AM 2093-AMP5 2093-PRS7 1.03(2.3)
2093-AMO01 2093-PRS8S 1.28(2.8)
2093-AM02 Do

SM 2093-ASP06 059(1.3) Slot Filler Module | 2093-PRF 0.15(0.3)
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Certifications
Certification (!
(when product is marked) Standards
e UL Listed to U.S. and Canadian safety standards (UL 508 C File E226834).

European Union 89/336/EEC EMC Directive compliant with EN 61800-3:2004: Adjustable Speed Electrical Power Drive
Systems - Part 3; EMC Product Standard including specific test methods.

CE European Union 73/23/EEC Low Voltage Directive compliant with:
o EN60204-1:1997 - Safety of Machinery - Electrical Equipment of Machines.

e EN50178:1997 - Electronic Equipment for use in Power Installations.
o EN60204-1:1997 - Safety of Machinery - Electrical Equipment of Machines.

o |EC 61508: Part 1-7:2000 - Functional Safety of Electrical/Electronic/Programmable Electronic Safety-related
Systems.

o EN954-1:1996 - Safety of machinery. Safety related parts of control systems. Part 1: General principles for design.

Functional Safety

() Refer to http://www.rockwellautomation.com/products/certification for Declarations of Conformity Certificates.

Line Filter Speciﬁcations Line filters are required to meet the conducted emissions requirements.
Three-phase and single-phase versions of the filters are available to meet the
input power configuration.

Line Filter Selection

Catalog Number Main Input Power Line Filter, ac gfz(;ommended Wire
2093-AC05-MP1

170...264V ac 2090-XXLF-TC316
2093-ACO5-MP2 three-phase (Tesch NF310-16)
2093-AC05-MP5

4mm? (10 AWG)

2093-AC05-MP1

170...264V ac 2090-XXLF-TC116
2033-AC05-MP2 single-phase (Tesch NF210-16)
2093-AC05-MP5
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164 Specifications and Dimensions

Product Dimensions This section contains product dimensions for your Kinetix 2000 system

COl’l’lpOI’leIltS.

Integrated Axis Module Dimensions
2093-AC05-MP1, 2093-AC05-MP2, 2093-AC05-MP5

192
(7.5)
173 90
(6.8)
P -
0 [l e
El‘
Povyer % 225
Rail s (8.8)
Dimensions are in mm (in.)
Modules are shown mounted to the power rail and the dimensions reflect that
in the depth of the module.
Axis Module Dimensions
2093-AMO01, 2093-AM02 (double-wide), and 2093-AMP1, 2093-AMP2, 2093-AMP5
(single-wide)
192
(7.5)
173 80 40
(6.8)

|HHHHI Eﬂmﬁ‘
S —

Power _/

Rail

Dimensions are in mm (in.)

Modules are shown mounted to the power rail and the dimensions reflect that
in the depth of the module.
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Shunt Module Dimensions

2093-ASP06
183
(72) 10
173 | -
(6.8) “'B)’]__
[eveyEn T /_Za!\

Eed

Rail

Power _7

e )

Dimensions are in mm (in.).

Modules are shown mounted to the power rail and the dimensions reflect that
in the depth of the module.

Slot Filler Dimensions

2093-PRF
53 40
il ‘(15)’]
— —— }

167.5
(6.6)

Power _/

Rail

Dimensions are in mm (in.).

Modules are shown mounted to the power rail and the dimensions reflect that
in the depth of the module.
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166 Specifications and Dimensions
Power Rail Dimensions
2093-PRS1, 2093-PRS2, 2093-PRS3, 2093-PRS4, 2093-PRS5, 2093-PRS7, 2093-PRS8S
151 | 450, c 32.66
(0.59) ! 1.77) (1.29)
Y Tol < |_‘—|
A ) q
HE
76.0 =
(2.99) =
167.5 1) q
(6.59) ® |

M4 Mounting Screws

2093-PRS8S

Dimensions are in mm (in.).

T~ ﬁ

Catalog Number | Description gm‘ﬁﬁio" N gir:]“ﬁ'_)sm" B gir:]n((ie:;sion ¢
2093-PRS1 1 axis power rail 90 (3.54) N/A N/A
2093-PRS2 2 axis power rail 130 (5.12) 40(1.57) N/A
2093-PRS3 3 axis power rail 170(6.69) 80(3.15) N/A
2093-PRS4 4 axis power rail 210(8.26) 120 (4.72) N/A
2093-PRS5 5 axis power rail 250 (9.84) 160 (6.30) N/A
2093-PRS7 7 axis power rail 330(12.99) 240 (9.45) 120(4.72)
2093-PRS8S 8 axis power rail 410(16.14) 320(12.60) 160 (6.30)
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Appendix B

Interconnect Diagrams

Introduction This appendix provides wiring examples and system block diagrams for your
Kinetix 2000 system components.

Topic Page
Wiring Examples 168
Power Wiring Examples 169
DC Common Bus Wiring Examples 174
Shunt Module Wiring Examples 177
Axis Module/Motor Wiring Examples 178
Controlling a Brake Example 181
System Block Diagrams 183
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168 Interconnect Diagrams
Wiring Examples This appendix provides wiring examples to assist you in wiring the
Kinetix 2000 system. The notes below apply to the wiring examples on the
pages that follow.
Note | Information
1 For power wiring specifications, refer to Power Wiring Requirements on page 73.
2 For input fuse and circuit breaker sizes, refer to Circuit Breaker/Fuse Specifications on page 157.
3 Place ac (EMC) line filters as close to the drive as possible and do not route very dirty wires in wireway. If routing in wireway is unavoidable, use
shielded cable with shields grounded to the drive chassis and filter case. For line filter specifications, refer to the Line Filter Specifications on
page 163.
4 Terminal block is required to make connections.
5 Source 2093-AC05-MPx (230V) IAM control power from the three-phase input power (line-to-line). Supplying 230V control power from any other
source requires an isolation transformer. If used, do not ground either leg of the isolation transformer output.
6 LIM model 2094-ALxxS supplies a maximum of eight axes. LIM models 2094-XL75S-Cx can supply a maximum of sixteen axes. For common bus
systems with more than sixteen axes, multiple LIMs (or control power transformers) are required.
7 LIM models 2094-ALxxS, and 2094-XL75S-Cx are capable of connecting to two IAMs, providing each IAM has its own line filter and the maximum
current specification is not exceeded.
8 Contactor coil (M1) needs integrated surge suppressors for ac coil operation.
Refer to the Contactor Ratings on page 159 for more information.
9 Drive Enable input must be opened when main power is removed, or a drive fault will occur. A delay of at least 1.0 second must be observed
before attempting to enable the drive after main power is restored.
10 Default configuration for jumper is for grounded power at user site. Ungrounded sites must jumper the bleeder resistor to prevent high
electrostatic buildup.
Refer to Determining Your Type of Input Power on page 63 for more information.
" Implementation of safety circuits and risk assessment is the responsibility of the machine builder. Please
ATTENTION reference international standards EN 1050 and EN 954 estimation and safety performance categories.
f} For more information, refer to Understanding the Machinery Directive, publication SHB-900.
12 Wiring the contactor enable relay is required. To avoid personal injury or damage to the drive, wire the
ATTENTION : ; . Lo .
contactor enable relay into your safety control string. The recommended minimum wire size for wiring the
safety circuit to the contactor enable connector is 1.5 mm? (16 AWG).
Refer to the Contactor Enable Relay on page 53, for more information.
13 The Kinetix 2000 axis module referenced is either an individual axis module (2093-AMPx or 2093-AMx) or the resident integrated axis module
(2093-AC05-MPx).
14 For motor cable specifications, refer to the Kinetix Motion Control Selection Guide, publication GMC-SG001.
15 Wire colors are for flying lead cable (2090-XXNFxx-Sxx) and may vary from the premolded connector cable (2090-UXNFBxx-Sxx).
16 Y-Series feedback cables have a drain wire that must be folded back under the low-profile connector clamp.
17 MPL-A3xx, MPL-Adxx, MPL-A45xx, and MPG-Axxx encoders use the +5V dc supply.
18 MPL-A15xx, MPL-A2xx, MPF-A3xx, MPF-A4xx, MPF-Ad5xx, and MPS-Axxx encoders use the +5V dc supply.
19 Single-phase powering of the Kinetix 2000 is shown connected to L1 and L2, but any two line inputs may be used.
20 Single-phase powering of a Kinetix 2000 IAM (2093-AC05-MPx) requires setting the input power in RSLogix5000 (Power tab in 1/0 Configuration)
to single-phase input power.
21 Common bus applications require configuring of the additional bus capacitance for the IAM leader (2093-AC05-MPx) as described in Appendix D.
22 Common bus applications require setting the IAM follower (2093-AC05-MPx) I/0 configuration, Power tab, Bus Regulator configuration to
Common Bus Follower.
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Power Wiring Examples

Single IAM Wiring Example with LIM 2094-AL09

KINETIX 2000
INTEGRATED AXIS MODULE
2093-ACxx-MPx
Bonded Cabinet | o
onded Cabine hd
Ground Bus * o I_
LINE INTERFACE MODULE
2094-AL09 !
u —>
1 1 Motor P v 2 Three-Phase
Single-Phase Output ~ [CTRL 1 2 2 CTRL1 Control Power (MOP)oéog‘r/\V:crtor w3 2 Motor Pgwer
170-264V ac RMS CTRL 2 CTRL 2 (CPD) Connector —_— Connections
Note 1 L |4 Note 14
Input Fusing * = >
. Note 2
o ?LI_U—1 0
2 Main Power
— - T
+ L2 2 3 L2 (IPD) Connector
VAC Line Input —— T 13 Three-Phase Output 13 TED— 13
170264V ac RMS T} 12 ,1\‘70’2164V acRMS L AL
ote 5
Nl | 1o
Input Fusing * —1__DC+
Note 2
1
MBRK_PWR )
24V dc Output MBRK_COM 3
Connector MBRK_PWR e
1
MBRK_COM PWR
2 BR-
Motor Brake . MBRK+ < Motor Brake
- (BC) Connector  "T__| MBRK- 3_< BR+ Connections
- 4
10_PWR CoM
1/0 Connector STOP *
Note 11,12 13
COIL_A1 ]
10_COM 2022 CONT EN- ——_ Contactor Enable
COIL_A? 4 2 CONTEN: _ |—J (CED) Connector

* INDICATES USER -SUPPLIED COMPONENT
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Multiple IAM Wiring Example with LIM 2094-ALxxS or 2094-XL75S-C2

KINETIX 2000
INTEGRATED AXIS MODULE
2093-AC05-MPx
- Power Rail
Bonded Cabinet o ~ | Ground Stud
Ground Bus * o
1
LINE INTERFACE MODULE u Three-Phase
2094-AL32S or -XL75S-C2 2 i
Motor Power \% Motor Power
(MP) Connector w |3 Connections
Control Power 4 Note 14
1 [
Single-Phase Input | CTRL1 1 7 CTRL 1 Control Power
170-264V ac RMS | CTRL 2 Z CTRL2 (CPD) Connector
Note 1
To CPD connector
L AM.2
Note 8
1 4
—2 + L1 3—|‘I—|" Three-Phase -1 L1
- “‘éﬁc e lE 2 T Acline | @
ree-Phase nput 3 | 2 B T Filter * 3113 | Main Power
170-264V ac RMS 4 -1 4 [~ | (IPD)Connector
— + Note 3 — =
Note 1 5
: — DC+
Input Fusing *
Note 2 — To IPD il DC-
>
— connector
i IAM_2
Auxiliary Power Input 1 D 3
Single-Phase (SPL) —] L
170-264V ac RMS — L2/N 1
I0_PWR2 |———————> ToBC connector
Note 1 2
10_COM2 ——{—> IAM_2
24V dc Output 10 PWR2 3
Connector 10_COM2 4
10_PWR?2 Z— )
10_coMz - WA 1 1/0 Connection
2 BR-
Motor Brake I MBRK+ —< Motor Brake
(BC) Connector - | MBRK- 3_( BR+ ” Connections
4
com 1/0 Connection
10_PWR1 1.3.5
1/0(I0L) STOP*
Connector 7
Note 11,12 | COLET | ’
COIL_E2 236 CONT_EN+ } 1/0 Connestor
10_COM1 CONT_EN- Note 12
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Interconnect Diagrams m

Bonded Cabinet
Ground Bus *

From CPL Connector, LIM

KINETIX 2000
INTEGRATED AXIS MODULE
2093-AC05-MPx
(1IAM_2)

Power Rail
Ground Stud

Motor Power
(MP) Connector

1
D—Z CTRL1
C——— CTRL2

Control Power

(CPD) Connector

il

Three-Phase
Motor Power
Connections
Note 14

1

2 BR-

< BR Motor Brake
3—( * Connections
4

1
C——AL__T{Three-Phase _Z L1
FomcPl  o>—AT T ACLine 12
Connector, LM =T Fiter* ~ |— i
onnector, Filter 2 LJ?: Main Power
C——  Note3 — = | (IPD) Connector
Input Fusing * 2] DC+
Note 2 6
—1 pe-
PWR
Motor Brake [ MBRK+
(BC) Connector g m— MBRK-
CoM
From I0L Connector, 1
— CONTEN+ |— Contactor Enable
LIM and CED Connector,
1 2 CONT EN- T (CED) Connector
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Interconnect Diagrams

The configuration on this page does not include a LIM. You must supply input
power components. The single-phase and three-phase line filters are wired

downstream of fusing and the M1 contactor.

ATTENTION

into your safety control string.

Refer to Contactor Enable Relay on page 53, for more

information.

Wiring the contactor enable (CED) relay is required. To avoid
injury or damage to the drive, wire the contactor enable relay

Three-Phase Power Input (without LIM) to IAM Wiring Example

Publication 2093-UM001A-EN-P — March 2007

KINETIX 2000
INTEGRATED AXIS MODULE
Bonded Cabinet Ground Bus * 2093-AC05-MPx
onded Cabinet Ground Bus i
° ° Power Rail
9 Chassis Ground Stud
| Control Power
1 (CPD) Connector
Single-Phase Input T 3” 5 CTRL 1
170-264V ac RMS T+ CTRL2 :
Notes 1,2 Ihput Fusing * - U > Three
Isolation P v 2
Transformer * Motor Power ] Motol
Note 5 (MP) Connector W S Conne
4 4% Note
Input Fusing * |
VACLine  »| |_| |_ L1
Three-Phase Input >_Thf99'Ph359 D:D—' 2
170-264V ac RMS IAC Line Filter 3 3 Main Power
Notes 1,2 > Note 3 D:D—| |—4 )
L (IPD) Connections
M1 * Notes7, 8 5 oer
5o PWR
2 BR-
——————————————————— Motor Brake ~ —— MBRK+ 3_< |
| Notes 2, 12 | (BC) Connector ) — MBRK- ¢ B
: CR1* | coM 4
24V AC/DC !
| or |
120V AC, T
I S0/BOHz STOP * TART * I
I T s 1 CONT_EN+ —_ Contactor Enable
| ® 2 CONT_EN- ' (CED) Connector
| Refer to Attention statement (Note 11) |
* INDICATES USER -SUPPLIED COMPONENT
ALTERNATE INPUT POWER CONNECTION SCHEME
Bonded Cabinet Ground Bus * [ | Power Rail
Chassis e Ground Stud
O
]
. 1
Single-Phase Input —_THSingle-Phase || CTRL_1 | Control Power
170-264V ac RMS AC Line Filter 3 % 2 CTRL 2 | (CPD) Connector
Notes 1,2 Input Note 3
Fusing * Isolation
Transformer *
Input M1 * Note 5
Fusing * Notes 7, 8
VAC Line > |_ 1 0
Three-Phase Input >4 T |_ Three-Phase 2 2
170-264V ac RMS IAC Line Filter 3 Main P
Note1,2 7 T |_ Note 3 L3 ain fower
’ 4 L |IPD) Connections
N LT
JEl TR
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The configuration on this page does not include a LIM. You must supply input
power components. The single-phase and three-phase line filters are wired
downstream of fusing and the M1 contactor.

Wiring the contactor enable (CED) relay is required. To avoid
ATTENTION injury or damage to the drive, wire the contactor enable relay
into your safety control string.

Refer to Contactor Enable Relay on page 53, for more
information.

Single-Phase Power Input (without LIM) to IAM Wiring Example

50/60 HZ T

1 CONT_EN+ ——_ Contactor Enable
2 CONT_EN- LT (CED) Connector

Refer to Attention statement (Note 11)

KINETIX 2000
INTEGRATED AXIS MODULE
2093-AC05-MPx
Bonded Cabinet Ground Bus * _ Power Rail
Chassis s Ground Stud
]
Single-Phase Input 3”§ 5 CTRL1 Control Power
170-264V ac RMS — T— CTRL2 (CPD) Connector .
Notes 1,2 Input Tomton u 2 ? Three-Phase
Fusing Transformer * Motor Power v ﬁ Motor Power
Note 5 (MP) Connector W ﬁl Connections
* + = 5 Notel4
VAC Line M1* Notes 8, 19, 20
Single-Phase Input > ® ﬂ:ﬂ—' |—1 L1
170-264V ac RMS Single-Phase 2y
Notes 1,2 > AC Line Filter D:D_| 3 .
' Note 3 Input 2113 Main Power
Fusing * L3 (IPD) Connections
51 ooy .
Soc PWR —————— /0 Connection
2 BR-
___________________ Motor Brake —— | MBRK+  —=< Motor Brake
| Notes 2, 12 : (BC) Connector T MBRK- _<3 BR+ Connections
I CR1* | coM 4 1/0 Connection
I 24V AC/DC |
| or
| 12V, |
| STOP * START * |
| |
| |

ALTERNATE INPUT POWER CONNECTION SCHEME

Bonded Cabinet Ground Bus *

* INDICATES USER -SUPPLIED COMPONENT

Chassis

170-264V ac RMS
Notes 1,2

Input
Fusing *

VAC Line
Single-Phase Input >—
170-264V ac RMS  »—@

Note 1, 2 Input
Fusing *

Single-Phase Input T Single-Phase '3”

Notes 8, 19, 20

- Power Rail
— | Ground Stud
]
1
7 TRL_1 | Control Power
AC Line Filter | TRL_2 (CPD) Connector
Note 3
Isolation
Transformer *
M1 Note 5

|_ Single-Phase
AC Line Filter

Note 3

Main Power
1IPD) Connections

+

[ |« |‘> [ |“’ |*

SRS RIS
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DC Common Bus Wiring Examples

Leader IAM Wiring Example with Single Follower IAM

ININOdINOI 031ddNS- HISN SILVIIANI «

—

“0/1 NI 40 Buig jou0) Aajes ayy tim
81185 Ul S|BUIWIB) 8|qBUT J0JIBIU0Y
IN| 18M0}[04 pue JapeaT sy i\

10198UU07) (039)

-N3 INOJ
a|qeu3 Joje0) L 4
J
N3 INOD ]
uo1a8uu0Y O/ ; INOD
10398UU0) (@3D) N3 INOD SU0NIBULOY | (g vlm REEl [ J0198uu0] (Jg)
ajqeu3 Jopejuog £ z aelq 1010 ayelg 1010\
T —{+N3 INOD ] elg 1030 e v|N AN —
uonRaBul0) 0/| HMd
uo01198UU0) O/| — NOJ l
SU01198UU0Y __ e vlm HdaN [~ —110108UU0) (0g) -9a
ayelg J0J0}\ = S - Han | T ofeigloop 3 g
uonoauuo) O/l |ﬁ UM Su0198UU0Y (Qdl) + 5
! ¥ o) g
13Mod Ulej\ €1 |—x< 12'8°L°C"L 80N
g 810N P T 3 % \v9z-
- 1 810N P 2 ” SINY %8 A¥9Z-0LL
% 9 SUO1IBULOY P M | 10398UU0) (dIN) z Indu aseyq-aaiy|
+a G 1M0d 1010} Z A 1amod 1010 :_ l ”wE._ VA
SU01398U0Y (adI) T aseyg-881y] le .
13mod U €1 |¢ l n 10308UU07 (0dD) | Z 741D ¢'L 80N
«AT3% : g N z S 98 APOZ-0LL
b1 a10N ik AR 18MOd [0AU0] [~ 1 ; ;
SU0IIBUUOY c M | 10108UU07 (dIA) z - l ndu| aseyd-s|buig
18mod 1030\ Z A 18M0g 1010 Z_ | IN
aseyd-0a1y]
V1 n 1008UU07 (AdD) | ¢ HLD Z
Jemog jonuog [ 919 pmg punoig ﬂ o
L Iley Jamog
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Leader IAM Wiring Example with Multiple Follower IAM

To Follower
Main Power

Connector

To Follower

Control Power

Bonded Cabinet
Ground Bus*

Kinetix
COMMON BUS LEADER IAM
2093-AC05-MPx (Kinetix 2000)
or 2094-ACxx-Mxxx (Kinetix 6000)

Connector

[} a Power Rail
%'37 hd Ground Stud
Sing\e—Prl?/ie :&Ut CTRL1 Control Power
170z N ¢ 1 i CTRL 2 (CPD) Connector 1
oet I u 2 > Three-Phase
1 v
Three-Phase VAC Line >—LI_L|7 L1 (M“Ff)ﬂézfn:zgz; = R (!\:/:;t:;;?:n/zr
170-264VACRMS  >— T+~ L2 —
3 L Note 4
Note ! 21 ST 18 |y —
4 Main Power
5 + (MP) Connector
6 DC+
DC-
1
Input Fusing * PWR ]
Note 2 VBRK 2 BR+
Brake (BC) L o+ 3 S BR- ||
Connector MBRK - 4—<
COM
W CONTEN+——  Contactor Enable
2 CONT EN- — (CED) Connector
* INDICATES USER -SUPPLIED COMPONENT
To Follower

Control Circuit
Connections

Wire the Leader and Follower IAM
contactor enable terminals in series
with the safety control string or LIM I/0.

—
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Interconnect Diagrams

From Leader
Control Power
Connections

From Leader
Main Power
Connections

From Leader
Control Circuit
Connections
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Bonded Cabinet
Ground Bus*

Kinetix 2000

COMMON BUS FOLLOWER IAM

2093-AC05-MPx

Power Rail
Ground Stud
Note 4

L E CTRL 1 Control Power

: CTRL2 (CPD) Connector ]

h | U= Three Phase
T e NG 1 0 Motor Power v ﬁ Motor Power
' . AC. 2 (MP) Connector W |=———> Connections
! . NC. 3 L2 4 4% Note 14

NC. 4 f Main Power
5 = (IPD) Connector
T py B
- DC-
0C Bus Note 22
Fusing® 1
Note 2 PWR T oo
2 BR+
Brake (BC) MBRK+ ——< Motor Brake
rake | MIBRK _<3 BR- Connections
Connector - 4
coM —
CONTEN+ |——_ Contactor Enable
CONTEN- |—  (CED) Connector
Kinetix 2000
COMMON BUS FOLLOWER IAM
2093-AC05-MPx
Bonded Cabinet
Ground Bus*
Power Rail
Ground Stud
CTRL1 Control Power
CTRL2 (CPD) Connector 1
I U 2 > Three-Phase
NG L Motor Power \ ﬁ Motor Power
N‘Cv 2 (MP) Connector | W |——— Connections
DC Bus NG 3 LA 5 Notes
F"ds‘”g; - 4 L3 Main Power
ote 5 + (IPD) Connector
—T T il
DC-
Note 22 1
PWR % e
"
Brake (BC MBRK+ < Motor Brake
rake (BC) MBRK 3 BR - || Connections
Connector - 4_<
coM —
! CONT EN+ |—— Contactor Enable
2 [CONTEN- |—  (CED) Connector

* INDICATES USER -SUPPLIED COMPONENT
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Shunt Module Wiring Examples

Shunt Module Wired for Internal Operation (default configuration)

Kinetix 2000
SHUNT MODULE
2094-ASP06

External Thermal Switch
(TS) Connector

External Shunt Resistor
(RC) Connector

TS1 M

152 Z

Dc+ |°

INT |2

CoL 3

2094-ASP06 is jumpered for internal shunt.
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Axis Module/Motor Wiring Examples

Wiring Example for MP-Series Low Inertia and Gear Motor (MPL-A and MPG-A)
with 230V Axis Module (IAM or AM)

KINETIX 2000 MPL-A and MPG-A (230V)
IAM (inverter) or AM SERVO MOTOR
Note 8 WITH
2090-XXNPMP-xx Sxx Motor HIGH RESOLUTION
i Power Cable FEEDBACK
0 Note 4
1
9 L Brown A U Motor Feedback
3 Motor Power V 2 Black B é_v Three-Phase (IMF)
4 3 Blue c W Motor P Connector
(MP) | w &= Votorrower (IAM/AM)
5 Connector 1 |4 Green/Yellow D VA
6 L \ A BLACK SIN+ /\ 1
7 | Motor = GND B wrsack XX SIN- | || 2
S (F,\e/lch)iback C RED COS+ 3
10 | Connector 2090-UXNBVIP-18Sxx D wHIRED XX COS- 4
1 Brake Cable Mot E GREEN DATA+ 5
12 e Feedgaocrk E WH/GREEN XX DATA- 10
13 MBRK + Black BR- K GRAY +5VDC 14
1;1) l\élotl?r — 3 White A BR+§ ‘ Brake L whrgray_ XX__ECOM 6
rake - N 7
8 [ pwr [ 20V e 7 o Y TS I
Connector 4 (1.2A max.) O- : .
) L Th tat Refer to
CoM User Supplied ermosta -Lrlg_ S S Sle Low Profile Connector
illustration (lower left)
——>P > for proper grounding
L > >__ technique.
2090-XXNFMP-Sxx Feedback Cable
Notes 4, 9
Motor Feedback
MPL-A (230V) (MF)
SERVO MOTOR Connector
WITH INCREMENTAL (IAM/AM)
A U FEEDBACK A BLACK ame [\ [
Grounding Technique for §, Low Profile <é— B whiBLAG XX AM- [ | [2
Feedback Cable Shield :I Connector B <€_V Three-Phase C RED BM+ ’ \ 3
| (2090-K2CK-D15M C Z2W Motor Power D wre X Bm. | [ |4
." h
‘ shown) D <€ E GREEN M+ 5
L GND F WHI/GREEN XX IM- 1
Motor Feedback | g GRAY +5VDC 14
L whr/GRaY XX ECOM 6
Clamp N ORANGE - 7
Exposed shield secured O R WHT/ORANGE X>( TS+ 1
under clamp .
T Thermostat = I '7‘
Clamp screw N O S BLUE -
Tum clamp over 1o hold & T whBE XX S 12
small cables secure C <€ BR- U VELLOW ) \ l 13
A z BR+§ Brake v whveow XX s3] [ 8
P
> Refer to Low Profile Connector
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illustration (lower left)
for proper grounding technique.

2090-XXNFMP-Sxx Feedback Cable
Notes 4, 9
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Wiring Example for MP-Series Food Grade and Stainless Steel Motor (MPF-A and
MPS-A) with 230V Axis Module (IAM or AM)

KINETIX 2000 MPF-A and MPS-A (230V)
IAM (inverter) or AM SERVO MOTOR WITH
Note HIGH RESOLUTION
FEEDBACK
0 Shield [
; U 1 Brown A/U §]
3 Motor Power 712 ! \ Black ! \ BV é_\/ Three-Phase Motor Feedback
1 (VP Motor Power (MF) Connector
T Ble CW gl W (IAM/AM)
C tor B
5 onnec 1|4 Green/Yellow D/@ —
6 = ) GND 1 BLACK SIN+ /\ 1
7| Motor = 2 whiBlack XX SIN- [ | ]2
g (F,\e/li‘?b“k 2090-KXNPMF-xx Sxx 3 RED COS+ \ 3
Motor Power Cable 4 WHT/RED COS- 4
1 | Comnector ot 5 GREEN NDATA 5
1 as
0 Motor Feedback 6 wircreeN XX DATA- 10
13 MBRK + 2 N Black A G/- BR- 9 GRAY +5VDC 14
14 3 \, [ ] White [ ) \, F/+ BR+§ ‘ Brake 10 wHI/GRAY _ XX__ECOM 6
15 Motor MBRK - v} Vi
"] Brake 1V V 11 ORANGE -
(8C) PWR (214\2//3(: | ol 13 wHroRaNgE XX TS+ | | |11
4 .2A max.
Connector coM — User Supplied Thermostat "-rq 14 L PRﬁercm
> ow Profile Connector
O >_‘. illustration (lower left)
for proper grounding
12 S SH technique.
| 2090-XXNFMF-Sxx Feedback Cable
Notes 4, 9

Grounding Technique for
Feedback Cable Shield

Clamp

Exposed shield
secured under clamp

Clamp screw

—

ow Profile Connector

7| (2090-K2CK-D15M shown)

NN
_ R
Turn clamp over to hold
small cables secure

S
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Wiring Example for TL-Series Motor with 230V Axis Module (IAM or AM)

KI_NETIX 2000 TL-Series (230V)
IAM (inverter) or AM 2090-XXNPT-xr Sxx Motor SERVO MOTOR Motor Feedback
Note 8 Power Cable WITH (MF)
Note 4 HIGH RESOLUTION Connector
_U_ FEEDBACK (IAM or AM)
12 U 1 Brown 1 é—U 12 BROWN SD+ f\ 5
3 9 Black 9 | v Three-Phase 13 wrT/BROWN XX Sp- [ | [10
) Motor Power v 3 N W Motor Power 7 GRAY +5VDC 14
(MP) W Blue 3 &~ g whrgray XX ECOM | | | 6
5 Connector 1 4 Green/Yellow 4
6 - Y 2l 14 ORANGE BAT+ BATH
] = GND wrT/oranGe XX BAT- BAT-
g Motor Feedback
Motor Feedback
10 (MF)
Connector 2090-DANBT-18Sxx Brake Cable
" Note 4
12 2
13 MBRK + — 2 ¢ |BR-
4 e MBRK- |3 e | S %H Brake
15 rake - BR+ 9 3
2R [ e e v Sy 2T AN .
Connector 4 (1.2A max.)
COM ——< User Supplied 2090-XXNFLT-Sxx
Feedback Cable
Notes 4, 9

Grounding Technique for
Feedback Cable Shield

Clamp

Exposed shield
secured under clamp

Clamp screw

_ \
Turn clamp over to hold ':‘)\

Low Profile

1| Connector

(2090-K2CK-D15M
shown)

R

small cables secure
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Refer to Low Profile Connector
lllustration (lower-left)
for proper grounding technique

TL-Series (230V) Motor Feedback
SERVO MOTOR (MF)
WITH Connector
INCREMENTAL FEEDBACK (IAM/AM)
1 €_U 1 BLACK AM+ /\ [ 1]
) KTV Three-phase 2 WHT/BLACK M- [ 1] 2
5 <€7\/ Motor Power 3 RED BM+ l \ 3
) &G~ 4 whied XX BM-_ | | 4
<é ] 5 GREEN M+ 5
= GND 10 WHT/GREEN XX IM- 1
12 SD+
13 XX__sb-
7 GRAY +5VDC 14
Motor Feedback
otor Feedbac 8 e XX ECOM 5
BLUE
2 B B whse XX st | [[12
1 BR+§ ‘ Brake 1 YELLOW s2 | ][]
<€ 15 whveow XX s3] 8
9
>oTe DRAIN Kt
2090-XXNFT-Sxx or
2090-XXNFLT-Sxx (shown)
Feedback Cable
Notes 4,9

Refer to Low Profile Connector
lllustration (lower-left)
for proper grounding technique
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OO O, WON - O

KINETIX 2000

AM (230V) Wiring Example with Y-Series Motor

Y-Series (230V)

IAM (inverter) or AM SERVO MOTOR WITH
Note 8 INCREMENTAL FEEDBACK
U 1 3/Black N1 U
Motor Power 9 2/Black I \ 9 vV Motor Feedback
(MP) V 3 By— [ \ Three-Phase (MF) Connector
¢ W o 3 Motor Power (IAM/AM)
onnector 4 Green/Yellow 4
n _
1 ) 9 BLACK AM+ /\ 1
= GND 10 whrtack XX Aam- [ | [ 2
11 RED BM+ I \ 3
Motor Feedback = 12 — X>( BM: , ‘ A
(MF) g 13 GREEN IM+ 5
Connector & _ 14 wHI/GReeN XX M- 10
Motor |3 15 WHT/BLUE S1 12
Feedback | £
eedback e BLUE XX s2 13
19 BROWN S3 8
SR 2 Black 7 BR+ = S[ wmmrowny XX -
’\E/ilrztl?g BRK - 3 Black ><><>Q< \, 9 BR- %‘ Brake 22 GRAY +5VDC 14
a0 "= 1 2 de U 23 wherey XX _EcoM | [ [ &
Connector Y 4 (1.2A max.) N ORAIN
- 2090-XXNFY-Sxx
User Supplied Feedback Cable
Note 4,9

Refer to Low Profile Connector
illustration (below)
for proper grounding technique.

Controlling a Brake Example

The relay output of the Kinetix 2000 drive MBRK® signals (BC-2 and BC-3) is
suitable for directly controlling a motor brake, subject to the relay voltage limit
of 30V dc, and the relay current limit as shown in the table below.

Brake Relay Current Limit

Kinetix 2000 IAM/AM

Brake Current Rating, Max

2093-AC05-Mxx, 2093-AMPx, 2093-AMO0x

1.0A

IMPORTANT

For brake requirements outside of these limits, an external relay must
be used.
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Coil Currents Rated at< 1.0 A

Compatible Brake Motors Coil Current Compatible Brake Motors Coil Current
MPL-x15xx 0.48 A TL-A110P-H, TL-A120P-H, and TL-A130P-H | 0.208 A
MPL-x2xx 0.51A TL-A220P-H and TL-A230P-H 0.375A
MPL/MPF/MPS-x310, -x320, -x330 050 A TL-A2530P-H and TL-A2540P-H 0.396 A
MPF-x430, MPF-x4530, MPF-x4540 Y-1002 and Y-1003 0.26 A
MPG-x004 0.33A Y-2006 and Y-2012 0.31A
MPG-x010 Y-3023 0.37A
MPG-x025 DA

MPG-x050 0.50 A

MPG-x110 1.0A

This example shows a motor brake configuration using the MBRK signals

and an external relay to control a motor brake that exceeds the internal relay
rating of a Kinetix 2000 drive. A propetly rated flyback diode must be placed
across the brake coil when using external relay to control the brake.

Wiring Example for External Brake Relay Control of Motor Brake

KINETIX 2000
IAM (inverter)
or AM

2
MBRK+
Motor Brake E CR1
(BC) [] LIS b
24V dc
Connector CoM 1 (3.0A max)
PWR ? User Supplied

E Feedback
O

Power SERVO 1

Bf- MOTOR

CR}E—: Brake
BR+
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System Block Diagrams

SYSOK

CONV_ID (5) D
GSHUNT (2) D
CAN (2) D

)

This section provides block diagrams of the Kinetix 2000 modules. For block
diagrams of the line interface module (LIM) refer to the Line Interface Module
Installation Instructions, publication 2094-IN0O5.

Refer to Additional Resources on page 10 for the documentation available for
those products.

IAM/AM (inverter) Block Diagram

Motor Brake Connections Three-phase Motor Output
| [ | | | |
PWR E E MBRK E -
| —ki—eo
l,__
& é <!
EMI Filter Three-phase Inverter
POWER
RAIL - Switch Mode
- Power Supply
Chassis !
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IAM (converter) Block Diagram

ltey
1amod

‘(1amod Aylj19e} papunoif) uoyieinbijuod
J|nejap ul umoys Jadwnl punoig

uonaaja( sso|

ZNITINOD

l

,

N3 INOD

N3"INOD
/X080

L INMHSY ——— 1amod [o1juo9 LD D
) pue
L oSS ——— 19141198
1Jnoay 11419 D
induj 9y
XNV 18M0d |043U07)
. uonaajaQ
i $s07 aseyq f—
S
SISSYHI Jadwnp
punoig D\
—NMN—® < —
i ! 7 N0ZL
0 | ! B -
| T_ abpug AOIN
| ! afiieysaigd jnej punoiy apola pue L_M
“ ! 13)13nuo0y) 19y [IN3
I ! .
_ | - (]
W Lg  wen .
o indu gy
L o) aseyd aaiy ]
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POWER
RAIL

Shunt Module Block Diagram

A Switch
Mode
Power
AUX- S |
u Ext |
pp y Shl_lnt Co)r(l:er::l?ors
Resistor DC+
DC+ O
§ INT
Bus ‘( 7 coL
DC Bus Voltage
Capacitor o
P Detector
TS2
nC-
()
g
=
2
[~ LED
Indicators
CHASSIS
GROUND _D_l ——————— SHUNT
/7/[ Signal Controller |——— - |@| TEMP
Connection —— BUS
SYS_OK_IN System 0K System OK Command
SYS_OK_OUT
GSHUNT+ .
Receiver Shunt Command
GSHUNT-
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Appendix C

Upgrading Firmware

i This appendix provides procedures for upgrading firmware. The procedure
nwroauctuon pp p p pg g p

requires you to complete two steps:

e Use Drive Explorer or Drive Executive to setup the Kinetix 2000 axes
to be flashed.

e Use Hyperterminal to flash the firmware in the selected drives.

Topic Page
Before You Begin 187
Selecting Software Tools to Upgrade the Kinetix 2000 Drive Firmware 188
Using Drive Explorer to Setup the Kinetix 2000 Drives to Flash 188
Using Drive Executive to Setup the Kinetix 2000 Drives to Flash 188
Using Hyperterminal to FLASH the Kinetix 2000 Drive 202
Before You Begin Obtain the following software and information before you begin.
Description Catalog Number | Firmware Revision
DriveExplorer software 9306-4EXPOZENE 5.02 or later
Drive Executive software v4.01 or later
RSLinx (" 2.50.00 or later

Firmware Upgrade file for your Kinetix 2000 IAM/AM 2 —

Anacanda Serial to DPI Adapter ¥ 1203-SSS (Series B) | 3.004 or later

Personal computer with Hyperterminal software — —

RSLinx is required by Drive Executive software, but it is not required by DriveExplorer software.

The correct MSI ControlFlash for Hyperterminal use is a binary file ending in _a. If unable to locate the file,
contact technical support at 440-646-5800 to receive the file email.

) The Serial to DPI Adapter, catalog number 1203-SSS (Series B), contains: 1203-SFC cable from PC serial to
Anacanda, 1202-Cxx cable from Anacanda to DPI port, and an Anacanda body.

IMPORTANT Control power (230\_/ ac, smgle_ phase) must be present at CPD-1 and
CPD-2 prior to flashing your drive.

The seven-segment Fault Status display on the IAM (inverter) or AM
to upgrade must display a fixed 2, 3, or 4 before beginning this
procedure. This indicates the IAM/AM is recognized on the SERCOS
ring.
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Selecting Software Tools to
Upgrade the Kinetix 2000
Drive Firmware

Publication 2093-UM001A-EN-P — March 2007

ATTENTION To avoid personal injury or damage to equmen_t during the firmware
upgrade, do not apply main ac (three-phase or single-phase) or
common bus dc input power to the drive. This prevents unpredictable
motor activity from occurring.

Only single-phase control power should be applied to the drive when
upgrading the firmware.

In this section you have a choice of software tools to use when upgrading drive
firmware. Either Drive Explorer or Drive Executive may be used to setup the
Kinetix 2000 axes to be flashed. Hyperterminal is used to flash the drive
selected through Drive Explorer or Drive Executive.

Drive Executive allows you to create a file, and to reuse that file. This is a
important difference between Drive Executive and DriveExplorer., as file
reuse, rather than creation, proves useful when reviewing, troubleshooting, or
evaluating files.

Using Drive Explorer to Setup the Kinetix 2000 Drives to Flash

Follow these steps to use Drive Explorer v5.02. to identify the Kinetix 2000
axes to be flashed.

1. Connect the 1203-SSS serial cable between the appropriate COM port
on your personal computer and the serial communication port on the
Anacanda.

2. Connect the 1203-SSS SCANport cable between the SCANport on the
Anacanda and the DPI connector on the top of the IAM.

The drive sources power to the 1203-SSS communication device when
Control power is applied to the drive.

3. Observe the LED indicator to verify that the 1203-SSS has power.

SCANport/DPI
Connector >

Power LED

Serial Communication

- Connector

4. Verify RSLinx software is closed, as it may conflict with DriveExplorer.
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5. Open the DriveExplorer software.

6. Select Connect and Configure Communications from the Explore menu

to configure the communication between your computer,
DriveExplorer, and the 1203-SSS SCANport. The diagram shows the

appropriate settings.

Configure Communication

" Ethernet

* Serial Part: COk 1 -
Baud: 38400 A

[ Show Hidden Parameters

Defaults

Checksumn Type
" BCC

f+ CRC-16

Comm. Timeout

Control Timeout

——

[+ =]

B

Cancel |

7. When communication is established, DriveExplorer displays the
following message, and then begins to map your Kinetix 2000 system.

Device Read - Node #1

Reading Product File Group Test

Cahicel

8. Successtul uploading of your Kinetix 2000 system parameters results in

a Kinetix 2000 system display.
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9. Expand Node 1: 2093D SERVO to examine the Kinetix 2000 system
configuration.

,%mﬁ;:;;;?\:> 209

—|-0 - 20930 SERYO Confi
Pararieger Lisk
IAM
IAM Diags
IAM Group
1AM IjO
Axis 2
Axis 2 Diags
Axis 2 Group
Axis 2 IO
Axis 3
Axis 3 Diags
Axis 3 Group
fxis 3 Ij0 Feedback
Axis 4
Axis 4 Diags -214748.214748 3647
Axis 4 Group
Axis 4 IO
Axis 5
Axis 5 Diags
fixis 5 Group RFPM
Axis 5 IO
Aois 6 0.3713
Axis & Diags
Axis 6 Group

m>—> Node 2 - 1203-SSS-RS232 DFl
\Vw is the SCANport device -
Custom Views

Compare Results

ERVO

20930 SERVQO
Config 0000

Port: O

Revision: 1.095 Series: A

Sys Wait Bus

Node 1 - Port 0: 2093D Servo Config
is the Kinetix 2000 system.

Expand Node 1 to view the system
configuration. This example has:
one |IAM (Axis 1), and five AMs (Axes 2...6).

o O O o B O o e P e Y e e e e e e R e

10. Double-click on Node 2 - 1203-SSS-RS232 DFI to examine the
SCANport device configuration.

=1 Devices
= Mode 1: - 20930 SERVO 1203_555
—-0 - 20930 SERVO Config
Parameter List

o 1aM 1203-555
Puar Supply Data
Shunt Data RS232 DF1
Configuration
Manitar Port: 2

+]-14M Diags Revision: 3.005 Series: B

+|- 1AM Group

- TAM 1D

2 firls 2 Operational

+- Axis 2 Diags

+- Axis 2 Group

11. Click on Node 1: 2093D SERVO to return to the Kinetix 2000 system
configuration display.
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12. Double-click on Parameter List to display the parameter functions.

Devices s | mip.pat | Mame | value |units |
—|-Mode 1: - 20930 SERYO R 101 Master Cyc Time 2000 | usec
—-0 - 20930 SERVO Config (R 10 0.2 Ring Comm Time 2000 | uSec
Parameter Lisk R Li03 AT Start Time 20 uSec
o TAM R 1:0.4 smitfRec Tr Time 10 uSec
R 1:0.5 Min Fb Proc Time 373 u3ec
Par Supply Data | p 4, g ¢ AT Trans St Time 25 uSer
Shunt Data R 1107 Fb Capture Pt 1608 uSec
Configuration R 1:0.6 Cormmand Yalid Tm 203 ugec
Monitor R 1:0.9 MDT Drive Pos 1
+- IAM Diags R 1:0.10 MDT Length 16 byte
+- TAM Group R 101 Shut Down Errors 0000 0000 0000 0000
1 TAM TjO E 1012 Drrive Warnings 0000 0000 0000 0000
- e 7 R 10013 Drive Status o000 o000 0100 1011
i i R 104 Corrmun Errors 0000 0000 0000 0100
- Aixds 2 Diags R 1:0.15 Telegram Type 7
+- Ais Z Group R 1:0.16 IDM List AT 51
+- Axis Z I]O R 1:0.17 Reserved a
¥ Ais 3 R 1:0.18 Reserved i}
+- Axis 3 Diags 2 i: gég Eeservej g
N LN ESErvEe
: ii:z : Ergup R 11021 Reserved a
° R Li0z2 Reserved a
- s 4 R 1:0.23 Reserved ]
+- Ais 4 Diags R 10,24 10N List MDT 47
+ - Axis 4 Group F  1:0.25 Reserved 1]
+- s 4 1J0 R 11026 Reserved i}
4 Axis © R L1027 Reserved a
. . R 1:0.28 MST Errors 1]
* nx?s 5 Diags R 1029 MDT Errars 1]
£1-fods 5 Group * 110,30 Version Data YER. 01,95.15
+- Axis STfO R 1:0.31 Reserved i
+- Ads B * 1032 Prime OF Mode 0 o000 aoo0 0000 0011
+- Axis & Diags * L33 Primme OP Mode 0 0000 0000 0000 0011
+- Axis & Group R 1034 Reserved i}

Each parameter includes these functions.

Column Description of Contents

S Status
R= Read only
*= Editable
N = The node number of the device on the network

N-PP# P= The port number (0 if a device)

o P#= The parameter number associated with a specific programming
parameter

Parameter number progression is:

0... 999 = Axis 1 (IAM)
1000...1999 = Axis 2
2000...2999 = Axis 3
3000...3999 = Axis 4
4000...4999 = Axis 5
5000...5999 = Axis 6
6000...6999 = Axis 7
7000...7999 = Axis 8

Name The item name
Value The present value of the item
Units The unit of measurement for the item

For example, scrolling down to Parameter 30 (* 1:0.30 Version Data VER
01.95.18) indicates this is the IAM inverter, with version 01.95.18 (version
01.95, build 18). It is the first axis in the 2093 system or the IAM. To view
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Axis 2, parameter 30, move to 1:0.1030. To view parameter 31 for Axis 2
move to 1:0.1031.

[ RTINS HESaryed u

L 1:0.28 M5T Errors u]

L 1:0.29 MDT Errors u]

10,30 “ersion Data VER. 01.95. 18

L1031 Reserved 0

R e 4 Prime OF Mode 0 Q000 0000 D000 0011
1:0.33 Prime= OF Mode 0 0000 0000 0000 0011

L1

(0.3 Reserved 1]

13. Go to the IAM in the Device Workspace, and select Configuration.
Parameter 708 is the Axes to Flash when using Hypterminal.

IT;|--D,3vices &l |5 | [VHA | Mame | Walue | Linits
- [=-Mode 1: - 20930 SERYO 1: 0.610 Drive CIK 1
: [=}-0 - 20930 SERMO Config 0000 1:0.521 Slave Made List 1
. Parameter List R 1:0.529 Auto Ref Enabled ]
1M *  1:0.708 Axes ka Flash ook oo 1111 1111
Pwr Supply Data 1: 0,501 A-E Application SERCOS Servo
- shunt Data
- Configuration
TIP Check the firmware level of each axis on the power rail. You

should always have the same firmware level for each axis
module in the system.

Parameter 708 is used to flash any axis on the 2093 power rail.

14. Double-click on parameter 708 to open the Axes to Flash window.

708 - Axes to Flash

Bit Selection I Advanced I

W 0- aM Az 1 I~ Bit8

W 1 - duis 2 I Eitg Read
[~ 2- Az 3 I” Bit10

F ii::z; F E:H-IE Select Default
[~ 5-AuisB I” Bit13 Hes Value:
[ B- Az 7 I™ Bit14

[~ 7 - s 8 I Bit15 |3

k. Cancel | Apply |

Drive Explorer does not do the flashing, but it allows you to determine
which drives to setup for flashing with Hyperterminal. The Axes to Flash
window shown indicates Axes 1 and 2 are selected for flashing,

15. Select Apply, and then OK after you have selected all axes to flash.

16. Close Drive Explorer.

Publication 2093-UM001A-EN-P — March 2007



Upgrading Firmware 193

Using Drive Executive to Setup the Kinetix 2000 Drives to Flash

Follow these steps to use Drive Executive v4.01. to identify the Kinetix 2000
axes to be flashed.

1. Connect the 1203-SSS serial cable between the appropriate COM port
on your personal computer and the serial communication port on the

Anacanda.

2. Connect the 1203-SSS SCANport cable between the SCANport on the
Anacanda and the DPI connector on the top of the IAM.

The drive sources power to the 1203-SSS communication device when
Control power is applied to the drive.

3. Observe the LED indicator to verify that the 1203-SSS has power.
SCANport/DPI
Connector ————————

Power LED

Serial Communication

- Connector

4. Open RSLinx software.

IMPORTANT Drlve_: Execupve must ex_cha_nge information via RSLinx. This
requires serial communication between the DPI port on the
Kinetix 2000 drive and your personal computer. Ethernet, or other
communication standards are not compatible.

5. In RSLinx, configure a communication driver to interface between your
pc and the DPI port on the Kinetix 2000 IAM.

1. Select Add New.

Available Driver Types:

|F|S-232 DF1 devices j Add Mew...

2. Name the device RS-232 DF1 devices as shown.
3. Select OK.
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6. Configure the RS232 DF1 Device as shown.

Configure RS-232 DF1 Devices

‘ Device Mame: AB_DF1-1

Comm Port; IEDM'I 'I

Dievice: I‘I??D-KF2£1 ?BE-KEJSC&NmeI

Parity: INone vI
Stop Bits: |1 vI

Baud Fate: |384DD vI Station Humber: Im
[Octal)

Ermor Checking:  |ECC

Pratocal: I Full Duplex  « I

Auta-Configure | ‘

Canfigure Dialer |

[ Use Modem Dialer

Ok | Cancel | Delete |

Help |

The baud rate for a 1203-SSS device is often written on the back label. If
the baud rate is not found, you should attempt to connect by entering

different baud rates.

® Select the correct baud rate for the device. The diagram shows

38,400 as the correct baud rate.

® Verify the correct Comm Port is selected for your pc. No conflicting
programs should be using this port at this time. For example, RSLinx

should not be open at this time.

e The SCANport must be listed as the Device, and the octal Station

Number is 01.

7. Select Auto-Configure.
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8. A successful connection results in the following display.

Configure R5-232 DF1 Devices

| Device Mame:  AB_DF1-1 |

Coomm Port; IEDM1 vI Device: |1T-"T-"D-KF2.|"'I ?BE-KE;"SD&Npm;I

‘ | P ——

Classic

Station Momber o |

AukoConfiguration appears ko hawve succeeded, however, R3Linx: has Failed to identify the

Ok |
Auto-Configure | ’Auto Canfiquration Successful

[ Use Maderm Dialer LCanfigure Dialer |

QK Cancel | Delete | Help |

If unsuccessful, look at all of the settings, device and baud rate and

propetly select. Be sure RSLinx is occupying the appropriate COMM
only.

9. Click OK, to ignore the note that auto configuration appears successful,
but RSLinx could not identify the device.
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10. A second Caution will appear, that also should be ignored by clicking
OK.

Configure RS-232 DF1 Devices

Device Mame:  AB_DF1-1

Comm Part: | COM1 - Device: 1??D-KF2£1?85-KE£SC&Np0|j

 —— | Statiown Murnber o

Baud Ra

Pari 'j
T STA: 01 TYPE:SB TERM:34 PROC:SE hd
L3

Stop Bi -
op Bi ar plex
Auto-Configure Auto Configuration Successfull

I Usze Modem Dialer
Ok | Cancel | Delete | Help

11. Open RSWho in RSLinx to verify the new driver is recognized.

Connect To Drive
[v Autobrowse I:I

Browszing - node 24 not found

] @ ‘Workstation, USMEQPIMICECHZ
+ % Linx zateways, Ethernet g
-l-Fg AB_DF1-1, Data Highway Plus o1
@ 01, workstation, USMEQPIMICECHZ Workstation

+-@x AB_ETH-1, Ethernet
+-E5 AB_MASTR-1, DF1

1395 DC Serial Comm, OF Cancel

12. Open Drive Executive, advance to Drive Selection, and select Connect
to Drive.
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13. Select the workstation (01 in the preceding diagram) and click OK.

Creating Device Database File lg]

Bannection: USMEQPJMICECH2IAE_DF1-141
Configuation. Confg 000D Carce
Paramneter: 4326 Yalue: 0
Tatal Parms: 5933 Text: NOT USED
Elapzed Time: 160 ms Samples Read: 4385
Average Time: 260 me Total Elapzed Time: 1098135 sec

Drive Executive should connect with the drive and begin to upload the
Kinetix 2000 parameters.

Creating Device Database File E]

Connection:
Device:
Canfiguration:

USMEQPIMICECHZIAB_DF1-141
20930 SERVD [v1.095]
Corfig 0000 Cancel

File:
Total Files:

X

11 Group: 14 of 25
24 Element: 2073

A parameter upload initially occurs, followed by a file group upload.
Each upload displays in a separate screen.

TIP

Upload time varies. It is based on the number of axes on the
power rail and the baud rate of the 1203-SSS.

For example, a baud rate of 38400 requires approximately
25 minutes to upload a six-axis Kinetix 2000 system.
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14. Successful uploading of the Kinetix 2000 parameters results in the
following screen.

wEneitive Lits - [AB_DF1-141 - <20930 SERVO>|

P B Vew Drve Peglwal Took Widom Rl - & x
| EH O h BT Pl
| DNGAPM = A Conaction DR
L] Parameter Hane Value Units | Imernal Yalee | Comment Min Alias.
1 Mariter Gyt T o et [ & #5000
2 Ring Comm Tine 2000 W 2000 ']
3 AT Sart Tone = W W 1 #5000
s ke Tr Tk 10 W W ' s
o M P Proc Trme: a5 e WS 1 #5000
a AT Troens 3 T ) w1 ' 5000
il P Caphure P2 1608 we 108 o 5000
] Corresare ok Ty 200 wee [ 8000
@ DT D Fos: 1 1 1 L
1 MOTLeh 1% bae 4 o530
1L Sk Bown s BEOOOBNGND00 o BOOCOKDON000000  11111ETLETRALENL
12 Crbee Warmings 0000000000000 )
19 o Seue EOOXOONS0I0N] b
14 Comen Ereces 0000000000100 4 0000000000000 111111 LTLALEAL
15 Telgam Tipe ? 7 ] T
16 ENLstAT 51 = 0 555
1 Enor ar a 0 5 ass
R [ ] [ (] 5
29 MOTEmes ] ] 0 ) 5%
0 v Oas wnoan v [ R 015500 AR 019510 iy
W PemeOf Mode O 00000000000 3 LR
T P Of Mo [ 3 OOMOMONONNIN  BOOGONONGNNGT 111111 1ITRITENL
£ ehocky 0.0000 m ] 0.0000. 2147483648 Z14T48. 3647
ar ekt CF st anoon o ] 0,000 2147453640 1A 3T
0 ek 45399997 o VT 0000000 20000 214780.3647
W e 50000062 0000002 50000000 2147483640 £.0000
0 vakry Phack .04z e e 0.0000 2147509040 2147683647
43 velpoaney BO0000000000... 0 m
o0 el e T . z
45 el Scaing 1 1 L 1 1
46 velExgoment ] ] [ ] )
47 Postion Conmand 1803653711 1RSI 0 -ZIATHGAD
[ e Lo ] [ Z1aMERAT ]
s Poabion ek o o “EIATAANAN -HI474R40 TadAT
51 Mok Pusn Fooek LsmEITIE tEEITI o 214T4E3E 2ATaEIAT
T o 0 o lazaEAL laTakyaz *
=Paramaturs
[For He, press F1 Pasameter ook descriptions: [Changeshle Fun Resd Crdy_ Besd Ory_Lirded

15. Expand node x: 2093 SERVO in the device workspace, and double click
on the Linear List. Linear List contains one IAM and five other axes.
The same parameters as Drive Explorer, but in a slightly different
format.

T ar V[ heparameters in Drive Executive are read/write, and

may be saved as an extension dno file.
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16. Expand 1203-SSS in the device workspace. Double-click on the Linear
List to view the 1203-SSS or Anacanda listing both baud rate and

revisions.

- [=]x]
& Fi v i e
h&-EH & | F-0AIRR| & e
@ fccelerating ~| [n2282RPM = Connection: DPI
4 Back - o)
=l Node 1 # Parameter Name Value Units Internal Value | Comment Default Min Max Alias
= B 0-200%0 SERVO T DRI Port z 2 [ 7
18) Linear List 2 DF1 Addr CFg 1 1 1 a 254
w3 1aM 3 DF1 Rate Cfg 38.4kbps = 2 9600bps 9600bps 38.4kbps
[ 1AM Diags 4 Comm Flt Action Fault =| 0 Fault Fault Hald Last
® [3 14M Group 5 Reset Module Ready =l 0 Ready Ready Set DeFaults
v (3 M0 6 Clear DF1 Counts Ready = 0 Ready Ready Clear Courts
-0 Axis 2 i DF1 Packets Sent 20237 20237 0 0 4294967295
403 Axe 2 Disgs 5 DF1 Packets Revd 20239 20239 0 i 4294967295
503 Axis 7 Groum 3 Undelivered Msgs 0 0 0 i 65535
t B Ao 10 ENGs Sent ] 0 i 0 65535
sibeihins 1 ENGs Received 3 3 ] 0 65535
i 12 NAks Received 0 0 0 0 65535
-3 Axis 3Diags 13 HAK Bad Packet 0 0 0 o 65535
¥ (23 Axis 3 Group 14 HAK No Memory o 0 o o £5535
® [g Axis 37O 15 Duplicate Msgs [ 0 [ 0 65535
g Axds 4 16 Inkerface Mode Auto =] 0 Auto Auto SCANport
(23 Axis 4 Diags 17 DFI Data Rate 125kbps 0 125kbps 125kbps 500kbps
+ [13 Axis 4 Group 18 DF1 Addr Act 1 1 1 ] 254
+ 03 Axis 4 TJ0 18 DF1 Rate Act 30.4kbps z 9600bps S600bps 3. 4kbps
® 3 AxsS 20 Ref | Fdbk Size az-tit 1 16kt 16-hit 32-hit
'3 Axis 5 Diags 21 Datalink Size az-bit 1 16kt 16-hit 32-hit
+ [23 Axis 5 Group
+ (13 Axis STIO
+ 53 Axis 6
* [0g Axis & Diags
+ [23 Axis & Group
+ (13 Axis 6 T/0
[ Defaul: Custom
= =pfly 2 - 1203-555
18] tinear List
[ Defaul Custom
v
<aParameters

For Help, press FL

Parameter color descriptions: |Changeable [Run Read Only Read Only |Linked

Go to Help in Drive Executive to scan for information such as Linear List
or Parameter listing, Breakdown of the functions listed are as follows:
Each parameter includes these functions.

Column Description of Contents

# Parameter number

Parameter Name Short name of the parameter

Value Current value of the parameter

Units Units describes the measurement units for this parameter.

Internal Value

Source Parameter
Comment

Min

Max

Alias

For example, Volts and Amps.

Internal values are unscaled values used by the device and by controllers
that communicate with the device. The information in this field provides the
scaling information to calculate the internal value from a scaled value.

Displays the source parameter, if any.

Displays comments previously entered.

The minimum value is the lowest possible value for this parameter.
The maximum value is the highest possible value for this parameter.

Displays an alias, or alternative name, previously entered.

The following columns do not appear by default, but can be made available through View Options.

Internal Default
Internal Min

Internal Max

The default value expressed in internal units.
The minimum value expressed in internal units.

The maximum value expressed in internal units.
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e Ll Lz L T

Drive Executive parameters are identical to those in Drive Explorer, but
the format is different. You only see the parameter number, parameter

name, related data.

Parameter number progression is:

0... 999 =Axis 1 (IAM)

1000...
2000..
3000..
4000..
5000...
6000..
7000..

1999 = Axis 2

2999 = Axis 3
3999 = Axis 4
4999 = Axis 5

5999 = Axis 6

6999 = Axis 7
.7999 = Axis 8

For example, scrolling down to parameter 30. In this example 30 or the
IAM inverter version data of VER01.95.18(Version 01.95, build 18). This
is the first axis in the 2093 system or the IAM. If Axis 2 were to be
reviewed, move to 1030. To view parameter 31 for Axis 2 move to 2031.

z8 MST Errars a a a a EE535
29 MDT Errars a a a a EE535
30 Version Data VER 01.95.18 =l 0 YVER 019518 YEROL.95.18 467
32 Prime OP Mads 0 0000000000000011 3 00000000000, 00000000000... 11111111111...
33 Prime OP Mads 0 0000000000000011 3 00000000000, 00000000000... 11111111111...
36 Veldty Command 0.0000 om0 0.0000 -214748.3648  214748.3647
127 Walmmiby MFFzak n mnnn [t n nnn -214748 R48 214740 W4T
17. Go to the IAM in the Device Workspace and select Configuration.
Parameter 708 has the Axes to Flash when using Hypterminal.
S | w | raramews same | vawe | Vs (e e vawecommeny  velaue | min | max |
0 - 20930 SERVO 610 Drive OK i i i 0 1
Linear List 521 Slave Node Lisk u] 1] o a 255
3 1am 529  Auto Ref Enabled o o o 1} 1
Pwr Supply Dal | |708  Axes to Flash 0000000000000001 1 00o00000111,,, 00000000000, ,, 00000000111...

501 A-B Application

SERCOS Spind

M

SERCOS Spind

SERCOS Spind

DPI Servo

18. Double-click on parameter 708 or Axes to Flash to open the Parameter
708 “Axes to Flash Properties” dialog,
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TIP

Check the firmware level of each axis on the power rail. You
should always have the same firmware level for each module

type.

Parameter 708 is used to flash any axis on the 2093 power rail.
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Parameter 708 - "Axes to Flash” Properties [X|

"Walue | Documentation I

0 i Adsis 1 8 [ Eit8
11 fwiz 2 3 [ Eit9
21 Awizd 10 [~ Bit 10
31 Awisd 1 [ Bit11
4 Awis5 12 [~ Bit12
5 AwisB 13 [T Bit13
B Awis 7 14 [~ Bit14
T Awiz @ 18 [T Bit15
Internal ¥alue

1
@ Dec  Hex © Bin

Paraneter Help |

Walue Internal ' alue

Minimurn:  0000000000000000 0
Marimum: 0000000011111111 255
Default: 0000000011111111 255

Range

ak | Cancel

19. Select the axes to flash, and then click OK.

Drive Executive does not flash the axes, but it allows you to select one or
more drives that are to be flashed with Hyperterminal.

20. Close Drive Executive.
A prompt will ask whether you want to save the uploaded parameters. If

you choose Save, an extension dno is applied to the file, that allows you
to reuse this Drive Executive file.
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Using Hypertermin al to This section provides instructions on how to perform a HyperTerminal

. . session. Typically Hyperterminal is located in the directory path
II:JI'ASH the Klnetlx 2000 Programs\ Accessories\ Communications\Hyperterminal.
rive

1. Start Hyperterminal.

2. A new dialog opens.
<. Mew Connection - HyperTerminal

File Edit Yiew Call Transfer Help

Connection Description

i New Connection

Enter a name and choose an icon for the connection:

Narne:
|K2K Flash

lcon:

ok | Canecel |

Disconnected |Auto detect  |Auto detect [scrolL [caPs  [mum  [Capture  [Print echo

3. Type a new Hypterminal name and choose the first icon for the
connection.

4. Select OK, and the following dialog opens.
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Connect To

& 12K Flash

Enter detailz for the phone number that you want to dial:

Countryregion: IUnitEd States 1] ;I

Area code: |1

Phone nurmber: I

Connect using: I CORT ;I

Qk | Cancel |

5. Select the appropriate COM port. Be sure the port is not tied to another
program or in use by other software. For example, if you just used Drive
Executive, RSLinx may be open.

6. Select OK to open the next dialog box.

COM1 Properties

Part Settings |

Bitz per second; I Ja400

Lo

D ata bits: IB ;I
P arity: IN.:.ne ;I
Stop bits: |1 LI

Flaw contral; IKnn £ Hoff

1

Festore Defaulkz |

] Canicel | Apply |

7. Setup the port setting as shown in screen above.
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You may notice that the baud rate is the same setting as used with Drive
Explorer or Drive Executive and is tied to the baud rate of the 1203-SSS
device.

8. Select OK.

This completes the configuration of your Hyperterminal session.

Flashing Kinetix 2000 Firmware with Hyperterminal

This procedure assumes you have identified which axis modules require
flashing, have set the Axes to Flash parameters, and have configured a
Hyperterminal session.

IMPORTANT You mu§t also knoyv Where to find your firmware update
(extension _a or hinary) file.

1. Press Enter to open the Hyperterminal main menu.

2 AEE

0= 3 08B &

1203-55S Smart Self-powered Serial Converter - DPI, Rewvision 3.805, Build &
Main Menu - Enter Number for Selection

1> Display Setup Parameters

2> Display Event Queue

3> Flash Upgrade

‘Connected 0:00:06 Auto detect 38400 8-h-1

If you have difficulty opening a Hypterminal session, verify you have:

e the port setting the same as in the previous section.
e the 1203-SSS connected.

e the baud rate setting the same as in the previous section.
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2. Enter 3) to select Flash Upgrade. The following dialog opens.
@ BEE

EEEEEE

1203-555 Smart Self-powered Serial Converter — DPI, Revision 3.005, Build 4
Main Menu - Enter Mumber for Selection

1> Display Setup Parameters

2> Display Event Queue

3> Flash Upgrade

Flash Upgrade — Enter Number for Selection
0> 20930 SERVO
2> This 1203-58§

Connected 0:01:07 Auko detect 36400 8-N-1

3. Enter 0), as the 2093 SERVO (Kinetix 2000) was identified earlier. The
following dialog appears.

2 AEE

0= 5 08B &

1203-55S Smart Self-powered Serial Converter - DPI, Revision 3.005, Build &
Main Menu - Enter Number for Selection

1> Display Setup Parameters

2> Display Event Queue

3> Flash Upgrade

Flash Upgrade - Enter Mumber for Selection
0> 20930 SERVO
2> This 1203-§SS

You have chosen to update —— 06> 2093D SERVO

To update the FLASH memory, vou need a terminal program capable of
downloading a binary file using the XMODEM protocol and a FLASH update
file from Rockwell Automation. When you press 'Y’ to signal that you
are ready to proceed, the terminal program will start displaying the
letter 'C’. This signals the KMODEMW protocol that the download may
proceed. You then have one minute to start the transfer. Press CTRL-R
to cancel an update started by mistake. Are vou ready to proceed? (Y/N)

‘Connected 0:02:25 Auto detect 38400 &-M-1

4. Select Y, when you are ready to perform the function and have found
the firmware file. The screen to the right of the (Y/N) will fill with the
character C to indicate it is waiting to download.

As displayed in the dialog above, you have 1 minute to start
IMPORTANT the transfer. If you do not start the file transfer within this
time, you must repeat the previous sequence fromstep 1.

5. From the Transfer menu, select Send File.
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M Send File

Folder: C:\Program Files\windows N T HyperT erminal

Filenarme:
IJperT erminalhc2093 W0T_95_18_2007_M1_25.f a Browse. .. |
Frotocal;

IXm-:u:lem ;I

Send | Cloze | Cancel |

6. Browse for your firmware upgrade file. For Hyperterminal, the file must
be a binary or extension a. (Only SERCOS ControlFLLASH has the
extension nvs.).

7. Select Xmodem as the transfer Protocol.
8. Click Send to start the flash upgrade.

The following dialog opens. It is followed by additional dialogs that
detail the progress of the flash upgrade.

Xmodem file send for K2K FLASH

Sending: IC:'\F’rnglam Filestwindows T HyperTerminalwe2093_V01_95 18 2007

Packet: |'| 646 Ermor checking: ICHE
Retries: ID Total retries; ID

Last eror; I

File: [ [208K of 673K

Elapzed: IDD:DE:SS Remaining: IIJIJ:'I2:3F" Throughput: |531 cps

Cancel | cps/bps |

To avoid unrecoverable drive module faults, do not interrupt
ATTENTION control power to the IAM, power to the 1203-SSS SCANport

adapter, or power to your computer while the flash upgrade is
in progress.
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When the firmware flashing has started this dialog opens.

K2, FLASH - Hypar T

ODF | & 3| 0is &

Please wait for Flash Update to complete

fConnacted 0:29:28 fukn dotect  BAO0AN-1 5RO |CiRs

When the firmware flashing completes this dialog opens.

</ KZK FLASH - HyperTerminal
Fle Edb Yew Cal Transfer Help

D &3 DB &F

DPI Host Flash Program Updated

Press any key to continue

Connected 0:29:51 o derect [3as008-n-1 [SCROLL  [CAPS [MUM [Capture  [Print echa

S

9. Press Enter, on the keyboard, to return to step 1.

- K2¥. FLASH - Hypar Terminal

D & 3 (05 &

1203-555 Smart Self-powered Serial Converter - DPT, Revision 3.005, Build &
Main Menu - Enter Humber for Selection

1> Display Setup Parameters

2» Display Lvent Queue

3> Flash Upgrade

10. Close the Hyperterminal session.
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11. Return to Drive Explorer or Drive Executive to verify that parameter 30
for each axis module upgraded to the new firmware revision.
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Appendix D

Introduction

Before You Begin

DC Common Bus Applications

This appendix provides integration procedures specific to the Kinetix 2000
multi-axis servo-drive systems configured for dc common bus. The procedure
involves calculating capacitance values and setting the Add Bus Cap parameter
using DriveExplorer software.

Topic Page
Before You Begin 209
Calculating Total Bus Capacitance 210
Calculating Additional Bus Capacitance 210
Kinetix 2000 Capacitance Values 211
Common Bus Capacitance Example 212
Setting the Additional Bus Capacitance Parameter 213

These procedures assume you have mounted and wired your Kinetix 2000 dc
common bus system.

Before you set the Additional Bus Capacitance (Add Bus Cap) parameter in
DriveExplorer software, you need to calculate the following values:

e Total bus capacitance, and

e Additional bus capacitance.

Publication 2093-UM001A-EN-P — March 2007



210 DC Common Bus Applications

Calculating Total Bus
Capacitance

Calculating Additional Bus
Capacitance
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Total bus capacitance is the sum of all capacitance values for your Kinetix 2000
common bus modules. Specifically, this includes the capacitance values for
each of these modules.

¢ cader IAM (converter and inverter)

e Each AM and SM (if present) on the leader IAM power rail
e FHach follower IAM (converter and inverter)

e Each AM on the follower IAM power rails

Refer to Kinetix 2000 Capacitance Values on page 211 for IAM/AM/SM
capacitance values.

IMPORTANT If total bus capacitance exceeds the leader IAM maximum value, a

pre-charge time-out fault is triggered, and error code E90 is displayed.
This fault disables the drive.

If the Leader IAM (230V) is the Total Bus Capacitance must not exceed
2093-AC05-MP1

2093-AC05-MP2 3420 yF

2093-AC05-MP5

If your total itance value ex the value in the tabl
IMPORTANT your total bus capacitance value exceeds the value e table

above, you must decrease the total bus capacitance by removing axis
modules.

Additional bus capacitance is the sum of all follower IAM and AM capacitance
values for your Kinetix 2000 common bus modules. Specifically, this includes
the capacitance values for each of these modules:

e Hach follower IAM (converter and inverter)

e Each AM on the follower IAM power rails

Enter the additional bus capacitance values in step 6 of Setting the Additional
Bus Capacitance Parameter.
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Kinetix 2000 Capacitance
Values

Use the tables below when calculating total bus capacitance and additional bus
capacitance for your Kinetix 2000 common bus application.

IAM and AM (230V) Modules

IAM Converter Capacitance IAM or AM Inverter Capacitance
(230V) uF (230v) uF
2093-AC05-MP1 or
2093-AC05-MP1 2093-AMP1
2093-AC05-MP2 or
2093-AC05-MP2 540 2093-ANIP2 200
2093-AC05-MP5 or
2093-AC05-MP5 2093-AMP5
2093-AM01
540
2093-AM02
SM (230V) Module
SM Capacitance
(230V) uF
2093-ASP06 164
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Common Bus Ca pacitance In the example below, the sum of the leader IAM power rail modules
Example capacitance and the follower IAM power rail modules capacitance (1984 plf

and 1340 pF) equals 3324 uF total bus capacitance. This configuration does
not exceed the maximum total bus capacitance of 3420 uF for a common bus
Kinetix 2000 system.

Calculating Common Bus Capacitance

Three-phase Kinetix 2000 (230V) Common Bus System
230V ac Leader Bus Capacitance 1984 pF
Input Power Follower Bus Capacitance + 1340 pF
Total Bus Capacitance = 3324 pF
AC Line
Filter
= 1T E——— = —a— Leader IAM
= = &=
— : 8 £l 8
L L
£
:
¢ 1 ¢ D j - -
Line Interface Module I
(optional
component) SM (2093-SM) 164 pF
AM (2093-AM02) 540 pF

AM (2093-AM01) 540 pF
IAM (2093-AC05-MP5) Converter 540 pF

Inverter 200 pF
Leader Bus Capacitance = 1984 pF

Foll 1AM

PRF (2093-PRF) 0pF
AM (2093-AMP1) 200 pF

AM (2093-AMP2) 200 pF
AM (2093-AMP5) 200 pF
IAM (2093-AC05-MP5) Converter 540 pF

Inverter 200 pF
Follower Bus Capacitance = 1340 pF
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Setting the Additional Bus
Capacitance Parameter

In this procedure you will set the Add Bus Cap parameter using DriveExplorer

software.

The following hardware and software tools are required to provide the
necessary communication link between your personal computer and the

Kinetix 2000 drive system running DriveExplorer software.

Description

Catalog Numbers

Version

DriveExplorer software (1)

9306-4EXPOZENE

5.02 or later

Anacanda Serial to DPI Adapter @)

1203-SSS (Series B)

3.004 or later

RSLogix 5000 Software

9324-RLD300NE

16.0 or later

) Refer to DriveExplorer Getting Results Manual, publication 9306-GR001, for instructions.

2 Additional information regarding these communication and software tools is available at

http://www.ab.com/suppart/abdrives.

B3 Refer to 1203-SSS (series B) FRN 3.xxx User Manual, publication 20COMM-UMQ01, for instructions.

To avoid personal injury or equipment damage, at least one end of a
ATTENTION SERCOS fiber-optic cable must be disconnected from the drive. This

ensures that motion will not occur while changes are being made to
the Add Bus Cap parameter.

Remove SERCOS Communication

Follow these steps to remove (break) SERCOS communications.

1. Remove three-phase and control power from the Kinetix 2000 drive

system.

2. Remove one of the SERCOS fiber-optic cables.

Fiber-optic cable connections (Tx and Rx) are located on the top of each

TAM/AM.

3. Reapply three-phase and control power.

Set the Additional Bus Capacitance Parameter

Follow these steps to set the Additional Bus Capacitance parameter.

1. Start your DriveExplorer software.

2. From the menu bar choose Explore\Connect\Local ot enter Cttl-L

from the keyboard.
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DriveExplorer software will read your system.

3. Observe the Linear List of parameters as grouped by Node, Port, and
Axis hierarchy as shown below.
Linear List Legend
i P.ox xxx

- I —_

A
Parameter Number

30 = Version Data
Axis Number

0=1AM (axis 1)
1 =AM (axis 2)
2 =AM (axis 3)
3 =AM (axis 4)
DPI Port Number

Network Node Number

4. Select the appropriate Devices\Node\Product\ path and navigate to
the N:P:x599 Add Bus Cap parameter as shown.
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=l Devices s | MiPP2 | Name | value | Units |
=-Mode 1: - 20930 SERVO 1: 0,562 Torg Lowpas Frgd 2000 rdfs
0 - 2090 SERYO Config 1:0.563 Regen Energy val 1000.0 %
Parameter List 1: 0,564 Accel Feedback 0,000 rds2
1AM 1: 0.565 Reserved o
+1 1AM Dings 1! 0.566 Reserved 1]
1: 0,567 Reserved o
+ 1AM Group 1: 0.566 Reserved ]
+ 1AM 10 1: 0.569 Reserved ]
s 2 1: 0.570 Reserved a
+| dxis 2 Diags 1: 0,571 Stopping Torque 1000.0 o
e 1085 Twglsedan oo e
X $ 0. org Scale Gain . frp
: 2::: g to 1: 0.574 Friction Window o
N 1: 0,575 Biacklash ‘Window o
- Axis 3 Diags 1 0.576 Cont Targ Limit 100 %
+1 Axis 3 Group 1: 0.577 Reserved ]
+- fxis 3 [0 1. 0.578 Reserved o
+- Axis 4 1:0.579 Reserved 1]
o € s 0% femreaemt o
. L0, jome Targue Fi ms
. :z:: : IG;SL'D 10582 Auto Home Disabled
1:0.583 Orient Complete o
+ Axis 5 1: 0,554 Reqg 1 Window Min a
+]- Aixis 5 Diags 1:0.585 Req 1 Window Max 1]
+- Axis 5 Group 1! 0.586 Req 2 Window Min a
- fxis 5 IO 1:0.587 Reqg 2 Window Max 1]
1 fixis 6 i: g:gg :ﬂme;rq ThrTe;h . SD.D Yo
X $ 0. omeTorg > Thrs!
= Ax!s & Diags #* 10590 Home to Torque 1]
e * 10531 ShuntCap 0 uF
) fodis & T/O * 10592 Bus Req Catalog Internal
52 -1203-555RS232DFL |+ ;0,593 Shunt Ws 25 %
Parameter List 10594 Shunit Kl 150 sec
Cushom Yigws #* 10,595 Shurt ks 106 msec
Compare Results * 1059 Shunk Power 14 watt
#110.5a7 shunt Res 50.00 Ohms
H - f BrasRegiE-
< * 10,599 iadd Bus Cap DHF
Rt Reserved

5. Double-click the N:P:x599 Add Bus Cap parameter.

The command dialog for parameter x599 - Add Bus Cap opens.

Value Edit | advanced |

“Walue 1340 uF
Internal Value [1_340
" Hex % Dec  Oct
in i}
han adz0
Diefault 0 Select Default
oK Cancel | Apply |
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6. Sclect the Value Edit tab and enter the Add Bus Cap Value (UF).

7. Click OK, and verify the correct Add Bus Cap value is displayed in the
Node, Port, Axis hierarchy.

* 1:0.595 Bus Reg ID 1

* 110,599 add Bus Cap 1240 uF
R 10600 Resered L

* 1:0.801 Soft Crerbryl Ak Drrive Ackion

Save the Add Bus Cap Parameter to Non-volatile Memory

Follow these steps to save the Add Bus Cap parameter to non-volatile
memory.

1. From the menu bar choose Actions\Non-volatile Memory.

The following message dialog opens.
| B

Save current device values to non-valatile memory. Save

Recall device values from non-valatile memary. Recall

Reset device values to defauls. Load Defaults
Cloze

2. Click Save.

The changes are saved to non-volatile memory and the following
cautionary message dialog opens.

: P

Caution

& Thiz action will ovenwrite existing device values that are currently
saved in the product's non-volatile memary.

Contirue 7

-
o
@

\:
o

3. Click Yes.

The save to non-volatile memory is complete and the following
confirmation message dialog opens.

DriveExplore |

Save to non-volatile memory was successhul,

OK |

4. Click OK.

5. Close the DriveExplorer software.
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Reconnect SERCOS Communication

Follow these steps to reconnect SERCOS communication.

1. Remove three-phase and control power from the Kinetix 2000 drive

system.
2. Replace the SERCOS fiber-optic cable removed eatlier.

Fiber-optic cable connections (Tx and Rx) are located on the top of each
IAM/AM.

3. Reapply three-phase and control power.
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Index

Numerics

1203-SSS serial cable 188, 193
15-pin panel-mount breakout kit 97
1756L.60MO3SE 109

1756-MxxSE 109

1768-M04SE 109

1784-PM16SE 109

44-pin panel-mount breakout kit 97

A

ac line filters
noise reduction 36
acronyms 9
additional bus capacitance 213
calculating 210
example 212
additional resources 10
AM
inverter bus capacitance 211
anacanda software 213
applying power 123
autotune fault 137
aux fdbk noise fault 137
aux feedback AQB 137
aux feedback loss 137
auxiliary encoder etror 136
auxiliary feedback
specifications 57
axes to flash 188, 193
axis module
catalog number 16
configuring 103
connector designators 44, 45
dimensions 164
status indicators 139
witing requirements 74
axis propetrties 119
axis unstable 143

backplane comm 138
bandwidth 130
base node address 104
example with double-wide
modules 107
example with two ControlLogix
chassis 106, 108
example with two power rails 105

baud rate 104

block diagrams
TAM converter 184
TAM/AM converter 183
shunt module 185

blown fuse 134

bonding
EMI (ElectroMagnetic

Interference) 26

examples 27
high frequency energy 27
subpanels 27

brake 181

brake relay 182

building your own cables 62

bus, common (dc)
overcurrent 138
overvoltage 135
status LED 139, 141
undervoltage 135

bus capacitance, common (dc) 210
Kinetix 2000 maximum 210
module values 211
total 210
understanding 209

bus regulator 117

C

cables
building your own cables 62
categoties 34
fiber optic cable length 99
maximum feedback cable length
161
shield, EMC 86, 87
calculating
follower bus capacitance 210
total bus capacitance 210
CAN init 138
catalog number
axis module 16
integrated axis module 16
power rail 16
shunt module 16
slot filler 16
CB1, CB2, CB3 123
CE compliance 17
cettifications 163
circuit breaker
LIM 123
selection 21
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specifications 157

coil current 182
comm status LED 139
common bus (refer to DC common

bus)

common bus flt 139
configuring

AM 103

axis properties 119

base node address 104

baud rate, IAM 104

bus regulator 117

controller properties 110

conversion tab 120

coordinated system time master
110

cycle time 113

data rate 112

dc common bus 117

delay times 121

download program 122

fault actions 121

IAM 103

module properties 114

motion group 118

motor feedback 120

node address 114

optical power 113

optical power level 104

SERCOS module 109

SERCOS module properties 111

transition phase 113

units tab 120

connecting

contactor enable 84

feedback 92

1/0 92

motor brake 89

panel-mounted 10 and auxiliary
feedback breakout kit 97

panel-mounted motor feedback
breakout kit 97

premolded feedback cables 95

SERCOS cables 99

shunt resistor 97

connector designators

axis module 45
integrated axis module 45
shunt module 60

connector locations

axis module 44

integrated axis module 43
shunt module 60
contactor enable
relay 53
troubleshooting 142
wiring 84
contactor specifications 159
control power
specifications 55
controlling a brake 181
conventions used in the manual 9
convetsion tab 120
converter bus capacitance 211
CPLD FLT 138
cycle time 113

D

data rate 112
date and time tab 110
dc bus applications 209
DC common bus
follower IAM 67
fuse requitements 68
leader IAM 67
pre-charge 67
dc common bus 213
configuring shunt 117
follower IAM 15
interconnect diagram 174, 175,
176
leader IAM 15
pre-charge 15
total bus capacitance 15
typical installation 15
delay times 121
digital I/O not working 134
digital inputs 51
dimensions
AM 164
IAM 164
PR 166
SF 165
SM 165
disable drive 145
download program 122
drive enable fault 137
drive fault actions 145
drive overcurrent 135
drive overtemp 1306, 138
drive status LED 124, 139
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drive tab 119

drive undervoltage 136

DriveExplorer
software 213

E

earth ground 71
electromagnetic compatibility,
increasing 36
EMC
cable shield 86, 87
motor ground termination 85
EMI (ElectroMagnetic Interference)
bonding 26
enclosure
requirements 19
selection 21
sizing, Kinetix 2000 160
encoder communication fault 136
environmental specifications 162,
163
erratic operation 144
error codes 134
establishing communications 139
external shunt resistor 41

F

fault action 145
fault action, programmable 145
fault actions 145
fault actions tab 121
feedback power supply 59
feedback tab 120
fiber optic signals 53
fiber-optic cables
drive-to-drive 100
receive and transmit connectors
99
firmware 187
flashing
axes 188, 193
flashing firmware 187
required software 187
follow error 136
follower IAM 15, 67
fuse
selection 21
fuse specifications 157

G

general system

troubleshooting 143
ground fault 136
ground jumper setting 69
grounded power configuration 63
grounding

multiple subpanels 72

H

hardware enable input 127, 129
hatrdware overtravel 135

HF bonding 26

high frequency energy 27
hookup fault 137

hookup tab 126

1/0
connections 92
pin-outs, AM 46
pin-outs, IAM 46
specifications 51
IAM
converter 211
IAM and single follower
interconnect diagram 174
IAM converter 184
TIAM inverter 183
IAM leader
interconnect diagram 175
IAM with multiple followers
interconnect diagram 176
IAM/AM 211
Ifbk HW fault 137
illegal hall state 135
input connector pin-outs
IAM 49
input power source 124
input power wiring
3-phase delta 64
determining input power 63
ground jumper setting 69
grounded power configuration 63
single-phase power configuration
66

ungrounded power configuration

65
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installing drive accessories

ac line filters 36
motor brake 36
thermal switch 36

installing your drive 19

bonding examples 27

bonding subpanels 27

cable categories 34

circuit breakers 21

enclosure selection 21

fuses 21

HF bonding 26

noise zones 28

system mounting requitements 19
transformer 20

integrated axis module

catalog number 16

configuring 103

connector designators 45

connectot locations 43

dimensions 164

interconnect diagram 169, 170

single-phase interconnect diagram
173

status indicators 139

three-phase interconnect diagram
172

witing BC connector 89

witing CED connector 84

witing CPD connector 81

witing IPD connector 82

witing MP connector 85

witing requirements 73, 74

interconnect diagrams

2093 with MPF-A and MPS-A
motor 179

2093 with MPG-A motor 178

2093 with MPL-A and MPG-A
motor 178

2093 with MPL-A motor 178

2093 with TL-Series motor 180

2093 with Y-Seties motor 181

external brake relay 182

notes 168

powet, dc common bus 174, 175,
176

power, IAM with LIM 169, 170

power, single-phase IAM without
LIM 173

power, three-phase IAM without
LIM 172

shunt module 177
interpreting status indicators 134

inverter bus capacitance 211
IPM fault 135

K

Kinetix 2000
additional resources 10
axis properties 119
module capacitance values 211
module properties 114
overview 11
power
single and three-phase
converter 154
specifications
brake relay coil current 182
enclosure sizing 160
maximum feedback cable
length 161
power
AM 230V 155
AM inverter 155
auxiliary power 156
IAM converter 154
IAM inverter 155
single-phase system 156
SM 156, 157
three-phase system 156
weight 162
system overview 12
Kinetix 2000, specifications 154
power
single and three-phase 154

L

leader IAM 15, 67
LED
bus status 139, 141
comm status 139
drive status 124, 139
logic power 123
SERCOS interface module 125
seven-segment 123
shunt fault 141
status 123
temperature fault 141
line filters specifications 163
line interface module
circuit breakers 123
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interconnect diagram 169, 170
three-phase power 124
witing 24V connector 80
witing APL connector 77
witing CPL connector 79
wiring IPL connector 77
witing OPL connector 78
witing P2 connector 79

logic power LED 123

low profile connector kits
witing 95

maximum feedback cable length 161
memory init 138
module mounting order 38
module properties
IAM 114
SERCOS module 111
Motion Analyzer CD 10
motion group properties 118
motor accel/decel problems 143
motor and feedback tab 120
motot brake 36
motor encoder error 136
motor feedback loss 135
motor jumps when first enabled 134
motor overheating 144
motor overtemp 134
motor velocity problems 143
motors
brake wiring 89
feedback pin-outs 47, 48, 93
feedback specifications 57
ground termination 85
interconnect diagram
external brake relay 182
MPF-A and MPS-A 179
MPG-A 178
MPL-A 178
MPL-A and MPG-A 178
TL-Seties 180
Y-Seties 181
power and brake pin-outs 50
power wiring

MP 86, 87

Y-Series 88
testing 126
tuning 126

mounting your drive

external shunt resistor 41
module mounting order 38

mounting modules 40
mtr fdbk noise fault 137

no communication 139
node address 114
noise
feedback problems 144
zones 28
noise, abnormal 144
NV mem init 138

0

objects init 138

optical power level 104, 113
overspeed fault 136
overview 11

P

panel
requitements 19
patameter 213
pin-outs
1/O connector
IAM/AM 46
input connector
IAM 49
motot and brake connector 50
motot feedback connector 47, 48,
93
shunt module connector 60
planning your installation 19
power dissipation specifications 160
power indicator not on 134
power phase loss 137
power rail
catalog number 16
dimensions 166
removing 151
removing modules 150
replacing 152
power supply, feedback 59
power up 123
pre-charge 15, 67
pre-charge fault 136
pre-charge flt 139
premolded feedback cables 95
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problems, general 143
programming

fault actions 145
publications, related 10

reducing electrical noise 36
reference documents
16 axis SERCOS interface
installation 10
3, 8 or 16 axis SERCOS interface
installation 10
3, 8, or 16 axis SERCOS interface
installation 10
Kinetix motion control selection
guide 10
line interface module installation
10
SoftLogix motion card
configuration 10
related publications 10
relay output, brake relay MBRK+/-)
181
release version 187
removing modules 150
replacing modules 151
rotation, problems 144
routing power and signal wiring 62
RSLogix 5000 software 109, 213

S

SCANport comm 138
SCANport/DPI adapter 213
SCANport/DPI connector 188, 193
self sense fault 137
SERCOS
connecting cables 99
connections 53
SERCOS init 138
SERCOS module 109
properties 111
SERCOS ring fault 137
SERCOS same addr 137
setting parameter
add bus capacitor 213
seven-segment status LED 123
shunt bus capacitance 211
shunt fault LED 141
shunt module 185
catalog number 16

connector designators 60
connector locations 60
dimensions 165
interconnect diagram 177
pin-outs 60
troubleshooting 140
wiring requirements 74
shunt resistor
witing 97
shunt time fault 138
shunt time out 138
shutdown 145
single-phase power configuration 66
slot filler
catalog number 16
dimensions 165
SM
bus capacitance 211
software
RSLogix 5000 109
softwate overtravel 135
specifications
certifications 163
citcuit breakers 157
contactor ratings 159
control power 55
environmental 162, 163
feedback
motor and auxiliary 57
power supply 59
fuses 157
1/0
contactor enable relay 53
digital inputs 51
Kinetix 2000
brake relay coil current 182
maximum feedback cable
length 161
power
AM 230V 155
AM inverter 155
auxiliary power 156
IAM converter 154
IAM inverter 155
single-phase system re-
quirements 156
SM 156, 157
three-phase system re-
quirement 156
weight 162
line filters 163
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power dissipation 160
SERCOS connections 53
transformer 159
status indicators 134
status LEDs 123, 139
status only 145
stop motion 145
sutge suppression 90
switches
base node address 104
baud rate 104
optical power level 104
system block diagrams
IAM converter 184
TAM/AM inverter 183
shunt module 185
system ground 71

system mounting requitements 19

system overview 12
dc common bus 15
with LIM 13
without LIM 14

T

task init 138
temperature fault LED 141
testing
motor 126
testing axes
hardware enable input 127
hookup tab 126
thermal switch 36
total bus capacitance 15
example 212
Kinetix 2000 maximum 210
transformer sizing 20
transformer specifications 159
transition phase 113
troubleshooting
bus status LED 139, 141
comm status 139
contactor enable 142
disable drive 145
drive status LED 139
error codes 134
fault action 145
general
autotune fault 137

aux fdbk noise fault 137
aux feedback AQB 137

aux feedback loss 137
auxiliary encoder error 136
backplane comm 138
blown fuse 134

bus overcurrent 138

bus overvoltage 135

bus undervoltage 135
CAN init 138

common bus flt 139
CPLD FLT 138

digital I/O not working 134
drive enable fault 137
drive overcurrent 135
drive overtemp 1306, 138
drive undervoltage 136
encoder communication
fault 136

follow error 136

ground fault 136
hardware overtravel 135
hookup fault 137

Ifbk HW fault 137
illegal hall state 135

IPM fault 135

memoty init 138

motor encoder error 136
motor feedback loss 135
motor jumps when first
enabled 134

motot overtemp 134
mtr fdbk noise fault 137
NV mem init 138
objects init 138
overspeed fault 136
power indicator not on 134
power phase loss 137
pre-charge fault 136
pre-charge timeout flt 139
SCANport comm 138
self sense fault 137
SERCOS init 138
SERCOS ting fault 137
SERCOS same addr 137
shunt module fault 138
shunt time out 138
software overtravel 135
task init 138

unknown axis 137

general system problems 143

abnormal noise 144
axis unstable 143
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erratic operation 144
feedback noise 144
motor accel/decel problems
143
motor overheating 144
motort velocity 143
no rotation 144
Logix/drive fault behavior 145
no communication 139
programmable fault action 145
shunt fault LED 141
shunt module 140
shutdown 145
status indicator 134
status only 145
stop motion 145
temperature fault LED 141
tuning axes
bandwidth 130
hardware enable input 129
tune tab 129
tuning drive-motor 126
typical installation
dc common bus 15
with LIM 13
without LIM 14

U

ungrounded power configuration 65
units tab 120
unknown axis 137

upgrading 187

W

weight specifications
Kinetix 2000 162

wiring
building your own cables 62
contactor enable 84
earth ground 71
ground jumper setting 69
grounded power configuration 63
1/O connections 92
IAM
BC connector 89
CED connector 84
CPD connector 81
IPD connector 82
MP connector 85
TAM with LIM
24V connector 80
APL connector 77
CPL connector 79
IPL connector 77
OPL connector 78
P21 connector 79
input power
determining type 63
low profile connectors 95
motor brake 89
motor power 80, 87, 88
requirements 61
TAM 73
IAM, AM 74
SM 74
routing power and signal wiring 62
SERCOS fiber optic cables 99
shunt resistor 97
single-phase power configuration
66
ungrounded power configuration

65
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