o

Allen-Bradley

1394 Digital AC
Multi-Axis
Motion Control

System
(Catalog No. 1394-50)

User
Manual




Important User
Information

Because of the variety of usesfor the products described in this
publication, those responsiblefor the application and use of thiscontrol
equipment must satisfy themselves that all necessary steps have been
taken to assure that each application and use meetsall performanceand
safety requirements, including any applicable laws, regulations, codes
and standards.

Theillustrations, charts, sample programs and layout exampl es shown
in thisguide are intended solely for purposes of example. Since there
are many variables and requirements associated with any particular
installation, Allen-Bradley does not assume responsibility or liability
(toincludeintellectual property liability) for actual use based upon the
examples shown in this publication.

Allen-Bradley publication SGI-1.1, Safety Guidelines for the
Application, Installation, and Maintenance of Solid-Sate Control
(available from your local Allen-Bradley office), describes some
important differences between solid-state equipment and
electromechanical devicesthat should betakeninto considerationwhen
applying products such as those described in this publication.

Reproduction of the contents of this copyrighted publication, inwhole
or in part, without written permission of Allen-Bradley Company, Inc.,
is prohibited.

Throughout this manual we use notes to make you aware of safety
considerations:

ATTENTION: Identifiesinformationabout practices
or circumstances that can lead to personal injury or
death, property damage or economic loss.

Attention statements help you to:

* identify ahazard
» avoid the hazard
» recognize the consegquences

Important: ldentifiesinformation that is critical for successful
application and understanding of the product.

GML, IMC, Flex I/O, PanelView, Data Highway Plus, SCANport, SLC, SLC 5/03, SLC 5/04, and SLC 5/05 are trademarks of
Allen-Bradley Company, Inc.
PLC isaregistered trademark of Allen-Bradley Compary, Inc.
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Who Should Use this Manual

Purpose of this Manual

Preface

Read this preface to familiarize yourself with the rest of the manual. This
preface covers the following topics:

Who should use this manual

The purpose of this manual

Contents of this manual

Related documentation

Conventions used in this manual

1394 product receiving and storage responsibility
Allen-Bradley support

Use this manual if you are responsible for designing, installing,
programming, or troubleshooting the Allen-Bradley 1394 family of
products.

If you do not have a basic understanding of the 1394, contact your local
Allen-Bradley representative for information on available training courses
before using this product.

This manual is auser guide for the 1394. It gives you an overview of the
1394 family and describes the procedures you use to install, set up, use,
and troubleshoot the 1394.

Publication 1394-5.0 — May 2000
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Contents of this Manual
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Chapter Title Contents
Preface Describes the purpose, background, and scope
of this manual. Also specifies the audience for
whom this manual is intended.

1 Overview Explains and illustrates the theory behind the
1394's operation. Covers hardware and software
features.

2 Installing Your 1394 Provides mounting information for your 1394

(applies to all systems) system.

3 Wiring System, Axis, and | Provides information on how to connect your

Shunt Modules, and 1394 system components together.
Motors (for all systems)

4 Wiring 1394 GMC and Provides information on how to wire your 1394
GMC Turbo Systems GMC and GMC Turbo System Modules.

5 Wiring Your 1394 Analog | Provides information on how to wire your 1394
Servo System Analog Servo System Module.

6 Commissioning 1394 Provides information about parameters used to
GMC and GMC Turbo configure your 1394 GMC and GMC Turbo.
Systems

7 Commissioning Your 1394 | Provides information about parameters used to
Analog Servo System configure your 1394 Analog Servo Module.

8 Configuring Your 1394 Provides supplemental information on using
Analog Servo System communication tools.

9 Troubleshooting Explains how to interpret and correct problems
with your 1394 system.

Appendix A | Specifications Provides physical, electrical, environmental, and
functional specifications for the 1394.
Appendix B | Interconnect and CE Provides diagrams showing the interconnections
Diagrams for the available 1394 configurations and
installation requirements to meet CE directives.
Appendix C | Using the Human Interface | Provides information that will help you to use the
Module (HIM) HIM.
Appendix D | Catalog Numbers Provides catalog number descriptions of 1394

and related products.
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Related Documentation

The following documents contain additional information concerning

related Allen-Bradley products. To obtain a copy, contact your local
Allen-Bradley office or distributor.

For: Read This Document: Document Number:

A description and specifications for the 1394 family 1394 Digital, AC, Multi-Axis Motion Control 1394-2.0
System Product Data

A description and specifications for the 1326ATorque Plus 1326AB 460V, Torque Plus Series, AC Servo | 1326A-2.9
Motors used with the 1394 Motors Product Data
A description and specifications for the 1326A Rare Earth 1326AS Series 460V, Low Inertia, Brushless | 1326A-2.10
Motors used with the 1394 Servo Motors Product Data
Product information regarding cables used with the 1326AB and | 1326 Cables for 460V AC Servo Motors 1326A-2.11
1326AS motors
A user guide for GMLO programming to be used with the 1394 | GML Commander Reference Manual GMLC-5.2
GMC System.
An overview of the Flex /001 products Flex 1/0 Product Profile 1794-1.14
Specifications for the Flex 1/O products Flex 1/0 Product Data 1794-2.1
An overview of the PanelView] 550/600 product PanelView 550/600 Product Profile 2711-1.13
An overview of the 9/Series products 9/Series CNC Product Profile 8520-1.3
A manual that provides you information on RIO communications | Installation Guidelines for the Twinaxial Cable |92-D1770-BCO
A manual that assists you with integrating and maintaining the | 9/Series Integration and Maintenance Manual | 8520-6.2
9/Series to be used with the 1394 CNC Interface System
An article on wire sizes and types for grounding electrical National Electrical Code Published by the National Fire
equipment Protection Association of Boston, MA.
A glossary of industrial automation terms and abbreviations Allen-Bradley Industrial Automation Glossary | AG-7.1

Conventions Used in this Manual

Module Series Designator

The following conventions are used throughout this manual:

Bulleted lists such asthis one provide information, not procedural

steps.

Numbered lists provide sequential steps or hierarchical

information.

Words that you type or select appear in bold.

When we refer you to another location, the section or chapter

name appearsin italics.

To determine the series designator, check the series field on the Allen-

Bradley label attached to your system, axis, and shunt modules. The
series designator islocated as shown in the example below.

Figure P.1
Allen-Bradley Label

ALLEN-BRADLEY SR\ (€

BULLETIN 1394 300W SHUNT MODULE
[CAT. _ [PART

FOR FUSE REPLACEMENT USE:
BUSSMAN CAT. NO.
FOR USE WITH 1394-8JT22-X SYSTEM MODULE

N

Series Field

Shunt Module Example

Publication 1394-5.0 — May 2000
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Allen-Bradley Support
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You, the customer, are responsible for thoroughly inspecting the
equipment before accepting the shipment from the freight company.
Check the item(s) you receive against your purchase order. If any
items are obviously damaged, it is your responsibility to refuse
delivery until the freight agent has noted the damage on the freight
bill. Should you discover any concealed damage during unpacking,
you areresponsible for notifying the freight agent. L eave the shipping
container intact and request that the freight agent make avisua
inspection of the equi pment.

L eave the product in its shipping container prior to installation. If you
are not going to use the equipment for a period of time, store it:

e inaclean, dry location

« within an ambient temperature range of 0 to 65° C (32to 149° F)
e within arelative humidity range of 5% to 95%, non-condensing
* inanareawhereit cannot be exposed to a corrosive atmosphere
* inanon-construction area

Allen-Bradley offers support services worldwide, with over 75 Sales/
Support Offices, 512 authorized Distributors and 260 authorized

Systems Integrators located throughout the United States alone, plus
Allen-Bradley representatives in every major country in the world.

Local Product Support
Contact your local Allen-Bradley representative for:

e salesand order support
» product technical training
* warranty support

e  support service agreements

Technical Product Assistance

If you need to contact Allen-Bradley for technical assistance, please
review the information in the Troubleshooting chapter first. Then call
your local Allen-Bradley representative. For the quickest possible
response, please have the catalog numbers of your products available
when you call.



Chapter 1

The 1394 System

Overview

The 1394 isamodular, multi-axis motion control and drive system
family. Its unique design allows the 1394 to be used as an integrated
motion controller and drive system (GM C) with Turbo or standard
IMCO S Class Compact functionality, an integrated 9/440 CNC
system, a 9/Series CNC digital interface drive system, a SERCOS
servo drive system, or an analog servo drive system.

All 1394 systems provide direct line connection (transformerless) for
360 and 480V three-phase input power, efficient IGBT power
conversion, and slide-and-lock, module-to-modul e connection
systems. Each system module can be configured with up to four axis
modules, with each axis module interfacing to amotor. The 1394
provides significant panel space and interconnect savings.

Series Note

Series C system modules (catalog numbers 1394C-SJTxx-x) and axis
modul es (catalog numbers 1394C-AMxx and -AMxx-IH) include
features not available on Series A and B modules (catalog numbers
1394-SITxx-x and 1394-AMxX).

Feature Availability

System Module Features:

Series C Series Aand B
Connector (plug-in) input power termination Yes No
Cable Clamp (strain relief, shield bond) Yes No
EMI filter (24V input power, registration) Yes No
Smart Power (Soft Start, power monitor) Yes 22 kW systems only

Feature Availability

Axis Module Features:

Series C Series Aand B
Cable Clamp (strain relief, shield bond) Yes No
EMI filter (motor brake and thermal circuit) Yes No

Series C system modules are interchangeable with Series A and B.
Likewise, Series A, B, and C axis modules are interchangeabl e with
each other.

Series C isrecommended for all new applications. See the tables
above for feature availability. For help in determining the series of
your module(s), refer to the section Module Series Designator in the
Preface.
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The following general precautions apply to the 1394:

ATTENTION: Only those familiar with the 1394
Digital, AC, Multi-Axis Motion Control System and
associated machinery should plan or implement the
installation, startup, and subsequent maintenance of
the system. Failure to comply can result in personal
injury and/or equipment damage.

ATTENTION: This product contains stored energy
devices. To avoid hazard of electrical shock, wait five
minutes after removing power or verify that all voltage
on the capacitors has been discharged before
attempting to service, repair, or remove thisunit.Y ou
should only attempt the proceduresin this manual if
you are qualified to do so and familiar with solid-state
control equipment and the safety proceduresin
publication NFPA 70E.

ATTENTION: The system integrator isresponsible
for local safety and electrical codes.

ATTENTION: An incorrectly applied or installed
drive can result in component damage or a reduction
in product life. Wiring or application errors, such as
undersizing the motor, incorrect or inadequate AC
supply, or excessive ambient temperatures can result
in malfunction of the drive.

ATTENTION: Thisdrive contains ESD
(Electrostatic Discharge) sensitive parts and
assemblies. Static control precautions are required
when installing, testing, servicing, or repairing this
assembly. Component damage can result if ESD
control procedures are not followed. 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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1394 System Overview

GMC System

The 1394 GMC System provides al the functionality of the IMC S
Class Compact Motion Controller and power conversion within the
1394 system module. Allen-Bradley offers two versions of the 1394
GMC system module (Standard GMC and GMC Turbo). Both
systems are completely programmed and commissioned using
GMLO (Graphical Motion Control Language), offer Allen-Bradley
DHA485, RS-232, and RS-422 as standard communications, and have
Remote 1/0 and AxisLink available as communication options.

The 1394x-SJTxx-C (Standard GM C) system supports four axis
modules and provides four channels of auxiliary encoder input. The
1394C-SJTxx-L (Standard GMC) provides the same functionality of
the 1394x-SJTxx-C, but supports only one axis module and provides
two channels of auxiliary encoder input.

In addition, the 1394x-SJTxx-T (GMC Turbo) provides more GML
application program memory and executes the programs faster. The
1394x-SJTxx-T offers 64K of memory with a 32-bit processor while
the 1394x-SJTxx-C offers 32K of program memory with a 16-bit
processor. The 1394x-SJTxx-T also includes a direct, high speed link
to the SLC 5/030, 5/04L] or 5/050 that simplifies the programming
required to transfer data between the 1394x-SJTxx-T and the SLCL.

Figure 1.1
Two GMC Turbo Systems (1394x-SJTxx-T)
SLC 500 ALEC e
PanelView 550™ C;EE‘EQE RIO AxdsLink Encoder
p— AxisLink ~
SES) (O O OE OEOED
ﬁﬁﬁﬁﬁﬁﬁﬁ =
= . @ OF 0T OEGEde it i | ) =
DH-485 |® ==
= = g 1394x%-SITxx-T
3 1394x-SITxx-T == ===
- il ]
[ | [ ] el p I 1326AB and 1326AS Motors

AAA

Discrete Outputs

Discrete Inputs

Analog Outputs <

yivyyvy | ||

Analog Inputs

7] 1326AB and 1326AS Motors

Flex /0O 4100-AEC

842A
Encoder

! This interface is only available with the 1394x-SJTxx-T system module.
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Figure 1.2
Two Standard GMC Systems (1394x-SJTxx-C and 1394C-SJT-xx-L)
SLC 500 ALEC
845H
RIO AxisLink Encoder
‘ O 0
&7 T p—
AxisLink ———n
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555 5 Ok O OTOEOR -
DDDDD %EFE bl U NN A =
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RS-232/-422
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Discrete Outputs

Discrete Inputs
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A

Analog Outputs
Analog Inputs

Y

Encoder

Flex /0O 4100-AEC
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ODS Software

CNC Interface System

The 1394 9/Series CNC Interface system (1394-SJTxx-E) provides a
digital servo system to be used with the 9/260 and 9/290 CNC. This
system provides all power electronics and uses a cost-saving digital
interface approach. Servo control for this system is handled by the 9/
Series CNC. A fiber optic I/O ring is provided to the 1394 and the
system is completely interfaced with and programmed using ODS
(Off-Line Development System) and the CNC operator panel. Allen-
Bradley Remote I/O, MM S/Ethernet (9/260 and 9/290 only), and
Data Highway Plus[] (9/260 and 9/290 only) communications are
available options with the 9/Series CNC interface system.

Figure 1.3
CNC Interface System

9/230, 9/260, or
9/290 CNC

Hao o 8 On Ot Beotde
[0\ [&\ == =
B
EEmT Fiber Optic Ring oo W W 3
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Fiber Optic Ring RIO P R ThIfi]  1326AB Motors

Operator Panel

— =

MTB Panel

—F=
— =

Fiber Optic Ring
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l— 1756-MxxSE Interface

SERCOS System

The 1394 SERCOS system modul e (1394C-SJT xx-D) provides a
digital servo drive system with afiber-optic digital network interface.
It can be used as avelocity or torque control system and is quickly
commissioned with the Allen-Bradley SERCOS Interface Module
(Bulletin 1756 with 1756-MxxSE), which provides access to auto
tuning and start-up prompting. The 1394 also provides a SCANport[]
interface as a standard feature.

For specific installation and wiring information refer to the 1394
SERCOS Multi-Axis Mation Control System User Manual
(publication 1394-5.20).

Figure 1.4
SERCOS System

el 1 1) 1394 SERCOS System

o Yo\ O OB C
| O
K
=
ControlLogix Chassis
[A]_A
SERCOS
SERCOS
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SLC 500
g

Analog Servo System

The 1394 Analog Servo system (1394x-SJTxx-A) provides adigital
servo drive system with atraditional +10V DC analog interface. It can
be used as a velocity or torque control system and is quickly
commissioned with the Allen-Bradley universal Bulletin 1201 HIM
(Human Interface Module), which provides access to auto tuning and
start-up prompting. The 1394 also providesaSCANport interface asa
standard feature.

Figure 1.5

Analog Servo System
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9/440 CNC System

The 9/440 CNC system module gives you all the power and
programming capabilities of a 9/Series CNC, integrated into the
compact packaging of the 1394 System Module. The 9/440 CNC
System Modul e provides terminating points for:

 Resolvers

»  Encoder feedback (for optional position feedback or spindle
control)

*  Two seria ports (for communicating with the 9/Series ODS or
other peripherals such as printers or tape readers)

e E-STOPstring and status

» Spindle outputs

e O/Seriesfiber optic ring connection
»  Touch probe interface

* Remote I/0 connection

There are three versions of the 9/440 CNC System:

Number of
Resolver Encoder
Catalog Axis feedback Analog feedback
Version: Number: | modules: ports: outputs: ports:
1 Axis 9/440 |8520-1Sx |1 1 2 0
3 AXis 9/440 |8520-3Sx |3 3l 2 11
4 Axis 9/440 |8520-4Sx |4 42 2 32

Lyou can connect a total of three feedback devices. If you use three resolvers, the encoder port (J11) is
not available. If you use the encoder feedback port (J11), the third resolver feedback (J3) is disabled.

2You can connect a total of six feedback devices. If you use four resolvers, the last encoder port (J11) is
not available. If you use all three encoder feedback ports, the third resolver feedback (J3) is disabled.

For more information on the 9/440, refer to the 9/Series Integration
and Maintenance Manual (publication 8520-6.2).
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Figure 1.6
9/440 System
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What is a 1394 System?

Di

The1394 system consistsof thefoll owing components (catal og number

appearsin parenthess):
*  One System Module (1394x-SJT xx-X)

Oneto four servo motors (1326AX-Bxxxx)

Oneto four power and feedback cables

Oneto four Axis Modules (1394x-AMXX-XX)

Also available are the DC Link Module (1394-DCLM) and Drive

Interface Module (1394-DIM).

The: Is used:
1394-DCLM In addition to the axis module(s)
1394-DIM In place of an axis module.
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Axis modules are connected to system modules using dide-and-lock,
modul e-to-modul e connections. For information on motorsand cabl es,
refer tothe 1326AB 460V, Torque Plus Series, AC Servo MotorsProduct
Data (publication 1326A-2.9), 1326AS Series 460V, Low Inertia,
Brushless Servo Motors Product Data (publication 1326A-2.10), and
1326 Cablesfor 460V AC Servo Motors Product Data (publication
1326A-2.11).

In addition to the equipment shown above, you will need to supply the
following:

»  Three phase input contactor
e Threephase input fusing

e 24V AC or DC logic power for system module and contactor
enable (Anaog Servo only)/DRIVEOK power (all modules)

Refer to Appendix A for information on these topics.

Note: Anexterna shunt resistor kit (1394-SR10A) isavailablefor 5
and 10 kW systems with regenerative |oads that exceed the
capacity of theinternal 200W shunt resistor provided. Most 5
and 10 kW systemswill not require ashunt resistor kit. All 22
kW 1394 based products require an external shunt module
(1394-SR9AX or 1394-SR36AX). Thisincludes both 1394 and
8520 catalog items.

System Modules

System modules, available with ratings of 5, 10 and 22 kW (at 460V),
house the system control PCB and convert 360 to 480V AC, three-
phase, 50/60 Hz input power to a530 - 680V DC link voltage. The 5
and 10 kW system modules have an internal shunt resistor with a
200W continuous rating and a peak rating of 40,000W. The 22 kW
system modul e requires an external shunt module.

Figure 1.7
1394 System module
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Axis Modules

Axis modules, with continuous output currents (RMS) of 3.0, 4.5, 7.5
23.3and 35.0A, convert the DC power supplied by the system module
to avariable AC voltage. You will require one axis module for every
1326Ax-Bxxxx servo motor you plan to run using the 1394. Choose
each axis module based on the current requirements of the servo motor.

Figure 1.8
1394 Axis Module

External Shunt Module (used with 22 kW System)

Shunt modules with (rms) power output of 300, 900, 1800 and
3600W continuous, 160,000W peak are available for use with the
smart power 22 kW system module. The shunt module dissipates
excess regenerative power from the Bulletin 1394 system. You must
use one shunt module with each 22 kW smart power system module.
Available in two sizes, each package contains an integral fuse and
terminal block. The 3600W packageis available with a115/230V AC
cooling fan. Choose your shunt module based on the shunt
reguirements of the 1326Ax-Bxxxx servo motors you plan to run
using the 1394.

Note: 5and 10kW system modules can use an optional 1400W shunt
modul e kit to dissipate excess regenerative energy
(unpackaged components).

Figure 1.9
1394 External Shunt Module
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1326AB Motors

This family of high-performance, medium inertia, ferrite, three-phase
servo motors feature a specially designed housing that reduces motor
length. They are avail ablewith continuoustorqueratingsof 2.3t053.0
N-m (20.7 to 469.0 Ib-in.). Refer to the 1326AB 460V, Torque Plus
Series, AC Servo Motors Product Data (publication 1326A-2.9) for
more information on features and options. 1P65 protection rating is
standard when used with the shaft il seal kit. P67 protectionratingis
available (specify -L in the catalog number, refer to Appendix D).

Figure 1.10
1326AB Motor

1326AS Motors

This family of high-performance servo motors feature neodymium-
iron-boron permanent magnet rotors that provide low inertias, high
accelerations and high peak torques. They are available with
continuous torque ratings of 0.49 to 49.3 N-m (4.33 to 436 |b-in.).
Refer to the 1326AS Series 460V, Low Inertia, Brushless Servo
Motors Product Data (publication 1326A-2.10) for more information
on features and options. | P65 protection rating is standard when used
with the shaft oil seal.

Important: 1326AS-Bxxxx motors cannot be used with the 9/Series
and 9/440 controllers.

Figure 1.11
1326AS Motor
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1326AH Motors

This family of hazardous duty motors are UL recognized AC
brushless servo motors. Construction of the motor is atotally
enclosed non-ventilated (TENV) square frame design utilizing a
permanent magnet rotor and afixed stator winding. Rare earth
magnets, long life ball bearings, and brushless construction also
assures maximum performance. They are available with continuous
torque ratings of 2.97 to 16.9 N-m (26.3 to 149.8 Ib-in.). Refer to the
1326AH Hazardous Duty Motors Product Data (publication
1326AH-TDO001B-US-P) for more information.

Figure 1.12
1326AH Motor
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Drive Interface Module

The 1394-DIM (Drive Interface Modul€) provides four channels of
analog output, four drive enable outputs, and four drive fault inputs.
The 1394-DIM alowsthe 1394x-SJTxx-C, -T, or -L system moduleto
be used to control any external drive with a+10V velocity torque
reference command and quadrature encoder output. Each 1394-DIM
can support up to four drives. However, the maximum number of axes
(1394-DIM controlled drives plus 1394x-AMxx axis modul es) cannot
exceed four per 1394x-SJTxx-C or -T system module and one per
1394C-SJTxx-L system module. The 1394-DIM is not compatible
with the 1394x-SJITxx-A system module.

Figure 1.13
Drive Interface Module

DC Link Module

The 1394-DCLM (DC Link Module) provides additional load
leveling and energy storage (capacitance) for 1394 systems. This
allows additional regenerative energy to be stored during the machine
cycle, increasing system capacity, lowering cycle time, and avoiding
resistive heat loss. The module can be used alone or two modules can
be used to interconnect two 1394 systems using the DC Link cable.

Figure 1.14
DC Link Module
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Standard Features of the 1394
The 1394 provides the following standard features:

UL Listed and CUL Certified
CE Marked

Control

Supports Standard GMC (1394x-SJTxx-C and -L) and GMC
Turbo, CNC Interface, SERCOS, and Analog Servo
configurations with a standard array of hardware.

Digitally-adjusted velocity and current loop compensation, which
accommodates awide range of system inertias.

Two configurable anal og test outputs that can be linked to critical
system parameters for troubleshooting (GMC and Analog Servo
system modules).

All systems provide digital fault and diagnostic utilities
(including a current monitor, thermal overload detection, and a
feedback signal monitor).

Status LEDs for system and axis modules.

Status LEDs for motion board, Axislink, and RIO (GMC system
only).

Highly-integrated surface mount circuitry.

Encoder signal output (A QUAD B) for encoder emulation
(Analog Servo system modules only).

DSP assisted processing.

Smart Power control, available on all 22 kW system modules and
5 and 10 kW system modules (Series C or later), allows power-
use monitoring for process optimization.

Smart Power system modules, available on all 22 kW system
modules and 5 and 10 kW system modules (Series C or later),
include active Soft Start inrush current limiting for DC link
charging.

Electrical Noise Protection included on GMC, GMC Turbo,
SERCOS, and Analog Servo system modules (Series C or later)
and axis modules (Series C or later).

Improved grounding terminations on GMC, GMC Turbo,
SERCOS, and Analog Servo system modules (Series C or later)
and axis modules (Series C or later).

Note: To determine the series of your module, refer to Figure R1in

the Preface.
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Power

IGBT technology for efficient, quiet operation.

Transient (MQOV) voltage, phase loss, and ground fault protected
input.

An integral 200W shunt resistor isavailable (5 and 10 kW only).
An external 1400W shunt kit isavailable (5 and 10 kW only).
Other external shunt kits and modules from 300 to 3600W
continuous.

Current ratings of 3.0, 4.5, and 7.5A continuous, at 50° C (122° F)
(inside cabinet) and 23.3 and 35A continuous, at 40°C ( 104°F)
(with heat sinks out the back) with up to 300% moator ratings for
high duty-cycle operation producing continuous torgque ranges of
0.7t053.0 N-m (6 to 469 Ib-in.).

324-528V AC, three-phase, 50/60 Hz direct line operation.

No isolation transformer or inductors are required (360/480VAC
Hz direct line operation) for most applications.

Advanced protective features, such as software-based current
foldback, which provides overload tolerant operation and soft
current limiting.

Integration

Hinged system module front cover for easy access to control and
power wiring.

System and axis modul es that can be quickly removed and easily
interchanged for troubleshooting and diagnostics.

Standard widths of 50 mm (1394x-AMO03, -04, and -07) and 75
mm (1394x-AM50-xx and -AM75-xx) axis modules are available.

Mass termination plugs and reliable, contact-type, terminal
blocks are used for easy installation and service.

Plug interconnects for auxiliary, encoder input (GMC), encoder
output and motor resolver input (al).

Slide-and-lock, modul e-to-modul e connection, which eliminates
bus bars and wiring harnesses.

Advanced communications and /O capabilities help integrate the
1394 to standard plant floor networks.



Chapter 2

Chapter Objectives

Complying With European Union
Directives

Installing Your 1394

(applies to all systems)

This chapter covers the following topics:

»  Complying with European Union directives
« Before mounting your system

*  Unpacking your modules

*  System mounting requirements

* Bonding your system

* Mounting your 1394 system

*  Mounting your 1394-DCLM

* Mounting the external shunt resistor for 5 and 10 kW system
modules

*  Mounting external shunt modules for 22 kW system modules
* Mounting considerations for GMC and GMC Turbo systems

ATTENTION: Thefollowing informationisa
guideline for proper installation. The National
Electrical Code and any other governing regional or
local codes overrule thisinformation. The Allen-
Bradley Company cannot assumeresponsi bility for the
compliance or the noncompliance with any code,
national, local or otherwise, for the proper installation
of this system or associated equipment. If you ignore
codes during installation, hazard of personal injury
and/or equipment damage exists.

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

EMC Directive

This unit is tested to meet Council Directive 89/336 Electromagnetic
Compatibility (EMC) using atechnical construction file and the
following standards, in whole or in part:

« EN 5008x-2 EMC - Emission Standard, Part 2 - Industrial
Environment

e EN 5008x-2 EMC - Immunity Standard, Part 2 - Industrial
Environment
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Before Mounting Your System

Publication 1394-5.0 — May 2000

The product described in this manual isintended for usein an
industrial environment.

To meet CE requirements, the following additions are required:

e You must run three-phase input wiring in a conduit that is
grounded to the enclosure.

e Youmustingall apower linefilter (Allen-Bradley catalog
number SP-74102-006-01, SP-74102-006-02, SP-74102-006-03
or equivalent based on system current) between the three-phase
input line and the system module input.

* You must terminate the shields of the motor power cables and the
motor feedback cables to the enclosure at the point of entry.

Low Voltage Directive

These units are tested to meet Council Directive 73/23/EEC Low
Voltage Directive. The EN 60204-1 Safety of Machinery-Electrical
Equipment of Machines, Part 1-Specification for General
Requirements standard appliesin whole or in part.

Refer to Appendix B for interconnect information.

Before you mount your 1394 system make sure you understand the
following:

* how to store your 1394 before installation

» how to unpack the system and axis modules
e the minimum mounting requirements

» how to determine your mounting hole layout

Storing Your 1394 Before Installation

The 1394 System module and Axis modules should remain in their
shipping containers prior to installation. If the equipment is not to be
used for a period of time, store it asfollows:

»  Storethe equipment in aclean, dry location that is not exposed to
acorrosive atmosphere.

» Do not store equipment in a construction area.

»  Store within an ambient temperature range of 0 to 65° C (32to
149°F).

»  Store within arelative humidity range of 5 to 95%,
noncondensing.
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Unpacking Modules

System Mounting Requirements

Each 1394 System modul e ships with the following:

e One system module

e One system terminator

e Oneterminal operating tool (part number 1394-194)

e One user manual (publication 1394-5.0)

*  Oneapplication program lock key (GMC and GMC Turbo only)
e Mating power connectors (5 and 10 kW Series C only)

e Cableshield grounding clamps (5, 10, and 22 kW Series C only)

Note: To determine the series of your module, refer to Figure P1in
the Preface.

Each 1394 Axis Module ships with the following:

e One 1394 Axis module
e TB1and TB2 connectors
e One 1394 Axis module information sheet (publication 1394-5.5)

Remove al packing material, wedges, and braces from within and
around the components. After unpacking, check the item(s)
nameplate catalog number against the purchase order. Refer to
Appendix D for more information on catalog numbers.

There are several things that you need to take into account when
preparing to mount the 1394:

*  The ambient temperature of the location in which you will install
the 1394 must not exceed 50° C (122° F).

* Youmustingall the panel on aflat, rigid, vertical surface that
won't be subjected to shock, vibration, moisture, oil mist, dust, or
Corrosive vapors.

* You have to mount the system vertically.

e You need to maintain minimum clearances (see Figure 2.1) for
proper airflow, easy module access, and proper cable bend radius.

Refer to Appendix A for mounting dimensions, power dissipation, and
environmental specifications for the 1394.
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ATTENTION: ThisdrivecontainseSD (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.

Figure 2.1
Minimum System and Axis Module Mounting Requirements

Allow 50.8 mm (2.00 in.) clearance
for airflow and installation.

Allow 10.0 mm (0.4 in.) side clearance.

Allow 10.0 mm (0.4 in.) side clearance.

Allow 25.4 mm (1.00 in.) clearance

at cover tah for opening and closing. Allow 76.2 mm (3.00 in) clearance

for depth of terminator.

(See ATTENTION: statement below)

AN
Wire entry area for cable ground clamps and
signal, power, and motor connections.

@

Allow additional clearance below the system module to provide the recommended cable bend radius.
Refer to 1326 Cables for 460V AC Servo Motors (publication 1326A-2.11) for more information.

ATTENTION: [f you are mounting a 1394x-SJTxx-
T system module, and using the SLC Interface, you
will need an additional 101.6 mm (4 in.) of clearance
totheleft of the system moduleto allow for connecting
the SLC interface cable (1746-C7 or -C9).

Determining Your System Mounting Hole Layout

To prepare your subpane for mounting:

1. Before you mount your 1394 System, use the illustration and
table on the next page to identify your axis module combination.
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Figure 2.2
1394 Mounting Hole Layout

Dimensions are in millimeters and (inches)

625 100 137.5 175 2125 250 2875
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385 I [ H\ Il ! 348
(15.16) Heat sink Heat sink Heat sink Heat sink |, (13.70)
I cutout for the || cutout for the || cutout for the [I| cutout for the| !
AM50/75 AM50/75 AM50/75 AM50/75
module module module module

335TYP__|
(1.32)

—

N

(I
L1 :
ﬁ_k\ M6 tapped hole or

1/4-20 UNC - 2B

AX'SM odgle Type of AxisModule Number of Axes | Cutout Needed?
Combination
1394x-AM50, or -AM75, and 0 no
A 1394C-AM50-IH, or -AM75-1H
1394x-AM03, AM04, or AMO7 |upto4 no
1394x-AM50, or -AM75, and 1 yes (1394x-AM50 or -AM75)
B 1394C-AM50-IH, or -AM75-1H no (1394C-AM50-IH or -AM75-1H)
1394x-AM03, AM04, or AMO7 |upto3 no
1394x-AM50, or -AM75, and 2 yes (1394x-AM50 or -AM75)
C 1394C-AM50-IH, or -AM75-1H no (1394C-AM50-I1H or -AM75-1H)
1394x-AM03, AMO04, or AMO7 |upto?2 no
1394x-AM50, or -AM75, and 3 yes (1394x-AM50 or -AM75)
D 1394C-AM5S0-1H, or -AM75-1H no (1394C-AM50-1H or -AM75-1H)
1394x-AM03, AMO04, or AMO7 |uptol no
E 1394x-AM50, or -AM75, and 4 yes (1394x-AM50 or -AM75)
1394C-AMS0-1H, or -AM75-1H no (1394C-AM50-1H or -AM75-1H)

Note: When mounting axis module combinations, you must mount the 1394x-AM50, -AM75,

module and ahead of the 1394x-AM03, -AM04, and -AM07 axis modules.

-AM50-1H, and -AM75-1H closest to the system

2. Onceyou haveidentified your axis module combination, modify
your subpanel using the dimensions that correspond with the
combination you chose in step one.

3. Go to Bonding Your System.
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Bonding Your System

Publication 1394-5.0 — May 2000

Mounting Your 1394 Through the Back of the Cabinet

Thefigure below shows an example of the typical mounting of a 1394
system with 1394x-AM50 or -AM75 axis modules. The 1394x-AM50
and -AM75 have heatsinks that mount through the back of the
electrical cabinet.

Figure 2.3
Mounting the 1394 with heatsinks through the back of the cabinet

Note: This configuration requires a gasket between
the 1394x-AM50 or -AM75 and the inside of
the enclosure. Use the gasket provided.

Customer-supplied

/ enclosure

After you have established your panel layout, you need to understand
how to bond your system and subpanels. Bonding is the practice of
connecting metal chassis, assemblies, frames, shields and enclosures
to reduce the effects of electromagnetic interference (EMI).

Bonding Modules

Unless specified, most paints are not conductive and act asinsulators.
To achieve agood bond between modules and the subpanel, the
surfaces need to be paint-free or plated. Bonding metal surfaces
creates alow impedance exit path for high frequency energy.
Improper bonding blocks that direct exit path and allows high
frequency energy to travel elsewhere in the cabinet. Excessive high
frequency energy can effect the operation of other microprocessor
controlled equipment. The illustrations below show details of
recommended bonding practices for painted panels, enclosures and
mounting brackets.
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Figure 2.4
Bonding Examples
Stud-mounting the subpanel Stud-mounting a ground bus
to the enclosure back wall or chassis to the subpanel
Subpanel
Back wall of
enclosure Mounting bracket or
Subpanel ground bus Welded stud
Star washer Scrape paint

Nut

front of

Use plated panels or scrape paint on

Flat washer

Welded ~
stud Nt \:@/ Flat washer
\ N
Use a wire brush to remove pe If the mounting bracket is coated with

paint from threads to

- . non-conductive material (anodiz
maximize ground connection. a non-conductive material (anodized,

painted, etc.), scrape the material
around the mounting hole.

\ Star washer

panel

Ground b

mounting bracket

Nut

Bolt-mounting a ground bus or chassis to the back-panel

Subpanel Bolt

Tapped hole

1)

\ Star washer

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

Star washer

us or

Flat washer

If the mounting bracket is coated
with a non-conductive material
(anodized, painted, etc.), scrape
the material around each
mounting hole.
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Mounting Your 1394 System

Publication 1394-5.0 — May 2000

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
devicesthat span multiple panels. Refer to the illustration below for
recommended bonding practices.

Figure 2.5
Bonding Multiple Subpanels

Recommended:
Bond the top and bottom of each subpanel
to the cabinet using 25.4 mm (1.0 in.) by 6.35 mm (.25 in.) (minimum) wire braid

Bonded cahinet

ground bus
to subpanel
~ = - 00000

AN

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

The procedures in this section assume you have prepared your panel
and understand how to bond your system. To mount your 1394
system:

1. Install the top mounting fasteners on the subpanel for the system
module and all axis modules. The heads of the fasteners should be
a least 0.25 in. from the panel. Make sure all fasteners are
properly bonded to the subpanel. Refer to Bonding Your System
for more information.

2. Hang the 1394 System Module on the two fasteners on the left
side of the subpanel.

Important: If you are mounting a GMC Turbo system module
(1394x-SJTxx-T), and using the SLC interface, you
will need an additional 101.6 mm (4 in.) of clearance
to the left of the system module to allow for
connecting the SL Cinterface cable (1746-C7 or -C9).
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If you are mounting a:

Do this:

IH, or -AM75-IH axis

1394x-AMO3, -AMO04 or
-AMO7; 1394C-AM50-

1.

Hang the axis module on the next
mounting fastener.

module 2. Gotomain step 5.
1394x-AM50 or -AM75 | 1. Remove the paper backing from
axis module with the the gasket that came with the
heat sink through the AMB50/75 axis module.
?ﬁ;ﬂggﬁgﬁ:g gs;)re 2. Position the gasket so that the
' sticky side faces the axis module
and the small hole sideis on top.
3. Slidethe gasket over the heat sink
and attach it to the back of the axis
module.
Figure 2.6
Gasket Position
gaSket\’lwmmmmm

4. Gotomain step 4.

© o
°
o o009,

1394-DCLM or
1394-DIM

1. Hangthe DCLM ortheDIM asthe

2. Gotomain step 5.

last (right-most) module.

Note: If both DCLM and DIM are
mounted on the same
system, the DIM should be
the last module.

4. Hang the AM50/75 axis module on the next mounting fastener.

5. Engage the alignment tab (refer to Figure 2.7).

Figure 2.7
Alignment Tab

Engaged alignment tab

OO
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6. Slidethe slide-and-lock mechanism on the axis module to the | eft
until it locksinto place.

Figure 2.8
Slide-and Lock Mechanism

< Slide-and-Lock

Mechanism
7.
If you: Do this:
Have more axis modules for this system Go to main step 3.
module
Do not have more axis modules for this .
Go to main step 8.
system module

8. Install the lower fasteners for the system module and all axis
modules.

9. Attach the terminator to the last axis module. Slide it to the | eft
until it locksin place.

Figure 2.9
Attaching the Terminator

[6 06 6 & oEoeon

Attach the
LT ‘ Terminator

ool | 10
5 e

Important: Theterminator terminatesthe serial ring and provides
protection for the DC Link. The 1394 system will not
operate without the terminator.

10. Tighten all mounting fasteners.
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Mounting Your 1394-DCLM

Mounting the External Shunt
Resistor for 5 and 10 kW System
Modules

Mounting External Shunt Modules
for 22 kW System Modules

Two 1394 system power buses can be linked by connecting two
DCLMstogether. This procedure is application specific and requires
proper implementation. Please contact your Allen-Bradley sales
representative for more information.

When using the 1394-DCLM for energy storage, the power plug must
beinstalled (refer to Figure 2.10 for location).

Figure 2.10
Locating the Power Plug

@ Allen-Bradley

~—DC Link Module

DT Sem

o Tk
Modle
= 2 I

n Al 2 ~— Power Plug

If your 5 or 10 kW 1394 system module requires a means of
dissipating regenerative energy that exceeds the capacity of the
internal shunt resistor, install a 1394 External Shunt Resistor Kit
(catalog number 1394-SR10A).

ATTENTION: To avoid the hazard of shock or burn
and ignition of flammable material, appropriate
guarding must be provided. These resistors can reach
temperatures in excess of 350° C (662° F). Install per
local codes.

To install the 1394-SR10A Shunt Resistor Kit use two M10 (3/8in.)
bolts and mount the external shunt resistor assembly vertically on a
flat rigid metal surface that will not be subjected to shock, vibration,
moisture, oil mist, dust or corrosive vapors.

Note: To extend the leadwire length up to 15 m (49 ft total overall
length), use MTW, 105° C, (302° F) ClassH insulated wire (UL
styles 3349, 3374, or equivalent).

If you are using a 22 kW system module, you must use a shunt
module (1394-SR9A, -SR9AF, -SR36A or -SR36AF). An external
shunt module is required for 22 kW system modules because there is
no internal shunt resistor.

Publication 1394-5.0 — May 2000
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Incorrect Shunt Placement

Publication 1394-5.0 — May 2000

Shunt Module Mounting Orientation

Because the shunt modul e dissi pates excess regenerative power in the
form of heat, you need to consider the following guidelines. Refer to
Figure 2.11 and Figure 2.12 for shunt module spacing requirements.

Figure 2.11

Shunt Module Spacing Requirements Within an Enclosure

155 mm (6.1 in.) clearance
for airflow and installation

Temperature sensitive component
(mounted above shunt module)

254 mm (10.0 in.) clearance

for airflow and installation

“«

Wire entry area

155 mm (6.1 in.) clearance
for airflow and installation

155 mm (6.1 in.) clearance
for airflow and installation

for signal, power and motor connections

Figure 2.12

Shunt Module Spacing Requirements Outside of an Enclosure

Solid protective plate

]

254 mm (10.0 in.) clearance
for airflow and installation

155 mm (6.1 in.) clearance ‘
for airflow and installation

.|

Wire entry area

155 mm (6.1 in.) clearance
for airflow and installation

for signal, power and motor connections

155 mm (6.1 in.) clearance
for airflow and installation

Enclosure
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155 mm (6.1 in.) of
clearance on all sides
of the shunt module

Shunt Module Mounted Outside the Cabinet
Theillustration below details the proper position and cable routes for
mounting the shunt module outside the cabinet.

Figure 2.13
Shunt Module Mounted Outside of the Cabinet

Customer-supplied
metal enclosure (optional)

Motor power  360/480V
cables AC power

minimum @
Low voltage
Commumcatllqns Metal
Control I/0 wiring conduit
Motor feedback cables
/8\ /B\
TimEe [ /0 O 0 o0 00
o
] — = =

==
|
|

~— B8AWG (8.4 mm2),
E o l—ﬂ‘ﬂ = 105° C, 600V wire

Max. Length 3.05 m

Always separate all low voltage signal
wiring from high voltage power wiring to
reduce affects of EMI and RFI.

b‘\_ﬁ},l (10 ft) for each wire
e

—~—— Twisted conductors
[ OO0 00
o MJS L) (2 twists per foot) min. or
e a shielded twisted pair
— T Shielding is recommended
for reducing the effects

| of EMI and RFI.
O
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i

Low voltage

Shunt Module Mounted Inside the Cabinet

Theillustration below details the proper position and cable routes for

mounting the shunt module inside the cabinet.

Figure 2.14

Shunt Module Mounted Inside of the Cabinet

Communications
Control I/0 wiring
Motor feedback cables

Motor power 360/480V
cables AC power

| i

/3\

Always separate all low voltage signal
wiring from high voltage power wiring to
reduce affects of EMI and RFI.

[6 OO 00

@ Tty

q

-

155 mm (6.1 in.) of
clearance on all sides
of the shunt module
minimum

8 AWG (8.4 mm2),
105°C, 600V wire

Max. Length 3.05 m
(10 ft) for each wire

Use twisted conductors
(2 twists per foot) min. or
a shielded twisted pair.

Shielding is recommended
for reducing the effects
of EMI and RFI.
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ATTENTION: If you choose to mount the shunt
module inside your cabinet, you must make sure that
the ambient temperature inside the cabinet does not

exceed 50° C (122° F).
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Mounting the Shunt Module

The procedures in this section assume you have prepared your panel
and understand how to bond your system. To mount your 1394 Shunt
Module:

1. Install the top mounting fasteners on the subpanel for the shunt
module. The heads of both fasteners should be at least 6.35 mm
(0.25in.) from the panel. Make sure the fasteners are properly
bonded to the subpanel. Refer to Bonding Your Systemfor more
information.

2. Hang the 1394 Shunt Module on the two fasteners.
3. Instal the lower fasteners for the shunt module.

4. Tighten al mounting fasteners.
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Mounting Considerations for GMC Consider the following when mounting 1394 GMC and GMC Turbo
and GMC Turbo Systems Systems.

Mounting GMC and GMC Turbo Systems Next to Flex /00

Separating low voltage communication wiring from high voltage
power cables reduces the levels of EMI and RFI. Because high
voltage motor wiring is present at the bottom of each axis module we
recommend that you mount your Flex 1/0 modules to the left of the
system module.

Figure 2.15
Mounting GMC and GMC Turbo Systems Next to Flex 1/0

Preferred

Install
Flex I/0 to the
left of the axis
modules

Bond DIN rail

to sub panel \ E

Preferred

Screw Flex 1/0

connector to tapped

hole in sub panel. This
grounds flex cable shields.

Important: ~ You must separate low voltage 1/0 from N
all exposed high voltage conductors to avoid
the affects of EMI and RFI.
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Chapter 3

Chapter Objectives

Finding Additional Wiring
Information for 1394 Systems

Wiring System, Axis, and Shunt

Modules, and Motors
(for all systems)

This chapter covers the following topics:

* Understanding basic wiring requirements

» Determining your type of input power

*  Grounding your 1394 system

»  Connecting system modul e power

»  Connecting motor power to axis modules

»  Connecting feedback to system modules

»  Connecting your motor cables to motors

»  Connecting your external shunt resistor

*  Connecting your shunt module (required for 22 kW system)

Theinformation and procedures included in this chapter apply to the
following 1394 systems, GMC Turbo, GMC, 9/440 CNC, CNC
Interface, and Analog Servo.

For additional wiring
information on:

Refer to the following:

GMC or GMC Turbo Chapter 4 (Wiring 1394 GMC and GMCTurbo Systems) in this
system modules manual.
1394 Analog Servo Chapter 5 (Wiring Your 1394 Analog Servo System)in this

system modules

manual.

CNC Interface or
9/440 system modules

9/Series CNC Hardware Integration and Maintenance Manual
(publication 8520-6.2).

1394 SERCOS system
modules

1394 SERCOS Multi-Axis Motion Control System User Manual
(publication 1394-5.20)
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Understanding Basic Wiring This section contains basic wiring information for the 1394.
Requirements

ATTENTION: Plantheinstallation 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 debrisfrom
falingintoit. Metal debrisor other foreign matter can
become lodged in the circuitry, which can result in
damage to components.

Important: This section contains common PWM servo system
wiring configurations, size, and practices that can be
used in amajority of applications. National Electrical
Code, local electrical codes, specia operating
temperatures, duty cycles, or system configurations take
precedence over the values and methods provided.
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Routing High and LowVoltage Cables

Be aware that when you connect and route power and signal wiring
on amachine or system, radiated noise from nearby relays (relay coils
should have surge suppressors), transformers, and other electronic
drives can be induced into motor or encoder feedback,
communications, or other sensitive, low voltage signals. This can
cause system faults and communication problems. To minimize the
levels of radiated noise, route machine power and signal lines

separately.

Figure 3.1
Routing Cables Inside Your Cabinet

Low voltage
Communications
Control I/0 wiring Motor power
Motor feedback cables ) B é)ables 460/380V
Always separate all low voltage signal wiring AC power
from high voltage power wiring to reduce affects
of EMI and RFI.
Always cross high and low voltage
conductors at 90 degree angles.
Unshielded
conductors
[6_OF 0L Oobon [6 b6 00 o0 on \
@ Tetndy | i
u S e s
| I
(= |—a|c=ac= m‘m
a1
Maximize
distance
between high
and low voltage
1608 0 UUQC' cables on 0
@ wE . I j parallel runs
e || R =
] [ [T
Do not run low
I —— | w— | ] |- and high voltage [ ——== | | — | — | —
wires in the e
same wire way T
k /
Unshielded lead length
less than or equal to
76.2mm (3.0in.)
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System Module Wire Sizes

All wire sizesin this manual are recommended minimums. Assume
that wires are type MTW copper wire (machine tool wire, 75° C,
minimum) per NFPA 79 unless otherwise noted. Consult the National
(or local) Electrical Code for factors related to ambient conditions,
length, etc. See your Allen-Bradley Sales Representative for more
information.

Shielding

To minimize radiated and induced noise problems or ground loops,
separate feedback, command, and other shields from each other and
connect them at acommon machine or system earth ground. Connect
all shields to asingle earth ground point. Refer to Grounding Your
1394 System in this chapter and Appendix B for additional
information.

Insulate the open-ended shields (resolver feedback cable at the
resolver and velocity command cable at the servo drive) so that they
do not cause ground loops.

EMI/RFI Shielding

The 1394 has an inverter carrier frequency of 5000 Hz. The drive's
output inverter switching sequence produces a carrier frequency of
10,000 Hz when measured at the motor. This can induce noise into
sensitive equipment lines adjacent to it.

ATTENTION: This system can produce
electromagnetic radiation that can cause industrial or
radio-controlled equipment to operate erratically and
causepossibleinjury to personnel. The 1394 systemis
designedtobeinterconnectedwith Allen-Bradley EMI
shielded motor cables only. Do not substitute cables.
The EMI shield of the motor power cable must be
grounded at both ends to function properly.

EMI/RFI Bonding

The metal chassis of electrical components should be bonded to the
subpanel in an electrical cabinet with metal to metal contact. The
purpose of ahigh frequency (HF) bond isto provide HF noise
currents a path of least impedance to return to their source.
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Input Power Conditioning

You can directly connect the 1394 to a three-phase, AC power line.
However, if certain power line conditions exist, the input power
component can malfunction. If either of the following istrue, you can
use aline reactor or isolation-type transformer to reduce the
possibility of this type of malfunction:

* TheAC line supplying the drive has power factor correction
capacitors.

« TheAC line frequently experiences transient power interruptions
or significant voltage spikes.

Important: Line conditioning is not typically required. If you have
experienced power problems in the past on a power
distribution line, you may need to consider input power
conditioning.

ATTENTION: The 1394 does not supply line fuses
or acircuit breaker. They are customer-supplied items.
Branch circuit breakers or disconnect switches cannot
provide the level of protection required by drive
components. Refer to Appendix A for size and type
recommendations.
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Determining Your Type of Input

Power

Conduit/4-Wire Cable

A
:

O OO OFC

Before you ground or wire your 1394 system you must determine the
type of 360/480V input power you will be connecting to. The 1394
system is designed to operate in both grounded and ungrounded
environments.

Grounded Power Configuration

As shown in the figure below, the grounded power configuration
allows you to ground your 3-phase power at a neutral point. Each
1394 system module has a factory-installed jumper configured for
grounded power distribution. If you determine that you have
grounded power distribution in your plant you do not need to modify
your system.

Figure 3.2
Grounded Power Configuration

@ TE

ooy
junras
PE3 (drain/shield)
PE2 (wire 8) 1326 motor
- power cable
W1 (wire 3)

PE

V1 (wire 2)
U1 (wire 1)
vV

f

Ground grid or
Power distribution ground
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Conduit/4-Wire Cable

Ungrounded Power Configuration

As shown in the figure below, the ungrounded power configuration
does not allow for a neutral ground point. If you determine that you
have ungrounded power distribution in your plant, you need to move
the factory-installed jumper to the ungrounded power distribution
position to prevent electrostatic buildup inside the 1394. Refer to the
ground jumper procedures for the system module you need to

configure.

Figure 3.3

Ungrounded Power Configuration

O OO O°FC

@ Ty

A

EEERIE
(O )

A

Ground grid or
Power distribution ground

HHEEE
DU
U
PE3 (drain/shield)
v PE2 (wire 8) 1326 motor
; power cable
W1 (wire 3)
W V1 (wire 2)
U1 (wire 1)
PE .
| =

|

]

1

ATTENTION: Ungrounded systemsdo not reference
each phase potential to a power distribution ground.
Thiscanresultinan unknown potential to earth ground.
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Setting the Ground Jumper in a 5 or 10 kW System Module for
Ungrounded Power Configurations

This procedure assumes that you have bonded and mounted your

1394x-SJIT05-x or 1394x-SJIT 10-x system modul e to the subpanel and
that there is no power applied to the system. To set the ground jumper
for an ungrounded system:

Important: If you have grounded power distribution, you do not
need to set the ground jumper. Go to Grounding Your

1394 System.

1. Veify that al 24V control and 360/480V power has been
removed from the system.

2. Open the system module door.

3.

For ground jumper
settings on this
system module:

Do this:

Series A and B

L ocate thejumper connected to J26 and
J27 on the circuit board behind the
Danger label in the upper right hand
corner of the system module (refer to
Figure 3.4 for the jumper’s location).

Unplug the jumper from J26.
Plug the jumper in GND3.
Goto main step 4.

SeriesC

Pl 0N

7.

Unplug the ribbon cable from the input
wiring board (refer to Figure 3.4 for
location).

Remove the three control board screws.

Remove the control board (pull it
straight out from system module).

L ocatethejumper connecting J4 and J5,
and moveoneend of thejumper from J5
to J6.

Re-install the control board. Align the
guide pinsin the rear of the enclosure
with holesin the control board.

Re-install thethreecontrol board screws
and re-connect the ribbon cable.

Go to main step 4.

Note: To determine the series of your module, refer to Figure P1

in the Preface.
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4. Closethe system maodule door.
5. Goto Grounding Your 1394 System.

Figure 3.4
Ground Jumper Locations for the 5 and 10 kW System Modules

) 1394C-SITxx-x 1394-SJTxx-x
ﬁ’ (5 and 10 kw Series C) (5 and 10 kW Series A and B)
) - 16 327
J e Upper
Control Board GND3
M. Screw
@
B I Ribbon
H il Cable
i N Connector
mhl

i
@®

nunnnnnnnnnnnnnnnnnunnnn
[EEEs e ===a

(elelsleioololelstolstolelolelolelololololololelolola)
LULLLULUL UL LU UL L UL UL L UL

Lower
SHE | STF '_— Control Board
:l ] Screw

L4
?r
35

J6

Side
Control Board —
Screw

Setting the Ground Jumper in a 22 kW System Module for
Ungrounded Power Configurations

This procedure assumes that you have bonded and mounted your
1394x-SJT 22-x system module to the subpanel and that thereis no
power applied to the system. To set the ground jumper:

Important: If you have grounded power distribution, you do not
need to set the ground jumper. Go to Grounding Your
1394 System.

1. Veify that al 24V control and 360/480V power has been
removed from the system.

2. Open the system module door.

3. Disconnect both ends of the input wiring board ribbon cable.
Refer to Figure 3.5 for the location of the ribbon cable.

4. Remove the upper and lower input wiring board screws. Refer to
Figure 3.5 for the location of the screws.

5. Remove the input wiring board.
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Figure 3.5
Removing the Input Wiring Board in a 22 kW System Module

~———

® U)
Disconnect both sides of
the ribbon cable — ) .
B (o] A
Remove both input ——— ﬂm D:
wiring board screws and o
remove the input wiring board
U
O
3 Teee/ele

L

6. Locatethe ground jumper inside the system module. Refer to the
figure below for jumper location.

Figure 3.6
Location of the 22 kW System Module Ground Jumper

[0 00

® |
ol @:
o—
b | Ground Jumper
©
1 © H
° i
Ol
[@le/e)e)e)e
"E
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7. Without removing the circuit board, unplug the jumper and move
it to the ungrounded power distribution position. Refer to the
figure below for the jumper positions.

Figure 3.7
22 kW System Module Jumper Positions

Frontedge — | |
of board

Factory default jumper—|
position for a grounded
configuration

DO NOT REMOVE CIRCUIT
BOARD FROM 1394
Front edge — >
of board

Jumper position for an
ungrounded power
configuration

8. Re-ingtall the input wiring board.

9. Re-ingtall the upper and lower input wiring board screws. Refer
to Figure 3.5 for the location of the screws.

10. Re-connect both ends of the input wiring board ribbon cable.
Refer to Figure 3.5 for the location of the ribbon cable.

11. Closethe system module door.

12. Go to Grounding Your 1394 System.
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Grounding Your 1394 System We recommend that all equipment and components of a machine or
process system have a common earth ground point connected to their
chassis. A grounded system provides a safety ground path for short
circuit protection. Grounding your modules and panels minimizes
shock hazards to personnel and damage to equipment caused by short
circuits, transient overvoltages, and accidental connection of
energized conductors to the equipment chassis.

Grounding your System to the Subpanel

The National Electrical Code contains grounding requirements,
conventions, and definitions. Follow all applicable local codes and
regulations to safely ground your system. Refer to theillustration
below for details on grounding your system and axis modules. Refer
to Appendix B for interconnect information.

Figure 3.8
PE Safety Ground Configuration with Multiple 1394 Systems on One Panel

&
© == - ] o | fo- -
e | "’ =

22 kW or |

System Modules ﬁj
[ —— v

5and 10 kW
(Series A and B)

Connect the system
modulel's PE and each axis | Bonded PE__—» o
module's PE1 to the PE bar ground bar

All ground wiring must
comply with local codes

[0 06 06 06000

SR

E‘w z|—=|—=|

22 kW or IE
5and 10 kW
System Modules
(Series C or later)

Always follow NEC and
applicable local codes

System module |

ground bar ground bar

Ground grid or power
distribution ground
Bonded cabinet ground bus —— 0000

System module _—> T H
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Grounding Multiple Subpanels

To ground multiple subpanels, refer to the figure below.

Figure 3.9
Subpanels Connected to a Single Ground Point

Always follow NEC and
applicable local codes

[eXeXeJeoXo) [eJe)eJe)o) 00 POOy J_

Wiring System Module Power

Ground grid or power
distribution ground

The system module provides terminating points for the AC power
input, logic power, feedback, and various other control signals. The
dide-and-lock mechanism transfers power and commutation signals
to each axis module.

Each individual application requires different wiring. This section
provides guidelines for wiring your system. Because of the diversity
of applications and systems, no single method of wiring is applicable
in all cases.
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Terminal Block Locations for 5 and 10 kW System Module

(Series A and B)

The 5 and 10 kW system module (Series A and B) components use
IEC terminals for power connections. You will wire the system and
axis modules using the power terminal block conveniently located at
the bottom front of the system and axis modules. The maximum wire
sizealowed in the terminal blocks is 3.3 mm? (12 AWG). To gain
accessto the input power terminal's, open the system module door and
look in the lower right corner. Refer to Figure 3.10 for terminal block

details.

ATTENTION: 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.

Figure 3.10

Terminal Block for a5 or 10 kW System Module (Series A and B)

Wire: Description: Connects to terminal(s): | Required (Y/N):

24V Logic A user-supplied 24V AC rms or 24V DC power source. Referto | W1 and W2 Y
Appendix A for 24V input power specifications.

360/480V AC | 360/480V AC, three-phase power input Refer to Appendix Afor | U, V, and W Y

Input Power system specifications for rated AC input voltage, tolerance, and
source impedance.

Input Power Three-phase input neutral (present only on grounded power System ground bar N

Neutral configurations).

PE Ground The 1394’s ground connection to the bonded system ground | PE Y
bar on the subpanel.

External Shunt | Optional 1400W external shunt resistor used to dissipate DC+ and COL N

Resistor

excess regenerative energy from the system module.
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Note: Refer to AppendicesAand B for information about three-phase
input fusing and circuit breaker information as related to the
power input. Refer to the section Connecting Your External
Shunt Resistor for information about wiring the optional shunt
resistor to the 5 and 10 kW system modules.
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Connector Locations for 5 and 10 kW System Module (Series C)

The 5 and 10 kW system module (Series C) uses connectors instead
of IEC terminals for connecting power. You will wire the system
using power connectors (J1, J10, and J11) that mate with plugs (P1,
P10, and P11) conveniently located on the bottom of the system
module. Figure 3.11 details the location of the connectors.

ATTENTION: 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.

Figure 3.11
Connectors for 5 and 10 kW System Module (Series C)

v0coco oo
000 SBI00008* e 1 EEe
000000008BRBG00C00NR - - 1
|000830000000000000
SR 210 A 92
B LEESE 1234 123
— 7 System module 1394 front view
UL UL ‘ '“" 1394 bottom view ground bar
- N . . .| Connectsto Required
Wire: Description: Maximum wire size: terminal(s): (YIN)
24V Logic A user-supplied 24V AC rms or 24V DC power source. Referto | 33 mm? (12 AwG) | J1-1and Y
Appendix A for 24V input power specifications. J1-2
360/480V AC Input 360/480V AC, three-phase power input Refer to Appendix Afor | 5 3 mm? (10 AwG) | J10-1 (U) Y
Power system specifications for rated AC input voltage, tolerance, and J10-2 (V) and
source impedance. J10-3 (W)
Input Power Neutral Three-phase input neutral (present only on grounded power 53 mm? (10 AWG) | J10-4 N
configurations).
PE Ground The1394's ground connection to the bonded system ground bar | 8 4 mm? (8 AWG) System module | Y
on the subpanel. ground bar
External Shunt Resistor | Optional 1400W external shunt resistor used to dissipate 53mm? (10 AWG) | J11-3and N
excess regenerative energy from the system module. J11-1

Note: Refer to AppendicesAand B for information about three-phase
input fusing and circuit breaker information as related to the
power input. Refer to the section Connecting Your External
Shunt Resistor for information about wiring the optional shunt
resistor to the 5 and 10 kW system modules.
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Terminal Block Locations for a 22 kW System Module

All 22 kW system modul e components use |EC terminals for power
connections. You will wire the system and axis modules using the
power terminal block conveniently located at the bottom front of the
system and axis modules. To gain access to the input power terminals,
open the system module door and look in the lower right corner.
Figure 3.12 details the order of the terminal blocks.

ATTENTION: 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.

Figure 3.12
Terminal Block for 22 kW System Module

- S . .. | Connects to Required
Wire: Description: Maximum wire size: terminal(s): (YIN)
24V Logic A user-supplied 24V AC rms or 24V DC power source. Referto | 3.3 mm? (12 AWG) |W1land W2 Y

Appendix A for 24V input power specifications.
360/480V AC power input | 360/480V AC, three-phase power input. Refer to Appendix Afor | 8.4 mm?2 (8 AWG) UV, and W Y
system specifications for rated AC input voltage, tolerance, and
source impedance.
Input Power Neutral Three-phase input neutral (present only on grounded power 8.4 mm? (8 AWG) System ground bar N
configurations). (Series A and B)
PE (Series C) N
PE Ground The1394's ground connection to the bonded system ground bar | g 4 mm? (8 AWG) PE (SeriesAandB) |Y
on the subpanel. System module ground | Y
bar (Series C)
External Shunt Module | Used to dissipate excess regenerative energy from the system | g 4 mm? (8 AWG) DC+ and COL Y
module.

Note: Refer to AppendicesAand B for information about three-phase
input fusing and circuit breaker information as related to the
power input. Refer to the section Connecting Your Shunt
Module for information about wiring the shunt module to the
22 kW system module.
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Required Tools and Equipment
Before you begin to connect power wiring, be sure to have the
following:

* A small, flathead screwdriver
e User-supplied contactor
e User-supplied wiring for input power

Connecting Power Wiring for 5 and 10 kW (Series A and B)
and 22 kW System Modules

To connect power wiring:

1. Connect the ground wire for the system module to the bonded
ground bus bar on the subpanel. For more information on
bonding, refer to the chapter Installing Your 1394.

2. Open the front door of the system module.

3. Connect the system ground bar wire as follows:

If your system moduleis: | Then:

5and 10 kW or 22 kW Insert the system ground bar wire

(Series A and B) in the terminal block labeled PE.

22 kW Connect the system ground bar

(Series C) wire to the system module
ground bar.

4. Connect the three-phase incoming power wires as follows:

Insert the wire labeled: Into thisterminal block:
U U
Y, Vv
w w

5. Connect the three-phase input neutral wire as follows:

If your system moduleis. | Then:

5 and 10 kW or 22 kW Connect the three-phase input
(Series A and B) neutral wireto the bonded system
ground bar. For more information
on bonding, refer to the chapter
Installing Your 1394.

22 kW Insert the three-phase input
(Series C) neutral wirein the terminal block
labeled PE.

Note: Thethree-phaseinput neutral connection is present only on
grounded power configurations.
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6.

7.

8.

9.

Insert one of the 24V control power wiresinto the terminal block
labeled W1.

Insert the other 24V control power wire into the terminal block
labeled W2.

Tighten and torque all six screw terminalsto the valuesin the
following table.

System Module: | Terminal Block Terminal Block
Designator: Torque:
5and 10 kW All 0.56 - 0.62 N-m
(5.0-5.61b-in.)
22 kW W1, W2 0.56 - 0.62 N-m
(5.0-5.61b-in.)
DC+, COL, U, V, W, PE | 2.21 - 2.66 N-m
(20.0- 24.01b-in.)

Gently pull on each wire to make sure it does not come out of its
terminal. Re-insert and tighten any loose wires.

10. Go to the section Connecting Motor Power to Axis Modules.

Connecting Power Wiring for 5 and 10 kW System Modules
(Series C)

To connect power wiring:

1.

Connect the system module ground wire from the system module
ground bar to the bonded ground bus bar on the subpanel. For
more information on bonding, refer to the chapter Installing Your
1394.

Insert the three-phase input neutral wire into connector terminal
J10-4 and tighten the J10-4 connector screw (torque value =
0.56-0.62 N-m, 5.0-5.6 Ib-in.).

Note: Thethree-phaseinput neutral connection is present only on
grounded power configurations.

Insert the three-phase incoming power wires as follows and
tighten the three J10 connector screws.

Insert thewire |Into connector |Tighten tothis
labeled: terminal: torque value:
U J10-1

0.56-0.62 N-m
v J10-2 (5.0-5.6 Ib-in.)
W J10-3

Gently pull on each wire to make sure it does not come out of its
terminal. Re-insert and tighten any loose wires.
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Connecting Motor Power to Axis
Modules

9.
10.

11.

Plug J10 into P10.

Insert one of the 24V control power wiresinto connector terminal
J1-1 and tighten the J1-1 connector screw (torque value =
0.56-0.62 N-m, 5.0-5.6 Ib-in.).

Insert the other 24V control power wire into connector terminal
J1-2 and tighten the J1-2 connector screw (torque value =
0.56-0.62 N-m, 5.0-5.6 Ib-in.).

Gently pull on each wire to make sure it does not come out of its
terminal. Re-insert and tighten any loose wires.

Plug J1 into P1.

Gently pull on each wire to make sure it does not come out of its
terminal. Re-insert and tighten any loose wires.

Go to Connecting Motor Power to Axis Modules.

The procedures in this section detail how to connect motor cable
flying leads to the terminals on the front of each axis module. You
must use one 1326-CPx1-xxx motor power cable for each of your
1326Ax servo motors. Refer to the interconnect drawingsin
Appendix B for more information. The table below describes each of
the terminals.

Terminal: | Description:

U1 Motor Power A
V1 Motor Power B
W1 Motor Power C
PE1 Axis Ground
PE2 Motor Ground
PE3 Overall Shield
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Connecting Thermal and Brake Leads to Axis Modules

Axis modules provide terminating points for the motor power,
thermal sensor, and brake. Axis module wiring isidentical for all
available axis module ratings.

Figure 3.13
Locating TB1 and TB2

Important: Noise filters on the motor thermal sensor and brake
connectors (TB1 and TB2) add capacitance (1.0 UF)
from each leg of the thermal switch and motor
brake leads to ground. This should be considered
when selecting ground fault circuits.

Connect the motor thermal sensor and brake lead to the Axis Module
at TB1 and TB2. Each axis module comes with a brake and thermal
connector kit. Refer to Appendix D for more information.

Terminal: Description:

TB1-1,2 Thermal Sensor Input from Motor Cable
TB1-3,4 Brake 24V DC from Motor Cable
TB2-1,2 Brake 24V DC from Fault System
TB2-3, 4 Thermal Sensor Output to Fault System

Required Tools and Equipment
* A small, flathead screwdriver
e One 1326-CPx1-xxx motor power cable for each axis

e One axis module connector kit (catalog number 1394-199) for
thermal switch and brake inputs. You will need one kit per axis
module as each kit contains two connectors.
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Wiring Motor Power, Thermals and Brakes

The procedures in this section assume that your system and axis
modules are already mounted. We recommend that you start at either
thefirst or last axis module, wire it completely, and then wire the
module next to it completely, and so on until they are al wired.

To wire your 1394 axis modules:

1.
ITyour system | - o) do this
moduleis:
SeriesA or B 1. Bond one end of the axis module ground
wireto the subpanel.
2. Connect the other end of the ground wire
to terminal block PEL.
3. Gotomainstep 7.
SeriesC 1. Connect one end of the axis module

ground wireto the system module ground
bar.

2. Connect the other end of the ground wire
to terminal block PEL.

3. Gotomainstep 2. RefertoFigure3.14for
main steps 2-6.

Note: For more information on bonding, refer to the chapter
Installing Your 1394.
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i
|

51 mm
2.0in)*

\
vl
22 mm
(875in)"

Motor
cable

=

Important: Toimprove the bond between the motor cable shield
and the axis module PE ground, acable shield clamp
isincluded with the Series C axis modules.

Figure 3.14
Series C Axis Module Cable Clamp
Cable wires
Bracket >
screw
Braided Cable
shield shield
exposed Clamp _—~ clamp
screw . Axis
Feedback | | " cable clamp
cable clamps ‘
1 bimensions given are approximate and will vary ‘
depending on the specific installation. Keep wires ‘ ‘
as short as possible while maintaining adequate e
stress relief.
System module )
ground bar 1394 front view
Clamp Attachment Wiring to Axis Module

Cable Preparation
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Prepare one end of the motor cable for attachment to the cable
shield clamp by removing the outer insulation and braided shield
from the motor cable. Ensure approximately 51 mm (2.0 in.) of
the insulated cable wires are exposed (refer to Figure 3.14).

Remove another 22 mm (.875 in.) of insulation to expose the
braided shield underneath for clamp attachment.

Important: When cutting into the insulation use care not to cut
into the braided shield undernesath.

Position the cable shield clamp over the exposed braided shield
(ensure clamp screw is behind clamp and not braided shield).

Tighten the clamp screw.

Important: Do not overtighten the clamp screw or damage to
the braided shield may result.

Thread the bracket screw into the bottom of the axis module and
tighten.

Connect an axis module connector kit (catalog number 1394-199)
to each motor cable that you will use. Refer to instructions that
come with the kit for the specific connections.
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8. Onone axis, connect the wires as follows:

Insert thewirelabeled: |Intothisterminal block:

1 Ul

2 V1

3 w1

8 PE2

bare wire (no label) PE3 (Series A and B modules)
N/A (Series C) The barewireis
replaced by the cable shield clamp on
the motor cable.

9. Tighten and torque all five screw terminalsto the valuesin the
following table.

AxisModule: Terminal Block | Terminal Block Torque:
Designator:
0.56 - 0.62 N-m
KW, KW, SkW Al (50- 56 Ib-in)
155-2.0N-m

10kW, 15kW Al (14.0- 18.0 Ib-in.)

10. Gently pull on each wire to make sure it does not come out of its
terminal. Re-insert and tighten each loose wire.

11. Connect the brake and thermal switch connector to the front-most
mating half (TB1) under its axis module. Refer to Figure 3.13 for
location of TB1. Refer to Appendix B for thermal switch
interconnect information.

12.
If your motor: Do thefollowing:
Has the brake 1. Connect the appropriate control wiresto
option the second connector in the axis module

connector kit to the appropriate cable.

2. Insert the connector in the rear-most
mating half (TB2) for its axis.
3. Goto main step 13.

Does not havethe | Go to main step 13.
brake option
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13. Wireyour thermal switch into the appropriate control circuitry for
monitoring purposes. Refer to Appendix B for thermal switch

interconnect information.

ATTENTION: To avoid damage to your motor,
monitor the therma switch for overheat conditions.

14.
If you: Dothis:
Have more axismodulesto | 1. Moveto the next axismodule.
wire 2. Gotothemain step 2.
Have wired all of your axis | Go to Connecting Feedback to
modules System Modules.
Connecting Feedback to System The procedure in this section assumes that your system and axis
Modules modules are already mounted and your power is wired. Wire the

commutation resolver (integral to the 1326 motor) to the system at the
connectors shown in the following table. You must use Allen-Bradley
1326-CCU-xxx shielded cables for proper operation. Refer to
Appendix D for more information on connectors and accessories.

ATTENTION: To guard against hazard of personal
injury or damage to equipment, the interconnections
between the motor and resolver must be made exactly
as shown in Appendix B. Failure to do so could cause
loss of motor control and/or severe oscillation of the

motor shaft.

Note: All CCU cables are shipped with pre-pinned connections and
loose connector housings for the system end.

If you are using this . . ) M, O, or
system module: Connect it to terminal(s): NIA:
GMC Turbo or GMC J5 (axis 0), J6 (axis 1), J7 (axis 2), and J10 (axis 3). |M
Refer to Wiring 1394 GMC and GMC Turbo Systems
for locations.
9/440 CNC or CNC FBO (axis 0) through FB3 (axis 3). Refer to the M
Interface 9/Series Integration and Maintenance Manual
(publication 8520-6.2) for more information.
Analog Servo FBO (axis 0), FB1 (axis 1), FB2 (axis 2), and FB3 M
(axis 3). Refer to Wiring Your 1394 Analog Servo
System for locations.

M = mandatory, O = optional, and N/A = non applicable
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To improve the bond between the motor feedback cable shield and the
system module PE ground, a cable shield clamp is included with the
Series C system modules.

Ensure an appropriate amount of the cable insulation and braided
shield isremoved from the feedback cable. Place the cable wires and
exposed braided shield into the cable shield clamp and tighten the
clamp screw. Then thread the bracket screw into the bottom of the
system module and tighten. Refer to Figure 3.14 for an illustration.

The table below provides pin-outs for the resolver connection.

Terminal: Wire Number: | Color: Function:
1 1 Black Axis x R1
2 1 Shield Shield

3 2 Black Axis x S1
4 3 Green Axis x S2
5 3 Shield Shield

6 1 White Axis x R2
7 2 Shield Shield

8 2 Red Axis x S3
9 3 Black Axis x S4
10 Overall Shield | Overall Shield | Overall Shield

To connect motor feedback:

1. Connect the connector shellsto the resolver feedback cables.

2. For each axis/motor you will use, connect one motor resolver
feedback cable to the appropriate feedback connector on the
bottom of the system module control board. For the location of
those connectors, refer to the drawing on the inside of the system
modul e door or the section Finding Additional Wiring
Information for 1394 Systems.

3.
If you are: Do this:
Usingthe AQuadB | 1. Connect the connector shellsto the 1394-
option (for Analog SA15 cables. Refer to the instructions
Servo system that came with the cables for more
only) information.
2. For each AQuadB output you will use,
connect one 1394-SA15 cable to the
AQuadB mating slot under the system
module.
3. Goto step 4.
Not using the Go to step 4.
AQuadB option
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4.
If you have: Do this:
More motorsto wire 1. Move to the next motor.
2. Gotothemain step 1.
Wired all of your motors Go to Connecting Your Motor
Cablesto Motors.
Connecting Your Motor Cables to This procedure assumes that your system and axis modules are
Motors aready mounted and wired. To connect your motor cables:

1. Orient the motor end of the resolver cable so that the flat on the
connector is facing the shaft of the motor.

2. Push the cable onto the appropriate mating half until it clicks.

3. Orient the motor end of the power cable so that the flat on the
connector is facing the shaft of the motor.

4. Push the cable onto the appropriate mating half until it clicks.

5.
If you have: Do this:
More motorsto wire 1. Move to the next motor.
2. Repeat the steps above.
Wired al of your motors Go to the Commissioning
chapter for your specific system.
Connecting Your External Shunt These procedures assume that your external shunt resistor is already
Resistor mounted.

To connect your external shunt resistor:

1. Removeall 24V control power, contactor enable power, and 360/
480V AC input power from the system.

2.
If your system moduleis. |Dothis:
SeriesA and B Go to Connecting Your External
Shunt Resistor (Series A and B).
SeriesC Go to Connecting Your External

Shunt Resistor (Series C).
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Connecting Your External Shunt Resistor (Series A and B)
1. Open the front door of the 1394 system module.

2. Remove and discard the COL/INT jumper wire from the power
terminal block in the lower right corner, as shown in the figure
below.

Figure 3.15
1394 System Module Jumper Removal (Series A and B)

Jumper

3. Install the jumper block in the P1 position, which is located
directly behind the Status LED, as shown in the figure below.

Figure 3.16
1394 System Module Jumper Installation (Series A and B)

Jumper
block to P1

4. Install and tighten the resistor wire with the fuse in the DC+
terminal on the power terminal block in the lower right corner.

5. Install and tighten the other resistor wire in the COL terminal on
the power terminal block in the lower right corner.
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Connecting Your Shunt Module
(required for 22 kW system)
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Connecting Your External Shunt Resistor (Series C)

1. Locate and unplug the J11 connector on the bottom of the system
module.

2. Remove and discard the jumper wire between J11-1 and J11-2, as
shown in the figure below.

Figure 3.17

1394 System Module Jumper Removal (Series C)
: 23 o j
@ 000000 E Remove jumper

Al

100008000886260000008
10806000000000000000

Eﬂ J11

1394 bottom view

=2

Install the shunt resistor wire leading to the fuse in connector
J11-1.

Install the other shunt resistor wire in connector J11-3.

Tighten the J11 connector screws (torque value = 0.56-0.62 N-m,
5.0-5.6 Ib-in.).

The procedures in this section assume that your shunt moduleis
aready mounted. Wiring the shunt module consists of connecting
power from the system module and, depending on the shunt module
you ordered, connecting power to the fan inside the module.

Required Tools and Equipment

The required tools and equipment are:

A small, flathead screwdriver
User-supplied power wiring

The two fan jumpers that came with your 1394-SR36AF shunt
module.
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Wiring the Shunt Module Power

There are three types of cable that can be used to connect the 1394
shunt module to your 1394 system module. All shunt power wiring
should meet the following general specifications:

« B8AWG (84mmd

« 105°C

s 600V

e Maximum length of each wireis 3.05 m (10 ft.).

e If you mount the shunt module outside the cabinet, the shunt
power cables and fan wiring must be inside metal conduit to
minimize the levels of EMI and RFI.

To minimize the levels of EMI and RFI inside your cabinet, we
recommend you:

e Useasingle cable that contains atwisted pair with an overall
shield. The shunt moduleis designed to accept ametal conduit
which will also act as an overall shield.

*  Route your shunt power cables with motor power cables.

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

The table below details your shunt power wiring options.

For this Type of Cable: Twist Conductors (Y/N):
Twisted pair with overall shield N

Twisted pair (no shield) N

Discrete conductors’ Y (2 twists per foot)

! Twisting cancels most of the RFI noise for the two conductors. Refer to Figure 3.18 and Figure 3.19 for
more information.

To connect the shunt module to the 22 kW system module:

1. Verify that thereis no 24V control or 360/480V power applied to
the system.

2. Open the front door of the system module.

3. Insert one end of one user-supplied 8.4 mm? (8 AWG), 105° C
(221° F), 600V, shielded wire in the terminal block labeled COL.

4. Insert one end of the other user-supplied 8.4 mm? (8 AWG),
105° C (221° F), 600V, shielded wire in the terminal block
labeled DC +.

5. Tighten both screw terminals (torque = 2.5 N-m, 22.1 Ib-in.).

6. Gently pull on each wireto make sure it does not come out of its
terminal. Re-insert and tighten any loose wires.
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Figure 3.18
Routing Shunt Module Wiring When the Module is Outside the Cabinet
Customer-supplied
metal enclosure (optional)
155 mm (6.1 in.) of ﬁé‘
. o
clearance on all sides
of the shunt module e e Motor power  360/480V
minimum = @ cables AC power
Low voltage 1 1
Communications Metal
Control I/O wiring ~ condut
Motor feedback cables
[B\ _/8\
== [ o6 O 6 O OG

~— 8AWG (8.4 mm?),
o ——] u‘ﬂﬂ 105° C, 600V wire

EET

Max. Length 3.05 m
(10 ft) for each wire

1]

Always separate all low voltage signal
wiring from high voltage power wiring to
reduce affects of EMI and RFI.

—~—— Twisted conductors
(2 twists per foot) min. or
a shielded twisted pair

[0 &0 O 6 Oh

Shielding is recommended
for reducing the effects
of EMI and RFI.

ATTENTION: Theresistorsinside the 1394 shunt
module can reach temperatures in excess of 350° C
(662° F). Be sure to provide appropriate guarding to
avoid hazard of shock or burnandignition of flammable
material. Install per local codes.
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Low voltage

Figure 3.19

Routing Shunt Module Wiring When Module is Inside the Cabinet

Communications
Control I/0 wiring
Motor feedback cables

il i

Motor power 360/480V
cables AC power

Always separate all low voltage signal
wiring from high voltage power wiring to
reduce affects of EMI and RFI.

GRS IO OU OD:UQU

PSS

155 mm (6.1 in.) of
clearance on all sides
of the shunt module
minimum

8 AWG (8.4 mm?2),
105°C, 600V wire

Max. Length 3.05 m
(20 ft) for each wire

Use twisted conductors
(2 twists per foot) min. or
a shielded twisted pair. J

Shielding is recommended
for reducing the effects
of EMI and RFI.

ATTENTION: To avoid burn hazard and ignition of
flammable material, be sure to provide appropriate
guarding. The resistors inside the 1394 shunt module
can reach temperatures in excess of 350° C (662° F).
Install per local codes.

7. Open the front door of the shunt module.

8. Insert the wire from the system module terminal block labeled
COL in the top terminal on the left side of the shunt module.
Refer to Figure 3.20 for the terminal’s location.

9. Insert the wire from the system module terminal block labeled
DC+ in the bottom terminal on the left side of the shunt module.
Refer to Figure 3.20 for the terminal’s location.
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Figure 3.20
Terminating Wires at the Shunt Module
© ©

1
& SHUNT MODULE WRNG @
SEE INSTRUCTION MANUAL FOR MORE DETAL
PONER WRES

<

Connected to COL on the

U

22 kW System Module

— Connected to DC + on the

L———"—rﬁi 22 kW System Module
1 1

10. Tighten both screw terminals (torque = 2.5 N-m, 22.1 |b-in.).

11. Gently pull on each wire to make sure it does not come out of its
terminal. Re-insert and tighten each loose wire.

12.

If your shunt module:

Then:

HasaFan

Go to Wiring the Shunt
Module Fan Power.

Does not have afan

Finish installing your system.
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Wiring Shunt Module Fan Power

This procedure assumes that you have bonded, mounted, and wired
the power to your shunt module. The shunt fan can be wired for 115V
or 230V input. Use 16 AWG 1.3 mm? [machinetoal, 75° C (167° F)]
copper wire for al fan power wiring. The current draw of each shunt
module fan is shown in the table bel ow.

For this input power: The current draw is:
115V AC 2A
230V AC 1A

Important: If you mount the shunt modul e outside the cabinet, the
shunt fan power wiring must be inside metal conduit to
minimize the levels of EMI and RFI.

To wire the shunt fan for 115V:

1. Veify that al 24V control or 360/480V input power is removed
from the system.

2. Open the front door of the shunt module.

3. Using aflat screw driver, remove the plate that coversthe fan wire
access hole located on the bottom right side of the module.

4. Insert one wire from the 115V AC power supply into terminal 1.

5. Insert the other wire from the 115V AC power supply into
terminal 4.

6. Insert one of the jumper wires that came with your shunt module
into terminals 1 and 3. Refer to Figure 3.21 for the jumper’s
location.

7. Insert the other jumper wire that came with your shunt module
into terminals 2 and 4. Refer to Figure 3.21 for the jumper’s
location.

8. Tightenall screw terminals.

9. Gently pull on each wire to make sure it does not come out of its
terminal. Re-insert and tighten any loose wires.

To wire the shunt fan for 230V:

1. Verify that all 24V control or 360/480V input power is removed
from the system.

2. Open the front door of the shunt module.

3. Using aflat screw driver, remove the plate that coversthe fan wire
access hole located on the bottom right side of the module.

4. Insert one wire from the 230V AC power supply into terminal 1.
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5. Insert the other wire from the 230V AC power supply into
terminal 4.

6. Insert the jumper wire that came with your shunt module into
terminals 2 and 3. Refer to Figure 3.21 for the jumper’s location.

7. Tightenall screw terminals.

8. Gently pull on each wireto make sure it does not come out of its
terminal. Re-insert and tighten any loose wires.

Figure 3.21
Wire Locations for the Shunt Module Fan

Wiring the fan for 115V

To power supply —=Q 1 Q
(020
(OO
To power supply —=Q 4 Q

Wiring the fan for 230V

To power supply —-Ql Q
(020
5.8
‘ONe

4

w

To power supply




Chapter 4

Chapter Objectives

Finding Additional Wiring
Information for 1394 Systems

Understanding GMC and GMC
Turbo Wiring and Connections

Wiring 1394 GMC and GMC Turbo
Systems

This chapter covers the following topics:

e Understanding GMC and GMC Turbo wiring and connections

Understanding input wiring board layout

»  Connecting your communication cables

e ConnectingaGMC and GMC Turbo to a 1394-DIM

e Understanding DIM signals

»  Wiring and Configuring an External Drive to the 1394-DIM

This chapter provides signal wiring and connection information required
for the 1394 GM C and GMC Turbo system modules only.

For additional wiring

. . ) Refer to the following:
information on:

1394 Analog Servo Chapter 5 (Wiring Your 1394 Analog Servo System)in this
system modules manual.
CNC Interface or 9/Series CNC Hardware Integration and Maintenance Manual

9/440 system modules (publication 8520-6.2).

1394 SERCOS system | 1394 SERCOS Multi-Axis Motion Control System User Manual
modules (publication 1394-5.20)

The 1394 GMC and GMC turbo contain an integrated IMC S Class
motion controller that is functionally equivalent to the IMC S Class
Compact. GMC and GM C Turbo system modul es provide connections for
the following:

Motor feedback (resolvers)
e Auxiliary encoders (optional)

e RS-232 and RS-422 serial communications

* Remotel/O
* Flexl/O
 DH-485

* AxisLink

e SLC Interface (Direct connection) (Turbo only)
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Understanding Input Wiring Board

Layout

Theinput wiring board provides terminating points at TB1 and TB2
for the various control signals. The figure below shows the locations

of the various signal terminations.

Figure 4.1
Input Wiring Board for 1394x-SJTxx-C, -C-RL and -T, -T-RL
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Important: Usethe terminal operating tool, as shown in Figure 4.3
(supplied with the system module), to help you insert
and remove wires on the input wiring board.
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Figure 4.2
Input Wiring Board for 1394C-SJTxx-L and -L-RL

SYS ENABLE SYS ENABLE

24V_INPUT_COM 24V_INPUT_COM oo I

CHASSIS CHASSIS

HOMEO
POS_OTRAVO
NEG_OTRAVO
THERM_FLTO
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v
Q00000000000
Q00000000000

a3sn 1oN
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REGL 5V
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Important: Usetheterminal operating tool, as shown in Figure 4.3
(supplied with the system module), to help you insert
and remove wires on the input wiring board.

A_TEST_COM
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Using the Terminal OperatingTool to Insert Wires

Each system module you order comes with a terminal operating tool
that allows you to easily insert your wiresinto the terminals. Refer to
Appendix D for the part number.

Figure 4.3
Terminal Operating Tool

U Ojdjoj
) e o
00000

o —4
(=]

) Hook
Insert wire Flat tab

here

To use the terminal operating tool with TB1.:

1. Put the hook into the hook slot with tab end of the tool to your
left.

Gently push the tool to the right to open the wire dot.
Insert the wire.

Gently release the tool by moving it to the | eft.

o~ w DN

Reverse directions for TB2.
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Input Wiring Board Signal Descriptions

The following tables provide descriptions of the various control
signals shown in Figure 4.1. Terminate the signals you need for your
application using the termina operating tool.

Terminal connections for | Terminal connections for Mandator
Wire: Description: 1394x-SJTxx-C, -C-RL 1394C-SJTxx-L and or0 tionzl'
and -T, -T-RL systems: -L-RL systems: P '
SYS A 24V DC input s applied to these terminals | Either TB1 or TB2, Either TB1 or TB2, Mandatory
ENABLE | to enable the system. terminal 1 terminal 1
24V Common grounding point for 24V signals. TB1and TB2 terminals 2, | TB1 terminals 2 and 8 Mandatory
INPUT 8, and 14
COM
CHASSIS | Common chassis ground point. TB1 terminals 3, 9, 15, TB1 terminals 3,9,19 and 27 | Mandatory
19, 23, and 27 TB2 terminals 3,19,26 and 27
TB2 terminals 3, 9, 15,
19, 23, 26, and 27
HOMEO Home switch inputs for each axis require TB1 - 4 (axis 0), TB1 - 4 (axis 0) Optional
24V DC (each), 13 mA to energize. Each TB2 - 4 (axis 1),
input is optically isolated and filtered to TB1 - 10 (axis 2),
minimize switch bounce. Refer to Figure 4.4. | TB2 - 10 (axis 3)
POS The positive limit switch inputs for each axis | TB1 - 5 (axis 0), TB1 - 5 (axis 0) Optional
OTRAVO | require 24V DC (each), 13 mAto energize. | TB2 -5 (axis 1),
Each input is optically isolated and filtered to | TB1 - 11 (axis 2),
minimize switch bounce. Refer to Figure 4.4. | TB2 - 11 (axis 3)
NEG The negative limit switch inputs for each axis | TB1 - 6 (axis 0), TB1 - 6 (axis 0) Optional
OTRAVO | require 24V DC (each), 12 mA to energize. | TB2 - 6 (axis 1),
Each input is optically isolated and filtered to | TB1 - 12 (axis 2),
minimize switch bounce. Refer to Figure 4.4. | TB2 - 12 (axis 3)
THERM The thermal fault switch inputs for each axis | TB1 - 7 (axis 0), TB1 - 7 (axis 0) Optional
FLTO require 24V DC (each), 12 mA to energize. | TB2 - 7 (axisl),
Each input is optically isolated and filtered to | TB1 - 13 (axis 2),
minimize switch bounce. Refer to Figure 4.4. | TB2 - 13 (axis 3)
Figure 4.4
Home, Travel and Thermal Fault Inputs
TB1 (Axis 0)
E /\ Home OAC
+Travel
IE o0 Similar for:
- Travel TB2 Terminals 4-9 = Axis 1
(6] o~0 TB1 Terminals 10-15 = Axis 2
TB2 Terminals 10-15 = Axis 3
Thermal
7] !
Common
8] |
Shield
24V DC
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Terminal connections for

Terminal connections for

Mandatory

Wire: Description: 1394x-SJTxx-C, -C-RL 1394C-SJTxx-L and or Optional:
and -T, -T-RL systems: -L-RL systems: '
REG 5V, 24V, | High-speed, optically-isolated filtered For 5V For 5V Optional
COoM registration input for each axis. Inputs can TB1 16 (axis 0) TB1 16 (axis 0)
be either 5 or 24V DC. Refer to Figure 4.5 for | TB2 16 (axis 1) TB2 16 (axis 1)
typical registration device inputs. TB1 20 (axis 2)
Note: To further reduce electrical noise,a | 182 20 (axis 3)
dedicated power supply may be required for
the registration sensors. For 24V ) For 24V )
TB1 17 - 18 (axis 0) TB117 - 18 (axis 0)
You can disable the registration input filters | 152 1718 (axis 1) TB2 17 - 18 (axis 1)
by removing jumpers P0-P3 on the input TB1 21 - 22 (axis 2)
wiring board. TB2 21 - 22 (axis 3)
For COM For COM
(used with 5V and 24V) (used with 5V and 24V)
TB1-18 (axis 0) TB1-18 (axis 0)
TB2-18 (axis 1) TB2-18 (axis 1)
TB1-22 (axis 2)
TB2-22 (axis 3)
ATEST1 Two software-programmable outputs are TB1-24 (A TEST 0) TB1-24 (A TEST 0) Optional
ATEST2 available: TB1-25 (ATEST 1) TB1-25 (ATEST 1)
ATESTCOM | < Avoltage corresponding to the motor TB1-26 (A TEST COM) TB1-26 (A TEST COM)
velocity and direction of rotation will be
present between these terminals. +1.0V/
krpm is available. Minimum impedance that
can be placed across this outputis 10k ohm.
« A voltage corresponding to positive and
negative current will be present between
these terminals. £2.5V DC equals 100% of
motor continuous current rating. 5.0V DC
equals 200%. Minimumimpedance that can
be placed across this output is 10k ohms.
Any axis analog current/voltage output may
be linked to either analog output using
internal software parameters. By default
Axis 0 velocity is linked to A TEST 0 and
Axis 0 current is linked to A TEST 1.
DRIVE OK 1/2 | When you apply 24V AC/DC control power | TB2 terminals 24 and 25 | TB2 terminals 24 and 25 Mandatory

to the system and no system faults are
detected, the Drive OK relay contact closes.
The contact remains closed until a drive fault
occurs, the DC bus voltage is lost, or you
remove 360/480V input power from the
system module. If a drive fault is detected or
the DC bus voltage is lost, the relay contact
opens. You can wire the Drive OK contacts
into the Estop string to open the main power
contactor if a fault occurs. The contact rating
is 115V AC or 24V DC, 1A.
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Figure 4.5
Typical Registration Inputs
5V DC Power I 24V DC Power
Supply (2.5 mA) o Current Sinking Supply (2.5 mA) o
Reglstfatlon Registration
TB1 (Axis 0) /\_J‘i: Device TB1 (Axis 0) )&:\ Device
L/
[16] A supply Similar for: [17] A Supply
( ) ( ) TB2 Terminals 16-19 = Axis 1 ( ) \
Output TB1 Terminals 20-23 = Axis 2 Output
IE j/ \Y P TB2 Terminals 20-23 = Axis 3 IE j/ } P
Common Common
[19] Shield [19] Shield v
5V DG Power . 24V DC Power
Supply (2.5 mA) o Current Sourcing Supply (2.5 mA) o
Registration Registration
+ Device i Device
— —
— Va\ Supply — A Supply
TB1 (Axis 0) { \ 181 (Axns 0) \
Similar for:
[16] Output TB2 Terminals 16-19 = Axis 1 Output
( ) TB1 Terminals 20-23 = Axis 2 ( )
D Common TB2 Terminals 20-23 = Axis 3 IE Common

. Shield

Important: Connections shown aretypical only. Some input devices
vary in their specific connections. Consult the wiring
diagram for your device.

Shield

If you are using current sinking, you can only use one
device per controller.

Important:

Connecting Your Communication
Cables

The 1394 GMC and GMC Turbo system modul es provide the
following communication options:

e Encoder feedback
e RS-232 and RS-422 serial communications

 DH-485

* AxisLink

* Remotel/O
* Flexl/O

o SLC Interface (Direct connection) (Turbo only)

Figures 4.6, 4.7, and 4.8 show the locations of the various
communication connections.
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Figure 4.6

Inside the 1394 GMC and GMCTurbo (catalog number 1394-SJ722)

Motion Board
Screw

Control
Status

Status

\
Axislink and RS-422

Multi Drop Addresses \

Oh

Remote 10

AxisLink &
[RS422 Muti Drop

O-H_

o I
[\ DANGER

Remote 1/0 (2) <] 5""""5‘5“ ADANGER | )
SLCIN
(Turbo Only) e o o o
Control Reset /’E:;r° °
putWirng __—— | — i
Board Screw i i
Control Init an
sLcout E I
(Turbo Only) I
o] I
- BiE o H
Input Wiring E Ell
Board /
Input Wiring
Board Screw \ <] Ell
AxisLink oAxrsLmk - Serial 0 ,_I
Status — % 4
SW1-SW6 p—
Switches Pegan teck
Application Program Lock gjg
DH-485 (2) >
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Figure 4.7

Bottom View of the 1394-SJTxx-C and -T

AxisLink

Extended Axis Link Switch
(Turbo only)

Flex /0

. Axis 0 (J3)
Auxillary Encoder Input
) Axis 1 (J4)
Auxillary Encoder Input
) Axis 2 (J5)
Auxillary Encoder Input

) Axis 3 iJlO)
Auxillary Encoder Input

Figure 4.8

Bottom View of the 1394C-SJTxx-C, -L, and -T

AxisLink

{

1394-SJT22-T-RL System Module

RS-232 and RS-422

RS-232, RS-422 and DH-485

Flex 110

Axis 0 (J3)

Auxillary Encoder Input
Axis 1 (J4)

Auxillary Encoder Input
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F—H e ce
O e coD
==
==
e Re—!

-

= Axis 0 (J5
° Resolv(er !leedback Input
c— c—) Axis 1 (J6
e i;zo;vz}rfeedback Input
O Y e—] Relsolver &eedback Input
[ e— c— Axis 3 (J10)

Resolver Feedback Input

1394C-SJTxx-L-RL System Module

RS-232 and RS-422

RS-232, RS-422 and DH-485

Axis 0 (J5)
Resolver Feedback Input
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Cable Preparation

Publication 1394-5.0 — May 2000

Cable wires

Bracket >

%5 Braided
shield
exposed

1 bimensions given are approximate and will vary
cable depending on the specific installation. Keep wires

as short as possible while maintaining adequate
Lﬁ stress relief.

Encoder Feedback Wiring

These connectors accept encoder feedback signals from an optional
encoder. Terminal 10 requires a user-supplied, regulated +5V DC
(£5%). We recommend Belden #9728 wire or equivalent. When you
use a5 volt power supply, there is amaximum distance between the
encoder and 1394 of 12.2 meters (40 feet).

The 1394 interface circuitry requires 0.325A to operate. Any
additional devices connected to the 1394, such as incremental
encoders, may require an additional 0.2A per device to operate.
Check your device for operational reguirements.

M ake the encoder feedback connections according to the table below.
Connectors arelocated on the bottom of your system module (refer to
Figure 4.7 for 1394x-SJTxx-C and -T systems and Figure 4.8 for
1394C-SITxx-L systems).

For this axis: | Connect to this terminal:
0 J3
1 J4
2 J5
3 J10

To improve the bond between the motor feedback cable shield and the
system module PE ground, a cable shield clamp is included with the
Series C system modules.

Ensure an appropriate amount of the cable insulation and braided
shield isremoved from the feedback cable. Place the cable wires and
exposed braided shield into the cable shield clamp and tighten the
clamp screw. Then thread the bracket screw into the bottom of the
system modul e and tighten. Refer to the figure below for an
illustration.

Figure 4.9
Series C System Module Cable Clamps

screw

Cable
shield
clamp

Clamp
screw

Feedback
cable clamps ‘ \ ‘ ‘

| |
g
System module
ground bar

1394 front view

Clamp Attachment Wiring to System Module
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The following cables are available to connect auxiliary encoder
feedback to the 1394 GMC and GMC Turbo:

e 1394-GE15 (from the auxiliary incremental encoder to the 1394)
* 1394-GR04 (from the 4100-REC and -AEC to the 1394)

Refer to Appendix D for connectors and accessory part numbers.
Refer to the table below for interconnection information.

Pin: | Description:

Channel A High
Channel A Low
Channel B High
Channel B Low
Channel Z High
Channel Z Low

Strobe x
+5V Out

Common Output

O | O N OO g | bW (N~

=
o

+5V Input (user supplied)

=
[N

Common Input (user
supplied)

12 | Shield

Refer to Appendix B for 1326-CEU-xxx Encoder Feedback Cable
information.

Serial Communications

The 1394 provides two optically-isolated RS-232/RS-422 serid ports
(CHAN A/J3 and CHAN B/J4). These ports are located on the bottom
of the system module. Refer to Figure 4.7 for 1394-SJTxx-C and -T
(Series A and B) systems and Figure 4.8 for 1394C-SJTxx-C, -L, and
-T (Series C) systems. Both ports use 9-pin, AT compatible, DB-9
connectors and are identically wired.

You can configure CHAN A/port J3 for RS-232(C) or RS-422, and
you can configure CHAN B/port J4 independently for RS-232, RS-
422, or DH-485. In addition, if you select RS-422 or DH-485, you
can configure the port to use atermination resistor (if required). If
you select DH-485, port J4 is disconnected. You configure both ports
using switches on the system module. Refer to Figure 4.10 for switch
settings and Figure 4.6 for location. Both ports are configured for RS-
232 operation when they are shipped from the factory.
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Figure 4.10

SW1 - SW6 (RS-232/RS-422) Switch Settings

Bl o
W o
Left — 1l <«
o | < Right
M «
-
Swi1 SW2 SW3 SW4 SW5 SW6
Port J1, J2 Port J4 Port J3 Port J1,J2/J4 |PortJ4 |PortJ3
Left No DH-485 Terminal No RS-422 Terminal No RS-422 Terminal RS-232/422 RS-232 | RS-232
Right | DH-485 Terminal (220Q) | RS-422 Terminal (220Q) | RS-422 Terminal (220Q) | DH-485 RS-422 | RS-422
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When a port is configured for RS-232 operation, you can connect
compatible serial communication devices using common RS-232
cables. Refer to the table below for signal designations and Figure
4.11 for cable recommendations. Refer to the IMC S Class Motion
Control Installation and Setup Manual (publication 999-122) for
multidrop application instructions.

RS-232 RS-422

Pin Signal | Description Pin Signal Description

1 NC No Connection 1 TxD+ Transmitted Data (+)
2 TxD Transmitted Data 2 TxD- Transmitted Data (-)
3 RxD Received Data 3 RxD- Received Data (-)

4 DTR Data Terminal Ready | 4 TxD+ Transmitted Data (+)
5 Com Signal Common 5 Com Signal Common

6 DSR Data Set Ready 6 TxD+ Transmitted Data (+)
7 RTS Ready To sent 7 RxD+ Received Data (+)

8 CTS Clear To Send 8 RxD+ Received Data (+)

9 NC No Connection 9 NC No Connection

Refer to Data Highway Connection for DH-485 signal designations.

Important: The RTS/CTS and DSR/DTR signals are internally
jumpered to alow you to use standard RS-232 cables
with serial devices requiring hardware handshaking.
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Figure 4.11
RS-232/422 Cable Signals
RS-232C RS-422
J3ICHAN A * J3ICHAN A
Serial Device J4/CHAN B Serial Device J4/CHAN B
Com N 5 RxD+ 4
RxD { \| 2 RxD- >< >< 2
XD \ } 3 TXD+ 7
s |1 TXD- 3<>< 3
Recommended Cable - Com - 5
Belden #9533 or Equivalent |

Recommended Cable -

l1394 connector is 9 pin, AMP #205204-1 or equivalent. Belden #9503 or Equivalent

Data Highway Connection

The 1394 provides two optically-isolated ports (J1 and J2) for Data
Highway 485 (DH-485) communication. Both connectors are wired
identically (you can use either one). A telephone-type connector
provides the interface with the following signal designations.

Pin: | Signal: | Description:

1 Data A Data A Transmit

2 Data B Data B Transmit

3 NC No Connection

4 NC No Connection

5 Tx Enab | Transmitted Data Enable
6 Shield Signal Shield

7 Com Signal Common

8 NC No Connection

Publication 1394-5.0 — May 2000
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AxisLink

AxisLink provides a network to transfer data between multiple nodes
(up to eight standard) that allows you to synchronize complex motion
applications. For example, these nodes can be eight GMC system
modules, one ALEC and 7 GMC system modules, or some other
combination. AxisLink allows one 1394 to be used as a master axis
for electronic gearing, camming, etc. on other systems. Using the
Extended Node option in GML version 3.9.1 (or higher) with
firmware version 3.5 (or higher) you can link up to 16 nodes. Connect
the AxisLink cable to J1 with athree pin connector as shown in
Figure 4.12. The maximum end-to-end length for Daisy-Chain
cabling configurationsis 25 m (82 ft). The minimum distance
between AxisLink nodesis 0.9 m (3 ft). Refer to Figures 4.7 and 4.8
for the AxisLink connector’s location.

Figure 4.12
AxisLink Connections for a GMC System

Connects to J1

‘| |’ AxisLink Connector

2| & D)

A 4 A

Blue Clear

Shield 150 ohm

Required cable
AB 1770-CD Install a 150 ohm termination resistor
(Belden 9463 or equivalent) across 1 and 2 if this is the first or last

module on the line.

Important: All nodes on the same AxisLink network should be
operated at the same servo update rate.

Important: Select your AxisLink node address (0-7) using the front
panel switch (see Figure 4.6 for the switch’s location)
(standard mode only). Do not use positions 8 or 9.
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GMC Turbo System

For those applications that require longer AxisLink cable lengths, the
GMC Turbo offersthe AxisLink Extended Length option. The
Extended Length option allows the user to support up to eight nodes
for a maximum end-to-end cable length of 125 m (410 ft) (user
supplied cable). To enable the Extended L ength option, set the switch
located between the Flex I/0 and AxisLink connectors on the bottom
of the GMC Turbo system module. See Figure 4.7 for the switch’s
location and Figure 4.14 for switch settings.

The Extended Node option allows the user to support up to 16 nodes
for a maximum end-to-end cable length of 25 m (82 ft). Thisfeature
isenabled in GML version 3.9.1 (or higher) with Firmware version
3.5 (or higher).

Important: You cannot use the Extended node option if the
Extended Length option is enabl ed.

Figure 4.13
AxisLink Connections for a GMC Turbo with Extended Length Option Enabled

Connects to J1

Extended Length
—I { AxisLink Connector

2| @ Q|1

W R |

Yellow Black
Shield 300 ohm

Recommended cable

(Belden 9182, Carol C8014 Install a 300 ohm termination resistor

or equivalent) across 1 and 2 if this is the first or last
module on the line.

Figure 4.14
AxisLink Extend Length Switch Setting
AxisLink Extended
Length Enabled
Flex I/0 connector AxisLink connector
O j—— 'l o
AxisLink Extended
Length Disabled

Bottom Edge of the1394 GMC Turbo Board

Publication 1394-5.0 — May 2000
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Remote 1/0 Cable

Remote I/O

The Remote 1/0 (RIO) interface alows the 1394 to communicate
with Allen-Bradley position controllers or other RIO devices. Two
identical connectors (CHAN A/P3 and CHAN B/P4) are provided at
the top of the Motion Drive Maodule. A three-pin connector is used for
the interface. Refer to the Installation Guidelines for the Twinaxial
Cable (publication 92-D1770-BCO) for more information.

Figure 4.15
Remote /O Connections

Remote I/0 Connects to P3 or P4

1 Terminal
150 or 82

ohm
Clamping screws

Install a 150 or 82 ohm termination resistor
across 1 and 2 if this is the first or last

Required cable AB 1770-CD (Belden 9463 or equivalent) module on the line.

Flex /O

Flex 1/O provides general purpose discrete inputs, discrete outputs,
analog inputs and analog outputs (J2). The Flex 1/O Module is
connected to the 1394 with a 4100-CCF1 (maximum cable length is
305 mm (12in.) or 4100-CCF3 cable (maximum cable length is
0.91m (3 ft). Up to eight modules of the following types can be
connected in any order.

e 1794-1B16 16 Discrete Inputs (24V DC)

* 1794-OB16 16 Discrete Outputs (24V DC)

e 1794-1E8 8 Analog Inputs

» 1794-OE4 4 Analog Outputs

e 1794-1A8 8 115AC Discrete Inputs

* 1794-OA8 8 115V AC Outputs

e 1794-1E 4XOE 2 Analog combination module
* 1794-1B10XOB6 Discrete combination module
* 1794-OWS8 Relay output module

e 1794-1F4l Isolated anaog input module

o 1794-OB16P Discrete output (protected)

A 1794-ASB adapter is not required. Use a4100-CCF1 or 4100-
CCF3 cable to connect the 1394 to Flex 1/0O modules.
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SLC Interface

The GMC Turbo (catalog number 1394x-SJTxx-T) can connect
directly to an SLC 5/03, 5/04, or 5/05 back plane using a 1746-C7
or -C9 cable. The SLC processor recognizes the GMC Turbo as an

intelligent SLC module.

The GMC Turbo supports the transfer of input/output image files and

MO/M1 files.

If you are using:

Refer to:

Publication number:

For this information:

GML Commander 4.x.x

GML Commander Reference
Manual

GMLC-5.2

Programming

GML 3.x.x

GML Programming Manual,
Document Update

999-104-DU1

Programming

GML Programming Manual,
Document Update

999-104-DUL.1

1394 SLC Interface

The figure below shows the location of the GMC Turboto SLC

connectors.

Figure 4.16

Connecting a GMC Turbo to an SLC

SLC right side
connector

1746 Rac
SLC 5/03, 5/04, or 5/05

=
=
=

SLC OuT
connector
T

connector |

1394 GMC Turbo System

ATTENTION: Toavoidinjury or damageto equipment
do not ingtall SLC interface cables (catalog numbers
1746-C7 and 1746-C9) while the unit(s) is powered up.

ATTENTION: SLC Interface faults will not
automatically shut down or stop the axesor application
program operating in the 1394 GMC Turbo. These
conditions must be handled in a safe manner with the
user’s application program.
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Figure 4.17
Configurations for Connecting a GMC Turbo to an SLC
SLC right side connector 1394 SLC IN connectors
3\ /5 1\

1

— =

[oT 3]

1746 RaCk Wlth I T T T T
SLC 5/03, 5/04, or 5/05 -

1394 SLC OUT connector

- —- ]

i

Al L a alal

1394 GMC Turbo System 1394 GMC Turbo System

SLC right side connectors
&\ /8

B O 0L OCHEOL
[
1 1 == ==
R El ©f O T T T
1746 Rack with 1746 Rack -
SLC 5/03, 5/04, or 5/05
SLC left side connector 1394 SLC IN connector
1394 GMC Turho System
SLC right side connector
Q o
1 el = = | =
1 7 I
1746 Rack with

SLC 5/03, 5/04, or 5/05

i
1394 SLC IN connector WW

Al a1 A Ialnal

1394 GMC Turbo System
L Use cable 1746-C7 or 1746-C9 to connect the 1394x-SJTxx-T to the SLC.

Important: The figure above shows connection information only
and does not imply a specific mounting configuration.
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Connecting a GMC and GMC Turbo ~ The 1394-DIM acts as an interface between one 1394 GMC/GMC
to a 1394-DIM Turbo system module and the external axis drive(s).

On the 1394x-SJTxx-C, -C-RL, -T, and -T-RL, the 1394-DIM actsin
place of one to four axis modules. On the 1394C-SJTxx-L and -L-RL
the 1394-DIM actsin place of one axis module. The 1394-DIM
passes a standard servo output signal from the system module to each
external drive connected to the 1394-DIM. Using a1394-DIM as part
of a1394 system lets you control external drives and motors of any
size.

1394-DIM System Example

Thefigure below shows an example of a1394 GMC/GMC Turbo
System after connecting a1394-DIM.

Figure 4.18
A 1394-DIM Connected to a GMC or GMC Turbo
. 1394-DIM
1394 Axis Modules w ﬁ f ; / 1394-DIM ground connector
1394 GMC or GMC = = e +- 10V reference
Turbo System Module D I <«————_— Drive Enable
< A/h " Diive OK (see Figure 4.29)
GML P~ I A 2
o- (5]
. o
= ““eg(\o“s g §
WESTOEE g ¢
"N oo g\de 0‘0 8 B
- — nde! o Z
. = =
2 o °
2 =
| aae Erire 429 for A e | < a8 Servo Amplifier
| See Figure 4.32 for Auxiliary Encoder : 1326AB p
|
|

! input pin-outs and Figure B-1

1 (Appendix B) to view the Auxiliary
1 Encoder Connectors on a bottom view;
1 of the 1394 GMC/GMC Turho system |
| module. |

Encoder
! Servo Amplifier
Motor
1326AB

Encoder

1394-GE15 f Encoder Feedback Cable \ 1326-CEU-xxX
N / (it A-B84SH)

Encoder Feedback Cable

Figure 4.18 shows the 1394-DIM connected to a 1394 GMC Turbo
with two 1394 axis modules. A 1326AB-Bxxxx motor is directly
connected to each of the 1394 axis modules. Two servo amplifiers
with motors are connected to the 1394-DIM. It can accept two
because there are two axis modules connected to the 1394 GMC
Turbo. The encoders attached to the motors have encoder feedback
cables connected to the system module.
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1394-DIM with 1398-DDM-xxx System Example

Figure 4.19 shows the 1394-DIM connected to a 1394 GM C Turbo
with two 1394 axis modules and a 1398-DDM-xxx servo controller. A
1326AB-Bxxxx motor is directly connected to each of the 1394 axis
modules. One servo amplifier with motor is connected to the
1394-DIM.

Figure 4.19
1394-DIM with 1398-DDM-xxx System Example

1394 Axis Modules ; } g 1394-DIM

1394 GMC or GMC
Turbo System Module

o]
of
i
ol

Axis 2

o

®
=
M2

L

‘ 1398-DDM-xxx

= -
o=

Iéil%ﬁ"
= JN

TB1

Tel T T Tl T T 11T ® ===

5.
J1 Breakout Board §
(Refer to Figure 4.20) o
Motor e
PN Power It
E Encoder 1326AB 9101-1391
— H,F,Y,orN
Encoder Series Motor
——é%j & 1326-CEU-xxx —
/ (If A-B 845H)
Encoder 1326AB T
1394-GE15 -
12 Breakout | 2101392
< 1326-CEU-xxx Board
(If A-B 845H) J

Figure 4.20 shows the J1 breakout board interconnect details between
the 1394-DIM and the 1398-DDM-xxx. Refer to ULTRA 200 User
Manual (publication 1398-5.0) and ULTRA 100 User Manual
(publication 1398-5.2) for more information.
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Figure 4.20
1394-DIM to J1 Breakout Board Pinouts
1394-DIM Cable Connector 2 J1 Breakout Board
\den 8163 J1-5 — 24V 10
Belden 81 1
cable or equivalent J1-6 |— Power Supply
+ Analog Out Px-1 ( ] / \ J1-22 CMND +
- Analog Out Px-2 i J1-23 CMND -
— Drive Enable Px-3 (A) { \ J1-20 Enable
+ Drive Enable Px-4 \ ' J1-26 1/0 PWR
Ja)
+DROK Px-5 J1-25 Ready -
-DROK Px-6 ( ] \ / J1-24 Ready +
Shield Px-7 i} -

1 Required on ULTRA 100 only
2 x = axis controlled by DIM

1394-DIM Configurations

Theidentity and number of the axes you can connect to a 1394-DIM
depends upon the number of 1394 axis modul es connected to your
1394 system in addition to the 1394-DIM.

The figure below shows the input connections located on the bottom
of atypical 1394 system and a 1394-DIM.

Figure 4.21
A 1394-DIM Connected to a GMC or GMC Turbo
¢ Front of the units h
=3 I
o ss=sss 1394-DIM ground connector

= I Bottom of the
B 1394-DIM —

Bottom of the

) =1 1394 GMC or 1394
28 GMC Turbo System
ol ool e
55)[MuiaE
o o “
& —
G E— R c——
il Mlgc) o — Y ——)
o (6 C— i — -
22 a o 1o
@ —)

B

0 Rear of the units A

A 1394x-SJTxx-C, -C-RL, -T, and -T-RL system module can control
amaximum of four physical axes. The 1394C-SJTxx-L and -L-RL
can control only one axis. Each 1394 axis module added to the 1394
system reduces the number of external drives and axesthe 1394-DIM
can control by one.
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For example, if your 1394 system includes three 1394 axis modules,
the 1394-DIM can control only one external drive and axis. Seethe
following configuration information.

Number of 1394 axes: | Maximum number of
DIM-controlled axes:

o PN W
M lw | N |- O

Important: You can add only one 1394-DIM to a 1394 system.

Important: The system requires 360/480V AC three-phase input
power to run, even if the 1394-DIM is configured for
four external drives.

Configuration Examples

The following examples show avariety of ways to incorporate the
1394-DIM into a 1394 GMC/GMC Turbo System. The examples
show the input connections located on the bottom of atypical 1394
system and a 1394-DIM.

The example below shows two 1394 axes and two DIM output axes.

Figure 4.22
1394-DIM with Multiple Axis Modules

Axis 0 Axis 1
il il

DIM Axis A
" Axis 2 on 1394

. DIM Axis B
Axis 3 on 1394

| S N | N SN |

Axis 0 (J5)
Motor Resolver Feedback Input
Axis 1 (J6)
Motor Resolver Feedback Input

Axis 2 SJ7)
1394 DIM Plug

4_\1)3( &%ﬁﬁ%lug

Axis 2 (J5)
Auxillary Encoder Input

] Axis 3 ?JlO) 1
Auxillary Encoder Input

1394 GMC or GMC Turbo System 1394x-AMxx 1394x-AMxx 1394-DIM
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The example below shows one 1394 axis and one DIM output axis.

Figure 4.23
1394-DIM with Single Axis Module
AxisHO

D= ===

«— DIM Axis A
Axis 1 on 1394

gs
-|e Axis 0 (J5)
— Motor Resolver Feedback Input
Axis 1 (34) - |= '

Auxillary Encoder Input g&lD(l‘,]\?ng
N il il
gn IR
B 4 \ 4
Bg ( = |l -
1394 GMC or GMC Turbo System 1394x-AMxx 1394-DIM

The example below shows no 1394 axes and four DIM output axes.

Figure 4.24
1394-DIM Not Connected to Axis Module

- ;7 [»
s &= ===
3 | 1
3 ‘] <— DIM Axis A
: 1 Axis 0 on 1394
R
m ~— DIM Axis B
: 1 Axis 1 on 1394
=]
_ Axis 0 (33) L1 . 17
Auxillary Encoder Input o ?§g4OD(IJI\i)PIU g + DIMAxisC
Axis 1 (34) e/ 1° o : Axis 2 on 1394
. — 5 S E— ) Axis 1 (J6) 41
Auxillary Encoder Input BE | 5o e T > 1394 DIM Plug 7
I} (o — c— —) : i
. Axis 2 (35) Lt |t T —15 Axis 2 (37) ;| =— DIM Axis D
Auxillary Encoder Input B T T || 1394 DIMPlug Axis 3 on 1394
. o T D )
Axis 3 (J10) ____f|t- e — ——— Axis 3 (10)
Auxillary Encoder Input Bic| | B0 | — a— ) 1394 DIM Plug
(@] (@)
1394 GMC Turbo System 1394-DIM
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1394-System Module Input Power Wiring When Not Using Axis
Modules

The figure below shows how to wire the 1394 system module for
input power when no axis modules are used. The transformer is rated
for 480V AC secondary and 500 VA. The fuseisaBrush (Bussmann)
600V AC, 10A (FRS-R-10A). The contactor isan Allen-Bradley
Bulletin 100-C12x10 contactor.

Figure 4.25
1394 System Module Wired for Input Power Without Using Axis Modules

1394 System Module ﬁ F 1394-DIM
y
O

__[6 bo o0
L
I
[ ——]
il
Transformer Fuse Contactor
T || U
§ E F1 T
480V AC
> 1 I | | Y
'[ F2 e W
T B
F3 M3 L3
Understanding DIM Signals DROK

The +/- DROK isadrive fault input from each external driveto the
1394-DIM. It consists of two wires connected to the external drive's
DROK, an unpowered (dry) contact. The respective isolated + 15V
DC for thisinput is supplied by the 1394-DIM.

Figure 4.26
Drive OK Input

| +15V DC
: 1394-DIM
Axis DROK+ ]
1
Px-5 ]
]
]
' -
Axis DROK- ! -
Tl
Px-6 1 YV I
, T
h 4

Note: x = axis connector number
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Drive Enable Output

The +/- Axis Enableis asignal from the 1394 system module that is
used to control a DPDT relay in the 1394-DIM. This enable output is
anormally open, unpowered (dry) signal.

Figure 4.27
Drive Enable Output

1394-DIM
Axis Enable+

Px-4

L Normally

——— Open Relay

Axis Enable-

Px-3

Note: x = axis connector number

Analog Output

Theanalog output isan isolated signal provided by the 1394-DIM and
has arange of £10V. The signal is either atorque or velocity
command, depending on the configuration of the remote drive. The
command is processed by the Bulletin 1394 System Module through a
12-bit Digital-Anaog Converter (DAC). An output offset of 80 mV
can be compensated to OV through software configuration.

Figure 4.28
Analog Output
]
]
[ 1394-DIM
Axis OUT+ ] Wv—<ﬁ
)
Px1 0
]
]
]
Axis OUT- !
Px2 | J7
]
'

Note: x = axis connector number

For additional DIM signal descriptions refer to Appendix A.
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Wiring and Configuring an External

Drive to the 1394-DIM

Belden 8163
or equivalent

|

Publication 1394-5.0 — May 2000

This section includes the following steps for wiring and configuring
an external drive to the 1394-DIM:

e Connecting the remote drive to the DIM connector that provides
the £10V output, the drive enable output, and the drive status
input.

»  Connecting the position feedback encoder to the auxiliary
feedback input on the 1394 GMC/GMC Turbo System module.
This provides position information for closing the position and
velocity loop for the drive.

e Connecting the DIM ground wire to the 1394 system module.

« Installing the resolver feedback input plug for each DIM axisto
prevent resolver loss faults.

ATTENTION: Toavoidpersonal injury asaresult of
unexpected motion or acceleration of the drive, insert
the resolver plug in the correct location.

Connecting the Remote Drive to the DIM Connector

The customer supplied DIM cable leads require terminating at the
DIM cable connector. Follow one of the example configurations, as
shown in the figure below.

Figure 4.29
DIM Connector Wiring Examples

+ Analog Out Px-1

( ) / \ — Analog Out Px-2 ([
/ \ — Drive Enable Px3 | [

( ) ( \ + Drive Enable Px-4 ]

’ 1 +DROK Px5 | [

( ) \ / —DROK Px6 | [

[

I \/ Shield Px-7 -

DIM cable connector

+ Analog Out Px-1
( ) — Analog Out Px-2

*—

— Drive Enable Px-3

+ Drive Enable Px-4

+DROK Px-5

-DROK Px-6
Shield Px-7 <

[T

DIM cable connector
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To wire the cable flying leads to the DIM cable connector:

1. Turn off the power to the system (i.e., 1394 system external
drives and other control hardware).

ATTENTION: To avoid a 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.

ATTENTION: To avoid hazard of electrical shock,
verify that all voltage on the capacitors has been
discharged before attempting to service, repair or
remove this unit. This product contains stored energy
devices. You should attempt the proceduresin this
document only if you are qualified to do so, and are
familiar with solid-state control equipment and the
safety proceduresin publication NFPA 70E.

2. Look at the cable connector to make sure the terminal is open.
The figure below shows aterminal open and aterminal closed.

Figure 4.30
Open and Closed Terminal

Terminal closed
Terminal open

3. Using thetable below, follow the correct procedure for each
termination point:

If theterminal is: |Do this:

Closed Go to step 4.
Open Goto step 5.

4. Turn the clamping screw counter-clockwise several times with a
small, flat-head screwdriver to open the termination point.
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5. Strip the wire insulation back on the cable lead.

Important: Use 14-20 gauge wire to ensure proper system
operation.

6. Trim the cablelead to expose 7.0 mm (0.275 in.) of metal wire.
7. Insert the cablelead in the appropriate terminal .

Figure 4.31
Cable Connector

Insert cable wires into the
connector openings here

8. Useascrewdriver to tighten the clamping screw to the correct
torque (0.25 N-m/2.2 |b-in.) until the cable lead cannot be pulled
out of the terminal.

9. Using the table below, complete the termination connections.

If the cable lead: Dothis:

Pulls out of the terminal Goto main step 4.

Does not pull out of the 1. Moveto the next terminal
terminal and go to main step 2.

2. When all seven terminals
arewired, go to step 10.

10. Connect each external driveto the 1394-DIM.

Important: Connect all DIM axesin succession (from the front
of the unit to the back of the unit) starting with DIM
Axis A regardless of the number of servo axis
modulesin the 1394 system.
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Connecting the Position Feedback Encoder to the Feedback Input
The figure below shows the pinouts and interconnect information for
the auxiliary encoder input to the 1394-GMC.

Figure 4.32
1394-GE15 Cable Connections

Flying Leads to
Incremental Encoder or

1394 Encoder Customer-Supplied Termination
Feedback Connector N\ ...
NC — NC
7 -t Strobe
1 -] A High
2 -] ‘ o » Alow
3 -] reen » BHigh
4 +:><>< Black - B LO?N
5 ] Blue » ZHigh
6 -] ZLow
8 | +5V Out
9 - ' Common Outi
" Shield  \/  Loo.oloo.ooll
Cable is Belden 9505
Shield Encoder Power
m (ENC. PWR)
10 <. Red = +5V Input
11¢MH_, Common In
Cable is Belden 9501

1 Customer supplied 5V DC power source is required for encoder board whether encoder supply voltage is
5V or not.

To connect the encoder feedback cable to the 1394 system module;

1. Plugthe 1394-GE15 cable for each DIM Axisinto the correct
auxiliary encoder input on the 1394 system module as shown in
the table below. Refer to Figures 4.22, 4.23, and 4.24 for encoder

input locations.

Install the Position Feedback Input plug for:

When thisaxisis used:

DIM axisA into: | DIM axisB into: | DIM axisC into: | DIM axisD into:
0 (no axisinstalled) J3 N’} J5 J10
1 (axis 0 installed) K J5 J10 N/A
2 (axisO, lingtalled) |J5 J10 N/A N/A
3(axis0, 1, 2installed) |J10 N/A N/A N/A

Note:

The other end of the 1394-GE15 cable provides flying
leads and must be connected to correct signalson a

guadrature encoder
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Note: Thefeedback inputsfor axis0, 1,2 and 3
(on 1394x-SJTxx-C and -T systems) and for axisO and 1
(on 1394x-SJTxx-L systems) run from front to back (see
Figure 1 in Appendix B).

2. Connect the cable s overall braided shield to the 1394 system
ground bar.

Connecting the DIM Ground Wire to the 1394 System Ground

Connect one end of the ground wire to the connector on the 1394-
DIM (refer to Figure 4.21 for location) and connect the other end to
the 1394 system ground bar.

Installing the Resolver Feedback Input Plug

For each axis controlled by the 1394-DIM, insert a 1394-DIM
feedback plug into the 10-pin resolver feedback input on the 1394
system module, as shown in the table below. Refer to Figures 4.22,
4.23, and 4.24 for input locations and Appendix B for the 1394 system
modul e interconnect information.

Install the Resolver Feedback Input plug for:
When this axis is used:
DIM axis A into: | DIM axis B into: | DIM axis Cinto: | DIM axis D into:
0 (no axis installed) J5 J6 J7 J10
1 (axis 0 installed) J6 J7 J10 N/A
2 (axis 0,1 installed) J7 J10 N/A N/A
3 (axis 0,1,2 installed) J10 N/A N/A N/A

Important: Unused DIM axis modules do not require a feedback
plug to be installed.

ATTENTION: To avoid personal injury because of
unexpected motion or acceleration of the drive, the
resolver plug must be inserted in the correct location.

If you do not insert a 1394-DIM feedback plug into a 10-pin resolver
feedback input for each DIM axis, a Resolver Loss Fault occurs for
that axisif Transducer Loss Detection is selected in the Feedback
page of the Configure Axis Use dialog box in GML Commander.

Important: 1394-DIM axes do not use the system modul € s thermal

fault inputs. You can use these inputs for any other

purpose your hardware configuration allows.



Chapter 5

Chapter Objectives

Finding Additional Wiring
Information for 1394 Systems

Understanding Analog Servo
Wiring and Connections

Wiring Your 1394 Analog Servo
System

This chapter covers the following topics:

e Understanding Analog Servo wiring and connections
» Understanding input wiring board layout
e Connecting AQB and SCANport cables

This chapter provides signal wiring and connection information required
for the 1394 Analog Servo system module only.

For additional wiring

. . ) Refer to the following:
information on:

GMC or GMC Turbo Chapter 4 (Wiring 1394 GMC and GMCTurbo Systems) in this
system modules manual.
CNC Interface or 9/Series CNC Hardware Integration and Maintenance Manual

9/440 system modules (publication 8520-6.2).

1394 SERCOS system | 1394 SERCOS Multi-Axis Motion Control System User Manual
modules (publication 1394-5.20)

The Analog Servo system module contains al of the components needed
for an analog servo control system. The module provides connectors for
the following:

» Motor feedback (resolver)

* AQB output and torque/vel ocity reference input to and from amotion
controller

e Serial communications for the HIM module
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Input Wiring Board Layout

Publication 1394-5.0 — May 2000

The input wiring board provides terminating points at TB1 and TB2
for the various control signals. The figure below shows the locations
of the various signal terminations.

Figure 5.1
Input Wiring Board (22 kW system)
TS
@) 1O
cL[ ]iAL
: !
| 1
Ik =
N __74 I | -
1 aa
1
It ::
1
| \ o a
! I oo
! 1 oo
! i -
i ! 2o
i o a
1
TBL ! I B2 o
e 1 e
AOVREF+ |[1 o | L= 1]| A1VREF+ oo
wwer- 2] [] [ | V| [ [2] Aveer- o
swew [[3] [] [ 1 Ve [] 3] se o
—— 1 ——
AOTQREF+ ([ o = 4| ALTQREF+ o
— I ——
ATQREF- |[5 ol ! = 5| ALTQREF- o
— ] =
SHELD [[6 =1 (=] 6| SHELD ne
— I =
AOENABLE |[7 o | ) 7]| ArEnsBLE oo
wwer+ ([8] [] | = :—: = | [] [8]| Asvrer+ 23
—— ] —— —
A2 WREF- |[9 =) .__C_)__' = 9]| AsVREF-
= ca2 AR =
sHew (o] [] [ = | [] [ sHew
wrorer+ [11] 1 [ e |2 ] [21] AsToREF+ 6| A
— = =3
RToREF- [[12] [| || B3 |=a| [] [12]| AsTQReF-
e 3] [ | = = | [] 13| swiew
mensle (14 [| | o o | (] [14] Asenasie
rruTReseT (18] [] | o) | cma o | [] [25] 24vEnssLECom
maosourt 6] [ | = w2 [] [26]] contactoren
maosourz [[17] [| |2 o | [] [17]] conactoren
aaoseon (18] [| | = = | [] a8 oRok
com 9] [ | = o | [] i orok Y|
—— —— o x>
ousss (o] [ [= Eig‘:' =E o [

Important: Usetheterminal operating tool (supplied with the
system module) to help you insert and remove wires on
the input wiring board.

Using the Terminal OperatingTool to Insert Wires

Each system module you order comes with aterminal operating tool
that allows you to easily insert your wiresinto the terminals (refer to
Figure 5.2). Refer to Appendix D for the part number.
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Figure 5.2
Terminal Operating Tool

L4 ojo)
) e e
00000

o —4
(=)

. Hook
Insert wire Flat tab

here

To use the termina operating tool with TB1.:

1. Put the hook into the hook slot with tab end of the tool to your
eft.

Gently push the tool to the right to open the wire slot.
Insert the wire.

Gently release the tool by moving it to the lft.

a > w DN

Reverse directions for TB2.
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Input Wiring Board Signal Descriptions

The tables below and on the following pages provide descriptions of
the various control signals shown in Figure 5.1.

Wire:

Description:

Connects to terminal(s):

Mandatory
or Optional:

A VREF +
A VREF -

The drive will accept up to a +/-10V DC velocity command
signal to achieve maximum motor speed. Voltages lower than
+/-10V DC can be used by reprogramming (Anlg Vel Scal) You
must terminate the shield at one end only. The differential
impedance of the velocity command input is 80k ohms (40k
ohms for single ended inputs).

TB1and TB2 terminals 1,
2,3,8,9,and 10

Optional

ATQREF +
A TQREF -

The drive will accept up to a +/-10V DC torque command signal
to achieve maximum torque command. Shield must be
terminated at one end only. The differential impedance of the
command input is 80k ohms (40k ohms for single ended
inputs).

3V DC = +/- 100% rated motor current.

TB1 and TB2 terminals 4,
5,6, 11,12, and 13

Optional

ENABLE

Normal run commands to the drive are performed through the
Enable input and any additional user-supplied run control
circuitry. With 24V control power (W1, W2), three-phase input
power (U, V, W), Contactor Enable (TB2-16, 17) and Drive OK
(TB2-18, 19) applied, 24V DC user-supplied to this input
enables the axis. When this input is de-energized, a
regenerative braking action occurs on the motor.

TB1 and TB2 terminals 7
and 14 and TB2 terminal
15

Mandatory

FAULT RESET

Removing the Axis Enable signal and applying 24V DC
between this terminal and signal common (TB1-19) resets the
fault.

Important: Do not perform a Reset until you have determined
the cause of the fault and corrected it.

TB1 terminal 15

Mandatory

ANALOG OUT 1/
ANALOG COM

Motor current analog is available on TB1-16. It is scaled for
3.3V DC for 100% continuous rated motor current (10V DC =
300% motor rated current). Minimum load impedance between
TB1-16 and 18 is 10K ohm. This can be linked to other
parameters.

TB1 terminal 16 and 18

Optional

ANALOG OUT 2/
ANALOG COM

Motor velocity analog is available on TB1-17. It is scaled for
2.0V DC per 1000 rpm. Minimum load impedance between
TB1-17 and 18 is 10K ohm. This can be linked to other
parameters.

TB1 terminal 17 and 18

Optional

COM

TB1-19 must be connected to the ground bar with 3.3 mm? (12
AWG) wire.

TB1 terminal 19

Mandatory

CHASSIS

Chassis ground reference terminal.

TB1 terminal 20

Optional

CONTACTOR EN

A set of contacts for energizing the user's three-phase line
contactor coil

TB2 terminals 16 and 17

Mandatory

DROK

When you apply 24V AC/DC control power to the system and
no system faults are detected, the Drive OK relay contact
closes. It can also be programmed for fault only, ignoring the
bus voltage. The contact remains closed until a drive fault
occurs, DC bus voltage is lost, or you remove 360/480V input
power from the system module depending on how you set the
Drive OK mode parameter. If a drive fault is detected or the DC
bus voltage is lost, the relay contact opens.You can wire the
Drive OK contacts into the stop string to open the main power
contactor if a fault occurs. The contact rating is 115V AC or 24V
DC, 1A. DROK is located at CR2.

TB2 terminals 18 and 19

Optional
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Connecting AQB and SCANport The 1394 Analog Servo system module provides connections for

Cables

AQB encoder feedback outputsto external positioning controllersand
SCANport. The figure below shows the locations of the AQB and
SCANport connections.

Figure 5.3
Bottom View of the Analog Servo System Module

=
H L
1394-SJT22-A System Module
SCANport Adapter
Axis 0. .
AQB Encoder Feedback Output (AQBO) FBO (Axis 0)
Resolver Feedback Input
Axis 1 FB1 (Axis 1)
AQB Encoder Feedback Output (AQB1) Resolver Feedback Input
Axis FB2 (Axis 2)
AQB Encoder Feedback Output (AQB2) Resolver Feedback Input
FB3 (Axis 3)

Axis 3

AQB Encoder Feedback Output (AQB3) Resolver Feedback Input

Analog Servo Encoder (A Quad B) Wiring

A Quad B usesresolver feedback to emulate an encoder differential
output for motion controller position feedback. It requires a user-
supplied regulated +5V DC (1 amp maximum) at terminal 3. Wiring a
+5V DC power supply to one axiswill provide power to all four ports
(parallel connection), therefore, you only need to connect the +5V
DC power supply to one AQB port. For the 1326AB series motors,
the motor mechanical cycle is 2048 pulses per revolution (PPR). In
addition, two marker pulses are generated per mechanical cycle. For
the 1326AS series motors, the motor mechanical cycleis 1024 PPR.
In addition, one marker pulse is generated per mechanical cycle.
Refer to Figure 5.3 for connector locations. We recommend one
1394-SA15 (from the 1394 AQB output to the user-supplied control)
cable per axis.
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22 mm

.1 3
(.875in.) o
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Cable wires

(2.0in)*

| Braided
shield
exposed

Make the A Quad B connections at the bottom of the system module
(refer to Figure 5.3) asfollows:

For this axis: Connect to this terminal:
0 AQBO
1 AQB1
2 AQB2
3 AQB3

To improve the bond between the motor feedback cable shield and the
system module PE ground, a cable shield clamp is included with the
Series C system modules.

Ensure an appropriate amount of the cable insulation and braided
shield isremoved from the feedback cable. Place the cable wires and
exposed braided shield into the cable shield clamp and tighten the
clamp screw. Then thread the bracket screw into the bottom of the

system modul e and tighten. Refer to the figure below for an
illustration.

Figure 5.4
Series C System Module Cable Clamp

Bracket >
screw
Cable
Clamp _—~ shield

clamp

Feedback ‘ |
cable clamps
Motor 1 bimensions given are approximate and will vary “ ‘
cable depending on the specific installation. Keep wires 9] ‘
as short as possible while maintaining adequate 9|
stress relief. Sys[em module
1394 front view

ground bar

Cable Preparation

Clamp Attachment Wiring to System Module
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Refer to the Appendix D for more information about connectors and
accessories and Appendix B for interconnect information. The table
below describes each of the 12 connector pins.

Pin:

Description:

Axis X, Vref +

Axis x, Tref +

+5V DC Power Supply

Channel A High

Channel B High

Channel Z High

Axis x, Vref -

O 00 Nl O O | W N -

Axis x, Tref -

Power Supply Common

10 Channel A Low
11 Channel B Low
12 Channel Z Low

ATTENTION: To guard against possible damage to
the A Quad B circuitry, assure that wiring between
AQB 0, 1, 2, 3 and the position controller is correct.

Each A Quad B interface includes both avelocity (terminals 1, 7) and
torque command (terminals 2, 8) input reference for direct connection
to external motion controllers. These reference command inputs are

in parallel to the reference inputs on the system wiring board and are
provided through this port as a convenience. Do not use Axis0, 1, 2, 3
inputs (velocity/torque) on the system wiring board if these inputs are

used.

SCANport Adapter

This port alows you to connect a SCANport device, such asaHuman
Interface Module, to the 1394 Anaog Servo System.
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Chapter 6

Chapter Objectives

General Startup Precautions

Commissioning 1394 GMC and GMC
Turbo Systems

This chapter provides you with the information to set up and tune the
1394 System. This chapter includes:

e General startup precautions

* Applying power to the system

e Setting up your system using GML Commander
e Setting up your system using GML 3.x.x

Before you begin the setup procedures, be sure to read and understand the
information in the previous chapters of this manual.

Note: Theproceduresinthischapter do notincludeinformationregarding
integration with other products.

The following precautions pertain to all of the proceduresin this chapter.
Be sure to read and thoroughly understand them before proceeding.

ATTENTION: You need to apply power to the driveto
perform many of theadjustmentsspecifiedinthischapter.
Voltages behind the system module front cover are at
incoming linepotential, voltagesontheaxismodulefront
terminal block are at 360/480V AC. To avoid injury to
personnel and/or damage to equipment, you should only
perform these startup proceduresif you are a qualified
service person. Thoroughly read and understand the
procedure beforebeginning. If an expected event doesnot
occur while performing this procedure, do not proceed.
Remove power by opening the branch circuit disconnect
device and correct the malfunction before continuing.

ATTENTION: This product contains stored energy
devices. To avoid hazard of electrical shock, verify that
all voltages on the system bus network have been
discharged before attempting to service, repair or
remove this unit. Only qualified personnel familiar
with solid state control equipment and saf ety
procedures in publication NFPA 70E or applicable
local codes should attempt this procedure.
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ATTENTION: Thisdrive contains ESD
(Electrostatic Discharge) sensitive parts and
assemblies. You are required to follow static control
precautionswhenyouinstall, test, service, orrepair this
assembly. If youdo 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.

Applying Power to the System This procedure assumes that you have wired your 1394 GMC Turbo
or GMC System, verified the wiring, and are ready to download your
program. To apply power to your 1394 system:

1. Verify that all 360/480V AC input power and 24V control power
to the 1394 has been removed.

2. Apply 24V control power to the system module. The Status LEDs
on the axis modules flash red and green and the Status LED on
the system module illuminates. This indicates that the control
logic is ready, but the power busis not active.

3. Verify that the control power voltage at the input terminals of the
System Moduleis 24V AC (or 24V DC) +10%.

4.

If the system module LED: | Then:

Flashesred and green Go to step 5.

Flashes green, flashesred, or | You may have awiring

remains solid red problem. Go to the
Troubleshooting chapter.

Does not illuminate 1. Veifylineand 24V control

power.

2. Gotomain step 1.

5. Apply 360/480V AC input power.

6. Verify that the 360/480V AC input voltage is present at the input
terminals of the system module or at the user-supplied input
contactor.
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Setting Up Your System Using GML
Commander

If the system module LED:

Then:

Flashes green

The control and bus power are
active, but the modules are not
enabled.

Go to step 8.

Flashes red and green, flashes
red, or remains solid red

Does not illuminate

You may have awiring
problem. Go to the
Troubleshooting chapter.

8. Apply 24V DC to the system enable (TB1-1, -2 or TB2-1, -2 on
the input wiring board) to enable the system module. The system
modul€'s Status LED should be solid green.

When you apply power to the motion controller, the hardware and
software are initialized. Refer to the GML Commander Reference
Manual (publication GMLC-5.2) or GML 3.x User Manual
(publication 999-104) for alisting of theinitialized values.

This section provides the information you need to setup and tune your
1394 GMC and GMC Turbo system using GML Commander.

Before You Begin

Before you begin the setup procedure be sure to have the following:

A computer running Windows 95 and GML Commander

Note: 1394C-SJITxx-L system modules require GML
Commander 4.03 or later.

A nine-pin serial cable to connect the computer to the 1394 serial

port

GML Commander Reference Manual (publication GMLC-5.2)

A voltmeter

A standard screwdriver
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Preparing the System
Before you start your 1394 system be aware of the following:

To: Do this:

Be able to save setup menus Set the Memory keyswitch to the unlock

position.

Set the remote node if you are using
AxisLink or multi-drop functions

Use the Address switch to set a unique
address for each 1394 connected. The
addresses can be set in any order. Refer to
Figure 4.6 in the Wiring GMC and GMC Turbo
Systems chapter for the switch’s location.

Reset critical drive parameters to their Hold down the Init switch while you power up

factory default value if the 1394 does not

the system.

communicate properly during power-up

Reset the system

Press the Reset switch.

For specific set up instructions using GML Commander, refer to the
following sections of your GML Commander Reference Manual.

To: Refer to the: In this manual: Publ|cat‘|on
Number:
Understand the setup process Configuring Control Options chapter
Define your user interface Configuring Control Options chapter
Define your control options, axes, Configuring Control Options chapter
and Flex I/0
SetupRIO, SLC Interface, AxisLink, | Configuring Control Options chapter
and DH-485
Establish communications with the | Accessing your Controller section of the
1394 Going Online chapter
GML Commander GMLC-5.2
Download your GML diagramtothe | Translating a Diagram to a Program and Reference Manual '

1394

Downloading section of the Going Online
chapter

Test your motor connections
(motor encoder and marker tests)

Verifying Hookups section of the
Configuring Axis Use chapter

Tune your 1394 axes

Tune Servo section of the Configuring Axis
Use chapter

Apply the changes you made

Applying Axis Configuration Changes
section of the Configuring Axis Use chapter
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Setting Up Your System Using GML
3.X.X

This section provides the information you need to setup and tune your
1394 GMC and GMC Turbo using GML version 3.x.x.

Before You Begin

Before you begin the startup procedure be sure to have the following:

* A computer running Windows and GML , version 3.9.0 or later

e A nine-pin seria cableto connect the computer to the 1394 serial
port

e A GML Programming Manual (publication 999-104)
e A voltmeter

+ A standard screwdriver

Preparing the System

Before you start your system, be aware of the following:

To: Do this:

Be able to save setup menus Set the Memory keyswitch to the unlock
position.

Set the remote node if you are using Use the Address switch to set a unique address

AxisLink or multi-drop functions for each 1394 connected. The addresses can

be set in any order. Refer to Figure 4.6 in the
Wiring 1394 GMC and GMCTurbo Systems
chapter for location.

Reset critical drive parameters to their Hold down the Init switch while you power up
factory default value if the 1394 does not | the system.
communicate properly during power-up

Reset the system Press the Reset switch or use the 1394 reset
object in GML (GMC version only).

For specific set up instructions using GML 3.x.x, refer to your GML
Programming Manual (publication 999-104).
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Chapter !

Chapter Objectives

General Startup Precautions

Commissioning Your 1394 Analog
Servo System

This chapter provides you with the information to set up and tune your
1394 Analog Servo System. This chapter includes:

e General startup precautions
e Setting up your 1394 Analog Servo system

Before you begin the setup procedures, be sure to read and understand the
information in the previous chapters of this manual.

Note: Theproceduresin thischapter do not includeinformation regarding
integration with other products.

The following precautions pertain to all of the proceduresin this chapter.
Be sure to read and thoroughly understand them before proceeding.

ATTENTION: You need to apply power to the driveto
perform many of theadjustmentsspecifiedinthischapter.
Voltages behind the system module front cover are at
incoming linepotential, voltagesontheaxismodulefront
terminal block are at 360/480V AC. To avoid injury to
personnel and/or damage to equipment, you should only
perform these startup proceduresif you are a qualified
service person. Thoroughly read and understand the
procedure beforebeginning. If an expected event doesnot
occur while performing this procedure, do not proceed.
Remove power by opening the branch circuit disconnect
device and correct the malfunction before continuing.

ATTENTION: This product contains stored energy
devices. To avoid hazard of electrical shock, verify that
all voltages on the system bus network have been
discharged before attempting to service, repair or
remove this unit. Only qualified personnel familiar
with solid state control equipment and saf ety
procedures in publication NFPA 70E or applicable
local codes should attempt this procedure.
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Setting Up Your 1394 Analog Servo
System

Publication 1394-5.0 — May 2000

ATTENTION: Thisdrive contains ESD
(Electrostatic Discharge) sensitive parts and
assemblies. You are required to follow static control
precautionswhenyouinstall, test, service, orrepair this
assembly. If youdo 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.

This section provides the following to help you set up and tune the
1394 Analog Servo System:

» Information you need before you begin
e Setup procedures

e Theinstructionsin this chapter assume that you are using aHIM
Series A 3.0 or greater or aHIM Series B. Refer to Appendix C
for general HIM programming information. To determine the
series of your module, refer to Figure P.1 in the Preface.

In most cases, the default values in the startup procedure will work
very well, however, you can modify the values, as needed, for your
application.

During the startup procedures, the system automatically saves all the
choices that you make to EEprom as you complete each step.

Before You Begin

Before you begin the startup procedure, verify that the system has
been wired correctly and be sure to have a voltmeter.

Exiting Before You're Finished

If you need to exit the procedures before you are finished, you can do
one of two things:

* Remove and re-apply power.
e Press ESC until the Choose Mode display appears.

Continuing From Where You L eft Off
To continue the procedure:

1. AttheHIM, press ENTER. The following message appears:

Choose Mbde
Start Up
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2. PressENTER. Thefollowing appears:

Start Up
Cont i nue
3.
To: Do this:
Continue from where |PressENTER. The display at which
you left off you left off appears.
Start over from the 1. Presseither the up or down arrow
beginning key until Reset Sequence appears.
2. PresseENTER. Thedisplay at
which you left off appears.

Removing and Re-Applying Power

This procedure assumes that you have wired your 1394 Analog Servo
System and verified the wiring.

1. Removeall 360/480V AC input power and 24V control power to
the 1394.

2. Apply 24V control power. The LEDs on the system and axis
modulesflash red and green. In addition, the HIM becomes active
and a message similar to the following appears:

Sys Wit Bus
0

Note: When you apply power to the HIM, a series of
messages appear before the final Sys Wait Bus or

message appears.

3. Verify that the voltage at the input terminals of the System
Moduleis 24V AC (or 24V DC) +10%.

If the system module LED: Then:

Flashesred and green and the | Go to step 5.
following appears on the HIM:

SysWait Bus
Flashesred, remains solid red, | You may have awiring or
or does not illuminate power problem. Go to the

Troubleshooting chapter.

5. Apply 360/480V AC input power. The system and axis module
LEDsflash green and the following appears on the HIM:

Sys Ready

6. Verify that the 360/480V AC input voltage is present at the input
terminals or at the user-supplied input contactor.
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If the system module LED: Then:

Flashesgreen and thefollowing | The control and bus power are

appears on the HIM: active, but the modules are not
Sys Ready enabled. Go to Setting Up at
the System Level.

Flashesred and green, flashes | You may have awiring
red, remains solid red, does not | problem. Go to the
illuminate Troubleshooting chapter.

Setting Up at the System Level

This procedure assumes that you have wired your 1394 Analog Servo
System and have completed the procedure Removing and
Re-Applying Power earlier in this chapter.

When the LEDs on the system and axis modules are all flashing green
and the Sys Ready message appears on the HIM, you are ready to
begin these procedures.

To perform system-leve setup:

1. AttheHIM, pressENTER. A message similar to the following

appears:

Choose Mode
Di spl ay

2. Presseither the up or down arrow key until the following appears:

Choose Mbde
Start Up

3. PressENTER. The following message appears:

ALLEN- BRADLEY
COPYRI GHT 1994

4. PressENTER. A message similar to the following appears:

Li ne Vol t age
460 Volts AC

5. Press SEL. The cursor moves to the bottom line.

If you areusing: |Dothis:

480V AC Press ENTER. The system records your
choice.
360V AC 1. Presseither the up or down arrow key

until 360 Volts AC appears.

2. PresseENTER. The system records
your choice.




Commissioning Your 1394 Analog Servo System 7-5

7. PressENTER. A message similar to the following appears:

Di sp- D/ A Moni t or
Not Li nked

8. Goto Setting Up Analog Test Points.

Setting Up Analog Test Points
The 1394 startup procedures provide the ability to monitor an axis
using analog test points.

Important: When you set up test points and auto tune, you will
always set up one complete axis and tune it before you
begin another.

This procedure assumes that you have wired your 1394 Analog Servo
System and have completed the procedures in the following sections
of this chapter:

* Removing and Re-Applying Power
e Setting Up at the System Level

To set up your system so that you can monitor an axis using analog
test paints:

1. When the Disp-D/A Monitor message appears, press SEL. The
cursor moves to the bottom line.

2. Presseither the up or down arrow key until the axis that you want
to configure appears.

3. PressENTER. The system records your choice and the cursor
moves to the top.

4. PressENTER. A message similar to the following appears:

Ax: Mot or Type
Cust om Mot or

5. Go to Defining Your Motor.

Defining Your Motor

This procedure assumes that you have wired your 1394 Analog Servo
System and have completed the procedures in the following sections
of this chapter:

e Removing and Re-Applying Power
e Setting Up at the System Level

e Setting Up Analog Test Points

To define your motors:

1. When the Ax:Motor Type message appears, press SEL. The
cursor moves to the bottom line.
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To define: Do this:
A standard motor | Go to step 3.

A custom motor 1. Select Custom.

2. Enter the appropriate information for
your motor.

3. Goto step 6.

Note: Use only custom motor parameters
supplied by Allen-Bradley.

3. Presseither the up or down arrow key until the base catalog
number of the motor you will use for this axis appears.

4. PressENTER. The system records your choice and the cursor
moves to the top line.

5. PressENTER. A message similar to the following appears:

Ax: Mode Sel
Anl g Vel

6. Go to Defining a Reference Source for Your Axes.

Defining a Reference Source for Your Axes

This procedure assumes that you have wired your 1394 Analog Servo
System and have completed the procedures in the following sections
of this chapter:

e Removing and Re-Applying Power
e Setting Up at the System Level

e Setting Up Analog Test Points

» Defining Your Motors

To define areference for your axes:

1. When the Ax:Mode Sel message appears, press SEL . The cursor
moves to the bottom line.

2.
If the axiswill get its Press either the up or down
reference from: arrow until thisappears:
Analog velocity Anlg vd
Analog torque AnaTorqg
Digital velocity from Dig Vel
SCANport
Digital torque from SCANport | Dig Torq

3. PressENTER. The cursor movesto thetop line.
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4.
If you selected: | Goto:
Anlg vd Defining Analog Ve ocity.
AnaTorq Defining Analog Torque.
Dig Vel Defining Digital Ve ocity.
Dig Torq Defining Digital Torque.

Defining Analog Vel ocity
This procedure assumes that you have wired your 1394 Analog Servo

System and have completed the procedures in the following sections
of this chapter:

e Removing and Re-Applying Power
e Setting Up at the System Level

e Setting Up Analog Test Points

» Defining Your Motors

These procedures continue from step 4 of Defining a Reference
Source for Your Axes.

To define analog velocity:

1. Whenthe Ax:Mode Sel Anlg Vel message appears, press ENTER.
A message similar to the following appears.

Ax: Anl g Vel Scal
+500.0 rmv

2. Press SEL. Thecursor moves to the bottom line.

3. Presseither the up or down arrow until the parameter number that
you want to use for the rpm/volt gain appears.

4. PressENTER. The system records your choice and the cursor
moves to the top line.

5. PressENTER. A message similar to the following appears:

Short Ax: Vel In
Bef ore Proceed

6. On the system modul€ s input board, short the velocity reference
inputs (AxVref+ and AxVref-) to null the analog vel ocity offset.

7. PressENTER. A message similar to the following appears:

Ax:Current Limt
+8. 43 anps

8. Remove the short on the velocity reference inputs.

9. Go to Defining Limits.
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Defining Analog Torque

This procedure assumes that you have wired your 1394 Analog Servo
System and have completed the procedures in the following sections
of this chapter:

* Removing and Re-Applying Power
e Setting Up at the System Level

»  Setting Up Analog Test Points

» Defining Your Motors

These procedures continue from step 4 of Defining a Reference
Source for Your Axes.

To define anal og torque:

1. Whenthe Ax:Mode Sel Ana Torg message appears, press
ENTER. A message similar to the following appears:

Ax:Current Limt
+8. 43 anps

2. Go to Defining Limits.

Defining Digital Velocity
This procedure assumes that you have wired your 1394 Analog Servo

System and have completed the procedures in the following sections
of this chapter:

e Removing and Re-Applying Power
e Setting Up at the System Level

e Setting Up Analog Test Points

» Defining Your Motors

These procedures continue from step 4 of Defining a Reference for
Your Axes.

To define digital velocity:

1. Whenthe Ax:Mode Sel Dig Vel message appears, pressENTER.
A message similar to the following appears:

Ax: Vel Ref Whol e
<204 > <---352

Note: Thenumber ontheleft isthe destination, whilethe
number on the right is the source.

2. Press SEL. The cursor moves to the bottom line.

3. Presseither the up or down arrow until the parameter number that
you want to use for your digital velocity appears.
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4. PressENTER. The system records your choice and the cursor
moves to the top line.

5. PresseENTER. A message similar to the following appears:

Ax:Current Limt
+8. 43 anps

6. Go to Defining Limits.

Defining Digital Torque
This procedure assumes that you have wired your 1394 Analog Servo

System and have completed the procedures in the following sections
of this chapter:

*  Removing and Re-Applying Power
e Setting Up at the System Level

»  Setting Up Analog Test Points

« Defining Your Motors

These procedures continue from step 4 of Defining a Reference for
Your Axes.

To define digital torque:

1. Whenthe Ax:Mode Sel Dig Torq message appears, press
ENTER. A message similar to the following appears:

Ax:Dig Torqg Ref
<212> <---356

Note: Thenumber ontheleft isthe destination, whilethe
number on the right is the source.

2. Press SEL. The cursor moves to the bottom line.

3. Presseither the up or down arrow until the parameter you want to
use for you digital torque appears.

4. PressENTER. The system records your choice and the cursor
moves to the top line.

5. PressENTER. A message similar to the following appears:

Ax:Current Limt
+8. 43 anps

6. Go to Defining Limits.
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Defining Limits

This procedure assumes that you have wired your 1394 Analog Servo
System and have completed the procedures in the following sections
of this chapter:

Removing and Re-Applying Power

Setting Up at the System Level

Setting Up Analog Test Points

Defining Your Motors

Defining a Reference Source for Your Axes

To define limits:

1. Whenthe Ax: Current Limit message appears, press SEL. The
cursor moves to the bottom line.

2. Presseither the up or down arrow until the appropriate current
limit appears.

3. Default values are set by the motor type you selected. You cannot
exceed this value.

4. PressENTER. The system records your choice and the cursor
moves to the top line.

5. PressENTER. A message similar to the following appears:

Ax: Vel Lim
5000.0 rpm
Note: Default values are set by the motor type you
selected. You cannot exceed this value.

6. Press SEL. The cursor moves to the bottom line.

7. Press either the up or down arrow until the appropriate velocity
limit appears.

8. PressENTER. The system records your choice and the cursor
moves to the top line.

9. PressENTER. A message similar to the following appears:

Ax: ATune Sel ect
I dl e

10. Go to Auto Tuning.
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Auto Tuning

This procedure assumes that you have wired your 1394 Analog Servo
System and have completed the procedures in the following sections
of this chapter:

Removing and Re-Applying Power

Setting Up at the System Level

Setting Up Analog Test Points

Defining Analog Vel ocity

Defining a Reference Source for Your Axes
Defining Limits

Before You Perform an Auto Tune

Before you perform an auto tune, look at the statusLED on the
system module.

If the Status LED on the Do this:
System Module is:
Flashing green Go to Performing the Auto Tune.
Alternating red and green 1. Apply 360/480V AC line voltage.
2. Go to Performing the Auto Tune.
Flashing red 1. Clear the fault.
2. Apply 360/480V AC line voltage.
3. Go to Performing the Auto Tune.
Solid green 1. Disable the axis that is currently enabled.
2. Go to Performing the Auto Tune.
Solid red A hardware fault has occurred. Refer to the

Troubleshooting chapter for more information.

Performing the Auto Tune
To auto tune your axes.

1.

When the Ax: ATune Select | dle message appears, press SEL. The
cursor moves to the bottom line.

Press either the up or down arrow until Axis Tune appears on the
bottom line.

PressENTER. A message similar to the following appears:

Ax: ATune Sel ect
Enabl e Axis

Note: If, themessageisNot Ready, refer to thebeginning
of this Auto Tuning section for information.

ATTENTION: When you auto tune an axis, the
motor will move dlightly.
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4. Apply 24V DC across the appropriate axes on the input wiring
board to enable the axis that you are tuning. The LEDs on system
modul e and specific axis module will be solid green, the motor
will move dightly and the following messages appear
sequentially on the HIM:

Ax: ATune Sel ect
Wai t, Tuni ng

Ax: ATune Sel ect
Di sabl e Axi s

5. Disable the axis. Messages similar to the following appear:

Ax: ATune Sel ect
Qor Conpl et e

Ax: ATune Sel ect
I dl e

Note: If youdo not disabletheaxis, the system doesit for
you, however, you still need to manually disableit
before you proceed.

6. PressENTER. A message similar to the following appears

showing the next axis:

Ax: Mot or Type
1326AB- B410G

If you have: Then:
More axesto set up and tune | Go to Defining Your Motor.

Set up and tuned all axes Press ESC until the Choose
Mode message appears. You
are finished with the setup
procedures.




Chapter 3

Configuring Your 1394 Analog Servo
System

Chapter Objectives This chapter covers the following topics:

*  Where to look for other programming information.
»  Conventions used in this chapter.

e Understanding Analog Servo System parameters.

» 1394 Analog Servo software diagram

Because GML and the HIM provide auto tune and setup features, the
information in this chapter is intended only a supplement to help you to
understand the technical approach and to assist you with using
communication tools, such as SCANport.

Where to Look for Other System configuration information for other 1394 systems are given in the
Programming Information table below.
For: Refer to:

GMC or GMC Turbo system | GML Programming Manual (publication 999-104).
configuration

CNC Interface or 9/Series CNC AMP Reference Manual (publication 8520-ARM2).
9/440 system configuration

1394 SERCOS system ControlLogix Motion Module Setup and Configuration Manual
modules (publication 1756-UMO06A-EN-P).
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Conventions Used in this Chapter The following conventions are used throughout this chapter.

» All parameters required for any given drive function are
contained within a group, eliminating the need to change groups
to complete afunction.

» Each parameter will contain the following:

Parameter: Description:

Name The actual parameter name as displayed on the HIM (or ODS
software). Parameter names appear within brackets, for example:
[100% Torq Vel].

Description An explanation of the parameter and, when feasible, an application
example.

Number Each parameter is assigned a number that can be used for serial
communication. The numbers are listed in order for Axis 0, 1, 2, 3.

Group Most parameters are contained in a group to make programming
easier.

Display Units + ENUMS - A language statement pertaining to the selection made.

Engineering - Standard display units such as; Hz, sec, volts, etc.
Drive Units - These are internal Display Units used to communicate
through the serial port, and to scale values properly when reading
or writing to the drive.

Type + Read Only - The value is changed only by the drive and is used to
monitor values.
+ Read/Write - The value is changed through programming. This type
can also be used to monitor a value.

Change While States whether the parameter can be changed while the drive is

Running running.

Linkable States whether the parameter can be linked.

Minimum Value This is the lowest setting possible for parameters.

Maximum Value This is the highest setting possible for parameters.

Default Value This is the value assigned to each parameter atthe factory. It is also
the value that will be restored if you choose to restore defaults from
the HIM. Display text appears within quotation marks.

Selections Predefined functions. Display text appears within quotation marks.

Note: To determine the series of your module, refer to Figure P1in
the Preface.
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Understanding Analog Servo
System Parameters

Parameter

O© 00 N Ol WN -

10, 11
12,13
14

16

17

18

19

20

21

22

23

24

25

30, 32, 34, 36
31, 33, 35, 37
38

39

40

41

42

43

44

45

46

47

48

49

50

51

Parameter Name

Software Version
Units Sel

Startup State
Language Sel
Slot 0 Opt Card
Sys Mod Data
Sys I/0 Image
Status Display
Line Voltage

D/A Gain

D/A Value
System Type

Test Mode Sel
Type 1 Status
Type 2 Status
Drive OK Mode
Disp-D/A Monitor
Command Mask
Dig Cmd Mode
Typ 1 Logic Axis
Enble Input Mode
Hardware Version
Option x Code
Option x Status
Sys Mod Status 2
Bus Voltage

Rg Power Usage
Mt Power Usage
Shunt Usage
Shunt Type
Shunt R

Shunt P

Shunt Ks

Shunt Kl

Shunt Ws

Shunt Type

DC Link Setup
Shunt Peak Usage

A description of the 1394 Analog Servo parametersis provided on the
following pages. The parameters are listed in alphabetical order and
cross-referenced in the table that follows for locating parameters by

number.

Parameter

58-69
70-85
90

91

92

93

94

95
100-103
104-107
108-111
112-115
116-119
120-123
124-127
128-131
132-135
136-139
140-143
144-147
148-151
152-155
156-159
164-167
172-175
176-179
180-183
184-187
188-191
192-195
196-199
200-203
204-207
208-211
212-215
216-219
220-223
224-227

Parameter Name

Rem. Data In/Out:Px
Rem. Data In/Out:Ax
Pwr On Minutes
Pwr On Days
Enabled Minutes
Enabled Days
Sum On Minutes
Sum On Days
Motor Type

Mtr Rated Cur
Mtr Inertia
Mode Sel
Current Limit

Vel Lim

Mtr Peak Cur
CW Vel Lim
CCW Vel Lim
Vel Rate Lim

Vel LowPas BW
Ld/Lg Degrees
Ld/Lg Freq

CW OvSpd Vel
CCW OvSpd Vel
Cur Preload

|d RPM Start

Id RPM End

Id Slope

Pos Cur Lim
Neg Cur Lim
Cur Rate Lim
Mod Rng Data
State

Vel Ref Whole
Vel Ref Fract
Dig Torq Ref
Resolvr Posn
Vel Command
Vel Feedback

Parameter

228-231
232-235
236-239
240-243
244-247
248-251
252-255
256-259
260-263
264-267
268-271
272-275
276-279
284-287
288-291
292-295
296-299
300-303
304-307
308-311
324-327
328-331
344-347
348-351
352-355
356-359
360-363
364-367
368-371
372-375
376-379
380-383
384-387
388-391
392-395
396-399
400-403
404-407

Parameter Name

Cur Lim Cause
Iq Cur Ref

Id Cur Ref
Stop Mode
Resolvr Turns
Up To Spd Tol
Desired BW
Vel Damp Sel
Bridge Lim
Cur Fbk Scale
Cur Fbk Rated
Anlg Vel Scal
Anlg Vel Ofst
ATune Vel
ATune Current
ATune Inertia
ATune Select
ATune Frictn
Max Bandwidth
Stopping Cur
Module Size
Axis Type

I(t) Cur Lim
Jog Vel

Int Vel Ref

Int Torq Ref
Torg Source
Vel Source
Prop Gain Kp
Intg Gain Ki
Feed Fwd Gain
Droop

Stop Time Lim
300% Torq Vel
100% Torq Vel
Mtr Pole Cnt
Fdbk Pole Cnt
Motor Type
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[100% Torq Vel] Parameter Numbers 392

Motor velocity at 100% rated motor torque. Parameter Group Mtr Data
Display Units rpm

Note: Before making modifications to Mtr Data | Parameter Type Read/Write

parameters, [Motor Type] must be setto "custom | Change While Running Yes

motor". Linkable No
Minimum Value 1rpm
Maximum Value 8000 rpm

Default Value

This is determined by the motor catalog number.

[300%Torq Vel] Parameter Numbers 388

Motor velocity at 300% rated motor torque. Pgrameter Group Mtr Data
Display Units rpm

Note: Before making modifications to Mtr Data | Parameter Type Read/Write

parameters, [Motor Type] must be setto "custom | Change While Running Yes

motor". Linkable No
Minimum Value 1rpm
Maximum Value 8000 rpm

Default Value

This is determined by the motor catalog number.

[Anlg Vel Ofst]

Parameter Numbers

276, 277, 278, 279

An offset value that can be used on an analog | Parameter Group Vel Cmd Data

velocity input to counter voltage offsets on that | Display Units rpm

input. This value is added after the input scaling | Parameter Type Read/Write

has taken place, therefore changing the analog | Change While Running Yes

input scaling will change this offset Linkable No

compensation. Minimum Value- 496.00 rpm
Maximum Value+ 496.00 rpm
Default Value 0.00 rpm

[Anlg Vel Scal]

Parameter Numbers

272, 273, 274, 275

Use this parameter to determine how the AD | Parameter Group Vel Cmd Data

converter value is scaled. Itis set to the number | DiSplay Units rpmiv

of motor rpm that is to represent 1 volt of input | Parameter Type Read/Write

command. The desired input velocity command | Change While Running Yes

voltage to motor rpm scaling is accomplished L|_n|§able No

with this parameter. The default setting is 500 | Minimum Value- 1000.0 rpmiv

rpmivolt. Use the following formula if the Maximum Value +1000.0rpm/v

maximum motor speed (rpm) and maximum Default Value +500.0 rpmfv

velocity command (volts) are known. for example:
MaximumDesiredMotorRPM _ RPM 3000RPMMaximum _ 3000RPM
MaximumVelocityCommand  Volts 8VDCMaximumCommand Volts

[ATu ne Cu rrent] Parameter Numbers 288, 289, 290, 291
The motor current used while an auto tune cycle | Parameter Group Alune Config
is executing is specified with this parameter, In | Display Units s
most cases, the default setting will be Parameter Type Read/Write
satisfactory. Change While Running Yes

Linkable No

10% rated motor current
200% rated motor current
50% rated motor current

Minimum Value
Maximum Value
Default Value
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[ATune Frictn]

The system frictionas measured by the autotune
cycle is represented through this parameter.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value
Default Value

300, 301, 302, 303
Alune Config

%

Read/Write

Yes

No

0%

12%

6%

[ATune Inertia]

System inertia as measured by auto tuning. This
parameter is calculated during auto tune and is
the time that the motor and load takes to reach
[ATune Vel] at [ATune Current] and back to zero
rpm. This needs no manual user adjustment,
since it is a product of the auto tune function. To
determine the inertia of the machine system, use
the following formula:

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value
Default Value

system ™ [Mitrinertia] x0.83

% Rotor

292, 293, 294, 295
Alune Config
msec

Read/Write

Yes

No

0 msec

10000 msec

5 msec

inertia

Note: The value for rotor inertia (Ib-in.-s? ) is listed on the servo motor performace data table in Appendix A.

[ATune Select]

This parameter initiates an auto tune cycle that
measures the [ATune Inertia] and [ATune Frictn]
by accelerating the motor up to the [ATune Vel]
at the [ATune Current]. The parameter also
calculates the gains based on auto tune
information.

Parameter Numbers
Parameter Group
Parameter Type
Change While Running
Linkable

Default Value 0
Selections 0
1
2

296, 297, 298, 299
ATune Config, Startup Parms
Read/Write

Yes

No

||id|e||

“ldle" Indicates the auto tune system can be used, written
command forces the system to idle.

"Axis Tune" Written as a command, initiates the auto tune
process, messages will be displayed to enable axis,
wait, disable axis. "Calculate" is also performed.

"Calculate" Calculates gain coefficients based off data acquired

during auto tuning. This command can be issued
manually to calculate gains after manual
modifications to the auto-tune acquired information.

[ATune Vel]

This parameter specifies the maximum velocity
of the motor attained during an auto tune cycle,
as well as direction of movement.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value
Default Value

284, 285, 286, 287
ATune Config

rpm

Read/Write

Yes

No

-2000.0 rpm
+2000.0 rpm
+1000.0 rpm
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[Axis Type]

Parameter Numbers

328, 329, 330, 331

Catalog number of Axis Module. Parameter Group Configuration
Parameter Type Read Only
Selection codes for 1394C-AM50-IH and Lmkaple !‘\10 )
1394C-AM75-IH are the same as 1394x-AM50 | Selections 0 IO FIRESELT
and 1394x-AM75 respectively. 2 1394x-AMO03
3 "1394x-AM04"
4 "1394x-AMO7"
5 "1394x-AM50"
6 "1394x-AM75"
8 "1394-DIM"
[Bridge Lim] Parameter Numbers 260, 261, 262, 263
Axis module/motor combination absolute Parameter Group Linear List
maximum current imit magnitude. Twice module | DiSplay Units amps
currentrating or three imes motor currentrating, | Parameter Type Read Only
whichever is less. Linkable No
[Bus Voltage] Parameter Numbers 39
Displays the present value of the DC link Parameter Group Smart Sys Data
(DC hus) voltage Display Units vits
Parameter Type Read Only
Linkable No

Active on all Smart Power 22 kW systems and 5
and 10 kW (Series C or later) systems only.

Note: To determine the series of your module,
refer to Figure P.1 in the Preface.

[CCW OvSpd Vel]

Counterclockwise trip velocity for an overspeed
fault. This value is automatically set to 1000 rpm
greater then [CCW Vel Lim] if this value would be
greater then present setting.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value
Default Value

156, 157, 158, 159

Vel Cmd Data

rpm

Read/Write

Yes

No

0.0 rpm

8000.0 rpm

This is determined by the motor catalog number.

[CCW Vel Lim]

Velocity mode counterclockwise maximum
command limit. This value is automatically setto
the motor rated velocity when the motor
parameter is changed.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value
Default Value

132,133, 134, 135

Vel Cmd Data

rpm

Read/Write

Yes

No

0.0 rpm

8000.0 rpm

This is determined by the motor catalog number.
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[Command Mask]

This parameter determines whether drive control
fromthe indicated source is enabled or disabled.
Stop commands from any source are not
maskable. If the drive loses communications to
a source (SCANport port) that has command
control enabled, the drive will fault.

[Cur Fbk Rated]

This parameter indicates the present full scale
current rating of an axis module.

Parameter Numbers 21
Parameter Group Setup
Parameter Type Read/Write
Change While Running Yes
Linkable No
Default 01111111
M
| J Drive I/0
SCANport P:1
SCANport P:2
SCANport P:3
SCANport P:4
SCANport P:5
SCANport P:6
Not Used

Parameter Numbers 268, 269, 270, 271
Parameter Group Torg Data
Display Units amps
Parameter Type Read Only
Linkable No

[Cur Fbk Scale]

Setting of the axis module that selects the full
scale feedback rating.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Linkable

264, 265, 266, 267
Linear List

None

Read Only

No

[Cur Lim Cause]
This parameter displays the present source (if
any) of current limiting for the axis.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Linkable

Selections

g~ wWw NN E o

228, 229, 230, 231

Torg Data

None

Read Only

No

“Not Limited"

"User Neg Lim" - current motor limit
"User Pos Lim" + current motor limit
"Bridge Lim" transistor current limit

"I(t) Limit" current vs. time limit before foldback
"Dyn Mtr Lim" motor speed/torque curve

[Cur Preload]

This parameter specifies the amount of preload
added to the velocity loop Pl output, when [Torg
Source] is configured to include a preload.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value
Default Value

164, 165, 166, 167

Torq Data, AnBkish Conf
amps

Read/Write

Yes

No

-200% rated motor current
+200% rated motor current
0%
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[Cur Rate Lim]

The largest change in the current reference per
velocity loop sample that will be allowed is
specified through this parameter. Value shown
on the display is in amperes/millisecond.
Description is based on percentage of motor
rating to allow interpretation of value.

This parameter is automatically configured to its
maximum value when [Motor Type] (parameter
100) is changed.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value
Default Value

192, 193, 194, 195

Torg Data

Alms

Read/Write

Yes

No

10% rated motor current/ms
100% rated motor current/ms
100% rated motor current/ms

[Current Limit]

This parameter automatically changes both
positive and negative current limits to the same
value (for convenience during commissioning).

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value
Default Value

116, 117, 118, 119
Startup Parms

amps

Read/Write

Yes

No

10% rated motor current
300% rated motor current
10% rated motor current

[CW OvSpd Vel]

Clockwise trip velocity for an overspeed fault.
This value is automatically set to 1000 rpm
greater than [CCW Vel Lim] if this value would be
greater then present setting.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value
Default Value

152, 153, 154, 155

Vel Cmd Data

rpm

Read/Write

Yes

No

0 rpm

8000.0 rpm

This is determined by the motor catalog number.

[CW Vel Lim]

Velocity mode clockwise maximum command
limit. This value is automatically set to the motor
rated velocity when the motor parameter is
changed.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value
Default Value

128, 129, 130, 131

Vel Cmd Data

rpm

Read/Write

Yes

No

0.0 rpm

8000.0 rpm

This is determined by the motor catalog number.

[D/A #x Gain]

Scaling factor for the D/A output test point. For
maximum resolution, this parameter should be
set s0 Gain = 128/(Maximum D/A Value). Where
(Maximum D/A Value) is the largest value of the
parameter that is linked to [D/A Value]
(parameter 12). Important: Velocity is scaled for
4096 counts = 1000 rpm. Current (I) is scaled
for 8192 counts = 100% motor rated current.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value
Default Value

10, 11
Setup
None
Read/Write
Yes

No

-2.0000
+2.0000
0.0000
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[D/A #X Value] Parameter Numbers 12,13
The unscaled value of the data that will be output | Parameter Group Linear List
on the D/A channel. This parameter must be the | Display Units None
destination of link for any data to be output. All | Parameter Type Read/Write
data output is treated as a signed word. Linkable Yes
Minimum Value -32768
Maximum Value +32767
Default Value 0
[DC Link Setu p] Parameter Numbers 50
This parameter selects the mode of operationfor | Parameter Group Smart Sys Data
systems fault detection. Unless DC Link is Display Units None
shared, "standard" should be selected. Parameter Type Read/Write
Change While Running No
Linkable No
Default Value 0 “standard"
Selections 0 “standard"
1 “shared w/3ph"
2 "shared - no 3ph"
[Desired BV\/] Parameter Numbers 252, 253, 254, 255
Thisis associated withthe autotunefunctionand | Parameter Group Alune Config
allows you to enter a desired velocity bandwidth | Display Units Hz
less than or equal to the [Max Bandwidth] Parameter Type Read/Write
parameter as calculated by the auto tune cycle. | Change While Running Yes
Linkable No
Minimum Value 1Hz
Maximum Value 60 Hz
Default Value 30 Hz
[Dig Cmd Mode] Parameter Numbers 22
This parameter determines whether digital Parameter Group Setup
velocity commands are treated as signed Display Units None
(Bipolar) inputs, or unsigned (Unipolar). If Parameter Type Read/Write
unipolar operation s selected, velocity direction | Change While Running No
is selected by the discrete direction commands. | Linkable No
Default Value 0 "Bipolar"
Selections 0 "Bipolar"
1 "Unipolar"

[Dig Torq Ref]

This parameter is the present value of digital
torque reference. This parameter must be the
destination of link for any data to be output.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Linkable

212,213, 214, 215
Torg Data

amps

Read/Write

Yes
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[Disp-D/A Monitor] Parameter Numbers 20
This parameter quickly establishes links to the | Parameter Group Setup
DIA test points. It will link the selected axis [lq | Display Units None
Cur Ref] to test point 1, and the Vel Feedback] | Parameter Type Read/Write
to test point 2. Itwill also link the [Vel Feedback] | Change While Running No
to all the SCANport analog display parameters. | Linkable No
Default Value 0 "Axis 0"
Selections 0 "Axis 0"
1 "Axis 1"
2 "Axis 2"
8 "Axis 3"
4 “Not Linked"
[Drive OK Mode] Parameter Numbers 19
This parameter selects operation ofthe Drive OK | Parameter Group Setup
relay. (DROK) Display Units None
Parameter Type Read/Write
Change While Running Yes
Linkable No
Default Value 0 "Fault Only"
Selections 0 "Fault Only"active fault opens DROK relay.
1 "Fault and UVIt"active fault or bus undervoltage opens DROK

relay.
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[Droop]

This parameteris also referred to as "static gain."

It effectively acts as a very slow discharge of the

velocity loop integrator and has two uses:

« As a component of an external position loop
system, setting this parameter to a higher, non-
zero value will eliminate servo hunting due to
load stick/slip friction effects.

« As a deliberate "velocity droop” (secondary
drives only) in multiple-motor systems where
each drive axis is configured as a velocity loop
and the motors are mechanically coupled
together. Use of higher non-zero droop in this
case promotes load sharing.This parameter
selects the torque command source withinthe
drive. When operating the drive in velocity
mode, set to Velocity Mode 1 (#0). When
operating in torque mode (using S Class), set
to A/D Torque Block (#4).

This parameter selects the torque command

source within the drive. When operating the drive

in velocity mode, set to Velocity Mode 1 (#0).

When operating in torque mode (using S Class),

set to A/D Torque Block (#4).

The droop scaling is defined as that specified

droop in output rpm (i.e., velocity error) that will

result in 100% rated torque being applied by the
motor in reaction. This parameter only has effect
if [Intg Gain Ki] is not zero.

For Example: Speed regulation of 0 to 0.05%

maximum depending on optimization of system

performance settings. 3000 rpm, 0.05% = 1.5

rpm tolerance.

Parameter Numbers
Parameter Group

380, 381, 382, 383
Vel Loop Data

[Enabled Days]

Displays the number of days that the drive has
been enabled.

[Enabled Minutes]

Displays the number of minutes that the drive has
presently been enabled.

[Fdbk Pole Cnt]

The number of electrical poles on the resolver.

Note: Before making modifications to Mtr Data
parameters, [Motor Type] must be set to "custom
motor".

Display Units rpm
Parameter Type Read/Write
Change While Running Yes
Linkable No
Minimum Value 0.0 rpm (No Droop)
Maximum Value 15.6 rpm
Default Value 1.0 rpm
Parameter Numbers 93
Parameter Group Linear List
Display Units None
Parameter Type Read Only
Linkable No
Parameter Numbers 92
Parameter Group Linear List
Display Units None
Parameter Type Read Only
Linkable No
Parameter Numbers 400
Parameter Group Mtr Data
Display Units None
Parameter Type Read/Write
Change While Running No
Linkable No
Minimum Value 2
Maximum Value 8

Default Value

This is determined by the motor catalog number.
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[Feed Fwd Gain]

Controls the negative feedforward gain of the
velocity command contribution to the velocity
regulator torque loop. Setting this to a value
greater than zero reduces the velocity feedback
overshoot in response to a step change in the
velocity reference. The velocity loop response to
a load disturbance is unaffected by the Feed

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value

376, 377, 378, 379

Vel Loop Data

None

Read/Write

Yes

No

0% of [Vel Command]
100% of [Vel Command]

Forward Gain. The default value will be Default Value 0

satisfactory in most cases.

[Hardware Version] Parameter Numbers 25

This parameter specifies the revision level ofthe | Parameter Group Monitor Parms

system module hardware. Display Units None
Parameter Type Read Only
Linkable No

[I(t) Cur Lim]
This parameter displays the present level of the
I(t) current limit for this axis.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Linkable

344, 345, 346, 347
Linear List

amps

Read Only

No

[Id Cur Ref]

This parameter displays the present level of the
Id current reference for this axis.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Linkable

236, 237, 238, 239
Torg Data

amps

Read Only

No

[Id RPM End]

This parameter determines the velocity at which
maximum Id current will be applied. It is
automatically changed when amotor is selected
by [Motor Type].

Note: Before making modifications to Mtr Data
parameters, [Motor Type] must be set to "custom
motor".

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value
Default Value

176, 177, 178, 179

Mtr Data

rpm

Read/Write

Yes

No

0.0 rpm

8000.0 rpm

This is determined by the motor catalog number.

[ld RPM Start]

This parameter determines the velocity at which
Id current will start to be applied. It is
automatically changed when amotor is selected
be [Motor Type].

Note: Before making modifications to Mtr Data
parameters, [Motor Type] must be set to "custom
motor".

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value
Default Value

172,173, 174, 175

Mtr Data

rpm

Read/Write

Yes

No

0.0 rpm

5600.0 rpm

This is determined by the motor catalog number.
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[Id Slope]

Determines the amount of Id current (as a
percent of motor rated) that would be required
over a 1000 rpm span. It is automatically
changed when a motor is selected by [Motor
Type].

Note: Before making modifications to Mtr Data
parameters, [Motor Type] must be set to “custom
motor".

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value
Default Value

180, 181, 182, 183
Mtr Data

%/Kr

Read/Write

Yes

No

0.0%/Kr
400.0%/Kr
70.0%/Kr

[Int Torq Ref]

This is a non-volatile torque preset that can be
used as a digital torque reference if linked to [Dig
Torq ref].

Important: Current limits will prevent [Iq Cur Ref]
from exceeding 300%.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value
Default Value

356, 357, 358, 359

Torq Data

amps

Read/Write

Yes

No

-400% rated motor current
+400% rated motor current
0%

[Int Vel Ref]

This is a non-volatile velocity preset that can be
used as a digital velocity reference if linked to
[Vel Ref Whole]. The "sign" of this parameter is
changed by direction change requests.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value
Default Value

352, 353, 354, 355
Vel Cmd Data

rpm

Read/Write

Yes

No

-8000.0 rpm
+8000.0 rpm

0.0 rpm

[Intg Gain Ki]

This parameter controls the integral error gain of
the velocity regulator. For example, if KI =8, then
velocity (1000 rpm) error for 1 second will
produce a (rated motor) current torque
reference.

For Example: Use Ki to increase servo stiffness

or reduce the amount of overshoot during ramp-

up to the [Velocity Command].

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value
Default Value

372, 373, 374, 375

ATune Config, AnBkish Conf
None

Read/Write

Yes

No

0

32879

0

[lq Cur Ref]

This parameter displays the present level of the
Iq current reference for this axis (after all limiting
has occurred)

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Linkable

232, 233, 234, 235
Monitor Parms, Torg data
amps

Read Only

No

[Jog Vel]

This is ajog velocity reference that is used when
jogging the axis. The "sign" of this parameter is
changed by direction change requests and is
automatically changed to 20% of motor rated
velocity when a motor is selected by [Motor
Type].

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value
Default Value

348, 349, 350, 351
Vel Cmd Data

rpm

Read/Write

Yes

No

-1600.0 rpm
+1600.0 rpm

This is determined by the motor catalog number.
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[Language Se|] Parameter Numbers 4

Display language for text. Parameter Group Linear List
Display Units None
Parameter Type Read/Write
Change While Running Yes
Linkable No
Default Value 0 English
Selections 0 English

[Ld/Lg Degrees]

If [Ld/Lg Freq] and [Ld/Lg Degrees] are set to
non-zero values, a lead/lag filter (one pole, one
zero) is additionally inserted into the feedback
path of the velocity loop. This filter can be used
to enhance the stability of the loop in the
presence of load resonances.

This parameter specifies the amount of phase
shiftthat occurs at the lead/lag center frequency.
A negative value specifies a lag, while a positive
value specifies a lead.

In most cases, this filter will not be needed.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value
Default Value

144, 145, 146, 147
Vel Loop Tune
degs

Read/Write

Yes

No

-50 (lag) degs

+50 (lead) degs

0 degs

[Ld/Lg Freq]

This parameter specifies the center frequency of

Parameter Numbers
Parameter Group

148, 149, 150, 151
Vel Loop Tune

the lead/lag fiter in the velocity feedback pathif | Display Units Hz

employed (see [Ld/Lg Degrees]. If setto zero, | Parameter Type Read/Write

the filter is disabled. Change While Running Yes

In most cases, this filter will not be needed. Linkable e
Minimum Value 0 Hz
Maximum Value 200 Hz
Default Value 0Hz
Parameter Numbers 9

[Line Voltage]

This parameter selects input line voltage being
used. It affects motor velocity ratings and must
be configured prior to selecting motor types.

This value is set automatically in all Smart Power
22 kW systems and 5 and 10 kW (Series C or
later) systems.

Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Default Value 0
Selections 0
1

Configuration, Setup
None

Read/Write

Yes

No

460 Volts AC

460 Volts AC

380 Volts AC

[Max Bandwidth]

After an auto tune, this parameter displays the
maximum system bandwidth that can be
achieved with the machine mechanics.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Linkable

304, 305, 306, 307
Alune Config

Hz

Read Only

No
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[Mod Rng Data]

Diagnostic information of data communicated
between the controller and Axis Module.

Parameter Numbers
Parameter Group
Parameter Type

196, 197, 198, 199

Linear List
Read Only

Version of axis
module EPLD

Bit 15 || Bit 14 || Bit 13 || Bit 12 |[ Bit 11
Control
Read/Write

Axis Enabled

Scaling Bit

Scaling Bit
Scaling Bit

Scaling Bit

it10][ sito |[ eis | sit7 | sits |[ sits |[sita | i3 | Btz ] [sitt ][ Bito
J Power Fault
I(t) Fault
Bus Loss Warning
Ovr Temp Fit
Size Bit
Size Bit

Size Bit
Size Bit

[Mode Sel]

This parameter modifies both [Vel Source] and
[Torg Source] to appropriate value based on
selection (for convenience during
commissioning).

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable
Default Value 0
Selections 0
1
2
3

112,113, 114, 115
Configuration, Startup Parms

None
Read/Write
Yes

No

"Anlg Vel"
"Anlg Vel"
"Ana Torg"
"Dig Vel"
"Dig Torqg"

[Module Size]

Currentrating of the Axis Module. This is set after
the initialization of the 1394 Analog Servo
System DSP.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Linkable

324, 325, 326, 327

Torg Data
amps
Read Only
No
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[Motor Type] Parameter Numbers 100, 101, 102, 103, 404, 405, 406, 407

The catalog number of the motor is attached to Parameter Group Configuration, Startup Parms, Mtr Data

the axis. Important: This parameter configures | Display Units None

many other parameters, set it carefully. Parameter Type Read/Write

Change While Running No

Note: Before making modifications to Mtr Data | Linkable No

parameters, [Motor Type] must be setto “custom | Default Value 0 "custom motor"

motor". Selections 0 "custom motor"
1 "1326AB-B410G"

Note: Motors numbered 11 through 15 are 2 "1326AB-B420E"

available with Firmware version 2.01 or later. 3 "1326AB-B430E"
4 "1326AB-B515E"

Note: Selection number might vary for 5 "1326AB-B520E"

parameters 404-407. 6 "1326AB-B530E"
7 "1326AB-B410J"
8 "1326AB-B420H"
9 "1326AB-B430G"
10 "1326AB-B515G"
11 "1326AB-B520F"
12 "1326AS-B310H"
13 "1326AS-B330H"
14 "1326AS-B420G"
15 "1326AS-B440G"
16 "1326AS-B460F"
17 "1326AB-B720E"
18 "1326AB-B730E"
19 "1326AB-B740C"
20 "1326AS-B210H"
21 "1326AS-B220H"
22 "1326AS-B630F"
23 "1326AS-B660E"
24 "1326AS-B690E"
25 "1326AS-B840E"
26 "1326AS-B860C"
27 "1326AB-B505C"
28 "1326AS-B360F"
29 "1326AS-B515C"
30 "1326AS-B360Z"
31 "1326AB-B720C"
32 "1326AB-B720F"
33 "1326AB-B420C"
34 "1326AB-B530C"
35 "1326AN-B320H"
36 "External"
37 "1326AB-B740E"

[Mt Power Usage] Parameter Numbers 41

Displays the present average power deliveredto | Parameter Group Smart Sys Data

all motors from the system module. Display Units %

Parameter Type Read Only
Active on all Smart Power 22 kW systems and 5 Linkable No
and 10 kW (Series C or later) systems.
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[Mtr Inertia]

Inertia of motor attached to drive. Automatically
changed when [Motor Type] is changed (to motor
is inertia + 20% for coupling) (Inertia is defined
as time in milliseconds required to reach 1000

rpm at rated motor current). Itis used as input to
the auto tune procedure.

Note: Before making modifications to Mtr Data
parameters, [Motor Type] must be set to "custom
motor”.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value
Default Value

108, 109, 110, 111
Mtr Data

msec

Read/Write

Yes

No

0 msec

500 msec

100 msec

[Mtr Peak Cur]

Motor peak current.

Note: Before making modifications to Mtr Data
parameters, [Motor Type] must be set to "custom
motor”.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value
Default Value

124, 125, 126, 127

Mtr Data

amps

Read/Write

No

No

0%

300 %

Rated motor peak current

[Mtr Pole Cnt]

The number of electrical poles on the motor.

Note: Before making modifications to Mtr Data
parameters, [Motor Type] must be set to "custom
motor".

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value
Default Value

396

Mtr Data

None

Read/Write

No

No

2

8

This is determined by the motor catalog number.

[Mtr Rated Cur]

Motor nameplate rated current. Automatically
changed when [Motor Type] is changed. This
value will be clamped to the current rating of the
axis module if the motor rating is larger than the
module.

Note: Before making modifications to Mtr Data
parameters, [Motor Type] must be set to "custom
motor".

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value
Default Value

104, 105, 106, 107
Mtr Data

amps

Read/Write

No

No

0%

100%

0%

[Neg Cur Lim]

The maximum allowable negative motor current
that can be commanded is specified through this
parameter. If greater than [Bridge Lim], then
[Bridge Lim] will set the limits.

Important: Setting this parameter to a value other
than default will limit motor output torque in CCW
direction.

For Example: If the value equals 100%, the axis
module will not deliver more than 100% to motor,
thus peak torque is limited to 100%.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value

Default Value

188, 189, 190, 191

Torq Data

amps

Read/Write

Yes

No

10% rated motor current

300% rated motor current or 2 times drive rating
(whichever is less)

300% rated motor current
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[Option x Code] Parameter Numbers 30, 32, 34, 36
Used for software options Parameter Group Linear List
Option 0 = Antibacklash Display Units None .
Option 1 = Future Parameter Type Read/Write
Option 2 = Future Change While Running Yes
Option 3 = Future LmkaMe No

Minimum Value 0

Maximum Value 65535

Default Value 0
[Option x Status] Parameter Numbers 31,33, 35,37
Present status of a software option (enabled/ Parameter Group Linear List
disabled). Once enabled via the [Option x Code] | Display Units None
the status will be stored in non-volatile memory | Parameter Type Read Only
for future use. Linkable No

Selections 0 "Disabled"

1 "Enabled”

[Pos Cur Lim]

Specifies the maximum allowable positive motor
current that can be commanded.

Important: Setting this parameter to a value
other than default will limit motor output torque
in CW direction. Automatically changed when
[Current Limit] (parameter 116) is changed.
For Example: If the value equals 100%, the Axis
Module will not deliver more than 100% to motor,
thus peak torque is limited to 100%.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value

Default Value

184, 185, 186, 187

Torg Data

amps

Read/Write

Yes

No

10% rated motor current

300% rated motor current or 2 times drive rating
(whichever is less)

300% rated motor current

[Prop Gain Kp]

This parameter controls the proportional error

Parameter Numbers
Parameter Group

368, 369, 370, 371
Vel Loop Tune, AnBkish Conf

gain of the velocity regulator. For example, if Display Units None

KP = 1, then velocity error of 1000 rpm wil Parameter Type Read/Write

produce a (rated motor) current torque Change While Running Yes

reference. Linkable No

Increase this value to attain a stiffer, more Minimum Value 0

precise response. Maximum Value 1024
Default Value 0

[Pwr On Days] Parameter Numbers 91

Displays the number of days that the drive has | Parameter Group Linear List

had control power applied. Display Units None
Parameter Type Read Only
Linkable No

[Pwr On Minutes] Parameter Numbers 90

Displays the number of minutesthatthedrivehas | Parameter Group Linear List

presently had control power applied. Display Units None
Parameter Type Read Only
Linkable No

[Rem. Data In/Out:Ax] Parameter Numbers 70-85

This series of parameters represent linkable Parameter Group Linear List

inputs and outputs to the SCANport Type 4/5/6/ | Display Units None

7 DataLink inputs and outputs. Parameter Type Read Only
Linkable In=No, Out=Yes
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[Rem. Data In/Out:Px]

This series of parameters represent linkable
inputs and outputs to the SCANport "analog"
inputs and outputs for each of the six available
ports.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Linkable

58-69

Linear List
None

Read Only
In=No, Out=Yes

[Resolvr Posn]

This parameter supplies the position feedback
count. 65,535 represents the counts per 1/2
revolution.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Linkable

216, 217, 218, 219
Monitor Parms
None

Read Only

No

[Resolvr Turns]
The number of resolver electrical turns is

Parameter Numbers
Parameter Group

244, 245, 246, 247
Monitor Parms

supplied by this parameter. When these values | Display Units None

reach maximum, the value drops to -32768 and | Parameter Type Read Only

begins to again count up and down. Linkable No

[Rg Power Usage] Parameter Numbers 40

Displays the presentaverage power regenerated | Parameter Group Smart Sys Data

by all motors back to the system module. Display Units %
Parameter Type Read Only

Active on all Smart Power 22 kW systems and 5 | Linkable No

and 10 kW (Series C or later) systems.

[Shunt KI] Parameter Numbers 47

Shunt resistor long time constant, measured in | Parameter Group Linear List

seconds. Display Units S
Parameter Type Read/Write

Active on all Smart Power 22 KW systems and 5 | Change While Running No

and 10 kW (Series C or later) systems. Minimum Value 1
Maximum Value 255

This parameter only needs to be configured Default Value (22 kW) 70

when you are using custom resistors. Default Value (Sand 10kW) 10

Note: [Shunt Type] must be setto "custom shunt"

before making modifications to this shunt

parameter (44-48).

[Shunt KS] Parameter Numbers 46

Shunt resistor short time constant, measured in | Parameter Group Linear List

seconds. Display Units ms
Parameter Type Read/Write

Active on all Smart Power 22 kW systems and 5 | Change While Running No

and 10 kW (Series C or later) systems. Minimum Value 250
Maximum Value 2550

This parameter only needs to be configured Default Value (22 kW) 250
Default Value (5 and 10 kW) 250

when you are using custom resistors.

Note: [Shunt Type] must be setto "custom shunt"
before making modifications to this shunt
parameter (44-48).
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[Shunt P] Parameter Numbers 45

Shunt resistor continuous power rating. Parameter Group Linear List
Display Units Watts

Active on all Smart Power 22 kW systems and 5 | Parameter Type Read/Write

and 10 kW (Series C or later) systems. Change While Running No
Minimum Value 100

This parameter only needs to be configured Maximum Value 22000

when you are using custom resistors. Default Value (22 kW) 900
Default Value (5 and 10 kW) 200

Note: [Shunt Type] must be setto "custom shunt"

before making modifications to this shunt

parameter (44-48).

[Shunt Peak Usage] Parameter Numbers 51

This parameter shows the peak usage ofthe | Parameter Group Smart Sys Data

shuntresistor over the last ten seconds. (%) This | Display Units %

parameter can be observed to determine Parameter Type Read Only

proximity of usage to fault condition. Wamingis | Linkable No

set at 80%. Fault is set when value reaches

105%.

Active on all Smart Power 22 kW systems and 5

and 10 kW (Series C or later) systems.

[Shunt R] Parameter Numbers 44

Shunt resistor resistance. Set this parameter | Parameter Group Linear List

only when using a custom resistor. Display Units Ohms
Parameter Type Read/Write

Active on all Smart Power 22 kW systems and 5 | Change While Running No

and 10 kW (Series C or later) systems. Minimum Value 4 (22kW systems)

16 (5 and 10 kW systems)
255

before making modifications to this shunt Default Value Set by [Shunt Type]
parameter (44-48).
[Shunt Type] Parameter Numbers 43,49
Selects shunt module model number or type. Parameter Group Linear List
Display Units None
Active on all Smart Power 22 kW systems and 5 | Parameter Type Read/Write
and 10 kW (Series C or later) systems. Change While Running No
Linkable No

Note: [Shunt Type] must be setto "custom shunt
before making modifications to associated shunt
parameters (44-48).

Default Value
Selections

1
6
0
1
2
3
4
)
6

"1394-SR-9A" (22 kW systems)
“Internal” (5 and 10 kW systems)
"Custom Shunt"

"1394-SR-9A"

"1394-SR-9AF"

"1394-SR-36A"

"1394-SR-36AF"

"1394-SR-10A"

“Internal” (5 and 10 kW systems)

[Shunt Usage]

% of shunt power used.

Active on all Smart Power 22 kW systems and 5
and 10 kW (Series C or later) systems.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Linkable

42

Smart Sys Data
%

Read Only

No
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[Shunt Ws] Parameter Numbers 48

Shunt short time constant weighting factor. This | Parameter Group Linear List

parameter determines the relationship between | Display Units % .

the short and long time constants in the thermal | Parameter Type Read/Write

model of the shunt module. The long time Change While Running No

constant weighting factor is 100% - Ws%. Minimum Value 1

Configure this parameter only when a custom | Maximum Value 100

resistor is selected. Default Value 100

Active on all Smart Power 22 kW systems and 5

and 10 kW (Series C or later) systems.

Note: [Shunt Type] must be setto "custom shunt"

before making modifications to associated shunt

parameters (44-48).

[Slot 0 Opt. Card] Parameter Numbers 5

Description of adapter card in option slot. Parameter Group Linear List
Display Units None
Parameter Type Read Only
Linkable No
Selections 0 "No Opt Instd"

[Software Version] Parameter Numbers: 1

Numeric value of software version. Parameter Group: Configuration
Parameter Type: Read Only
Linkable No

[Startup State] Parameter Numbers 3

Present state value of the startup procedure. | Parameter Group Linear List
Display Units None
Parameter Type Read/Write
Change While Running Yes
Linkable No
Minimum Value 0
Maximum Value 100
Default Value 1

[State] Parameter Numbers 200, 201, 202, 203
Present state of axis module; enabled/disabled. | Parameter Group Linear List
Display Units None
Parameter Type Read Only
Linkable No
Selections 0 "Disabled"
1 "Enabled”
[Status Display] Parameter Numbers 8
Textual description of present status of drive, | Parameter Group Linear List
Display Units None
Parameter Type Read Only
Linkable No
Selections 0 "Sys Faulted"
1 "Sys Wait Bus"
2 "Sys Bus Chrg"
3 "Sys Ready"
4 "Sys Enabled"
5 "Sys Stopping"
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[Stop Mode]

Parameter Numbers

240, 241, 242, 243

Parameter to select whether the axis module | Parameter Group Vel Cmd Data
should velocity command to zero (regen) or Display Units None
coast to a stop Parameter Type Read/Write

Change While Running Yes

Linkable No

Default Value 0 "Regen”

Selections 0 "Regen”

1 "Coast"

[Stop Time Lim]

Parameter Numbers

384, 385, 386, 387

Maximum amount of time that the module will | Parameter Group Vel Cmd Data

remain enabled while trying to stop. Useful for | Display Units secs

very slow velocity rate change settings. Parameter Type Read/Write

Important; If hardware enables are used tostop | Change While Running Yes

the drive, circuitry only allows 0.5 seconds before | Linkable No

disabling (independent of this parameter). Minimum Value 2 secs
Maximum Value 120secs
Default Value 2 Secs

[Stopping Cur] Parameter Numbers 308, 309, 310, 311
During a regen stop, the amount of current Parameter Group Vel Cmd Data
available to stop the motor. (Only works when Display Units amps
StopMode = Regen) Parameter Type Read/Write
Change While Running Yes
Linkable No

Minimum Value
Maximum Value
Default Value

0% of rated motor current

300% of rated motor current
300% of rated motor current

[Sum On Days] Parameter Numbers 95

Displays the total number of days that the drive Pgrameter GVOUP Linear List

has ever had control power applied Display Units None
Parameter Type Read Only
Linkable No

[Sum On Minutes] Parameter Numbers 94

Display the total number of minutes thatthe drive | Parameter GVOUP Linear List

has ever had control power applied. Display Units None
Parameter Type Read Only
Linkable No

[Sys 1/0 Image] Parameter Numbers 7

Displays the processor image ofthese hardware | Parameter Group Linear List

signals. Parameter Type Read Only

Axis 0 feedback loss
Axis 1 feedback loss
Axis 2 feedback loss
Axis 3 feedback loss

Drive OK relay
Axis 0 enabled
Axis 1 enabled

Axis 2 enabled Axis 0 HWD
Axis 3 enabled enable request
Axis 1 HWD enable request
Cont EN relay Axis 2 HWD enable request

Axis 3 HWD enable request

HDW reset request
AQB disable
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[Sys Mod Data]

Diagnostic information of data communicated
between the controller and system module.

Parameter Numbers
Parameter Group
Parameter Type

6
Linear List
Read Only

Bit3 || Bit2
Ovr Temp Flt

Bit1 || Bit0

Bit 15 |[ Bit 14 E| it 12 git 11| git20][ sito |[ sits |[ sit7 | sits |[ sits | sita
Bus OV Flt
Not Used Bus Undr Vit
Ctrl Pwr Loss
\ Phs Loss FIt
Size Bit y Ground Fault
Size Bit Version Bits
Size Bit
Size Bit

[Sys Mod Status 2] Parameter Numbers 38
Diagnostic information of smart power systems, | Parameter Group Linear List

Parameter Type Read Only

Active on all Smart Power 22 kW systems and 5
and 10 kW (Series C or later) systems

1=true
Note: Warnings are set at 80% rating.

Bit13 | Bit 12 [ Bit 11 Bit9
/

Not Used

[ece Loz
| Ph Loss Fit

Ctrl Pwr Loss
Ground Fault

Bus 0V Fault
Bus Undr Vit

Ovr Temp Flt

PreCharge Fault Shunt Fault
CurLim Warn Shunt Warn
CurLim Fault
[System Type] Parameter Numbers 14
Catalog number of System Module. Set during | Parameter Group Configuration
the initialization of the 1394x-SJTxx-A system | Display Units None
module. Parameter Type Read Only
Linkable No
0 "NOT PRESENT"
1 "1394x-SJT05"
2 "1394x-SJT10"
3 "1394-SJ722"
[Test Mode Sel] Parameter Numbers 16
Internal (factory) test mode selections. Parameter Group Linear List
Display Units None
Parameter Type Read/Write
Change While Running Yes
Linkable No
Minimum Value 0
Maximum Value 32767
Default Value 0
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[Torq Source]

Configures the source of the torque reference for
the axis. Automatically changed when [Mode
Sel] (parameter 112) is changed (for
convenience during commissioning).

Parameter Numbers
Parameter Group
Display Units
Parameter Type

360, 361, 362, 363

Change While Running Yes

Linkable
Default Value

Selections 0

1

2

3

4

®

Torg Data
None
Read/Write
No
0 "Vel Out"
"Vel Out" Axis is configured as a standard velocity

commanded drive (velocity regulator output is
the torque source). [Prop Gain Kp], [Intg Gain
Ki], [Feed Fwd Gain], and [Droop] are active
parameters.

"Vel+DTrg+PLd"  Axis is configured as a standard velocity
commanded drive with additional torque
inputs. The additional inputs to the final torque
summing node are the fixed [Cur Preload], and
the dynamic [Dig Torq Ref] which can be linked
to a real-time digital input (the velocity regulator
output, the preload, and digital torque reference
sum to become the torque source). [Prop Gain
Kp], [Intg Gain Ki], [Feed Fwd Gain], [Droop],
[Cur Preload] and [Dig Torq Ref] are active
parameters.

"Dig Torq" Axis is configured as a digitally torque
commanded drive. The dynamic [Dig Torq Ref]
is meant to be linked to a real-time digital input.
[Dig Torq Ref] is the active parameter.

"Vel+ATrg+PLd" Axis is configured as a standard velocity
commanded drive with additional torque
inputs. The additional inputs to the final torque
summing node are the fixed [Cur Preload], and
the real-time analog voltage from the torque
inputs (TQREF+ and TQREF-). This analog
voltage is sampled every 256ys; typical use is a
torque feedforward input in a high performance
position loop system. Gain is 3V/100% rated
torque. Analog range is +10V (the velocity
regulator output, the preload, and digital torque
reference sum to become the torque source).
[Prop Gain Kp], [Intg Gain Ki], [Feed Fwd Gain],
[Droop], and [Cur Preload] are active parameters.

"ATrq1+PLd" Axis is configured as an analog torque
commanded drive, with the fixed [Cur Preload]
summed in. The real-time analog voltage from
the torque inputs (TQREF+ and TQREF-) are
utilized. This analog voltage is sampled every
256)s; typical use is a torque block for a
tensioner, an external position or velocity
controller, or as a torque follower. Gain is
3V/100% rated torque. Analog range is +10V
In this mode, [Cur Preload] is the active parameter.

"ATrq2+PLd" Identical to Mode 4, except that the analog
torque inputs come from VREF+ and VREF-
instead of TQREF+ and TQREF-.
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[Typ 1 Logic Axis]

Configures which axes are affected by
SCANport type 1 commands (Jog, Start, etc). All
axes will always respond to a stop command.

Parameter Numbers 23
Parameter Group Setup
Parameter Type Read/Write
Change While Running No
Linkable No

Default Value 00001111

Bit4 || Bit3 || sit2 || sita || sito
Axis0

Not Used Axisl
Axis2
Axis3
[Type 1 Status] Parameter Numbers 17
This parameter displays statusinformationabout | Parameter Group Monitor Parms
the system and the first [Typ 1 Logic Axis] (first | Parameter Type Read Only

axis with a bit set).

Bit 14 || it 13 | Bit 12
Ref Source
Ref Source

Bit 11
Ref Source

Sys Enabled
Sys Running
Cmd Dir
Y

Ref Source Rot Dir
Accelerating
Local Owner Decelerating
Local Owner Warning
Local Owner Sys Faulted
At Ref Vel

[Type 2 Status] Parameter Numbers 18

This parameter displays statusinformationabout | Parameter Group N

the system and axis modules. Parameter Type Read Only

Bit 15 git13|[ sit12 [ it 11
Sys Faulted

Bit10][ ito || Bits | Bit7 git4 || Bit3 |[ sit2 || sita |[ sito
Enabled
In Cur Limit
At Ref Vel

At Ref Vel
In Cur Limit Not Used
Enabled Enabled
Not Used In Cur Limit
At Ref Vel At Ref Vel
In Cur Limit Not Used
Enabled

[Units Sel] Parameter Numbers 2
If setto "internal," drive units will be displayed on | Parameter Group Linear List
the HIM, instead of the default engineering"user" | Display Units None
units. Parameter Type Read/Write

Change While Running Yes

Linkable No

Default Value 0 "User"

Selections 0 "User"

1 “Internal"

[Up To Spd Tol]

Percentage of command velocity that feedback
velocity must be within before asserting the "At
Ref" bits in [Type 1/2 Status].

Parameter Numbers

248, 249, 250, 251

Parameter Group Vel Cmd Data
Display Units %

Parameter Type Read/Write
Change While Running Yes

Linkable No

Minimum Value 0%
Maximum Value 39%

Default Value 3.90%
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[Enble Input Mode]

This parameter specifies whether the hardware
enable signals are used on the wiring board for
input. If configured as Not Used, the HIM or
SCANport device will provide the enable signal
for the axis.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Default Value 0
Selections 0
1

24

Setup
None
Read/Write
Yes

No

"Used"
"Used"
“Not Used"

[Vel Command]
Present velocity command for the axis (after all
limiting has occurred).

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Linkable

220, 221, 222, 223

Monitor Parms, Vel Cmd Data
rpm

Read Only

No

[Vel Damp Sel]

This parameter is associated with the auto tune
function and specifies the velocity damping
desired by the user. The auto tuning procedure
calculates a new set of Velocity Loop Gains and
anew Current Rate Limit when the user initiates
the Auto Tune Calculate function.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable
Default Value 0
Selections 0
1
2
3

256, 257, 258, 259

Alune Config

None

Read/Write

Yes

No

"Zeta=0.87"
"Zeta=0.87"Underdamped
"Zeta=1.00"Critically Damped
"Zeta=0.70"Underdamped
"Zeta=1.40"Overdamped

[Vel Feedback]

Present velocity feedback for the axis (after all
filtering has occurred).

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Linkable

224,225, 226, 227

Monitor Parms, Vel Cmd Data
rpm

Read Only

No

[Vel Lim]

This parameter automatically changes both
[CWICCW Vel Lim] to the same value. (for
convenience during commissioning).

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value
Default Value

120, 121, 122, 123

Velocity Cmd Data

rpm

Read/Write

Yes

No

0.0 rpm

8000.0 rpm

This is determined by the motor catalog number.

[Vel LowPas BW|

Specifies the single pole low pass velocity
feedback filter bandwidth. A value of 0 disables
the filter.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Change While Running
Linkable

Minimum Value
Maximum Value
Default Value

140, 141, 142, 143
Vel Loop Tune

Hz

Read/Write

Yes

No

0Hz

1500 Hz

0 Hz
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[Vel Rate Lim]

The rate at which a velocity command is
incremented or decremented per unit of accel/
decel time (in seconds).

Important: The velocity rate limit command
overrides a position controller velocity rate limit
command. This parameter is automatically
changed to its maximum value when [Motor
Type] is selected.

Parameter Numbers
Parameter Group
Display Units
Parameter Type

Change While Running

Linkable
Minimum Value
Maximum Value
Default Value

136, 137, 138, 139

Vel Cmd Data

rpSS (revolutions/second/second)
Read/Write

Yes

No

0 rpSS

34015 rpSS

34015 rpSS

[Vel Ref Fract]
Lower 16 bits of [Vel Ref Whole] (parameter 204),
forming a 32 bit velocity reference.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Linkable

208, 209, 210, 211
Linear List

rpm

Read/Write

Yes

[Vel Ref Whole]

This parameter is the present value of digital
velocity reference and must be the destination of
link for any data to be output.

Parameter Numbers
Parameter Group
Display Units
Parameter Type
Linkable

Minimum Value
Maximum Value
Default Value

204, 205, 206, 207
Vel Cmd Data

rpm

Read/Write

Yes

-8000.0 rpm
+8000.0 rpm

0.0 rpm

[Vel Source]

Selects the velocity command source(s) within
the drive. Automatically changed when [Mode
Sel] is changed (for convenience during
commissioning).

For Example: Axis 0, 1, 2 could be set in (#0)
analog reference while axis 3 could be setin (#1)
digital input.

Parameter Numbers
Parameter Group
Display Units
Parameter Type

Change While Running

Linkable
Default Value
Selections

0
0
1
2
3

364, 365, 366, 367
Vel Cmd Data
None

Read/Write

Yes

No

"Anlg Vel

"Anlg Vel"analog ref from [Vel Command] (parameter 220)
"Dig Vel"internal digital reference [Vel Ref Whole/Fract] (204, 208)
"Anlg+Dig Vel"analog and digital reference

"Zero Vel"zero velocity reference
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Velocity Feedback
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Figure 8.2

1394 Analog Servo Software Diagram (part 2)
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Chapter 9

Chapter Objectives

Troubleshooting

This chapter covers:

* Understanding how to detect a problem

e Understanding system and axis module LEDs

e Understanding system faults

e Understanding GMC Turbo and GMC controller faults
e Understanding Analog Servo system modul e faults

»  Troubleshooting general system problems

» Replacing system and axis modules

e Checking for ablown fuse in the 1394-DCLM

* Replacing 1394 the shunt module fuse

* Replacing the AM50 and AM75 axis module fan

ATTENTION: This product contains stored energy
devices. To avoid hazard of electrical shock, verify that
all voltageonthecapacitorshasbeen discharged before
attempting to service, repair, or remove thisunit.You
should only attempt the proceduresin this chapter if
you are qualified to do so and familiar with solid-state
control equipment and the safety proceduresin
publication NFPA 70E.

ATTENTION: Do not attempt to defeat or override
the drive fault circuits. You must determine the cause
of afault and correct it before you attempt to operate
the system. If you do not correct adrive or system
malfunction, it could result in personal injury and/or
damage to equipment as a result of uncontrolled
machine system operation.

ATTENTION: If you use an oscilloscope (or chart
recorder) for troubleshooting, you must properly
ground it. The oscilloscope chassiscan be at a
potentially fatal voltage if you do not properly ground
it. Always connect the oscilloscope chassisto an earth
ground.
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Understanding How to Detect a
Problem

Understanding System and Axis
Module LEDs

When a drive fault occurs, the LED on the front panel changes and a
fault message appears.

The majority of 1394 faults cause the DROK contact to operate. If a
drive fault occurs, you can reset the fault detection circuitry by
removing and reapplying power. However, if it is a hardware fault,
you need to correct the fault before restarting.

This material, along with the diagnosti ¢/troubl eshooting information
included with the position controller, will help you identify most
common system malfunctions and determine which module that
problem pertains to.

The system module and each axis module has one LED visible from
the front of the module. The LEDs are labeled "Status” on all axis
modulesand " Status"' for GMC, Analog Servo, and 9/440 versionsand
"I/0 Ring Status" for the CNC Interface system. They indicate status

as follows:

For this module: | For this LED: ftEaél,Js of the Potential Cause: Possible resolution:
GMC Turbo, Status Steady red Malfunctioning system module. * Verify wiring.
GMC or Analog * Secure wiring connections.
Servo System * Replace the module.
Module « Contact your local Allen-Bradley Support
Representative.
Flashingred | A fault has occurred in system.  Verify wiring.
 Secure wiring connections.
Alternating DC busis not up. « Apply three-phase power.
red and * Check DC bus LED.
green Open fuse or malfunctioning  Check wiring to start/stop circuitry.
contactor on user-supplied 3 phase | » Check fuse.
input.
Malfunctioning system module. Replace the module.
Steady green | Thebusisup and axes are enabled. | None needed.
Flashing The busisup, but no axisisenabled |+ Check axes and enable them, if necessary.
green (Analog Servo only). « Verify that enable wiring is correct and not
open.
Enable signal from position » Check axes and enable them, if necessary.
controller is not present (Analog « Verify that enable wiring is correct and not
Servo only). open.
« Check connections on input wiring board.
Position controller has detected a * Check position controller.
machine system malfunction and » Check the machine.
will not enable the 1394 (Analog « Check the enable status at the Analog Servo
Servo only). wiring board.
System enableis not powered (GMC |+ Check the enable status.
only). » Check for 24V DC on system enablesignal,
TB1 and TB2 (refer to the chapter Wiring
1394 GMC and GMC Turbo Systems, Figure
4.1 and Figure 4.2).
Not Thereis no power to the system Check the power supply to the system module.
illuminated | module.
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Status of the

For this module: | For this LED: LED: Potential Cause: Possible resolution:
CNC Interface I/0 Ring Steady red The fiber optic ring hasfailed at Check all components and connections before
System Module | Status some point before the 1394 system | the 1394 on the fiber optic ring.
module.
Flashing red | Thefiber optic ring hasfailed at Check all components and connections after
some point after the 1394 system the 1394 on the fiber optic ring.
module.
Not No power to the system. Check 24V control power and 460V AC input
illuminated | ThisLED isnot illuminated when power for the 1394.
operating normally.
9/440 System XILINX Steady red Operating normally. None needed.
Module Not Power to the system moduleisnot | * Cycle power.
illuminated on. « Apply power to the system module.
An XILINX hardware fault has  Replace the system module.
occurred. « Contact your local Allen-Bradley Support
Representative.
WATCHDOG | Steady red Operating normally. None needed.
Not Power to the system module is not Apply power to the system module.
illuminated on.
Watchdog has timed out and a » Cycle power.
processor failure has occurred. * Replace the system module.
 Contact your local Allen-Bradley Support
Representative.
Status Steady red Operating normally. None needed.
Not Power to the system module is not Apply power to the system module.
illuminated | on.
Watchdog has timed out and a  Cycle power.
processor failure has occurred.  Replace the system module.
« Contact your local Allen-Bradley Support
Representative.
R-1/0 Steady or For systems with remote |/O, this None needed.
flashingred | indicatesthat communication with
remote I/O is occurring.
Not Your system does not have remote « Verify that you have purchased the remote
illuminated | I/O or you have not enabled remote 1/O option for this system.

1/0 inyour program.

« Verify that you have enabled the remote 1/0
in yourPAL program.
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For this module: For this LED:

Status of the
LED:

Potential Cause:

Possible resolution:

Axis Module Status

Steady red

Malfunctioning axis module.

 Verify wiring.

« Verify that the dider and terminator are
securely engaged.

 Secure wiring connections.

* Replace the module.

Flashing red

Axisfault has occurred.

Verify wiring.

 Secure wiring connections.

Check fault status on the HIM (Analog
Servo only), in GML (GMC only), or onthe
operator panel (CNC Interface and 9/440).
Check 460V AC input power.

» Check axis status on the HIM (Analog
Servo only), in GML (GMC only), and on
the operator panel (CNC Interface and
9/440)

Alternating
red and
green

DC busis not up.

Check the system modulé s LED.

« Check slider connections to verify that they
are properly seated.

Verify that the terminator is present on the
last axis.

Flashing
green

AXxisisnot enabled.

« Check axes and enable them, if necessary.
Verify that enable wiring is correct and not
open.

Enable signal from position
controller is not present (Analog
Servo only).

« Check axes and enable them, if necessary.
Verify that enable wiring is correct and not
open.

Incorrect wiring or loose
connections.

Check connections on the input wiring board.

Axis setups may not be correct for
the application.

« Verify that axis definitions are correct.
« Check tuning parameters.

Not
illuminated

Thereisno power to the axis
module.

Verify that the terminator is present on the last
axis.

Thereisno power to the system.

« Verify that the terminator is present on the
last axis.

« Check system module power supply.
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Understanding System Faults Depending on which 1394 system you are using, your faultswill be
displayed differently.

For th|s. system This is 'where faults This is where to look for additional fault information:

module: appear:

GMC Turbo or In GML in the Online The GML Programming Manual V3.7 or greater

GMC Manager or Watch (publication 999-104) or the GML Commander
window. Reference Manual (publication GMLC-5.2).

CNC Interface On the 9/Series operator | The 9/Series Integration and Maintenance Manual
panel. (publication 8520-6.2).

Analog Servo On the HIM. The Finding Analog Servo System Faults section of this

chapter.

9/440 On the operator 9/Series | The 9/Series Integration and Maintenance Manual

panel. (publication 8520-6.2).

Finding GMC Faults

To examine the fault status of the system or axis modules for the
GMC version, you can:

* View instantaneous status

* View constant status

Viewing I nstantaneous Status

You can look at the status of a particular variable within GML at a
particular point in time. To look at a status:

Open GML. The GML window appears.
Select Diagram from the menu bar. The Diagram menu appears.
Select Online. The Online Manager window appears.

In the Axis area, select the axis you want to see status on.

o~ W npoPRE

In the area above the Axis area, select the variable for which you
want to see status.

Note: For example, select the Global Fault variable to determine
which system fault has occurred.

6. Select Examine. Information about that variable appearsin the
box on the bottom of the Online Manager window.
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Viewing Continuous Status

When you use the Watch feature, awindow appears within the Online
Manager window showing the variables you selected. GML
constantly updates the status of those variables as they change.

To view continuous status:

1.
2.

© N o a

Open GML. The GML window appears.

Select Definitions from the menu bar. The Definitions menu
appears.

Select Watch Items. The Watch Items window appears.

Select any variables that you want to watch from the Defined
Items area and click on Add. Those items appear in the Items to
Watch area.

Click on Save. The GML window appears.
Select Diagram from the menu bar. The Diagram menu appears.
Select Online. The Online Manager window appears.

On the top right of the window, select the Watch. A message box
appears. The variables that you selected and their status appear in
this window.

Refer to the Expression Builder chapter of the GML Programming
Manual V3.7 (or above) for alist of fault and status variables.
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Finding Analog Servo System Faults

When a fault occurs for the Analog Servo version, a fault message
appears on the HIM.

Figure 9.1
HIM Fault Display

Source of Fault

Fault Name

Hard Fault Indicator

Fault Number

Each area on the diagram in Figure 9.1 has a significance:

In this area: This information appears:

Source of fault The area in which the fault originated:

Ax0 = Axis module 0

Ax1 = Axis module 1

Ax2 = Axis module 2

Ax3 = Axis module 3

Sys = System module

CPU = The host CPU (hardware)

DSP = DSP CPU (hardware

Cus. = User action is the source of the fault
Hdw. = Drive hardware is the source of the fault

Fault name An abbreviated message indicating a particular fault.

Hard fault indicator | If an exclamation point appears in this location, a hard
fault has occurred. You need to cycle drive power to
clear this type of fault.

Fault number The number associated with the particular fault.

Finding 9/440 Faults

Faults for the 9/440 appear on the second line of the operator panel.
Thereisalso an error log that contains the most recent system faults.
To get to this error log screen:

1. At the main menu, press the continue softkey. The softkey menu
changes.

2. Pressthe{ ERROR MESAGE} softkey. The error message screen
appears.

For more information on 9/440 system faults refer to the 9/Series
Integration and Maintenance Manual (catal og 8520-6.2).
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Finding CNC Interface Faults

Faultsfor the CNC Interface appear on the second line of the operator
panel. Thereisalso an error log that contains the most recent system
faults. To get to this error log screen:

1. At the main menu, press the continue softkey. The softkey menu
changes.

2. Pressthe{ ERROR MESAGE} softkey. The error message screen
appears.

For more information on 9/Series system faults refer to the 9/Series
Integration and Maintenance Manual (catalog 8520-6.2).
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Understanding GMC Turbo and

GMC Controller Faults

Use the table below to identify the GMC and GMC Turbo Controller

faults. The status LEDs are located inside the system modulein the
upper left corner. The figure below shows a picture of the LEDs.

Figure 9.2
GMC Turbo and GMC Status LEDs
Status
0
1
2
LED Status: i ) )
Potential cause: Possible resolutions:
0: 1 2: Type:
off | Off | Off | Solid Controller OK - no faults | N/A
On Off Off Solid Memory fault - Setup or | Re-Download the GML diagram with the
program checksum error | setups
Reset the controller.
Off On Off Solid 1394 Initialization Reset the controller. If problem persists, return
failure controller to the factory for repair.
On On Off Solid AxisLink initialization Reset the controller. If problem persists, return
failure controller to the factory for repair.
Off Off On Solid RIO interface Reset the controller. If problem persists, return
initiaization failure controller to the factory for repair.
On Off On Solid Flex 1/Q initiaization Reset the controller. If problem persists, return
failure controller to the factory for repair.
Off On On Solid Interrupt initialization Reset the controller. If problem persists, return
failure controller to the factory for repair.
On On On Solid DSPor initialization Reset the controller. If problem persists, return
failure controller to the factory for repair.
On | Off | Off | Flashing - fast! DRAM test #1 failed Return the controller to the factory for repair.
Off | On | Off | Flashing - fast! DRAM test #2 failed Return the controller to the factory for repar.
On On Off Flashing fast! DRAM test #3 failed Return the controller to the factory for repair.
Ooff | Off | On Flashing - fast! Applications memory Return the controller to the factory for repair.
functionality test failed
On | Off | On Flashing - fast! Setup memory Return the controller to the factory for repair.
funcitonality test failed
Off | On | On Flashing - fast! Dual port test #1 failed Return the controller to the factory for repair.
On On On Flashing - fast! Dual port test #2 failed Return the controller to the factory for repair.
On Off | Off | Flashing - sow! Seria port test failed Return the controller to the factory for repair.
Off | On Off | Flashing - sow?! Timer test failed Return the controller to the factory for repair.
On [ On | Off | Fashing- sow! Initialization test failed Return the controller to the factory for repair.
Off | Off | On Flashing - slow! Auxiliary 1/O test failed | Return the controller to the factory for repair.
On Off | On Flashing - slow! CXICfailed Return the controller to the factory for repair.
Off | On | On Flashing - slow! DRAM test failed Return the controller to the factory for repar.
On On On Flashing - slow? Transfer system failed Return the controller to the factory for repair.

! Flashing slow is twice per second, flashing fast is ten times per second.
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Understanding Analog Servo
System Module Faults

The faults that apply to the Analog Servo System’s system module

appear in the following tables.

Note:

Althoughthesefaultsarefor the Analog Servoversion, inmany

instances, the descriptions, causes, and resolutions can also
apply tothe GM C version. Thefault messages, however, would
be different. Refer to the GML Programming Manual
(publication 999-104) for more information.

Fault Message: Description: Potential cause: Possible resolutions:

Bus Config The configured bus The system module detected an incorrect * Verify that the shunt moduleis rated for
voltage mode doesnot | shunt module configuration (wrong shunt and compatible with your system
match the hardware. installed). module.

Custom shunt parameters exceed the system | » Verify custom shunt parameters do not
module shunt limits. exceed the system module limitations.

Bus Low VIt The DC power bus The voltage on the 360/480V AC input power | Verify incoming AC voltage and change
activates undervoltage islow. the supply source, if needed.
limit when the bus drops
to 275V DCor less. It
will clear at 300V DC.

Bus Ovr VIt The DC Power Busis If this fault occurs when you power up the * Perform line conditioning.
continuously monitored. | system module with the M-contactor, the * Verify that linevoltage is within
If it exceeds a preset power distribution impedance might be stiff or specifications.
level (810V DC), afault | line voltage might be too high.
issensed and the power | The position controller acceleration / Change the command profile to reduce
supply is disabled. deceleration rate isincorrectly set. speed or increase time.

The system inertiais too high causing  Change the command profile to reduce
Bus Voltage Operation | excessive energy to be returned to the power speed or increase time.
Shunt turns on a supply bus. « Usealarger external shunt resistor.
800V DC A vertical axis with insufficient » Usethe external shunt resistor.
Shunt turns off at counterbalancing is overdriving the servo * Increase the mechanical
750v DC ) . motor and causing excessive energy to be counter-balance on the machine.
gfg/vgléage trip point returned to the power supply bus.
U N Input line voltage exceeds the maximum input | Verify incoming 360/480V AC input
nder voltage trip point i Itage and change the supply source, if
275V DC voltage rating. voltag lo] pply 3
needed.
Under voltage fault - - — .
clears at 300V DC _Power Driver Bf)ard ismalfunctioning andis | Replace the system module.
incorrectly sensing the bus voltage.
The shunt regulator or transistor has Replace the system module.
malfunctioned.
External shunt regulator fuse has blown. Check and possibly replace the shunt
resistor.

CAN Hdwr SCANport hardware The SCANport device or cableis faulty. Check SCANport connections.
error detected.

Cntctr Flt Three-phase power is The contactor is welded or failed to open. * Correct wiring.
either detected when it * Replace the contactor.
shouldn’t be or not The input wiring to your contactor isincorrect. | Correct wiring.
detected when it should
be.

Cur Limit The system module has | The motoring/regenerative current produced |+ Increase system module size. The sum
reach its current limit. by the motor(s) and axis module(s) exceeds of the axis modules continuous current

the current limit allowed by the system exceeds the system module current
module. limit rating.
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Fault Message: Description: Potential cause: Possible resolutions:
Ground Flt The system generatesa | Incorrect wiring. * Verify motor and ground wiring.
ground fault when there * Replace cables.
isan imbalance in the Motor malfunction. Check the resistance of each motor
DC bus of greater than winding phase to case ground with an
50A. ohm meter. Readings should be in mega
ohms.
Axis Module IGBT malfunction. Replace the axis module.
Short to ground. * Replace the system or axis module.
* Check grounding and incoming power
wiring.
Hdwr Fault! Control hardware fault Terminator is not installed. Check slider connections/termination
detected. strip.
The system module is bad. Replace the system module.
Memory! Hardware memory error | CPU memory has failed. * Verify that EEproms are seated
detected. properly.
* Replace the system module.
NV Memory! Non-volatile memory is | A checksum failure has occurred on the * Reset and save defaults.
corrupt. personality module. « Replace personality module.
* Replace system module.
Ovr temp The 1394 contains a The fan on the system module or an axis Replace the system or axis module.
thermal sensor which module failed.
senses the internal The cabinet ambient temperature is above Check the cabinet temperature.
ambient temperature. rating.
The machine duty cycle requiresan RMS Change the command profile to reduce
current exceeding the continuous rating of the | speed or increase time.
controller.
The airflow access to the 1394 islimited or Check airflow and re-route cables awvay
blocked. from the 1394.
Phase Loss The three-phase input One or more input line fuses have opened. Check fuses and replace, as necessary.
lineismonitoredanda | Input line contactor malfunction. + Correct wiring.
fault will beissued . Rep| ace contactor.
whenever aphaselossis | |ncorrect wiring. Check 360/480V AC input power at
detected. system module.
Pre Charge The bus voltage did not | Short detected on the DC bus. * Check for shorts on the DC bus.
rise fast enough during Axis enabled before the pre-charge checking | ¢ Verify that all phases are functioning
the pre-charge state. has cleared. properly.
Commanding torque to axis before full bus * Verify the axisis not enabled before the
voltageis reached. full 3-phase bus power is up.
Serial Flt! Serial communications | If the message contains"CUS," Verify that SCANport deviceis
lost. communications were lost to the SCANport connected.
device.
If the message contains "Axis," "Sys," or * Check the system’s terminator.
"HDW," communications were lost. * Check the dider.
* Verify [Shunt R] parameter value
Sftwr Flt! Software error detected. | A programming error was made. Reset drive.
Shunt TmOut The shunt resistor has The regenerative energy produced by the » Useaproperly sized shunt or modify
timed out. motor exceeded the limit of the shunt resistor. duty cycle of the application.
 System usesinternal shunt and requires
external shunt for additional capacity.
Unknown Flt! Fault is detected but Wrong version of softwarefor the hardwareor |« Check system terminator.
source is unknown. looseinternal or external connection. * Reset drive.
Unkn Module! A module unknown to Wrong version of software for the firmware. * Obtain firmware that supports new
this version of software module type.

is present.

* Check slider terminations.
Contact Allen-Bradley. Check software
version in system module.
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Understanding Analog Servo System Axis Faults

The faults that apply to the Analog Servo System’s axis module

appear in the following table.

Fault Message: Description: Potential Cause: Possible resolution:
ATune Fault The auto tune cycle has Motor is disconnected or not able to turn. | Connect the motor.
exceeded two seconds. Motor power/resolver wiringisopenor | Check motor power/resolver wiring.
improperly wired.
Axis enable has not been applied within * Increase the auto tune current limit to
60 seconds of fault during auto tune. increase motor torque.

» Decrease the auto tune velocity to decrease
the auto tune cycle time. You must apply
the enable signal within 60 seconds during
auto tune.

Bus Loss The DC bus supply to the | The slider connections may not be secure. | Check slider connections/termination strip.
axis module was lost. An axis module's bus link fuse has blown. | Replace the module.
Ring Write! Theaxismoduleisnot set | The slider connections may not be secure. | Check slider connections/termination strip.
to proper scaling. The axis module is malfunctioning. « Terminate signal common (TB1-19) to
chassis (PE) ground.
* Replace the module.
Fdbck Loss The resolver wiring is Open or short circuit has occurred on Check the resolver cable connectors/wiring to
(Resolver) open, shorted, or missing. | resolver wiring. the system module and motor.
The resolver wiring or termination to Check the resolver cable connectors/wiring to
system module isincorrect. the system module and motor.
The motor resolver might be bad. Replace the motor resolver.
I(t) Fault The output current is Accel/decel command from position Change the command profile to reduce speed
exceedingthetime-current | controller is requiring peak current for an | or increase time.
rating. excessive amount of time.
The machine friction, inertial load, and/or |+ Change the command profile to reduce
viscous load is excessive. speed or increase time.

* Check for mechanical problems on the

machine.
The motor has been improperly sized. * Check motor size for your application.
 Contact your Allen-Bradley Support
Representative.
A short circuit exists across the drive Check wiring between the axis and the motor.
output terminals.
Logic supply circuits have malfunctioned |+ Check wiring between the axis and the
or AC output isincorrectly wired. motor.

» Check power wiring between the axis and
the motor.

* Check resolver wiring between the system
module and the motor.

Ovr Speed Motor velocity exceeded Moator velocity has exceeded the * Verify operating parameters.
the overspeed trip limit. overspeed value. « Verify application requirements.
Ovr temp The 1394 contains a The cabinet’s ambient temperature is Check the cabinet temperature
thermal sensor that senses | above rating.
theinternal ambient The machine's duty cycle requires an Change the command profile to reduce speed
temperature. RMS current exceeding the continuous or increase time.
rating of the controller.
The airflow accessto the 1394 islimited | Check airflow and re-route cables away from
or blocked. the 1394,
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Fault Message:

Description:

Potential Cause:

Possible resolution:

Power Fault

The current through any
one of the power IGBTs
has exceeded 300% if the
1394’s current rating.

The motor lead has shorted

» Check the motor cable.

* Check the resistance of each power phase
wireto ground. It should be in Mega ohms.

» Make sure ferrite cores are not installed on
motor power conductors.

The motor is malfunctioning

* Check the resistance of each motor
winding phase to case ground with an ohm
meter. Readings should be in Mega ohms.

 Return motor for repairs.

Power IGBTSs are malfunctioning.

Replace the axis module.

PwrOn Enable

During active fault reset,
an axis was enabled
before system power-up.

An axis hardware enable input was active
during system control power on or during
fault reset.

Verify that axisis not enabled before power is
applied.

Troubleshooting General System

Problems

Thetables that follow provide potential conditions that could occur

with your system and recommends possi bl e resol utions to those

conditions.

Condition:

Potential cause:

Possible resolution:

Axis or System runs
uncontrollably

The velocity feedback, position feedback device, or
velocity command signal wiring isincorrect or open.

Check wiring.

Unintentionally in torque mode.

Check to see what mode was

programmed.
Aninternal malfunction exists. Replace system or axis module.
Axis or System is unstable | [Prop Gain Kp, Intg Gain Ki, Feed Fwd Gain] parameters | Run auto tune.
(368, 372, 376 (Analog Servo only)) are set too high.
Position loop gain or position controller accel/decel rate | Run auto tune.

isimproperly set.

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 Type] parameter (100 (Analog Servo only)) is
incorrectly set (servo motor is not matched to 1394).

 Check setups.
* Run auto tune.

You cannot obtain the
motor acceleration/
deceleration that you want

[Pos Cur Lim, Neg Cur Lim] parameters (184, 188
(Analog Servo only)) are set too low.

Verify that current limits are set properly.

[Motor Type] parameter (100 (Analog Servo only)) is
incorrectly set (Analog Servomator is not matched to
1394).

Program the correct motor and run auto
tune again.

The system inertiais excessive.

» Check motor size vs. application need.
* Review servo system sizing.

The system friction torque is excessive.

Check motor size vs. application need.

Available current isinsufficient to supply the correct
accel/decel rate.

« Check motor size vs. application need.
* Review servo system sizing.

[Vel Rate Lim] parameter (136 (Analog Servo only)) is | Verify that the parameters are set
incorrect. correctly and correct them, as necessary.
[CW, CCW Vd Lim] parameters (128, 132 (Analog Verify that the parameters are set

Servo only)) are incorrect.

correctly and correct them, as necessary.

[Anlg Vel Scal] parameter (272 (Analog Servo only)) is
incorrect.

Verify that the parameters are set
correctly and correct them, as necessary.
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Condition:

Potential cause:

Possible resolution:

Motor does not respond to
a Velocity Command

Check for possible faults.

Verify that the parameters are set
correctly and correct them, as necessary.

The axis cannot be enabled for 1.5 seconds after
disabling.

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

Enable signa has not been applied or the enable wiringis
incorrect.

¢ Check the controller.
« Check the wiring.

The motor wiring is open.

Check the wiring.

The motor thermal overload has tripped.

» Check for afault.
» 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.

[Vel Source] parameter (364 (Analog Servo only)) is set
incorrectly.

Check and properly set the parameter.

[Torq Source] parameter (360 (Analog Servo only)) is set
incorrectly.

Check and properly set the parameter.

[CW, CCW VEL Lim] parameters (128, 132 (Anaog
Servo only)) are set incorrectly.

Check and properly set the parameter.

The axis module has a malfunction.

Replace the axis module.

Presence of noise on
Command or resolver
signal wires

Recommended grounding per installation instructions
and Appendix B has not been followed.

« Verify grounding.
 Route wire away from noise sources.

External 50/60 Hz line frequency may be present.

« Verify grounding.
 Route wire away from noise sources.

External 100/120 Hz from a single phase logic supply
may be present.

« Verify grounding.
» Route wire away from noise sources.

External 180 or 360 Hz from other adjustable speed
drives may be present.

* 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 speedsresulting in
velocity disturbance.

» Decouple the motor for verification.

» Check and improve mechanical
performance of the gearbox, ballscrew,
etc.
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Condition:

Possible cause:

Possible resolution:

No Rotation

The motor connections are loose or open.

Check motor wiring and

connections.
Foreign matter islodged in the motor. Remove foreign matter.
The motor load is excessive. Size the servo system.

The bearings are worn.

Return the motor for repair.

The motor brakeis engaged (if supplied).

« Check brake wiring and
function.

 Return the motor for repair.

The motor is not connect to the load.

Check coupling.

Overheating

The duty cycleis excessive.

Change the command profileto
reduce accel/decel or increase
time.

Therotor is partially demagnetized causing excessive
motor current.

Return the motor for repair.

Abnormal Noise

[Prop Gain Kp, Intg Gain Ki, Feed Fwd Gain] parameters
(368, 372, 376 (Analog Servo only)) are set too high.

Run auto tune again.

Loose parts are present in the motor.

* Remove the loose parts.
» Return motor for repair.
* Replace motor.

Through bolts are loose.

Tighten bolts.

The bearings are worn.

Return motor for repair.

Erratic Operation - Motor
locks into position, runs
without control or with
reduced torque

Phases A and B, A and C or B and C reversed.

Check and correct motor power

wiring.
Sine, Cosine or Rotor leads are reversed in the feedback | Check and correct motor feedback
cable connector. wiring.

Sine, Cosine, Rotor |ead sets of resolver feedback are
reversed.

Check and correct motor feedback

wiring.
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Replacing System and Axis
Modules

Publication 1394-5.0 — May 2000

Use these procedures to:

Determine what you need to replace modules
Remove an axis module

Install areplacement axis module

Remove a system module

Install areplacement system module

ATTENTION: Thisdrive contains ESD
(Electrostatic Discharge) sensitive parts and
assemblies. You are required to follow static control
precautionswhenyouinstall, test, service, or repair this
assembly. If youdo 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.

Before You Begin

Before you replace modules, be sure to have the following:

A phillips screw driver
A standard screw driver
A voltmeter

A nutdriver

A wrench
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Removing an Axis Module

To remove an axis module;

1. Remove 24V control power and 360/480V AC input power from
the system.

ATTENTION: To avoid shock hazard or persona
injury, assure 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.

2. Allow five minutesfor the DC busto completely discharge before
proceeding.

ATTENTION: This product contains stored energy
devices. Toavoid hazard of electrical shock, verify that
all voltageonthecapacitorshasbeen discharged before
attempting to service, repair, or remove thisunit.You
should only attempt the proceduresin this chapter if
you are qualified to do so and familiar with solid-state
control equipment and the safety proceduresin
publication NFPA 70E.

3. Remove connectors (TB1 and TB2) from the bottom of the axis
module.

4. Label and remove the motor leads and ground wiring from the
terminal block on the axis module.

5. Disconnect the slide-and-lock mechanism on the module you
plan to remove and all modules to the right of it.

6. Remove the bottom fastener on the axis module you plan to
remove.

7. Loosen the top fastener on the axis module you plan to remove.
8. Liftthe axismodule and pull it out.

9. If you are removing the right-most axis module, remove the
terminator.
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Installing a Replacement Axis Module

To install areplacement axis module:

1.

10.
11.

Install the top mounting fastener on the system panel for the axis
module. The head of the fastener should be at least 6.35 mm (0.25
in.) from the panel. Refer to Mounting the 1394 in the Installing
Your 1394 chapter for more information.

If you aremounting: |Dothis:

A 1394x-AMO3, Go to main step 3.

-AMO04, -AMQO7

-AM50-1H, or

-AM75-1H axis

module

A 1394x-AMS50 or 1. Removethe paper backing from the
-AM75 axis module gasket that came with the AM50/75
with the heat sink axis module.

through theback of |2 position the gasket so that the small
the enclosure hole sideis on top.

3. Slide the gasket over the heat sink
and attach it to the back of the axis
module.

4. Gotomain step 3.

Hang the axis module on the next mounting fastener.
Engage the alignment tab.

Slide the slide-and-lock mechanism on the axis module to the | eft
until it locks into place.

Install the lower fastener for all axis modules.

If not already attached, attach the terminator to the last axis
modul e slide-and-lock mechanism until it locksin place.

Tighten all mounting fasteners.

Reconnect TB1, TB2, motor, and ground wires.
Apply power to the system.

Verify that the system is operating properly.

Note: Because system and axis parametersreside in the
system modul e software, you do not need to
perform any tuning or setup at thistime.
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Removing a System Module

If you are removing a:  |Refer to: Publication number:

9/440 system module 9/Series Integration and Maintenance 8520-6.2
Manual
SERCOS system module |1394 SERCOS Multi-Axis Motion Control | 1394-5.20

System User Manual

To remove a system module:

1. Removeall 360/480V AC input power from the system.

ATTENTION: This product contains stored energy
devices. Toavoid hazard of electrical shock, verify that
all voltageonthecapacitorshasbeen discharged before
attempting to service, repair, or remove thisunit.You
should only attempt the proceduresin this chapter if
you are qualified to do so and familiar with solid-state
control equipment and the safety proceduresin
publication NFPA 70E.

If you areremoving a: |Dothis:
Analog Servo system | 1. Upload the drive parameters from
module with aHIM the system modul e using the Copy
module mounted in the Cat feature. Refer to Appendix C
door for Copy Cat instructions.
2. Open the system module door.
3. Disconnect the SCANport cable.
4. Using ascrew driver, disengage
the two locking tabs inside the
system module door that hold the
HIM in place.
5. Remove the HIM module.
6. Gotomainstep 3.
Anaog Servo system | 1. Upload the drive parameters from
module without aHIM the system modul e using the Copy
module mounted in the Cat feature. Refer to Appendix C
door for Copy Cat instructions.
2. Gotomain step 3.
GMC Turbo, GMCor |1. Verify that you have a copy of
system module your GML program. Refer to your
GML programming manuals for
upload options.
2. Gotomainstep 3.
CNC interface system | Go to main step 3.
module

3. Removeall 24V control input power from the system.
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Note: 1394 input power and shunt connections are located on the

lower front of a Series A and B system module. The same
connections are located on the bottom of a Series C system
module. For complete system interconnect information refer
to Appendix B.

ATTENTION: To avoid shock hazard or persona
injury, assure that all power has been removed before
proceeding. Thissystem may have multiple sources of
power. More than one disconnect switch may be
required to de-energize the system.

10.
11.

12.
13.

14.

Allow five minutesfor the DC busto completely discharge before
proceeding.

Label and remove the 24V control power wiring from the system
module.

Label and remove the 360/480V AC input power wiring from the
system module.

Label and remove the ground wire and the external shunt
connections (if applicable).

Label and remove the feedback and communication connectors
from the bottom of system module.

Disconnect the slide-and-lock mechanism on the system module.
Open the system modul e door.

Label and remove any feedback and/or communication
connectors from the control board.

Remove the input wiring board.

L oosen the top and bottom fasteners that hold the module in
place.

Lift the module up and pull it out.

Installing a Replacement System Module

To install areplacement system module:

1.

3.

Install the top mounting fasteners on the system panel for the
system module. The heads of the fasteners should be at leag 6.35
mm (0.25 in.) from the panel. Refer to Mounting Your 1394
Systemin the Installing Your 1394 chapter for more information.

Hang the 1394 System Module on the two mounting fasteners on
the left side of the panel.

Install the lower fasteners for the system module.
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If you removed a:

Do this:

Analog Servo system
module with aHIM
module mounted in the

1

Remove the HIM or cover plate
from the new system module.

CNC, system module

2. Instal the HIM module you
door removed from your existing drive
into the door of your replacement
system module.

3. Open the system module door.

4. Plug the SCANport cable from
the drive in the top of the HIM
module.

5. Gotomain step 6.

Analog Servo system Go to main step 5.
modul e without aHIM

module mounted in the

door

GMC, GMC Turbo, or | Gotomain step 5.

5. Open the system module door.

6.

If your old system |And your new .
. . | Dothis:

moduleis: system moduleis:

Series A and B SeriesA and B Go to Replacing
System Modules of
the Same Series.

Series A and B SeriesC Go to Replacing
System Modules of a
Different Series.

SeriesC SeriesC Go to Replacing
System Modules of
the Same Series.

SeriesC SeriesA and B Go to Replacing
System Modules of a
Different Series.

Important: To avoid damaging the wires, miswiring the input
wiring board, and potential damage to the system,
only replace the input wiring board when replacing a
system module of adifferent series (refer to thetable

above).

Note: To determine the series of your module, refer to FigureP.1

in the Preface.
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Replacing System Modules of the Same Series

1.
2.

3.

Remove the input wiring board from the new system module.

Re-install the old input wiring board into the new system. Tighten
it to the main board chassis using a phillips screw driver and the
screws provided.

Go to Completing Connections and Downloading Parameters.

Replacing System Modules of a Different Series

1.
2.
3.

Label and remove the wires from the old input wiring board.
Re-insert the wiresinto the new wiring board.

Go to Completing Connections and Downloading Parameters.

Completing Connections and Downloading Parameters

1.

8.
9.
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Connect the slide-and-lock mechanism on the system module to
the axis modules.

Reconnect feedback and communication connectorsto the system
module. Refer to Appendix B for connection information.

Connect the ground wire and if used, the external shunt resistor
connections.

Connect the 24V control power and 360/480V AC input power to
the system module.

Connect al shunt wiring (if applicable).

Apply 24V control power to the system module.

If you are

o ) Do this:
commissioning a:

Analog Servo system 1. Download the drive parameters
to the system module using the
Copy Cat feature. Refer to
Appendix C for Copy Cat
instructions.

2. Gotomain step 8.

GMC Turbo or GMC 1. Download your GML program.
system module Refer to your GML programming
manuals for more information.

2. Gotomain step 8.

CNC Interface system | Go to main step 8.
module

Apply 360/480V AC input power to the system module.
Verify that your system is operating properly.
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Checking for a Blown Fuse in the
1394-DCLM

To check the 1394-DCLM for ablown fuse:

1. Remove power from your system including the 1394-DCLM.

ATTENTION: To avoid shock hazard or persona
injury, assurethat all power has been removed before
proceeding. Thissystem may have multiple sources of
power. More than one disconnect switch may be
required to de-energize the system.

ATTENTION: To avoid hazard of electrical shock,
verify that all voltage on the capacitors has been
discharged before attempting to service, repair, or
remove this unit. This product contains stored energy
devices. You should only attempt the proceduresinthis
documentif youarequalifiedtodo soand familiar with
solid-statecontrol equi pment and the saf ety procedures
in publication NFPA 70E.

2. Remove the terminator from the right side of the 1394-DCL M.

Figure 9.3
Removing the Terminator from the 1394-DCLM

===\ |[==| Terminator

I

Ln a1 3% Cable plug

3. Remove either the power plug from the stand-alone 1394-DCLM
(shown above) or remove the cable linking two systems together,
as shown below.

Figure 9.4
Removing the Cable from the 1394-DCLM

—L L J

|| |a = [ ————| || s f s

M < DCLM cable
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4. Check the circuit resistance of the two DCLM fuses by
connecting the probes of an ohm meter as described in the table
below. Refer to Figure 9.5 for the connector locations.

Connect the Connect the |If the meter

red lead to: black lead to: | readingis: The1394-DCLM fuseis

, Blown. Replace the
Top bus (DC+) Left front Open (high ohms) 1394-DC|(_3F|3/|_

power connector | socket

Short (low ohms) | Good.

. Blown. Replace the
Bottom bus (DC-) | Right front Open (high ohms) 1394-Dc|(_ar|i/|_

power connector | socket

Short (low ohms) | Good.

Figure 9.5
Checking for a Blown Fuse

1394-DCLM

Slide mechanism

‘ Right front
SO

A

Top bus (DC+)
power connector

Bottom bus (DC-)
power connector

Left front
socket
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Replacing the 1394 Shunt Module
Fuse

To replace the fuse in 1394 shunt modules (Catalog Numbers 1394-
SR10A, -SR9A, -SR9AF, -SR36A, and -SR36AF) refer to the
specific set of instructions.

Replacing the 1394-SR10A Fuse

1. Remove power from your system including power to the shunt
module.

ATTENTION: This system may have multiple
sources of power. More than one disconnect switch
may be required to de-energize the system. To avoid
shock hazard or personal injury, verify that all power
has been removed before proceeding.

ATTENTION: This product contains stored energy
devices. To avoid hazard of electrical shock, verify that
all voltageonthecapacitorshasbeen discharged before
attempting to service, repair, or remove thisunit.You
should only attempt the proceduresin this document if
you are qualified to do so and familiar with solid-state
control equipment and the safety proceduresin
publication NFPA 70E.

2. Locate the fuse holder.

Figure 9.6
Fuse Holder Location

L - A
Fuse holder

3. Remove the fuse from the fuse holder with the fuse puller tool.

4. Insert the new Bussmann 700V 40A fuse (FWP40A 14F) or

equivalent into the 1394-SR10A fuse holder.

5. Apply power to your system.
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Replacing the 1394-SR9A, -SRIAF, -SR36A, and -SR36AF Fuse

To replace the 1394-SR9A, -SR9AF, -SR36A, and -SR36AF shunt
modul e fuse:

1. Remove power from your system including the shunt module.

ATTENTION: To avoid shock hazard or persona
injury, verify that all power has been removed before
proceeding. Thissystem may have multiple sources of
power. More than one disconnect switch may be
required to de-energize the system.

ATTENTION: To avoid hazard of electrical shock,
verify that all voltage on the capacitors has been
discharged before attempting to service, repair, or
remove this unit. This product contains stored energy
devices. You should only attempt the proceduresinthis
document if you arequalifiedtodo soand familiar with
solid-statecontrol equi pment and the saf ety procedures
in publication NFPA 70E.

2. Examinethe fuse label for the UL mark.

Figure 9.7
Locating the UL Mark on the Fuse Label
1394-SR36A/36AF 1394-SROA/9AF
O O

D eregy

lenBradey

1394 Digital Servo Controller

1394 Digital Servo Controller
3600W Shunt Module

Fuse Label

Fuse Label
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If your 1394-SR9A, |You heed a:
-SR9AF, -SR36A, or
-SR36AF shunt
module:

Hasthe UL mark Bussmann 600V DC 50A fuse
(FWP50A14F) or equivalent.
Does not havethe UL | Bussmann 600V DC 40/50A fuse
mark (170N2013), FWP50A22F or
equivalent.

4. Locate the door panel latch(es).

Figure 9.8
1394 Shunt Modules Door Latches

1394-SR36A/36AF 1394-SRIA/9AF

4| Door Latch ‘!lﬂ

ne Door Latch

_ﬂﬁl_L

Door Latch
5. Undo the door panel latch(es).
6. Open the door panel.

7. Locate the fuse holder.

Figure 9.9
Locating the Fuse Holder for the 1394 Shunt Modules

1394-SR36A/36AF

1394-SRIA/9AF

TT

=l

O,

g
ofofo]o]
ololo]o]

Fuse Holder
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Replacing the AM50 and AM75 Axis
Module Fan

Publication 1394-5.0 — May 2000

8. Remove the fuse from the fuse holder with the fuse puller tool.

If your 1394-SR9A, | Replacethe fusewith a:

-SR9AF, -SR36A, or

-SR36AF shunt

module:

Hasthe UL mark Bussmann 600V DC 50A fuse
(FWP50A 14F) or equivaent.

Does not havethe UL | Bussmann 600V DC 40/50A fuse

mark (170N2013), FWP50A22F or
equivalent.

9. Closethe door panel.

10. Secure the door panel.

11. Apply power to your system including the shunt module.
The following procedure provides instructions for removal and

replacement of the 10 and 15 kW axis module (1394x-AM50 and
-AM75) fan using kit number SP-74102-271-01.

Note: This procedure does not apply to the 1394C-AM50-IH or the
1394C-AM75-IH. The fan in these axis modules are not
customer replaceable.

Removing the Fan

1. Remove power from your system including the axis module.

ATTENTION: This system may have multiple
sources of power. More than one disconnect switch
may be required to de-energize the system. To avoid
shock hazard or personal injury, assure that all power
has been removed before proceeding.

ATTENTION: This product contains stored energy
devices. Toavoid hazard of electrical shock, verify that
all voltageonthecapacitorshasbeen discharged before
attempting to service, repair, or remove thisunit.Y ou
should only attempt the proceduresin this document if
you are qualified to do so and familiar with solid-state
control equipment and the safety proceduresin
publication NFPA 70E.

2. Remove the axis module from the 1394 system.
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3. Placethe axismodule on its side so you can locate the fan
housing.

Figure 9.10
Fan Housing on Axis Module

4. Remove the screws that hold the fan housing to the axis module.

Figure 9.11
Fan Housing Screws

5. Gently dide the fan housing out a short distance until you seethe
fan plug.

Figure 9.12
Fan Plug

Fan Plug
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6. Unplug the fan housing from the axis module.
7. Locate the fan gasket that is attached to the fan housing.

Figure 9.13
Locating the Fan Gasket

Fan Gasket

8. Remove the fan gasket from the fan housing. Make sure you slide
the fan wires through the slit in the gasket.

9. Remove the screws and nuts that hold the fan to the fan housing.

Figure 9.14
Removing Fan Screws and Nuts

10. Remove the fan from the fan housing.
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Installing the New Fan

1. Insert the new fan into the fan housing.

Figure 9.15
Fan Inserted into the Fan Housing

2. Peel the adhesive backing off of the new fan gasket.

3. Attach the new fan gasket to the fan housing in the direction
shown in the figure bel ow. Make sure you compress the dlit in the
gasket to minimize the air gap in the gasket.

Figure 9.16
Attaching the New Fan Gasket

Fan Gasket

4. Pressthe gasket firmly to the fan housing to secure the gasket.
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5. Secure the fan to the fan housing with two M4 screws and nuts
using 1.6 N-m (14 Ib-in.) of torque.

Figure 9.17
Securing the Fan to the Fan Housing

:
\Screws\\
\

\

\
\

6. Alignthefan housing to the axis module.
7. Plug the fan into the axis module.

Figure 9.18
Fan Plug Attached to the Axis Module

Fan Plug

8. Slide the fan housing back into place.

9. Secure the fan housing with two M3 x 6 mm screws using 0.70
N-m (6 Ib-in.) of torque to the axis module.

10. Place the axis module back into your 1394 system and apply
power.
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Appendix A

Chapter Objectives

System Specifications

Specifications

Appendix A contains specifications and dimensions for the 1394 system
and dimensions and operating characteristics for the 1326AB/AS series
servo motors. This appendix covers:

e System specifications

*  Environmental specifications
» Power dissipation

e Communication specifications
» Dimensions

*  Servo motor performance data

General 1394 specifications are provided below. Specifications are for
reference only and are subject to change without notice.

Certification

The 1394 is certified for the following when the product or package is
marked:

* UL listed (File E59272)
e CUL listed
e CE marked for al applicable directives
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Specifications

System Modules

The table below lists the specifications for system modules.

The:

For the 1394x-SJT05 12 s:

For the 1394x-SJT10 12s:

For the 1394x-SJT22 Lis:

Rated AC input voltage

324-528V AC, 50/60 Hz
Three phase

324-528V AC, 50/60 Hz
Three phase

324-528V AC, 50/60 Hz
Three phase

AC input current 6.5A 13.0A 28.6A

Peak inrush current*® 975A 1300A 697A < 1s
(Series A and B)®

Peak inrush current* 697A < 1us 697A < 1us 697A < 1us
(Series C)

Line loss ride through 20 ms 20 ms 20 ms
Nominal bus output voltage | 530/680V DC 530/680V DC 530/680V DC
Continuous power output 4/5 kW 8/10 kw 17/22 kW
Peak power output 28 kW 28 kW 136 kW
Efficiency 99% 99% 98%

Number of Electronic Cam 13,000 Master/slave 13,000 Master/slave 13,000 Master/slave

Profile Points

Weight (Series A and B) 11 kg (24.25 Ib) 11 kg (24.25 |b) 12.7 kg (28.0 Ib)
Weight (Series C) 10.68 kg (23.5 Ih) 10.68 kg (23.5 Ih) 12.9 kg (28.5 Ih)
Continuous current output 7.36A 14.73A 33.8A

Peak current output 15.0A 29.46A 200A
Capacitance 220 uF 330 uF 660 uF

(Series A and B)

Capacitance 220 uF 345 pF 660 puF

(Series C)

Inductance 1000 pH 750 pH 500 pH

Internal shunt resistor

200W continuous, 40,000W peak (two second maximum on

time)

No internal Shunt Resistor

Publication 1394-5.0 — May 2000

T The Standard GMC and GMC Turbo system modules are identical except that the GMCTurbo (1394 x-SJTxx-T) offers a SLC backplane
interface and 64K of memory with a 32-hit processor while the Standard GMC (1394x-SJTxx-C) offers 32K of program memory with a 16-
bit processor without the SLC interface.

2The Standard GMC (1394C-SJTxx-L) is functionally the same as the (1394 x-SJTxx-C) except it supports one axis and provides two auxiliary

encoder inputs.

3 To determine the series of your module, refer to Figure P.1 in the Preface.

45and 10 kw (Series C) system modules and all 22 kW system modules are limited to four contactor cycles per minute. 5 and 10 kW (Series
A and B) system modules are limited to an average of four contactor cycles per hour.

% Peak inrush current for -
5 and 10 kW systems
(Series A and B)

(line voltage x 1.1 x Y2 )

Lsystem )

W/ ( (Csystem + Caxes)

Where: L = Inductance
C = Capacitance
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Axis Modules
Thetable below lists the specifications for the axis modules.
. . . |For the 1394x-AM50 For the 1394x-AM75
The: For the 1394x-AMO3 is: | For the 1394x-AMO04 is: | For the 1394x-AMO07 is: and 1394C-AM50-H is: | and 1394C-AM75-H is-
Speed Regulation?| 0 to 0.05% of base 0 to 0.05% of base 0 to 0.05% of base 0 to 0.05% of base speed |0 to 0.05% of base speed
speed with 100% torque | speed with 100% torque | speed with 100% torque |with 200% torque with 100% torque
disturbance disturbance disturbance disturbance disturbance
Static Gain 1.28 2.6 49 22.8 22.8
(rms AimV)!
Peak Current 200% 200% 200% 143% 143%
Limit Adjust
Modulation 5 kHz £10% 5 kHz +10% 5 kHz £10% 5kHz £10% 5kHz £10%
Frequency
Drift 0.03 rpm/degree C 0.03 rpm/degree C 0.03 rpm/degree C 0.03 rpm/degree C 0.03 rpm/degree C
Nominal Input 530/680V DC 530/680V DC 530/680V DC 530/680V DC 530/680V DC
\oltage
Continuous 3.0A 4.5A 7.5A 23.3A 35.0A
Current (rms)
Peak Current 6.0A 9.0A 15.0A 33.2A 50.0A
(rms - 1 second)
Continuous 1.6/2 kW 2.4/3 kW 4/5 kW 11.34/15.6 kW 17.8/23.8 kW
Power Out 360/
460V nominal
Efficiency 98% 98% 98% 98% 98%
Weight 5 kg (11.02 Ib) 5kg (11.02 Ih) 5kg (11.02 Ib) 7kg (15.44 Ib) (-AM50) |7 kg (15.44 Ib) (-AM75)
6.73 kg (14.8 Ib) (-AM50-IH) 6.73 kg (14.8 Ib) (-AM75-IH)
Capacitance 110 uF 110 uF 220 uF 465 uF 660 uF

L When used with the controller in the 1394x-SJTxx system module.

Contact Ratings

Thetable below lists the contact ratings of the drive relay outputs.

The contact rating for the:

S:

Drive OK (DROK)

115V AC/24V DC, 1A inductive

Contactor Enable Relay

115V AC/24V DC, 1A inductive

Thermal switch

115V AC/24V DC, 1A inductive
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DC Link Module

Thetable below lists the specifications for the DC Link Module.

The:

For the 1394-DCLM is:

Firmware version

5.0 or higher with 1394x-SJTxx-A systems
3.7 or higher with 1394x-SJTxx-C-xx and -T-xx systems
3.9 or higher with 1394C-SJTxx-L-xx systems

Software GML Commander, version 4.02 or higher

Input voltage 530/680V DC, single phase

Current Continuous (rms) 32A, Peak (rms - 1 second) 200A
Capacitance 990 pF

Energy storage 7.36 joules based on a nominal 50V bus delta

Cables available (part numbers)

1394-CPDC-0015 and 1394-CPDC-0030

Cable lengths available

1.5m (4.92 ft) or 3 m (9.84 ft)

Operating temperature

0° 10 50° C (32° t0 122° F)

Relative humidity

5-95%, non-condensing

Weight

4.8 kg (10.5 Ibs)

Drive Interface Module

The table below lists the specifications for the Drive Interface

Module.

The:

For the 1394-DIM is:

Firmware version

3.7 or higher with 1394 x-SJTxx-C-xx and -T-xx systems
3.9 or higher with 1394C-SJT xx-L-xx systems

Software GML Commander, version 4.01 or higher
Input voltage 24V, 50 kHz provided by the 1394x-SJT-xx system module
Analog output information
(Px-1,2)

Voltage 0to + 10V analog

Signal isolation 1500V rms

Resolution 12 bits, 4.88 mV

Impedance 220 ohms

Offset + 80 mV maximum, compensated to 0 through software setup
Drive OK 15V DC @ 5 mA supplied by the DIM

Drive enable output

30vVDC@1A

Operating temperature

0°t0 50° C (32° to 122° F)

Relative humidity 5-95%
Weight 3kg (6.6 Ib)
Filters

The table below shows the requirements for filters that you can use.

The: For the SP-74102-006-01 is: For the SP-74102-006-02 is: For the SP-74102-006-03 is:
Frequency 50/60 Hz 50/60 Hz 50/60 Hz

\oltage 460V AC 460V AC 460V AC

Current 23A @ 50° C (73.4° F) 30A @ 50° C (86° F) 75A @ 50° C (122° F)
Operating Temperature -25°t085° C(-13°t0 185° F) | -25°t085° C(-13°t0185° F) | -25°t0 85° C (-13° to 185° F)
Vibration 10-200Hz @ 1.8¢g 10-200Hz @ 1.8¢g 10-200Hz @ 1.8 g

Humidity 90% 90% 90%

Weight 1.6 kg (4.16 1) 2.7kg (7.021b) 5.2 kg (13.52 Ib)

Power Loss 20w 38W 5TW

Roxburgh Catalog No. MIF323-GS MIF330-GS MIF375-GS
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User-Supplied Contactor (M1)
The table below shows the requirements for the contactor that you

must supply.

The contactor:

For the 1394-SJT05 and
-SJT10 (Series A and B) is:

For the 1394C-SJT05 and
-SJT10 (Series C) is:

For the 1394x-SJT22 is:

Rating 600V AC, 43A! 600V AC, 23A 600V AC, 37A
Recommended | AC Coil Operation | Allen-Bradley 100-C43x10%° Allen-Bradley 100-C23x102° Allen-Bradley 100-C37x102°
types: DC Coil Operation | Allen-Bradley 100-C43Zx10? Allen-Bradley 100-C23Zx10? Allen-Bradley 100-C37Zx10?

L Consider using a 60A contactor when the total capacitance of the axis modules is greater than 880 uF.
2 xindicates coil voltage.
3 A surge suppressor is required.

User-Supplied Line Input Fusing

The table below shows the requirements for the input fusing that you

must supply.

The Recommended type of fuse for: Is: Rating

1394-SJTO05 systems Series Aand B | Bussmann FRS-R-20A or | 600V AC, 20A
equivalent

1394C-SJTO5 systems | Series C Bussmann KTK-R-20 or 600V AC, 20A
equivalent
Bussmann LPJ-SP 20 or | 600V AC, 20A
equivalent

1394-SJT10 systems Series Aand B | Bussmann FRS-R-30A or | 600V AC, 30A
equivalent

1394C-SJT10 systems | Series C Bussmann KTK-R-30 or 600V AC, 30A
equivalent
Bussmann LPJ-SP 30 or | 600V AC, 30A
equivalent

1394x-SJT22 systems Bussmann FRS-R-35 or 600V AC, 35A
equivalent
Bussmann LPS-RK-SP 40 | 600V AC, 40A
or equivalent
Bussmann LPJ-SP 45 or | 600V AC, 45A
equivalent

User-Supplied 24V Logic Input Power

The table below shows the requirements for the 24V logic input
power that you must supply.

24V logic input | Frequency Current! Recommended Fuse
voltage If you have: The current draw for user-

supplied power supply

must not exceed:
19-28V AC RMS, 1 axis 35A
single phase or 50160 Hz 2 axis 4.4A Bussmann MDA-15
18.75-31.25V DC 3 axis 5.2A or equivalent

4 axis 6.0A

L The power supply should be rated for 15A or greater inrush current upon power up.
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Input Transformer for 24V Control Power

You can use any genera purpose transformer with the following
ratings.

The requirements for: For a 480V system is: For a 360V system is:
Input volt-amperes 200 to 259 VA 200 to 259 VA

Input voltage 480V RMS 360V RMS

Output voltage 24V RMS 24V RMS

Load regulation 210 5% 210 5%

If the input volt-amperes is more than 350 VA, adjust the load
regulation to make the transformer |eakage the same as or greater than
the 250 VA transformer with 2% regulation.

User-Supplied 5V Auxiliary Encoder Power Supply

The table below shows the requirements for the 5V encoder that you
can supply. If you use an encoder that requires more than 5V, you il
need a5V power supply for the 1394 encoder board electronics at a
rating of 0.325A (appliesto 1394x-SJTxx-C, -L, and -T systems

only).

The: For 5V logic input power must be:
Rating 5V DC +/- 5%
Current 0.325A plus the requirement of each encoder used. For

example, if you use one encoder with a 0.2A
requirement, the supply required is 0.525A (0.325A +
0.2A = 0.525A)

Circuit Breakers

While circuit breakers offer some convenience, there are limitations
for their use. Circuit breakers do not handle high current inrush as
well as fuses. The 1394 system needs to be protected by a device
having a short circuit interrupt current rating of the service capacity
provided or a maximum of 100,000A.

If an upstream circuit protection deviceis rated for the overload
current and short circuit rating, a supplementary circuit protection
device (such as the 1492) can be used as the only 1394 branch circuit
protection device. The upstream fully rated device let-through must
be lessthan or equal to the 10 kA interrupt rating of the 1492.

The wiring interconnection in Figure A.1 and Figure A.2 provide
examples of the needed protection and follows UL and NEC codes.
Full compliance is dependent on final wiring design and installation.
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Figure A.1

Circuit Protection under NEC 1999 110-10 (preferred fully rated devices)

Required Protection
under 110-10 of
NEC 1999
Preferred Fully
Rated Breakers

AN

Fused
Disconnect
Fully Rated
Breaker
O O O Distribution
Block

Breakers Selected

Interupt Capability

for Device ) ) ) ) ) ) )
Protection .

Fully Rated 44_1/*("/ ‘

Short Circuit

Required Protection
under 110-10 of
NEC 1999
Preferred Fully

Rated Breakers l

N

Fully Rated
Fused
Disconnect
Fully Rated
Breaker

Breakers Selected

Breakers Selected
for Device
Protection

With Limited Short

Circuit Interupt
Capability

A=t

) ) ) )),)_‘

Drive Drive Drive

Breakers Selected

With Limited Short
Circuit Interupt

for Device
Protection

Capability

for Device I
Protection 1
Fully Rated
Drive Drive Drive Shor{ Circuit ) ) )
Interupt Capability
Figure A.2
Circuit Protection under NEC 1999 110-10 (allowed but no longer preferred)
Required Protection Traditional Required Protection
under 110-10 of Current Limit under 110-10 of
NEC 1999 Fused NEC 1999 ? ? ?
Allowed But Disconnect or Allowed But Traditional
No Longer Preferred Breaker No Longer Preferred Current Limit
Rated for Fused
Short Circuit Disconnect or
Available Breaker
Limiting to Rated for
Short Circuit O O O Distribution Short Circuit
Rating of Down Block * Available
Stream Breaker CXD Limiting to
| ! I T ! - Short Circuit
[ Rating of Down

Stream Breaker
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To avoid nuisance tripping, refer to the following table and select the
appropriate combination of system module, secondary circuit
protection device, and axis modules.

Use System Module:

With Secondary Circuit

. ’ And Axis Module Combination:
Protection Device:

1394x-SJT05-x 1492-CB3-H300 Any combination of AMO3 and AMO04 up to 4 axis modules. Any
combination of AM03, AM04, and AMO7 where no more than two
AMO7s are being used. Use of other combinations of axis modules
with this system module may result in nuisance tripping on power
up due to a higher inrush current.
A 1492 device is not Other combinations of AMO7, AM50, and AM75s. Some local
recommended for this electrical codes require that the circuit breaker rating not exceed
option. 400% of the full load device current. The inrush current draw of the
1394 in some combinations exceeds the 30A breaker and will result
in nuisance tripping.
1394x-SJT10-x 1492-CB3-H500 All
1394x-SJT22-x 1492-CB3-H600 All

External Shunt Resistor Kit for 5and 10 kW Systems

The table below shows the ratings for the external (optional) shunt
resistor.

Catalog Number | Ratings Shipping Weight | Resistance
1394-SR10A 1400W continuous, 4.99 kg (11 1b) 16 Ohms
40,000W peak
(two second maximum on time)

Important: Use fuse replacement kit (1394-SR10A-FUSE-A) when
replacing the 1394-SR10A shunt fuse. Refer to the
Miscellaneous Accessories section in Appendix D for
more information.

1394 Shunt Module for the 22 kW System

The table below shows the ratings for the 1394 shunt module for the
22 KW system module.

Catalog Number | Series Letter | Ratings Shipping Weight Resistance | Agency Certifications
1394-SR9A B 300W continuous, 160,000 W | 3.63 kg (8 Ib) 4 Ohms For all applicable

peak, module (no fan) directives:
1394-SR9AF B 900W continuous, 160,000W | 3.63 kg (8 Ib) ¢ UL Listed (file

peak, module (no fan) #E59272)
1394-SR36A B 1800W Continuous, 160,000 W | 8.6 kg (19.0 Ib) + CUL Listed

peak, module (no fan) . CE marked
1394-SR36AF B 3600W continuous, 160,000 W | 9.0 kg (20.0 Ib)

peak, fan-cooled module
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Refer to the following table for fuse replacement information.

If your 1394-SR9A, -SR9AF, | You need a:

-SR36A, and -SR36AF shunt

module:

Has the UL mark Bussmann 600V DC 50A fuse (FWP50A14F) or
equivalent.

Does not have the UL mark Bussmann 600V DC 40A fuse (170N2013) or
equivalent.

Environmental Specifications Mount the 1394 in an enclosure that is clean and dry [IP55 protection

rating minimum (IEC publication 529)]. For enclosures ventilated
with ambient air, be sure to have appropriate filtering to protect
against contamination. Keep the ambient air temperature between 0°
and 50° C (32° and 122° F) and the humidity between 5% and 95%,
non-condensing.

The 1394 can operate at elevations to 1000 meters (3300 ft) without
derating, however, the continuous current rating must be derated by
3% for each additional 300 m (1000 ft) up to 3000 m (10,000 ft).
Consult with your local Allen-Bradley Sales Representative prior to
operating at over 3000 m (10,000 ft).

Refer to the table below for 1394 shock and vibration specifications.

Mode Maximum Shock Maximum Vibration
Operating 15g 19
Non-operating 30g 2.5¢9
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Power Dissipation

The power dissipation characteristics of the 1394 system and axis

modules are provided below (use for 480V or 360V input).

Important: Use the power dissipation figures shown below to
calculate cumulative system heat dissipation to ensure
that the ambient temperature inside the enclosure does
not exceed 50° C (122° F). To calculate total power
dissipation, add the dissipation of the system module to

the dissipation of the axis module(s).

System Modules

The power dissipation (in watts) of the system module typesis shown

bel ow.

Power Dissipation (in watts)
% of Rated Power Output

1394x-SJT05-x 1394x-SJT10-x 1394x-SJT22-x

20 66 70 100
40 70 7 150
60 73 84 200
80 7 81 250
100 80 98 300
Axis Modules

The power dissipation (in watts) of the axis modulesis shown below:

Power Dissipation (in watts)

% of Rated Power | Total Inside Cabinet Outside Cabinet
Output 1 1
’ AMO3 AMO4 AMO7 AMS0 ""Qd AMTS ""Qd Ams0t  |Am7st  |Amset  |AM75!
AM50-IH | AM75-IH

20 24 27 33 56 85 18 18 38 67
40 30 36 48 95 145 18 18 77 127
60 36 45 63 139 212 18 18 138 194
80 42 54 78 183 279 18 18 165 261
100 48 63 93 227 346 18 18 209 324

1 The AM50/75 are designed to mount with the rear heat sink extended outside the customer-supplied enclosure. If the modules are mounted entirely inside the
customer supplied enclosure, the full power dissipation is inside the cabinet.

2 The AM50/75-IH are designed to mount entirely inside the customer-supplied enclosure.
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Communication Specifications

DC Link Module
The power dissipation for the 1394-DCLM is shown below.

The: For the 1394-DCLM is:
Power dissipation 4.225 W maximum

Drive Interface Module
The power dissipation for the 1394-DIM is shown bel ow.

The: For the 1394-DIM is:
Power dissipation 30 W maximum

Internal Shunt Resistor for the 5 and 10 kW System (standard)

When the shunt resistor inside 1394x-SJT05 and 1394x-SJT10 system
module is active, some additional power will be dissipated at the
system module. Its maximum dissipation is 200W. Most applications
will use less than 10% of this capacity.

The: Is:

Rating of the internal shunt resistor 200W continuous, 40,000W peak (two second
maximum on time)

Resistance of the internal shunt resistor |16 ohms

The communication specifications are listed in the tables starting
below.
Encoder Input Specifications

Thetable below lists the encoder input specifications for the system
modul e (1394x-SITxx-C-xx, -L-xx, and -T-xx systems).

The: Is:
Number of encoder inputs 4 (axis0,1,2,and 3) for 1394 x-SJT xx-C-xxand - T-xx systems
2 (axis 0 and 1) for 1394C-SJT xx-L-xx systems

Type of encoder input Incremental AB quadrature; optically isolated, differential
with marker channel
Encoder interface IC AM26LS32 or equivalent

Compatible encoder types Differential, TTl-level (5V DC) line driver outputs, with or
without marker

Decode modes 4 times quadrature, step/direction, count up/count down

Maximum encoder frequency | 4,000,000 counts per second (4 MHz). This is equivalent to
achannel frequency of 1 MHz in 4x quadrature decode mode.

Input impedance 7 kohms minimum (each input)
Encoder power 5V DC @ 1A, user supplied
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Dedicated Discrete I/0O Specifications

The table below lists the dedicated discrete I/O specifications for the
system modul e (1394x-SITxx-C-xX, -L-xx, and -T-xx systems).

The: Is:
Number of dedicated discrete 16 (4 each for axis 0, 1, 2, and 3)
inputs

Dedicated discrete input
functions

Home limit switch, positive overtravel limit switch, negative
overtravel limit switch, position registration, and thermal
fault.

Input type

Optically isolated

Operating voltage

24V DC, 28V DC maximum or 5V DC nominal; 10V DC
maximum for position registration inputs

Input On current

12 mA per input (nominal); 2.5 mA for position registration
inputs

Input impedance

2 kohms (resistive) per input; 8.8 kohms (resistive) for 24
V position registration inputs.

Input response time

5 ms maximum; 1 s maximum for position registration
inputs

Serial I/O Specifications

The table below lists the dedicated serial 1/O specifications for the
system modul e (1394x-SITxx-C-xX, -L-xx, and -T-xx systems).

The:

Is:

Number of serial channels

2 (serial port A and serial port B)

Channel type

Optically isolated RS-232 or RS-422; each channel
individually configured via internal switch

Information code ASCII

Baud rate User-selectable up to 128 kbaud (rs-422); 115.2 kbaud
(RS-232)

Number of start bits One

Number of stop bits One

Word length 8 bits (7 data hits plus 1 parity bit)

Parity Space parity transmitted; receive parity ignored (may be
mark, space, even, or odd)

Duplex Full or half (user-selectable)

Data synchronization XON (control-q)/XOFF (control-s)

Front panel connectors IBM-PC/AT compatible 9-pin D-type female

RS-422 termination User-selectable 220 ohm resistor via internal switch
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DH-485 Specifications

The table below lists the DH-485 specifications for the system
modul e (1394x-SITxx-C-xX, -L-xx, and -T-xx systems).

The:

Is:

Number of DH-485 channels

One; replaces serial port B when used

Channel type

Optically isolated half-duplex RS-485

Baud rate

9,600 or 19.2 kbaud (user-selectable)

Front panel connectors

Two RJ-45 jacks (+24 V is not provided)

RS-485

User-selectable 220 ohms resistor via internal switch

Node address

User-selectable between 0 and 31 inclusive

Node type

Token-passing master

Accessible data type

* One hinary file (B3) for up to 16,384 hits

+ One integer file (N7) for up to 1,024 16-hit values

+ One floating point file (F8) for up to 512 32-hit values

* One ASCII string file (A) for up to 2,048 characters

+ Nine user-configured files; each can be individually
configured as any of the above types or as a BCD file for
floating point simulation

Flex I/0 Specifications

The table below lists the Flex 1/O specifications for the system
modul e (1394x-SITxx-C-xX, -L-xx, and -T-xx systems).

The:

Is:

Maximum number of Flex I/O
modules

8

Compatible modules

1794-1B16; 16 24V DC discrete inputs
1794-1A8; 8 115V AC discrete inputs
1794-IE8; 8 current/voltage analog inputs
1794-0B16; 16 24V DC discrete outputs
1794-0A8; 8 115V AC discrete outputs
1794-OE4; 4 current/voltage analog outputs
1794-IE4XOEZ2; 4 current/voltage analog inputs and 2
current/voltage analog outputs
1794-1B10XOB6; discrete combination module
1794-OWS8 relay output module

1794-IF4l isolated analog input module

+ 1794-OB16P discrete output (protected)

Interface

Direct; no 1794-ASB or other adapter required
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GMC System Specifications

The table below lists the specifications for the GMC system module
(1394x-STITxx-C-xx, -L-xx, and -T-xx systems).

The:

Is:

Servo loop sample and update
rate

250 Hz to 2 kHz for 4 axes

Maximum feedback frequency

4 MHz (4,000,000 feedback counts per second)

Absolute position range

+1,000,000,000 feedback counts for linear axes; infinite
number for rotary axes

Absolute position resolution

15 position unit digits or 32 feedback count bits, whichever
is less

Speed range

0.00001 feedback counts per servo update to 4,000,000
feedback counts per second

Speed resolution

15 position unit digits or 15 feedback count bits, whichever
is less

Acceleration/deceleration range

0.00001 feedback counts per servo update to 4,000,000
feedback counts per second

Acceleration/deceleration
resolution

15 position unit digits or 15 feedback count bits, whichever
is less

Electronic gearing gear ratio
range

0.00001:1 to 9.99999:1 (slave counts:master counts)

Electronic gearing gear ratio
resolution

8 position unit digits or 32 feedback count bits

Servo gain resolution

32-hit floating point

Servo output limit range

0to 100%

Servo gain units

P = proportional gain (counts per millisecond/error count)

| = integral gain (counts per millisecond/error count)

V = velocity gain (millivolts/counts per millisecond)

F = feedforward gain (counts per millisecond/ counts per
millisecond)
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Remote I/O Adapter Specifications

The table below lists the remote 1/O adapter specifications for the
system modul e (1394x-SITxx-C-xX, -L-xx, and -T-xx systems).

The: Is:

Baud rate 57.6 k, 115.2 k, or 230.4 k (user-selectable)

Rack address User-selectable between 0 and 31 decimal

Rack width User-selectable in quarter-rack increments (1/4, 1/2, 3/4, or full)
Transfer type 1/0 Group

Block 0246 024 02 0
Discrete 1357 135 13 1
Discrete 24 6 2 4 2
Discrete 357 35 3
Discrete 4 6 4
Discrete 57 5
Discrete 6
Discrete 7
Starting 1/0 group 0246 024 02 0
Rack width 1/4 1/2 3/4 full

Number of discrete I/O bits

* 12 dedicated inputs

+ 12 dedicated outputs

* 1/4 rack width with 4 inputs and 4 outputs

* 1/2 rack width with 36 inputs and 36 outputs

« 3/4 rack width with 68 inputs and 68 outputs

* Full rack width with 100 inputs and 100 outputs

Maximum block transfer
length

64 words (128 bytes)

Block transfer data types

* User variable values

* Axis data parameter value

+ Axis data bit state

+ Master cam position point values
* Master cam time point values

+ Slave cam position point values
* Axis or system variable value

Block transfer data formats

+ 32-bit (double-word) 2s compliment integer

* 16-bit (single-word) 2s compliment integer

* 32-bit (8-digit) signed BCD

« 32-hit IEEE floating point

 Word-swapped 32-bit (double-word) 2s compliment integer
+ Word-swapped 32-bit (8-digit) signed BCD

+ Word-swapped 32-bit IEEE floating-point
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AxisLink Specifications

Thetable below lists the AxisLink specifications for the system

modul e (1394x-SITxx-C-xX,

-L-xx, and -T-xx systems).

The: Is:
Baud rate Standard and extended node | One megabit per second
configuration
Extended length configuration | 500 kbits per second
Cable type Standard and extended node | Allen-Bradley 1770-CD RIO cable (Belden 9463 or
configuration equivalent)
Extended length configuration | Belden 9182, Carol C8014, or equivalent
Cable length Standard and extended node | 25 m (82 ft) maximum. 1 m (3 ft) minimum between

configuration

controllers.

Extended length configuration

125 m (410 ft) maximum. 1 m (3 ft) minimum between
controllers.

Number of motion controllers

Standard and extended length
configurations

8 maximum for a total of 32 possible axes

Extended node configuration

16 maximum for a total of 64 possible axes

Addressing

Standard and extended length
configurations

User-selectable address via rotary selector switch on
front panel

Extended node configuration

User-selectable address via GML

Number of virtual master axis

Standard configuration

4 maximum; 1 per motion controller. Any axis on any
motion controller can be a virtual master axis to any
other motion controller. Each motion controller can
define a total of 2 separate axes on any other motion
controllers as virtual master axes, but only one can be
active any time. A total of 4 different axes can be active
as virtual master axes at any time.

Extended length and extended
node configurations

2 maximum; 1 per motion controller. Any axis on any
motion controller can be a virtual master axis to any
other motion controller. Each motion controller can
define a total of 2 separate axes on any other motion
controllers as virtual master axes, but only one can be
active any time. A total of two different axes can be
active as virtual master axes at any time.

Type of virtual master axes

All configurations

Command and actual. Each virtual master axis may be
defined to report its command or actual position.

Slave axes

Standard and extended length
configuration

31 maximum total per virtual master axis (3 local + 4 x
7 other motion controllers = 31).

Extended node configuration

63 maximum total per virtual master axis (3 local + 4 x
15 other motion controllers = 63).

Number of discrete I/0

All configurations

112 inputs maximum and 16 user-defined outputs per
motion controller. Any motion controller can read 16
discrete outputs of any other motion controller, giving a
maximum of 7 x 16 = 112 discrete inputs per motion
controller. For extended node configuration, discrete I/
O can still only be obtained from a maximum of 7 other
controllers (112 inputs maximum), not from all 15 other
controllers available in a 16 node maximum extended
node configuration.

Discrete I/0 response

All configurations

< 1 millisecond
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Dimensions Within this section, you will find dimensions for:

e The 1394 system module

* Axismodules (including 1394-DIM and 1394-DCL M)
* Filters

» External shunt modules

e Motors

1394 System Module Dimensions

Figure A.3
1394x-SJT05, 1394x-SJT10 and 1394x-SJT22 System Module

< 150.0(5.91) 5
- 91.0(358) o 25.0(0.98)
< 900 -
8.0(0.32
Y (1.97) V (0.32)
26.0 [f —
(1.02)
+ e Dimensions are in millimeters and (inches)
2 Depth =280 (11.02)
54.0 2 @ Allen-Bradley
(2.13) 26.7 <
Y (1.05)
o]
2
196.9 1394 Digital Servo Controller
(775) GMC Turbo System Module
bl B Mounting Hole Detail
B 385.0 Fastner
400.0 2 ol
location
(15.75) (15.16) 80(031) | + [<
:|: 10.1(0.40)
1 !
_LB ||
Osius 159 (063
350.0
(13.78)
— 80(03) »| | =
+
ilz.o (0.47)
All Slots Accept M6 or 1/4-20 Mtg. Screws
1 Dimension shown is for mounting hardware
location and does not reflect the location of
the lower slot radius.
Lﬁl ﬁL 2 Dimensions apply to 1394x-SJTxx-T (Turbo)

system module only.

ATTENTION: If you are mounting a 1394x-SJT-T
system module, you will need an additional 101.6 mm
(41in.) of clearance to the left of the system module to
allow for connecting the SL Cinterfacecable (1746-C7
or -C9).
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Axis Module Dimensions

Figure A.4
1394x-AMO03, -AM04, -AM07, -DIM, and -DCLM Front View
25.0
. ‘* 098) - 8003)
Dimensions are in millimeters and (inches)
O mseramis ||| O usramen | || O avs b O s b Mounting Hole Detail
2o e 2o 2o 2o 8.0(031) > [|=
A
10.1(0.40)
400.0 +
(15.75) ||
350.0 385.0 Fastener 15.9 (0.63
azzg | L1 [ 1 1 [ Il @5.16) tocation? 08)
8.0(0.31)
—>| |-
) ——
1 12.0 (0.47)
| Al Al A 1 A
All slots accept M6 or 1/4-20 mtg. screws
1 Dimension shown is for mounting hardware
location and does not reflect the location of
the lower slot radius.

50.0 50.0 50.0
‘*(1.97)"*(1.97)" “(1.97)"
Figure A5
1394x-AMO03, -AMO04, -AMO07, -DIM, and -DCLM Side View
‘ 280
(11.02)
]
- 350
o (13.78)
Dimensions are in millimeters and (inches)
o
: = Important: Additional clearance below the axis
$ 4013 is necessary to provide the recommended cable
-+ (159 bend radius. Refer to 1326 Cables for 460V AC
-<— Servo Motors (publication 1326A-2.11) for more

information.
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Figure A.6
1394x-AM50, -AM50-IH, -AM75, and -AM75-IH Axis Module Front View
375
(148) " i 80(032)
[% % [% Dimensions are in millimeters and (inches)
Depth = 280 (11.02)
Q Axis Enabled QO Axis Enabled QO Axis Enabled
Mounting Hole Detail
15KW Axis Module 15KW Axis Module 15KW Axis Module
8.0(0.31) »‘ + ‘*V
4000 10.1(0.40)
(15.75) 3850 Fastener A
(15.16) location 1 ‘4—»‘
m“ 15.9(0.63)
350.0
(13.78)
8.0(0.31) $‘ ‘ -
+
$1z.o (0.47)
Alll A \ A All Slots Accept M6 or 1/4-20 Mtg. Screws
! bimension shown is for mounting hardware
CEEEIEE CEEEEE CEEEEE location and does not reflect the location of
N @ N @ 000 the lower slot radius.
‘ 1\%9% ‘ F‘ﬂgﬁ ‘ﬁ%ﬁ When using the gasket provided with the
axis module, torque the M6 to 7.9 N-m
and the 1/4-20 to 75 Ib-in.
J1 J1 JANEED
‘47 75.0 *,‘e 75.0 *,‘
(2.95) (2.95)
Figure A.7
1394x-AM50 and -AM75 Axis Module Side View
Dimensions are in
millimeters and (inches)
338.1
(13.31)
o (]
[}
o 0 9y Important: Additional clearance
T T 1369 below the axis is necessary to provide 2 N
(L72)  the recommended cable bend radius.

- Refer to 1326 Cables for 460V AC
-«——— Servo Motors (publication 1326A-
2.11) for more information. \ J
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Figure A.8
1394C-AM50-IH and -AM75-IH Axis Module Side View

J 280
I (11.02)

Dimensions are in millimeters and (inches)

! T4369 Important: Additional clearance below the axis

Y (172)  isnecessary to provide the recommended cable

bend radius. Refer to 1326 Cables for 460V AC

-« Servo Motors (publication 1326A-2.11) for more
— information.

Filter Dimensions

Figure A.9
SP-74102-006-01 Filter Dimensions

11(0.43) 4 — 192(755) ———————» i
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= Load
o [—]
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ne L2 = L2 164 (6.45
Line = L1 649 Dimensions are in millimeters and (inches)

E
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T
| bkl | l47(1.85)

— b e———————— 102(755) ——————»| \ 7.0 (0.275)
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Dimensions are in millimeters and (inches)

Figure A.10
SP-74102-006-02 Filter Dimensions
15 (0.59) —» 330 (12.99) i
= B =5 [2p
D
—1 — — — 1
Blo = = = |o|L
= = = Load
— — —
Lo = = = |o|L
. = = =
Line = = = 185 (6.10)
 —  —  m—
o] H = = |o|u
= = =
—_ —_ —_
= lo| E = = |of
(o | — — — o]— ¥
L~ | —  —  m— —
— — —

i r 360 (14.17) ﬁ 195 (767)
25 (0.98) oi o o o o io
1 AR AP IDEIDEINTEIIEN | - ose
15(0.59) ——»| 330 (12.99)
Figure A.11
SP-74102-006-03 Filter Dimensions
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o %% %% o | 3537
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External Shunt Dimensions

Figure A.12
1394-SR10A Shunt Resistor Kit

External Shunt Resistor
Dimensions are in millimeters and (inches)
Depth = 100 (3.94)

Fuse Holder
Dimensions are in millimeters and (inches)

165.1 A 191 96
~——(6.5) ] Wire length = 203 (8.0) ﬁ\ o7 o) e
— &)
o
N
13856 82,6 - 95
(14.96) (3.25) ® $ (0.375 +/- 0.010)
342 T
Wire length = 1524 (60.0) | (13:46) Wire length = 203 (8.0) O %65
(148)
F ® [ l
— 381 -
17 4 Lﬁ| ~—— Fuse holder | (1.50) |
(0.67) (325)

==

Wire length = 1524 (60.0) J

ATTENTION: To avoid the hazard of shock or burn
and ignition of flammable material, provide
appropriate guarding. The external shunt resistors and
modul e enclosures can reach temperatures up to 350°
C (662° F). Install per local codes.
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Figure A.13

1394-SR-9A and -9AF Front View Dimensions

150
< (5.91) >
. -
100
8 ~ (3.94)
(0.32ﬂ

Dimensions are in millimeters and (inches)
Depth =280 (11.02)

‘ * ﬁm&
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< Allen-Bradley
1551
1394 Digital St C e 125
Iglta ervo Controller
(610) 300W Shunt Module (492)
CEEETEE Y 7.y
BmU(LTLEHN 1394 iw SHUNT M A o lﬂ= ;l-ﬁ'
PUTDC — IWPUTAC
b o
N i
\ 1)

N fl

25
(0.98) Mounting Hole Detail
248 8.0 (0.31) —>| +|<.
Y (09 ¥y
10.1(0:40)
|<—>|
15.9 (0.63)
175 "
(6.89)
12.0 (0.47)

All Slots Accept M6 or 1/4-20 Mtg. Screws

1 Dimension shown is for mounting hardware
location and does not reflect the location of

Figure A.14

the lower slot radius.

1394-SR-9A and -9AF Side View Dimensions

280
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®
[ D D
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Figure A.15
1394-SR-36A and -36AF Front View Dimensions

150
(5.92) 25
- |~ (099
0.32) ¥ (3.94) Y (0.98)

Dimensions are in millimeters and (inches)
Depth =280 (11.02)

Mounting Hole Detail
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< Allen-Bradle
len-Bradley 8.0 (0.31) *‘ 4 ‘(v

1394 Digital Servo Controller 101 (040)
3600W Shunt Module +

350

||
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385.0 400 - |=

| |
(15.16) (15.75) -
(fastener location) ® ilZ.O (0.47)

All Slots Accept M6 or 1/4-20 Mtg. Screws

! Dimension shown is for mountin% hardware
location and does not reflect the location of
the lower slot radius.
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BULLETIN 1394 3600W SHUNT MODULE]

[CAT____ PART
[NPUTDC INPUT AC

FOR FUSE REPLACEMENT USE

BUSSMAN CAT.NG.
FORUSETH 1334 S0

Figure A.16
1394-SR-36A and -36AF Side View Dimensions
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Motor Dimensions

Figure A.17

1326AB-B4 Torque Plus Series (Resolver and High Resolution Feedback)

¢ Full Depth
40 Endmilled Keyway Commutation Resolver
AG or High Resolution Output
(157) Power Input éso'g) (i%g) 9 p
‘ AD - 30 Recessed ‘<—><—>1
(0.118) . ¢
11.2 Flinger and Shaft
(0.44) > ‘ < Seal Provision 24.4
<307 | (0.96)
M -- (1.21) ]
* L
= Key &3
PN 1 1 &8
2y —| - =] 33 | 126.5 max.
| — — || -3 (4.98)
TP ; T 23
s 8 S ©
Y I ] |
A A(\ © /XX\ 22
> |=<28(0.12) \ Inspection Holes (4), Top and Bottom j 19.009/18.996 Dia. A 762((2323
1/16-27 NPT Plugs (0.7484/0.7479) x. .
Motor Front End

9.52/9.50 Dia.

(0.375/0.374 Dia)

High-Resolution
Motor End

B!
|<— 6.1

(:24)

6.07/5.99 4>| |¢

(2D 16 (0.63) Deep Min.
- 15.49/15.24
Shaft Detail {
(0.610/0.600)

Shaft and Pilot Tolerances

Maximum Shaft Runout 0.04 (0.0016) T.L.R
Shaft Endplay 0.127 (0.005)

Maximum Pilot Eccentricity 0.08 (0.0032) T.I.R
Maximum Face Runout 0.08 (0.0032) T.L.R

Name Plate Detail

Flange Mount in millimeters and (inches)

M6 x 1.0 Tapped Hole

Bell Corner Radius

10 mm Dia. Thru-Hole
4 Required on a 115 mm Dia. B.C.
(0.394 Dia. on a 4.528 Dia. B.C.)

Mounting Bolts must be Cap Head Style

o @ Allen-Bradley

SERIAL NO.

CAT. NO.

SERIES

PART NO.

DATE CODE

MAX. SPEED RPM 40°C.

RES. OHMS 25°C.

MAX. CONT. OUTPUT POWER

Kw40°C.

MAX. CONT. STALL TORQUE

Nm/LB.IN. 40°C.

MAX. CONT. RMS AMPERES

AMPS 40°C.

BRAKE | Nm/IN.LB.

voc ADC

BRAKE COIL ‘ OHMS 25°C.

RATED 40°C.

MADE IN U.S.A.

R, £57948 AN

@ BULLETIN 1326 AC SERVO MOTOR ¢

080617

Feedback Catalog number Descriptionl2 | AD AG C Key End milled
keyway (full depth)
Resolver 1326AB-B410x-21 without brake 201.7 235.7 275.6 6x6x30 30.7
(7.94) |(9.28) |(10.85) |(0.236x0.236x1.18) | (1.21)
1326AB-B420x-21 without brake 2588 12929 3330 |6x6x30 30.7
(10.19) | (11.53) |(13.11) |(0.236x0.236x1.18) | (1.21)
1326AB-B430x-21 without brake 328.7 | 3627 4028 |6x6x30 30.7
(12.94) | (14.28) | (15.86) |(0.236x0.236x1.18) | (1.21)
High-Resolution | 1326AB-B410x-21M/S | without brake 201.7 241.8 281.7 6x6x30 30.7
(7.94) |(952) |(11.09) |(0.236x0.236x1.18) | (1.21)
1326AB-B420x-21M/S | without brake 2588 2990 3388 |6x6x30 30.7
(10.19) | (11.77) |(13.34) |(0.236x0.236x1.18) | (1.21)
1326AB-B430x-21M/S | without brake 328.7 3688 |408.7 |6x6x30 30.7
(12.94) | (14.52) |(16.09) |(0.236x0.236x1.18) | (1.21)

LIf ordering a 1326AB-B4xxxx-21-K4 with optional 24V DC, 8.1 N-m (72 Ib-in.) brake, add 45 mm (1.75 in.) to AD, AG and C.
2|f ordering a 1326AB-B4xxxx-21-x K4L with optional 24V DC, 8.1 N-m (72 Ib-in.) brake (IP67 rated), add 45 mm (1.75 in.) to AD, AG and C.
Dimensions are per NEMA Standards MG 7-2.4.1.3 and |EC 72-1. Shaft tolerance per DIN 42955, “N” tolerance.
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A-26 Specifications

Figure A.18
1326AB-B5 Torque Plus Series (Resolver and High Resolution Feedback)

Full Depth

Endmilled Keyway Commutation Resolver

~ 50 > 254 254 or High Resolution Output
‘ AL (197) Powerlnput  (L00) (1.00)
| 35 “ == "
M8 x 1.25 [0.i38) _ Recessed
Eyebolt Thread 150 — Flinger and Shaft
Seal Provision
g N 059 ‘ (1.00)
C__ \
_A | 1 -
ol E A<
22§ | : 23
g9 ﬁ,E‘ | — P 163.6 max.
g [V ) g w 44)
ISR i ) 38
8s : ==
T i ge

% 31.75
1.25)

20(0079) \ Inspection Holes (4), Top and Bottom _/ 24.009/23.996 Dia. (
1/16-27 NPT Plugs (0.9452/0.9447) —— + 762 (.030)
9.52/9.50 Dia. Motor Front End
(0.37500.3745 Dia) 8.08/8.00 _»| |< M8 x 1.25 Tapped Hole Bell Comer Radius
(0.318/0.315) Ny 19 (0.75) Deep Min. 12 mm Dia. Thru - Hole
4 Required on a 165 mm Dia. B.C.
Shaft Detail £ 19.99119.74 (0.472 Dia. on a 6.496 Dia. B.C.)
(0.787/0.777) Mounting Bolts must be Cap Head Style

High-Resolution @ L °

Motor End

—{ |~ 145

(57)

Flange Mount in millimeters and (inches)

Shaft and Pilot Tolerances

@ Allen-Bradley

Maximum Shaft Runout 0.05 (0.002) T.I.R
Shaft Endplay 0.127 (0.005) - -
Maximum Pilot Eccentricity 0.10 (0.004) T.I.R L L S —
Maximum Face Runout 0.10 (0.004) T.L.R e s
;Z’::ms‘"”“ Nm/INLB. e M“:ﬂ?
BRAKECOL | OHMS 25T RATED 40°C.
AN, £57948 AN

) BULLETIN 1326 AC SERVO MOTOR
Name Plate Detail

MADE N U.5.A 030618

Feedback | Catalog number Description2 | AL AD AG C Key End milled keyway
(full depth)
Resolver | 1326AB-B515x-21 without brake N/A 2441 12766 3266 |8x7x40 41.0
(9.61) |(10.89) |(12.86) |(0.315x0.276x1.57)| (1.61)
1326AB-B520x-21 without brake | N/A 2822 | 3147 3647 |8x7x40 41.0
. . . .315x0.276x1. .
11.11) |(12.39) | (14.36) |(0.315x0.276x1.57) | (1.61
1326AB-B530x-21 without brake | 187 364.7 3973 4473 |8x7x40 41.0
(7.362)12| (14.36) | (15.64) | (17.61) |(0.315x0.276x157) (1.61)
High- 1326AB-B515x-21M/S| without brake | N/A 2441 12911 3411 |8x7x40 41.0
Resolution (9.61) |(11.46) |(13.43) |(0.315x0.276x1.57)| (1.61)
1326AB-B520x-21M/S| without brake | N/A 2822 3292 |379.2 [8x7x40 41.0
(11.11) | (12.96) | (14.93) | (0.315x0.276x1.57)| (1.61)
1326AB-B530x-21M/S| without brake | 187 364.7 | 4117 | 4618 |8x7x40 41.0
(7.362)12| (14.36) | (16.21) |(18.18) |(0.315x0.276x157) (1.61)

Lif ordering a 1326AB-B5xxxx-21-K5 with optional 24V DC, 13.6 N-m (120 Ib-in.) brake, add 76.2 mm (3.0 in.) to AD, AG and C (38.1 mm (1.5 in.) to AL).
2|f ordering a 1326AB-B5xxxx-21-x K5L with optional 24V DC, 13.6 N-m (120 Ib-in.) brake (IP67 rated), add 76.2 mm (3.01in.) to AD, AG and C (38.1 mm (1.5 in.) to AL).
Dimensions are per NEMA Standards MG 7-2.4.1.3 and IEC 72-1. Shaft tolerance per DIN 42955,”N” tolerance.
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Specifications A-27
Figure A.19
1326AB-B7 Torque Plus Series (Resolver and High Resolution Feedback)
c
AG
Full Depth Commutation Resolver
AD 60 Endmiled Keyway 257 287 or High Resolution Output
i AL 3 Power Input | (113 (L13)
40
M8 x 1.25 - Recessed
Eyebolt T)|(1read 206 O350\ letinger and shatt
g \ (0.81) ‘ Seal Provision (iﬁog)
' X
-A,\ 1l 5 —
28 | |
3 7’:5 — = 28 207.5 max.
22 71153 55 17
o I .
= | > o
> ||=< 396 (0.156) \ Inspection Holes (4), Top and Bottom _/' 32018/32002Dia (15)
1/16-27 NPT Plugs (1.2606/1.2599) +.762 (.030)
9.52/9.50 Dia. Motor Front End
(O.3750/0.3|7£15 Dia.) (012907%129?11) 4" M12 x 1.75 Tappe_d Hole Bell Corner Radius
28 (€40 gl 15 mm Dia. Thru - Hole
. 4 Required on a 215 mm Dia. B.C.
Shaft Detail | 26.87(1058) (0.590 Dia. on a 8.465 Dia. B.C)
Mounting Bolts must be Cap Head Style
High-Resolution b o
Motor End ©) @ Allen-Bradley
T Shaft and Pilot Tolerances
Maximum Shaft Runout 0.05 (0.002) T.I.R G [seves
Shaft Endplay 0.127 (0.005) e i T
Maximum Pilot Eccentricity 0.10 (0.004) T.LR oL o
Maximum Face Runout 0.10 (0.004) T.I.R b oo o sueees Aot
T 1
A, 57908 AN
] | - 58 Name Plate Detail BULLETIN 1326 AC SERVO MOTOR
(23)
Flange Mount in millimeters and (inches)
Feedback Catalog number Description1'2 AL AD AG C Key End milled
keyway (full depth)
Resolver 1326AB-B720x-21 without brake 164.3 3246 | 366.0 426.0 10 x 8 x 50 50.8
(6.468)1'2 (12.78) | (14.41) | (16.77) | (0.39x0.31x1.97)| (2.00)
1326AB-B730x-21 without brake 208.7 4135 | 454.9 514.9 10 x 8 x 50 50.8
(8.218)1'2 (16.28) | (17.91) |(20.27 |(0.39x0.31x1.97)| (2.00)
1326AB-B740x-21 without brake 253.2 502.4 |543.8 603.8 10 x 8 x 50 50.8
(9.968)12| (19.78) | (21.41) | (23.77) | (0.39x 0.31 x 1.97)| (2.00)
High-Resolution | 1326AB-B720x-21M/S | without brake 164.3 3246 |371.9 431.8 10 x 8 x 50 50.8
(6.468)1'2 (12.78) | (14.64) | (17.00) | (0.39x0.31x1.97)| (2.00)
1326AB-B730x-21M/S | without brake 208.7 4135 | 460.8 520.7 10 x 8 x 50 50.8
(8.218)12| (16.28) | (18.14) | (20.50 | (0.39x 0.31 x 1.97)| (2.00)
1326AB-B740x-21M/S | without brake 253.2 502.4 |549.7 609.6 10 x 8 x 50 50.8
(9.968)1'2 (19.78) | (21.64) | (24.00) | (0.39x0.31x1.97)| (2.00)

LIf ordering a 1326AB-B7xxxx-21-K7 with an optional 24V DC, 45.1 N-m (400 Ib-in.) brake, add 76.2 mm (3.0 in.) to AD, AG and C (38.1 mm (1.5) to AL).
2 |f ordering a 1326AB-B7xxxx-21-xK7L with an optional 24V DC, 45.1 N-m (400 Ib-in.) brake (IP67 rated), add 76.2 mm (3.0 in.) to AD, AG and C (38.1 mm (1.5) to AL).
Dimensions are per NEMA Standards MG 7-2.4.1.3 and IEC 72-1. Shaft tolerance per DIN 42955,”N” tolerance.
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A-28 Specifications
Figure A.20
1326AS-B3 Series Servo Motor
C
30105 Commutation
AG (1.181) Resolver Output
L |13%02 1
‘ AD (0.118) Power Input | (161) |
109 ., |L
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85 r H | Key .
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(0.37510.374) 5.0014.97 | |[<|  M4x0.7 Tapped hole + 254(010)
(0.197/0.196) 3 10 (0.39) Deep min. , -
7 mm Dia. Thru-Hole Motor Front End
4 required on a 100 mm Dia. B.C. i
Shaft Detail { 11.00/10.90 d Cap Comer Radus
(0.433/0.429)
®Shaft and Pilot Tolerances @ Allen-Bradley
Shaft Runout 0.025 (0.001) LR pr—

Shaft Endplay
Pilot Eccentricity
Maximum Face Runout

0.025 (0.001)
0.08 (0.0032) TILR
0.08 (0.0032) TR

Flange Mount in millimeters and (inches)

Name Plate Detail

CAT. NO.

[ senies

PART NO.

[ DAt cooe

MAX. SPEED RPM | RES. ) OHMS 25°C.
MAX. CONT. OUTPUT POWER Kw40°c.
MA, CONT STALL TORQUE NN ATC.
MAX. CONT. RMS AMPERES AMPS 40°C.
BRAKE Nm/IN. LB. e ADC
BRAKE COIL ))()(_OHMS 25, RATED 40°C.

R £146578. AN

BULLETIN 1326 AC SERVO MOTOR

MADE IN U.S.A.

Catalog number Description1 AD AG C Key End milled
keyway (full depth)
1326AS-B310x-21 without brake 135 165 195 5x5x20 20
(5.32) (6.50) (7.68) (0.197 x0.197 x 0.79) | (0.79)
1326AS-B330x-21 without brake 186 216 246 5x5x20 20
(7.32) (8.50) (9.68) (0.197 x 0.197 x 0.79) | (0.79)

L If you are ordering a 1326AS-B3xxxx-21-K3 with an optional 24V DC 2.26 N-m (20 Ib-in.) brake, add 39 mm (1.54 in.) to AD, AG and C.
Dimensions are per NEMA Standards MG 7-2.4.1.3 and IEC 72-1. Shaft and pilot tolerances are per DIN 42955, N tolerance.
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Name Plate Detail

Specifications A-29
Figure A.21
1326AS-B4 Series Servo Motor
C
AG 4005 | Commutation
(1.575) Resolver Output
| AD <41 |
o302 Power Input - (161)
333 (0.118) N !

| (1.311)

QS [
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Z (%)'.%%0) 89Dia. [~ \45 \ 45 7 22.2
9.525/9.500Dia. (3.504) 19.009/18.996 (:875)
(0.375/0.374) 600597 | | (0.7480/0.7475) +.397 (.015)

(0.236/0.235) = gﬂsﬁggagped hole Motor Front End
() DGR 10 mm Dia. Thru-Hole Cap Corner Radius
iR 4 required on a 115 mm Dia. B.C.
Shait Deta L 156100 606)
®Shaft and Pilot Tolerances @ Allen-Bradley
Shaft Runout 0.04 (0.0016) TR — po—
Shaft Endplay 0.025 (0.001) AT D 0K semes
Pilot Eccentricity 0.08 (0.0032) TR PARTNO. [ oare covE
Maximum Face Runout  0.08 (0.0032) T.I.R MAX. SPEED RPM | RES. OHMS 25°C.
MAX. CONT. OUTPUT POWER Kw 40°C.
MAX. CONT. STALL TORQUE Nv/LB.IN. 40°C.
MAX. CONT. RMS AMPERES AMPS 40°7C.
BRAKE /N, LB. voe ADC
BRAKE COIL OHMS 25°7. RATED 40°C.
RN £146578. AN

BULLETIN 1326 AC SERVO MOTOR

MADE IN U.S.A.

Flange Mount in millimeters and (inches)

Catalog number Description1 AD AG C Key End milled
keyway (full depth)

1326AS-B420x-21 without brake 208 238 278 6x6x30 30.0

(8.19) (9.38) (10.95) (0.236 x 0.236 x 1.18) | (1.18)
1326AS-B440x-21 without brake 259 289 329 6x6x30 30.0

(10.19) (11.38) (12.95) (0.236 x0.236 x 1.18) | (1.18)
1326AS-B460x-21 without brake 310 340 380 6x6x30 30.0

(12.19) (13.38) (14.95) (0.236 x0.236 x 1.18) | (1.18)

L If you are ordering a 1326AS-B4xxxx-21-K4 with an optional 24V DC 10.2 N-m (90 Ib-in.) brake, add 46 mm (1.81 in.) to AD, AG and C.
Dimensions are per NEMA Standards MG 7-2.4.1.3 and |EC 72-1. Shaft and pilot tolerances are per DIN 42955, N tolerance.
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A-30 Specifications
Figure A.22
1326AS-B6 Series Servo Motor
C
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AD1 (2.36)
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Y AL (2.84)
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10.00/9.96 g N ] ; *.397(015)
(0.394/0.392) ~| |<—¢ M8 x 1.25 Tapped hole . N Motor Front End
Y 19 (0.75) Deep min. ' \ )
© . ) Cap Corner Radius
________________ ‘ ~15mm Dia. Thru-hole
Shaft Detail _L 27.00/26.80 |<_56t0.3_>| 4 required on a 215 mm Dia. B.C.
(1.063/1.055) (2.20)
®Shaft and Pilot Tolerances @ Allen-Bradi
Shaft Endplay 0.025 (0.001) — SERIAL NO. B
Pilot Eccentricity 0.10 (0.004) TL.R PM'TN;] [ bATE covE
Maximum Face Runout  0.10 (0.004) T.LR WAX. SPEED RPM| RES. )0 OAMS 25,
MAX. CONT. OUTPUT POWER Kw 40°C.
MAX. CONT. STALL TORQUE Nm/LB.IN.40°C.
MAX. CONT. RMS AMPERES AMPS 40°C.
BRAKE NN, LB, Ve ADC
BRAKE COIL OHMS 25°C. RATED 40°C.
Name Plate Detail A erasors- A
MADE IN U.S.A.
Flange Mount in millimeters and (inches)
Catalog number Description1 AL AD1 AD2 AG C Key End milled
keyway
(full depth)
1326AS-B630x-21 | without brake 69 255 231 291 351 10x8x40 40
(2.71) (10.03) (9.09) (11.45) (13.81) (0.394 x0.315x 1.57) | (1.57)
1326AS-B660x-21 | without brake 145 331 307 367 427 10x8x 40 40
(5.71) (13.03) (12.09) (14.45) (16.81) (0.394 x0.315x 1.57) | (1.57)
1326AS-B690x-21 | without brake 221 407 383 443 503 10x8x 40 40
(8.71) (16.03) (15.09) (17.45) (19.81) (0.394 x0.315x 1.57) | (1.57)

L If you are ordering a 1326AS-B6xxxx-21-K6 with an optional 24V DC 36.7 N-m (325 Ib-in.) brake, add 54 mm (2.13 in.) to AL, AD1, AD2, AG and C.

Dimensions are per NEMA Standards MG 7-2.4.1.3 and IEC 72-1. Shaft and pilot tolerances are per DIN 42955, N tolerance. The eye bolt diameter is 30.48 mm (1.20 in)
0.D. x19.05 mm (0.75 in) I.D.
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Specifications

A-31

Figure A.23
1326AS-B8 Series Servo Motor
C
AG 85.0£0.5
(3.35)
AD
|1 <4002
(0.157)
73.15
AL (2.88) —»
D A <60 »
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Key
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o= 42.000/41.984 o
12.692/12.675 (0.882) (1654/1.653)
254
12.00/11.96 | |< (2.00)
@aroam = 1=y L Yo + 397 (,015)
' P min. 15 mm Dia. Thru-hole Motor Front End
4 required on a 265 mm Dia. B.C. Cap Corner Radius
Shaft Detail { 37.00/36.80
(1.457/1.449)
®Shaft and Pilot Tolerances @ Allen-Bradley
Shaft Runout 0.05 (0.002) T.I.R
Shaft Endplay 0.025 (0.001) e SERIAL . [senes
Pilot Eccentricity 0.10 (0.004) TR PART NG, T oarE cooe
Maximum Face Runout  0.10 (0.004) T.I.R MAX. SPEED RPM | RES. OHMS 25°C.
MAX. CONT. OUTPUT POWER KWw40°C.
MAX. CONT. STALL TORQUE Nm/LB.IN.40°C.
MAX. CONT. RMS AMPERES AMPS 40°C.
BRAKE Nm/IN. LB. voe ADC
BRAKE COIL OHMS 25°C. RATED 40°C.
Name Plate Detalil A gereasro- N
MADE IN U.S.A.
Flange Mount in millimeters and (inches)
Catalog number Description1 AL AD AG C Key End milled
keyway
(full depth)
1326AS-B840x-21 without brake 131 308 346 431 12x8x60 60
(5.15) (12.13) (13.63) (16.97) (0.472x0.315x 2.36) | (2.36)
1326AS-B860x-21 without brake 235 359 397 482 12x8x60 60
(9.25) (14.13) (15.63) (18.97) (0.472x0.315x 2.36) | (2.36)

L If you are ordering a 1326AS-B8xxxx-21-K8 with an optional 24V DC 50.9 N-m (450lb-in.) brake, add 103 mm (4.05 in.) to AD, AG and C. Add 51 mm (2.0 in) to AL.

Dimensions are per NEMA Standards MG 7-2.4.1.3 and IEC 72-1. Shaft and pilot tolerances are per DIN 42955, N tolerance. The eye bolt diameter is 38.1 mm (1.50 in)
0.D. x22.35mm (0.88 in) I.D.
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Specifications

Servo Motor Performance Data

This section contains performance data for 1326AB and 1326AS

motors and 1394 axis module combinations.

1326AB Performance Data

Motor Catalog | Rated Speed | Motor Rated | Motor | Rotor System System Peak | System System 1394 Axis
Number! rpm Torque Rated | Inertia Continuous | Stall Torque | Continuous | Peak Stall | Module
N-m (lb-in.) | Output | kg-m? Torque N-m (Ib-in.) Stall Current | Current
480V | 360V kw (Ib-in.-s?) | N-m (Ib-in.) Amperes Amperes
1326AB-B410G | 5000 | 4000 | 2.7 (24) 1.0 0.0005 2.7 (24) 6.6 (58)° 245 6.0 AMO03
(0.004) 8.1(72) 7.32 AMO04
AMO7
1326AB-B410J | 7250 | 6000 | 2.7 (24) 14 0.0005 23212 | 47423 3.0 6.0 AMO3
(0.004) 2.7(24) 7.0 (62)3 3.48 9.0 AMO4
8.1(72) 104 AMO7
1326AB-B420E | 3000 | 2500 | 5.0 (44) 11 0.0008 5.0 (44) 10.6 (94)° 2.84 6.0 AMO03
(0.007) 14.9 (132) 8.0 AMO4
AMO7
1326AB-B420H | 6000 | 5000 | 5.1 (45) 22 0.0008 28(252 | 5.6(50)° 3.0 6.0 AMO03
0007)  [42(37)2 |84 (74 45 9.0 AMO04
5.1 (45) 14.0 (124 | 5.46 15.0 AMO7
1326AB-B430E | 3000 | 2500 | 6.6 (58) 14 0.001 51(452 | 10.1(89)° 3.0 6.0 AMO03
(0.01) 6.6 (58) 152 (1352 |39 9.0 AMO04
19.7 (174) 116 AMO7
1326AB-B430G | 5000 | 4000 | 6.4 (57) 23 0.001 52(46) | 10.3(92)° 45 9.0 AMO04
(0.01) 6.4 (57) 17.2(153° |56 15.0 AMO7
1326AB-B515E | 3000 | 2500 | 10.4 (92) 2.3 0.004 7.7 (68)2 15.4 (136)° | 4.5 9.0 AMO04
(0.03) 104 (92) | 25.6(226° 6.1 15.0 AMO7
31.2 (276) 18.3 AM50/AM50-IH
AM75/AM75-IH
1326AB-B515G | 5000 | 4000 | 10.4 (92) 29 0.004 79(702% | 158140 |75 15 AMO7
(0.03) 104 (92) | 31.2(276) 95 285 AMS50/AM50-IH
AM75/AM75-IH
1326AB-B520E | 3000 | 2500 | 13.0(115) | 2.9 0.005 8.8(78)?2 |17.7(157)°® |45 9.0 AMO04
(0.04) 13.0(115) | 29.4 (260 [6.7 15.0 AMO7
39.0 (345) 20.1 AM50/AM50-IH
AM75/AM75-IH
1326AB-B520F | 3500 | 3000 | 13.1(116) | 2.9 0.005 11.2(992 | 224(198)° |75 15.0 AMO7
(0.04) 13.1(116) |39.3(348) |88 26.4 AM50/AMS50-IH
AM75/AM75-IH
1326AB-B530E | 3000 | 2500 | 18.0 (160) | 4.2 0.007 142 (1262 | 284 (251)° |75 15.0 AMO7
(0.06) 18.0 (160) | 54.2 (480) 95 285 AMS50/AM50-IH
AM75/AM75-IH
1326AB-B720E | 3500 | 3000 |30.9(273) | 6.8 0.017 30.9(273) |585(518)° | 175 33.2 AMS50/AM50-IH
(0.15) 88.1(780)° 50.0 AM75/AM75-IH
1326AB-B720F | 5000 | 4100 | 31.8(281.7) | 11.7 0.017 31.8(281.7) | 38 (336)° 275 33.2 AMS50/AM50-IH
(0.15) 56 (495)3 50 AM75/AM75-H
1326AB-B730E | 3350 | 2800 | 39.0(345) | 9.6 0.025 39.0(345) |56.8(502)° |22.8 33.2 AMS50/AM50-IH
(0.23) 85.4 (756) 50.0 AM75/AM75-IH
1326AB-B740C | 2200 | 1800 | 53.0 (469) | 8.7 0.034 53.0 (469) |84.2(745° | 20.9 33.2 AMS50/AM50-IH
(0.30) 126.8 (1122) 50.0 AM75/AM75-IH
1326AB-B740E | 3400 | 2800 | 50.0 (450) | 12.7 0.034 50.0 (450) | 52.7 (466)° | 32.0 33.2 AMS50/AM50-IH
(0.30) 79.4 (702)3 50.0 AM75/AM75-IH

L All ratings are for 40° C (104° F) motor ambient,110° C (212° F) case, 50° C (122° F) amplifier ambient and 40° C (104° F) extemal heatsink ambient (AM50 and AM75).
For extended ratings at lower ambients contact Allen-Bradley.
2 Limited by axis module continuous current.

3 Limited by axis module peak current.
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Specifications A-33

1326AS Performance Data

Motor Catalog | Rated Speed| Motor Motor Rotor System System System System 1394 Axis
Number! rpm Rated Rated Inertia Continuous | Peak Stall | Continuous | Peak Stall| Module
480V | 360V | Torque Output | kg-m? Torque Torque Stall Current| Current
N-m (Ib-in.) | kW (lo-in.-s?) | N-m(lb-in.) | N-m(Ib-in.) | Amperes Amperes
1326AS-B310H | 6200 | 5120 | 0.7 (6.1) 0.3 0.000045 | 0.7 (6.1) 2.1(18) 0.8 2.4 AMO3
(0.0004)
1326AS-B330H | 6500 | 5370 | 2.0(18.0) 0.9 0.00009 2.1(18) 5.6 (50) 2.1 6.0 AMO3
(0.0008) AMO04
1326AS-B420G | 5250 | 4340 | 3.2(28.0) | 1.2 0.0003 3.2(28) 7.3 (65)° 2.6 6.0° AMO3
(0.0027) 9.6 (84) 7.8 AMO4
AMO7
1326AS-B440G | 5250 | 4340 | 6.4(56.0) | 2.0 0.0005 5.3 (47) 105(93)° | 4.52 9.0° AMO4
(0.0046) | 6.4 (56) 17.6 (156) | 5.4 15.0 AMO7
19.0 (168) 16.2 AMS50/AM50-IH
1326AS-B460F | 4300 | 3550 | 9.0(80.0) 2.8 0.00075 6.6 (58)? 13.1 (116)° | 4.5 9.0 AMO04
(0.0066) | 9.0(80) 21.9(194) | 6.2 15.0 AMO7
27.1(240) 18.6 AM50/AM50-IH
1326AS-B630F | 4500 | 3720 | 10.7 (95.0) | 2.4 0.0014 10.3 (91) 20.6 (182)° | 7.5 15.0°8 AMO7
(0.012) 10.7 (95) 25.4 (225) 7.8 185 AM50/AM50-IH
1326AS-B660E | 3000 | 2480 | 21.5(190) | 3.4 0.0025 13.7 (1212 | 27.3(242)° | 7.52 15.0°8 AMO7
(0.022) 21.5(190) | 54.2(480) | 11.8 29.8 AM50/AMS50-IH
54.2 (480) 29.8 AM75/AM75-IH
1326AS-B690E | 3000 | 2480 | 36.4(322) | 5.0 0.0036 36.4 (322) 63.6 (563)° | 19.0 33.28 AM50/AMS50-IH
(0.032) 79.1 (700) 41.3 AM75/AM75-IH
1326AS-B840E | 3000 | 2480 | 37.6(333) | 4.7 0.0063 37.6(333) | 59.0(522)° | 21.2 33.28 AM50/AMS50-IH
(0.056) 70.0 (620) 39.5 AM75/AM75-IH
1326AS-B860C | 2000 | 1650 | 49.3 (436) | 6.0 0.0094 49.3 (436) 93.0(823)° | 17.6 33.23 AM50/AM50-IH
(0.083) 124.0 44.4 AM75/AM75-IH

(1100)

L All ratings are for 40° C (104° F) motor ambient,110° C (212° F) case, 50° C (122° F) amplifier ambient and 40° C (104° F) extemal heatsink ambient (AM50 and AM75).
For extended ratings at lower ambients contact Allen-Bradley.

2 Limited by axis module continuous current.

% Limited by axis module peak current.
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Appendix B

Chapter Objectives

Interconnect and CE Diagrams

This appendix covers the following:

«  GMC, CNC interface, and analog servo interconnect diagrams
e GMC and analog servo thermal interconnect diagrams

» Cablepin-outs

e Grounding for 1394 CE requirements

Refer to the 9/Series Integration and Maintenance Manual (8520-6.2) for
9/440 information.

Publication 1394-5.0 — May 2000



B-2 Interconnect and CE Diagrams

GMC, Analog Servo, and CNC Thefollowing notesapply totheinterconnect diagramsonthefollowing

Interface Interconnect Diagrams pages.

Note: Information:

1 Power wiring is 3.3 mm? (12 AWG), 75° C (167° F) minimum, copper wire.

2 Input fuse to be Bussmann. Refer to Appendix A for sizes

3 Control Wiring: 0.82 mm? (18 AWG) minimum, 15A maximum.

4 Allen-Bradley motor cables. Refer to 1326 Cables for 460V AC Servo Motors (publication 1326A-2.11).

5 Terminate shield on one end only.

6 Contactor coil (M1) needs an integrated surge suppressors for AC coil operation.

7 TB1 pins 24, 25, 26 (16, 17, 18 on Analog Servo) are used for speed and current output commands.+1.2V DC/1000 rpm (velocity) and +3V DC =
ég?\%) g;]lljr;ent),iev DC =200%+9V DC = 300% (current command). Use the parameter link function to read the outputs for Axis 0, 1, 2 or 3 (analog

y).

8 The RIO/AxisLink option (-RL) must be ordered with the system module and is installed at the factoly. You cannot order these indvidually.

9 AxisLink and RIO board connections use Allen-Bradley 1770-CD (Belden 9463 or equivalent).

10 Use 4100-CCFl or -CCF3 Flex I/0 cables. Cable length must not exceed 0.91 m (36 in.).

11 User-supplied 5V DC power source is required for encoder board regardless if encoder supply voltage is 5V or not.

12 Resolver inputs for Axis 0 (J5/FBO0) are shown. Axis 1, 2 and 3 are identical - use J6/FB1 for Axis 1, J7/FB2 for Axis 2 and J10/FB3 for Axis 3.

13 Jumper is factory set for grounded system at user site. Ungrounded sites must jumper the bleeder resistor to prevent high electrostatic buildup.

14 For multiple axis systems requiring all axes to fault when one motor therm sensor trips - interconnect TB2, pin 3 of each axis to TB2 pin 4 of the
adjacent axis. For single-axis control, wire each axis separately.

15 Either TB1-1, 2 or TB2-1, 2 system enable needs to be energized to enable (hardware) up to four axes. You do not need both TB1-1, 2 and TB2-1, 2.

16 System enable can be: 1) always tied to 24V DC, use GML software to enable each axis, 2) inserted in the ESTOP string to pull in/out with the M1
contactor, or 3) used in a secondary stop string (for example, photoeye work area).

17 You must jumper P1 for the optional external shunt resistor (5 and 10 kW Series A and B only). P1 is located behind the Status LED. The P1 jumper
is available with the external shunt kit (1394-SR10A) and used on 1394-SJT05 and -SJT10 series A and B systems only.

18 You must supply source power for Flex I/O (for example, 1794-1B16-24V DC and 1794-1A8-115V AC).

19 This input is monitored by the CPU and is not intended to be a safety circuit.

20 The motor thermal switches should be wired in series to the customer stop circuit to prevent damage to the motor.

21 Ground bar is user-supplied item for (Series A and B) system modules. Ground bar is included on (Series C) system modules.

22 Brake control can be accomplished using the Flex I/0 outputs and adding the appropriate logic to the GML application program. In this case, connect
the leads from the axis module TB2 to the appropriate Flex I/O output.

23 Brake control must be provided by the user-supplied controller.

24 The brake circuit must be routed to the CNC output module. The brake control logic must be configured in PAL.

25 There is no internal shunt resistor in the 22 kW smart system module. An external shunt resistor module (1394-SR xAx) must be used.

26 The axis x VREF and TREF are analog reference inputs to the drive. They are parallel to the VREF and TREF inputs on the input wiring board. You
can not use both set of inputs at the same time.

27 A user-supplied 5V DC power supply provides logic power to the 1394 Analog Servo. Applying 5V DC to one axis powers all four axes.

28 Grounding of the 24V DC common or the 24V AC neutral is recommended but not required. Grounding improves noise immunity to the logic supply.

29 The thermal switch and brake circuits are a source of conducted noise. Isolation from customer control devices may be required. A separate 24V
gfvsgpépls):] g[) Ir;lay can be used. Axis modules (Series C or later) include a thermal switch and motor brake filter to eliminate the need for a separate

Note: To determine the series of your module, refer to Figure P1in
the Preface.
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Interconnect and CE Diagrams
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1394 GMC Interconnections

Figure B.1
Bottom Front of the GMC (1394x-SJTxx-C) and
GMC Turbo (1394x-SJTxx-T) System Modules

Left Side
AxisLink
a
o CLEAR T
_______ > (1 SHIELD
! I BLU| 5
h Y

| The RIO/AxisLink option (-RL) must be ordered with 1
System module. It is installed at the factory. You cannot
order these individually.

AxisLink and RIO board connections use Allen-Bradley
1770-CD (Belden 9463 or equivalent).

! NOTE 10, 18

Aux. Encoder

'
| Use 4100-CCF1 or -CCF3 Flex I/O cables. Cable length ' Feedback Input
| must not exceed 0.91 mm (36 inches).

: (omehes) N
'+ You must supply source power for Flex I/O (for example, | %
| 1794-IB16 24V DC and 1794-IA8 115V AC). ! 3]
4]
15 |
6| AXISO
1 8 |
o]
------------------ 112 |
0 ' 7
! 1394-GELS Cable ! ENCODER CONNECTOR 0]
1 Optional Encoder ' (DRIVE END) 1]
| or 1394-GR04 Cable BOTTOM VIEW L=
! (for Resolver with ! 17 Aux. Encoder
1 4100-REC or 4100-AEC Feedback Input
1 modules) . m
_ 1 J5 wiring is typical for J3,. 1]
1 34, and J10 Auxiliary ' 2 |
! Encoder Inputs. ! I:D 3]
! User-supplied 5V DC ! 14|
1 power source is required 1 15
| for encoder board , | 6| AXIS1
! regardless if encoder ! 1 8 |
1 supply voltage is 5V or 1 6 12 1 9|
1 not i £
. B 7
[10]
[11]
Aux. Encoder
Feedback Input
J5
A CHANNEL A HIGH 1]
H [\ CHANNELALOW 5
B CHANNEL B HIGH 3]

N I CHANNEL B LOW e
Auxiliary T C CHANNEL Z HIGH 5
Encoder J CHANNEL Z LOW 6 Axis 2

D +5V OUT 8|
F | \J COMMONOUT ol
SHIELD M7
STROBE X =]
Encoder (Optional) 25V INEUL [10]
COMMON INPUT I
Aux. Encoder

—I Feedback Input
J10
A CHANNEL A HIGH B
H [\___CHANNELALOW =2
B CHANNEL B HIGH 3]

- | CHANNEL B LOW a
Auxiliary | C CHANNEL Z HIGH =
Encoder J CHANNEL Z LOW ra

D +5V OUT % AXIS3
F \ /| COMMON OuT o]
Y___SHELD M7
STROBE X =
Encoder (Optional) 5V INPUT [10]
COMMON INPUT 11|

RS-232/RS-422

Right Side

RS-232 RS-422
NC TXD+ g

TXD TXD-
RXD  RXD-
DTR __ TXD+
COM___ COoM
DSR __ TXD+
RTS RXD+
CTS RXD+
NC NC

| J5 wiring is typical for 36, 37,
i and J10 Resolver inputs. Use
 either Allen-Bradley Resolver |- - -
! cable (1326-CCU-xxx) or '
1 1394-DIM plug. !

.
:
.
:
:
.
Resolver 1326Ax AC SERVO MOTOR |
Feedback Input '
:
5 '
T wi - BLACK - AXIS X R1 A N 1A '
3 W ~WHITE-AXISXR2 __ XX_[] B H
= W ~SHIELD Y !
= W “BLACK- AXIS X S1 N D '
3 MOTOR .
A W “RED- AXIS X S3 XX E < -
AXIS0 [ 8] W ~SHIELD Y RESOLVER :
A Wi “BLACK - AXIS X S4 N H I
19 WIRE #3 - GREEN - AXISX 52 XX_[] G !
% WIRE #3 - SHIELD Y V '
15| HIELD
Go——PBER I l
Resolver 1
Feedback Input I A
:
6 1
T WIRE #1 - BLACK - AXIS X R1 AN la '
= WIRE #1-WHITE- AXISXR2 XX (] B 1
=2 WIRE #1 - SHIELD Y '
. Wi “BLACK - AXIS X S1 A D '
xS 1 % W “RED- AXIS X S3 XTI E RéwSOJS/FER <.
& Wi - SHIELD Y
o Wi “BLACK - AXIS X 54 A H
v W “GREEN-AXISXS2__ XX_[] G
= WIRE #3 - SHIELD Y
=N CABLE SHIELD
[10]
Resolver 1326Ax AC SERVO MOTOR
Feedback Input
| P
(1] . fOne 13r?‘|l)_|5\)/:M plugFls req;nred .
16 Plug into ;- foreach DIM axis. Four piugs |
7| comecr || e suppied wih the DIM.
AXIS2[8 | :
7 :
o] <
- ! RESOLVER CONNECTOR
- : (DRIVE END)
— : BOTTOM VIEW
Resolver . 16
Feedback Input !
J10 ,
% Plug into i
T connector I
3] < |
AXIS3[ 8] |
7
o] 5 10
14|
15|
10
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Interconnect and

CE Diagrams

Figure B.2

GMC System Interconnection Diagram

(1394x-SJTxx-C and -T)

RIO BOARD
NOTES 8,9 A
n BLUE 1
J{ SHIELD
| CLEAR
v

FROM 1746 1/0 RACK OR A 1746 RACK
WITH AN SLC 5/03, 5/04, OR 5/05 PROCESSOR

TO SLC RACK OR 1394-SJTXX-T

= SLCIN

= SLC OUT

1394 GMC AND GMC TURBO
SYSTEM MODULE

PL NOTE 17

.
’ \
pcwnus aus AN ]

NOTE 13

Refer to the Wiring System, Axis, and Shunt Modules,

and Motors (for all systems) chapter
for ground jumper instructions.

CONTROL POWER
& SIGNALS

DC BUS POS.

DC BUS NEG.

SYSEVABLE TBL Motion Input Wiring Board TB2 SYSEVABLE A
N wm —
NOTES 15, 16, 19 [ |24/ puT COM - L WPl NOTES 15, 16, 19
¥ HSS;AEELB 1 1394x-SJTxx-C, -C-RL 5 SHELD Y
o = — HOME 1 Y
NOTES 3,5 POS OTRAV.0 % and % POS OTRAV L NOTES 3,5
NEG 0TRAV 0 & 1394x-SJTxx-T, -T-RL 3 NEG OTRAV 1
THERM FLT 0 = = THERMFLT 1
24VINPUT COM % % 24 INPUT COM
— E 5] i —
POS 0TRAV 10 1O POS 0TRAV 3
NEG OTRAV L L NEG OTRAV'3
THERM FLT 112 2] THERM FLT3
24VINPUT COM = 13
T m 24V INPUT COM
e )
1/\\ REG0 24V 16 16 REGL 24V lAl
1] REG COM A7 AL 1
\/ Co 18] 18] REG COM "
SHED o] [19] SHIELD
[A [ REG2 24V 120 120, T lAl
H ReGL v 1] [21] REG3 24V H
> %2 REG COM
Y SHIELD 53] 231 SHIELD Y NOTES 3, 6
0 ATESTO o ol DRIVE OKI P
NOTE 7 1 ATEST1 24 DRIVE O.K. RELAY & 24 Dl
25 P 25 START* STOP*
1] ATEST COM 6] RATED AT 115VAC, 24VDC, 6] CHASSIS ¢
Y SHIELD o 1A INDUCTIVE <2 H . CRI*Z— 24V ACIDC
27 27 ASSIS ¢ O—
T - o
CRI | 120V AC,
50/60 HZ
JL| DH-485 DH-485 CRY*
A DATAA T
DATAB > W DSL *®
NC 3 SOLID GREEN = BUS UP, AXIS ENABLED
NC ) FLASHING GREEN = BUS UP, AXIS NOT ENABLED
TX ENAB 5 FLASHING RED/GREEN = READY, BUS NOT UP
SHIELD G FLASHING RED = FAULT
coM 7 SOLID RED = HARDWARE FAILURE
¥ NC 8 5AND 10 KW INPUT POWER
(Series C)
SYSTEM MODULE |7——" g s
GROUND BAR prd ol o By ) st ]
(Series C) Fla|a|a| |a]a)a] ||
o o b o -3 I I ot Bl I B Bl I
o SEIEEIEEEIEE
22 KW INPUT POWER =2l ol L 5AND 10 KW INPUT POWER
15 |_ l |_, | (Series A and B)
g g ola o>z w —~ ! 1 b ;7
alo wo o | W g slalelz |y w
T <3 J S N ) 5 OOZ;;D>§&
| Illl T TTT.| ¢ 2 i
* (- ae . 2. > L
&) | | i Iz I I
= W= x, €3 g “z R NOTELZ | T >
a = =g = %] =2 —~ - g -4
[ = 2o 2 Za &3 > o =
> 5 N ES FACILITY GROUND s fio o s e 3 _—_____= a
J 5 10 S > = S z = =
= =2 o ] < 2 > x >
= @ a S = oa 5 S [0} o
x5 = =) CE =L 3 Z %
(o3 o o — > < . %] o
2y @ 5 LY 52 w 33 z 3 z |2
E< & 2 = 2 o < ag i og o =
Q9 = | B w2 g | &2 =] & =5 g | &
z2 Eo 2R 2z | mE g s E3 |2
J& o= ) I® O x> > < <5 o
o2 NOEB EE = ay = e 2% z =z . =)
38 3o | 222 48 35§ e 35 3z, |3
&2 2z ¢ SER £ g > o 45 594 o
>5= I® O mo = e o= o o =
DF ay 2 ox 3 = g2 23 =
o = oL 5] > % Q
2 e o8 24=
=] I e & Hs
= (57 o
* INDICATES USER SUPPLIED COMPONENT =
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Interconnect and CE Diagrams B-5

AXIS MODULE (TYPICAL)
_________________ --_\
|
1
NTROLPOWER | bst
Cco ! v\\# SOLID GREEN = BUS UP, AXIS ENABLED
& SIGNALS i FLASHING GREEN = BUS UP, AXIS NOT ENABLED
" FLASHING RED/GREEN = READY, BUS NOT UP
! FLASHING RED = FAULT
DC BUS POS. : SOLID RED = HARDWARE FAILURE SLIDER INTERCONNECT
DC BUS NEG. : TO ADDITIONAL AXIS MODULES
1
SLIDER INTERCONNECT] -~ THERMOSTAT AND BRAKE FEEDTHRU |/
NOTE 29
TERMINATOR CONNECTS
MOTOR BRAKE MOTOR THERMAL TO THE LAST AXIS MODULE
FILTER (Series C) SWITCH FILTER
\ (Series C)
8L \ _/ TB2
3Y 21 MMMV
See Thermal Diagrams
For Connections
MOTOR POWER CABLE
NOTE 4 ~

TO SYSTEM MODULE

- L 33mm? (12 AWG) ]
— 1 | I 4@ GROUND BAR (Series C system modules)

NOTE 21
R FNE 8 |7 |6 [4 [5 o
TL(T2| T3 ~5 (B2 |Br|ke K
un) TO OTHER AXES (PE GND)
BRAKE 33mm? (12 AWG)

BONDED SYSTEM
GROUND BAR*

(Series A and B system modules)
THERMOSTAT NOTE 21

e o o o o o

33mm? (12 AWG)
o =
<§( FACILITY GROUND
&)
o~
£
£
]
@ OPTIONAL THREE- PHASE
FROM 1394 |NPUT2NEUTRAL
SYSTEM MODULE 33mm- (12 AWG)
A (& 5, 10, and 22 kKW (Series A and B) only 5, 10, and 22 kW (Series A and B) only
B &

SEE BOTTOM VIEW IMPORTANT: GROUND BAR* MUST BE AS CLOSE TO DRIVE AS POSSIBLE

D <4&— MOTOR
FOR RESOLVER CONNECTIONS | £ ¢ ¢ RESOLVER

H o <

G <&

* INDICATES USER SUPPLIED COMPONENT

1326Ax AC SERVO MOTOR
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Interconnect and CE Diagrams

Figure B.3

GMC System Interconnection Diagram

(1394C-SJTxx-L)

RIO BOARD
A

1

NOTES 8,9
n BLUE
1 SHIELD
)i CLEAR
Y

1394 GMC SYSTEM MODULE

P1 NOTE 17
/ AN
DC MINUS BUS —AAN,

- ~

NOTE 13

Refer to the Wiring System, Axis, and Shunt Modules,
and Motors (for all systems) chapter

for ground jumper instructions.

CONTROL POWER
& SIGNALS

DC BUS POS.

DC BUS NEG.

Motion Input Wiring Board
N SYS ENABLE T% P g T% SYS ENABLE n NOTES 15. 16. 19
NOTES 15,16,10 || 24VINPUT COM i 1394C-SJTxx-L and -L-RL 7] 2VIPUTCON ] o
N SHIELD = 5 SHIELD Y
N HOME 0 ] —
NOTES 3,5 POS 0TRAV0 e
NEG OTRAV 0 =
THERM FLT 0 =
2V INPUT COM &
18 | =
Y SHIELD o] 8
g
2
=
=
e
A REG15V 6] 151 REG15V n
11 REGI 24V 7] 164 REGL 24V 1
17 17
1] REG COM. 18] m REG COM 1
% SHIELD 9] 5] SHIELD 1%
2 2
& &
= =
= g NOTES 3, 6
n ATESTO ey 7] DRIVE OK1 °
NOTE 7 I ATEST1 551 DRIVE OK.RELAY = _I5c] DRIVE OK2 START*  sTOP*
] ATEST COM e RATED AT 115VAC, 24VDC, 5] CHASSIS ¢
Y SHELD 571 1A INDUCTIVE 7] CHASSIS L CRI*Z— 24v ACIDC
or
= J- 120V AC,
50060 HZ
J1| DH-485 DH-485 CRY*
A DATAA T
DATA B > e DS1
NC 3 SOLID GREEN = BUS UP, AXIS ENABLED
NC 7 FLASHING GREEN = BUS UP, AXIS NOT ENABLED
TXENAB ; FLASHING RED/GREEN = READY, BUS NOT UP
SHIELD ; FLASHING RED = FAULT
coM 7 SOLID RED = HARDWARE FAILURE
NC 8
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SYSTEM MODULE
GROUND BAR

10-1

5AND 10 KW INPUT POWER

P11-1

P1-1
P1-2

o O
[¢]

FACILITY GROUND

J11-2 | P11-2

J11-1

[

-——-1J11-3 | P11-3

USER SUPPLIED 24V ACRMS OR > J1-1

5

INPUT FUSING *  M1* ,_ J10-4 |P10-4
EXTERNAL SHUNT
OPTIONAL

T 01 |p
T T—| 102 [P102
T T—| ——J103 |P103

THREE- PHASE INPUT
360-480V AC RMS
NOTE 1, 2
OPTIONAL THREE PHASE
INPUT NEUTRAL

24V DC. (NON-POLARIZED) »>—T T j10

24V FUSING *

* INDICATES USER-SUPPLIED COMPONENT



Interconnect and CE Diagrams

AXIS MODULE (TYPICAL)

CONTROL POWER
& SIGNALS

DC BUS POS.
DC BUS NEG.

DS1
SOLID GREEN = BUS UP, AXIS ENABLED

FLASHING RED = FAULT
SOLID RED = HARDWARE FAILURE

THERMOSTAT AND BRAKE FEEDTHRU

FLASHING GREEN = BUS UP, AXIS NOT ENABLED
FLASHING RED/GREEN = READY, BUS NOT UP

NOTE 29
MOTOR BRAKE MOTOR THERMAL
FILTER (Series C) SWITCH FILTER
(Series C)
TB1 — TB2
3Y oY 1 NN NN
See Thermal Diagrams
for Connections
MOTOR POWER CABLE ~N
NOTE 4
— | —
112 |3 8 (7 |6 [4 |5 |9
| DN ]
T1|T2 | T3 B2 | B1 | K2 | K1
GND
BRAKE
0?0
THERMOSTAT
33mm? (12 AWG)
A
B <&
<&
SEE BOTTOM VIEW D <«
FOR RESOLVER CONNECTIONS | E << MOTOR
RESOLVER
H .~
<&
¢ (e——

1326Ax AC SERVO MOTOR

TERMINATOR CONNECTS
TO THE AXIS MODULE

T0
SYSTEM MODULE
GROUND BAR
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B-8 Interconnect and CE Diagrams

Figure B.4
Bottom Front of the GMC (1394C-SJTxx-L) System Module

4100-REC or 4100-AEC
modules)
User-supplied 5V DC
| power source is required
+ for encoder board
| regardless if encoder
1 supply voltage is 5V or

' not.
b e e e oo N

Left Side Right Side
RS-232/RS-422
Aistink 3 RS-232 RS-422
i T NC  TXD+
Al g:ﬁ'éﬁ 1 ] XD TXD-
REERREE > ‘ 800 =B RXD __RXD-
: V] 2 2 DTR___ TXD+
e st 5 | COM___COM
1 The RIO/AxisLink option (-RL) must be ordered with ' 5 | DSR  TXD+
1 System module. It is installed at the factory. You cannot 71 RTS RXD+
1 order these individually. ! 8 | CTS RXD+
. 1 o NC __ NC
| AxisLink and RIO board connections use Allen-Bradley | _ ‘—<
1 1770-CD (Belden 9463 or equivalent). ! RS-232/RS-422
-------------------------------- DH-485
Flex 110
4
FLEX /0 MODULES 1]
2
g I B I I W a
' 7 I il '
! NOTE 10, 18 5| | Use either Allen-Bradley '
R L, . 6 | . Resolver cable (1326-CCU-xxx) - - -1
1 Use 4100-CCF1 or -CCF3 Flex I/O cables. Cable length ! 71 1 or 1394-DIM plug. o
| must not exceed 0.91 mm (36 inches). i 8] B EEEE e LT o
: i 9] !
1+ You must supply source power for Flex I/O (for example, | 1
| 1794-1B16 24V DC and 1794-IA8 115V AC). ' Resol '
""""""""""""""""""""" ! Aux. Encoder dzsull/e[ 1326Ax AC SERVO MOTOR I
| Feedback Input Feedback Input \
3 ,
33 WIRE #1 - BLACK - AXIS X R1 AN |a
A CHANNEL A HIGH 1] WIRE #1- WHITE - AXISXR2__ XX B :
H [\ CHANNELA LOW 7] WIRE#1SHED Y :
B e 3] WIRE #2- BLACK - AXIS X S A D MOTOR '
A I 4] WIRE #2 - RED - AXIS X 53 X E <
coo>] uxiliary | C CHANNEL Z HIGH 5 AXIS 0 WIRE 55— SHIEID Y RESOLVER
' Encoder J CHANNEL Z LOW 6] Axiso WIRE #3 - BLACK - AXIS X 54 N H
' D +5V OUT 8] WIRE #3 - GREEN - AXIS X 52 YX_{] G
: E | \J COMMONOUT o] WIRE #3 - SHIELD Y
' T___SHIELD [12] CABLE SHIELD V
: STROBE X 7 [
| Encoder (Optional) 5V INPUT [10]
' COMMON INPUT [11]
e
. i One 1394-DIM plug is required |
: Plug into J5 ;- for each DIM axis. Four plugs
! Au. Encoder connector | 206 Suppled wih the DM, .4
' Feedback Input in place Otf { !
' servo motor. .
J4 =
: A CHANNEL A HIGH T <--
1 H [\ CHANNEL ALOW =
H B CHANNEL B HIGH 3] RESOLVER CONNECTOR
' o | CHANNEL B LOW 2 (DRIVE END)
:r --»{( Auxiliary C CHANNEL Z HIGH 5 BOTTOM VIEW
' Encoder J CHANNEL Z LOW 5] 1 6
' D +5V OUT 8] AXIS1
| F | \J COMMONOUT o]
' {__SHIELD 7]
: STROBE X 71
! Encoder (Optional) +5V INPUT [10]
! COMMON INPUT 1]
' L1}
I
I
U : 5 10
' 1394-GE15 Cable ENCODER CONNECTOR
, Optional Encoder (DRIVE END)
' or 1394-GR04 Cable BOTTOM VIEW
! 17
|
.

0
'
'
i
'
1 (for Resolver with
'
'
'
'
'
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Interconnect and CE Diagrams B-9

NOTE 26

INPUT FROM
MOTION CONTROLLER

NOTE 27

OUTPUT TO
MOTION CONTROLLER

1394 Analog Servo Interconnections

Figure B.5
Bottom Front of the 1394 Analog Servo System Module

Left Side Right Side
SCANport
00
008
oo
AQB Encoder
Feedback Output
AQBO!
o]
L7
2
e Resolver
3] Feedback Input
(9] AXISO
] WIRE #1 - BLACK - AXIS X R1 A N A
0] WIRE #1- WHITE - AXISXR2__ XX___[] B
3 WIRE #1 - SHIELD Y
1] WIRE #2 - BLACK - AXIS X 51 Py D MOTOR
61 WIRE #2 - RED - AXIS X S3 XX E
L AXIS 0 WIRE 77— SHIELD Y RESOLVER
= WIRE #3 - BLACK - AXIS X 54 n H
AQB Encoder WIRE #3- GREEN - AXISXS2__ XX__[] G
Feedback Output WIRE #3 - SHIELD v
AQBL CABLE SHIELD
AXIS X VREF+ ——
{]_AXIS X VREF- 11 NOTE 4 1326Ax AC SERVO MOTOR
S—  AXIS X TREF+ a Resolver
[]AXIS X TREF- 1 2 | Feedback Input
>—Y _+5V DC POWER SUPPLY INPUT %
POWER SUPPLY COMMON o1 Axis1
CHANNEL A HIGH i
|| CHANNEL A LOW 0]
>—1 CHANNEL B HIGH =
{] CHANNEL B LOW AT
> CHANNEL Z HIGH 5]
1]_CHANNEL Z1LOwW 51
¥ 112 ]
1394-SA15 CABLE (OPTIONAL) AQB Encoder
Feedback Output
AQTBZ Resolver
A Feedback Input
7]
1 8
13 16|
9] AXIs2
14
110] AXIS2 [ 8]
15|
111 19 ]
16|
112}
10
1394-SA15 CONNECTOR FA%E‘ Eﬂcgdff . 0]
eedpacl utpu
(DRIVE END) P Resolver RESOLVER CONNECTOR
BOTTOM VIEW AQB3 Feedback Input
e QB (DRIVE END)
| 1] BOTTOM VIEW
| 7] 16
12|
18
13
[D % AXIS 3 AXIS 3
[10]
15|
111
6 12 1 6| 5 10
112}
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Interconnect and CE Diagrams

Figure B.6

Analog Servo System Interconnect Diagram

1394 ANALOG SERVO SYSTEM MODULE

PL NOTE 17
P
/
e s aUs —AM,— -]

NOTE 13
Refer to the Wiring System, Axis, and Shunt Modules,
and Motors (for all systems) chapter
for ground jumper instructions.

~
\

1

Analog Servo

CONTROL POWER

DC BUS POS.

DC BUS NEG.

1
1
T
:
l & SIGNALS
]
I
I
I
|
1

TBL -9 TB2
AOVREF+ ) [1] Input Wiring Board 1] A ALVREFt
A0 VREF- 1] 3 5 1] ALVREF-
1 5 HIELD
AOTQREF+ n 4] (2] [ ALTOREF+ NOTES 3,5
NOTES 3,5 A0 TQREF- 1] = 5] 1| ALTOREF-
SHIELD 3 =
AOENABLE K = ALENABLE
A2 VREF+ n 8] & N A3VREF+
A2 VREF- [ o] o [T A3VREF-
SHIELD m ol U SHELD
A2 TQREF+ n 1] i N A3TOQREF+
A2 TQREF- 1] 17| 2] 1] ASTOREF-
HIELD | 5] SHELD
A2 ENABLE m m A3ENABLE
N A
L0GOUT 1 6] LA INDUCTVE —16] CONTACTOREN Py
LOGQUT 2 7] 71 CONTACTOREN START* STop* l
= — TOP:
ANALOG COM m DROK
NOTET col 18] L8 DROK CRI*Z= 24v ACIDC
CHASSS ¥ 19 { COMMON DRIVE OK. RELAY —119] o
20 RATED AT 115VAC, 24VDC, [20] NC Rt . 120V AC,
TO GROUND BAR IF 1A INDUCTIVE ML 50/60 HZ
(used for controller CR1*
NOT GROUNDED ELSEWHERE faultlogic)
DSL

Rk

5AND 10 KW INPUT POWER
(Series C)

SYSTEM MODULE
GROUNDBAR/7';\_I<c}:q><.r FIEIE I
(Series C) slglg(s| (222 |8
olala|a ol|la|a oo
o O Tl || T T[] | <]
slaelaelg a2z 2] 2
22 KW INPUT POWER o S| 8|85 I"> i Rl I I I
I
N ;7 I_ ||_, |
0| w | *
| z|QQl>2> = ° —~ |
a|o wo N V.Y N Q
T <3 g %]
| 1 T2 = = g
I D Z rd
* | 25
) Laal i * 2 =
= AN . o< (O] n3 S
D - o — = 45
> - ——_———= = = %) == =
o = ] I za [ofn]
> ES . Eg FACILITY s 3 ou
S 5 Q 8'5 GROUND 2 % zc
o = Fa = =
gy = B Sz = Q0
oo & i =0 z2
=
o= E 5 | 52 w 35
2% & - sz |2 g
‘&)g - = we — o SO
=5 n 0> w w e ao
S5 5¢ bo@ £856 g5 5>
N2 NOTE2S % o a%s ¥ = £ [ ISA
wS =0 waog W == o
0O w [g=Yp Nk = w
aTa O w Z= 4 Ed=) %]
a <5 = [eR=11] T z o >
= I® Q =R = o=
(2] as =2 Oﬂfﬁ =
o w3 ol o
w w ™ _‘ ]
g : =)
= T
=
*INDICATES USER SUPPLIED COMPONENT
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SOLID GREEN = BUS UP, AXIS ENABLED
FLASHING GREEN = BUS UP, AXIS NOT ENABLED
FLASHING RED/GREEN = READY, BUS NOT UP
FLASHING RED = FAULT

SOLID RED = HARDWARE FAILURE

5AND 10 KW INPUT POWER
(Series A and B)
+ | — |
MEEEIEEEEE
T
Ll L
NOTEL7 | | =
| Q 4
= * <
%] E o
[ o
z =
ER < |3
» ~ (O] 8
3 = %
= %)
= xs jum] =
o om o w
5 o8 s | &
13 = z >
w o< = 7]
- 03 = o
ER 3 8
(<] 3=z 52 =
= NQ 2z Q
IS g< EXTI 2
SO w e
g8 4z
5> 8 o @
[ ayY =
o w3
% W ™
B £
=
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B-11

AXIS MODULE (TYPICAL)
|
1
| DS1
CONTROL POWER i v\\# SOLID GREEN = BUS UP, AXIS ENABLED
& SIGNALS i FLASHING GREEN = BUS UP, AXIS NOT ENABLED

. FLASHING RED/GREEN = READY, BUS NOT UP
! FLASHING RED = FAULT

DC BUS POS. SOLID RED = HARDWARE FAILURE
: SLIDER INTERCONNECT

DC BUS NEG. ! TO ADDITIONAL AXIS MODULES
1

SLIDER INTERCONNECT]-~ THERMOSTAT AND BRAKE FEEDTHRU
NOTE 29
TERMINATOR CONNECTS
VOTOR BRAKE MOTOR THERMAL TO THE LAST AXIS MODULE
SWITCH FILTER

MOTOR POWER CABLE
NOTE 4
A
B
SEE BOTTOM VIEW D
FOR RESOLVER CONNECTIONS E

FILTER (Series C)
(Series C)

TBL \,_, / B2

E=nil

® I

a vl
“llaYy 3Y 2Y 1 4 3 M1
See Thermal Diagrams
For Connections
N
| 33mm?2 (12 AWG) TO SYSTEM MODULE
— 1 | - 4@ GROUND BAR (Series C system modules)
NOTE 21
1 (2 |3 8 |7 |6 |4 [5 |9
T1|T2|T3 “ND B2 | B1 | K2 | K1
MAN TO OTHER AXES (PE GND)
BRAKE 33mm? (12 AWG)
O BONDED SYSTEM
GROUND BAR*
(Series A and B system modules)
THERMOSTAT NOTE 21
; y ¢ s o
33mm? (12 AWG) 1T
D =
Z FACILITY GROUND
)
~
E A
]
™ OPTIONAL THREE- PHASE
FROM 1394 a INPUT NEUTRAL
SYSTEM MODULE 33mm- (12 AWG)
pa— 5,10, and 22 kW (Series A and B) only 5,10, and 22 kW (Series A and B) only
&
< MOTOR IMPORTANT: GROUND BAR* MUST BE AS CLOSE TO DRIVE AS POSSIBLE
< RESOLVER
%
e
* INDICATES USER SUPPLIED COMPONENT
1326Ax AC SERVO MOTOR
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Interconnect and CE Diagrams

1394 CNC Interconnections

Figure B.7
CNC Interface System Interconnect Diagram
o o e e
I CNC SYSTEM MODULE :
DC+ I
OPTIONAL EXTERNAL SHUNT  Si___— COoL DS1 ;
O INT v\'\* SOLDRED=  FIBER OPTIC RING FAILED BEFORE |
1394 SYSTEM MODULE l
USER SUPPLIED 24V ACRMS OR >——_TH—| W1 FLASHING RED = FIBER OPTIC RING FAILED AFTER !
24V DC. (NON-POLARIZED) NOTE 28 7T} 3 1394 SYSTEM MODULE '
—C— 1y :
THREE- PHASEINPUT [T} | v Pl NOTE 17 ,
360-480V AC RMS | W PETNN \ DC BUS POS.
1 / > T
NOTE 1,2 e
INPUT FUSING * ML — PE DCMINUS BUS —AV/y L] i DC BUS NEG.
NOTE 13 |
1
9/SERIES CNC CONTROLLED BY [ I, SLIDER INTERCONNECT l-----
9/SERIES E-STOP STATUS
CNC Interface Board
Y E— o
2 T e
[32] Al [11]
3] il 3]
Ea [ 2]
[4] N 4]
SERVO  [34] ‘J \I [13]
CONNECTOR [11] [5]
[a1] 4]
|10 1 6|
[401 [15]
|39 L7
9 |16 |
[5 | [20]
43 ? 21
[35]—+ [22]
T | 2]
8 181
[38] [17]
[13] (o]
[15} |10
i H
2 N B
2 N ]
131 Wi 126
16 ] 18
FIBER OPTIC NOTES3 5 T FIBER OPTIC
' BLKIRED
[T TO OTHER 9/SERIES
FIBER OPTIC RING DEVICES

CNC Input Wiring Board

FEEDBACK
NOTE 12

WIRE #1 - BLACK - AXIS X R1

NOTE 4

WIRE #1 - WHITE - AXIS X R2

WIRE #1 - SHIELD

WIRE #2 - BLACK - AXIS X S1

WIRE #2 - RED - AXIS X S3

WIRE #2 - SHIELD

WIRE #3 - BLACK - AXIS X S4

WIRE #3 - GREEN - AXIS X §2

WIRE #3 - SHIELD

CABLE SHIELD

DRIVE O.K. RELAY

DRIVE OKL TO 9/SERIES

RATED AT 115VAC, 24VDC, L=

DRIVE 0K2 E-STOP STRING

1A INDUCTIVE
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AXIS MODULE (TYPICAL) ADDITIONAL AXES

Ds1
\\# SOLID GREEN = BUS UP, AXIS ENABLED
FLASHING GREEN = BUS UP, AXIS NOT ENABLED
| FLASHING RED/GREEN = READY, BUS NOT UP
! FLASHING RED = FAULT

> SOLID RED = HARDWARE FAILURE
1
1
— TP
1
1
_______ ! THERMOSTAT AND BRAKE FEEDTHRU
NOTE 29
MOTOR BRAKE MOTOR THERMAL NOTE 29
FILTER (Series C) (SSV;’:LST:;: ILTER MOTOR BRAKE MOTOR THERMAL TERMINATOR
FILTER (Series C)  syitCH FILTER CONNECTOR
/ (Series C) REQUIRED
i Y ON LAST AXIS

TB1 82 F
3Y 2Y 1 4 3y oY 1

TBy |m—

s TB1
4 LNJ (g 1 TO OTHER
AXES
MOTOR CABLE (TYPICAL) NOTE 14 2
NOTE 4 I - N S “TB
— | - MOTOR THERMOSTAT USER BRAKE CONTROL INPUT
— AND BRAKE
1 ]2 |3 8 [7 |6 |4 [5 [o
A NN —
T T2 | T3 B2 | BL K2 | KL USER BRAKE CONTROL INPUT
GND Lo TO OTHER AXES (PE GND) NOTES 20, 24
BRAKE
0"150 33mm? (12 AWG)
a3mm? (12 AWG GROUND BAR*
THERMOSTAT 3mm* ( ) [

s+ + o

,
Jj— 33mm2 (12 AWG)

IMPORTANT: GROUND BAR MUST BE AS
CLOSE TO DRIVE AS POSSIBLE FACILITY GROUND

33mm?2 (12 AWG)

OPTIONAL THREE- PHASE
INPUT NEUTRAL

N A

(A B

— 1
[ E Resolver

— 1 |

b1 G

1326AB AC SERVOMOTOR

I .
I INDICATES USER SUPPLIED COMPONENT
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Thermal Interconnect Diagrams

Publication 1394-5.0 — May 2000

Thermal switches, internal to each 1326 servo motor, can bewired in
series to protect the motor from overheating. In the event of afault
condition, the switch opens and the motor responds to the system
configuration. The explanation and example diagrams that follow
show how to wire motor thermal switchesfor GMC, GMC Turbo, and
Analog Servo system modules.

Depending on the series of your of 1394 axis module, your customer
control devices may require isolation the from the motor’s conducted
noise. When using 1394 (Series A and B) axis modules, an isolated
24V DC power supply and relay is recommended. 1394 (Series C and
above) axis modules contain internal motor brake and thermal switch
filtering and do not require the isolation power supply and relay.

Individual thermal fault monitoring can be achieved with your 1394
GMC system by wiring each of the motor thermal switchesto one of
four dedicated thermal fault inputs (THERM FLTO - THERM FLT3).
Your 1394 system can then be configured to monitor and disable one
or all four of the axes. Alternately, you can wire the thermal switches
into the E-Stop string to disable all axes when afault occurs.



Interconnect and CE Diagrams

B-15

1394 GMC Systems (1394x-SJTxx-C and -T)

The example below shows 1394 (Series C) axis modules with internal
brake and thermal switch filtering. Separate isolation power supply

and relay are not required.

Figure B.8
Non-Isolated Series E-Stop
Axis 0 Axis 1 Axis 2 Axis 3
1394C-AMxx 1394C-AMxx 1394C-AMxx 1394C-AMxx
Motor thermal Motor thermal Motor thermal Motor thermal
Motor brake switch filter Motor brake switch filter Motor brake switch filter Motor brake switch filter
filter (Series C) (Series C) filter (Series C) (Series C) filter (Series C) (Series C) filter (Series C) (Series C)

\

43 21.:”;4321
—{ 18
ug;sg) s

\

1 2 |

43 ;I':|4321 21;]';432

43 21;1';4321

21 43 1
— m1_ o Tt F— “—_ _m - m — “~H 11 - B2 |
LS T W2 WS
Motor /
Thermal
Switch
% 1394 GMC Input Wiring Board %
3] 3]
14 1394x-SJTxx-C [ 4]
- 1394x-SJTxx-C-RL 2
7] AND 7]
1 8 1394x-SITxx-T 1 8 |
) 1394x-SITxx-T-RL Sty
[11] 11
112 | 112]
[13] [13]
114 ] | 14]
115 115]
116 | 116]
1171 117]
118 | 18]
119 1191 *
[20] 120] START SsTOP cml
2 2 1 LT awvaonc
[23] Drive OK 23] or
£ woem— [0 s
[25] [25] CR1 i
126] 126 |
27 27
T I ®
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Interconnect and CE Diagrams

The example below shows 1394 (Series C) axis modules wired for
thermal fault monitoring. Depending on how the 1394 GMC system
is configured, the fault can be used to disable one or all of the four

axis modules.
Figure B.9
Non-Isolated Series E-Stop with Thermal Fault Monitoring
Axis 0 Axis 1 Axis 2 Axis 3
1394C-AMxx 1394C-AMxx 1394C-AMxx 1394C-AMxx
Motor thermal Motor thermal Motor thermal Motor thermal
Motor brake switch filter Motor brake switch filter Motor brake switch filter Motor brake switch filter
filter (Series C) (Series C) filter (Series C) (Series C) filter (Series C) (Series C) filter (Series C) (Series C)
431 121 4 |3 43 4 13 2 |1 ;I':|4321 4321;";4321
—{ 181 — 11— T82 |}

21
— Tazzi— —  TBL (L|—| B2 |
3

U UE

+24V DC

413

43
— T

N
Motor /

Thermal
Switch

21
B1 (L|—| TB2 [

24V DC
Power Supply

24V DC com

24V DCcom [1]

E

4]

H

THERMFLTO [8]
-

E

0

THERM FLT 2 %

1394 GMC Input Wiring Board

1394x-SJTxx-C
1394x-SJTxx-C-RL
AND
1394x-SITxx-T
1394x-SJITxx-T-RL

THERM FLT 1

THERM FLT 3

Note: 120V AC (50 or 60 Hz) power may be used in place of a 24V DC power supply for motor thermal switch circuits.
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The example below shows 1394 (Series A and B) axis modules (no
internal brake or thermal switch filter). Separate 24V DC isolation
power supply and relay (CR2) are recommended.

Figure B.10
Isolated Series E-Stop
Axis 0 Axis 1 Axis 2 Axis 3
1394-AMxx 1394-AMxx 1394-AMxx 1394-AMxx

43| 2143l 1 43 21——4alsf2 43| [21—4 3 ]2

=
=~
w
N
5N

TBIJ)|—|T82|—_|T31|_|BZ|__|T51|_|BZ|__|T51';|TBZ'_

43 L e LMJ IOE IR

Motor Thermal
Switch

24V DC

+24V DC
Power Supply @

24V DC com

Note: 120V AC (50 or 60 Hz) power may be used in place of a 24V DC power supply for motor thermal switch circuits.

1394 GMC Input Wiring Board ~ [TB2
1394x-SJTxx-C
1394x-SJTxx-C-RL
AND
1394x-SITxx-T
1394x-SJTxx-T-RL

START sToP J_

T e e o ey e
SREEEEEEFEEREERFFFFFRHE-

=
NN S N S N N N Y S A A e N NN -
REREERREEESEE Rl ]

CRL
1 T 2vacic
or
Drive OK —1{24] éé%’;cz
Relay T—] 25| *—|
126 CR1
27
g
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The example below shows 1394 (Series A and B) axis modules wired
for thermal fault monitoring. Depending on how the 1394 GMC
system is configured, the fault can be used to disable one or all of the
four axis modules. Two separate 24V DC power supplies and four
relays (CR2-CR5) areincluded to isolate the THERM FLT inputs
from conducted noise.

Figure B.11
Isolated Series E-Stop with Thermal Fault Monitoring
Axis 0 Axis 1 Axis 2 Axis 3
1394-AMxx 1394-AMxx 1394-AMxx 1394-AMxx

q

~
w
N
-
~
o
~
=

=y

— 11 T2 F—

43 214321 43| |21—4 3 |2

TBL M T2 p— —{ TBI (LH B2 |

LI [T g/ =
@) o (e (cr9)

£
s

Switch
24V DC +24V DC
Power Supply i
® ®
24V DC com
+24V DC ®
24V DC
110 1394 GMC Input Wiring Board @
Power Supply | 24v DCcom | L
1394x-SJTxx-C -
1394x-SJTxx-C-RL (4]
AND R
THERM FLT 1
| 1394x-SITxcT |}

1394x-SITxoT-RL CR3

| L__THERMFLT 2
1

THERM FLT 3

1]
2]
El
4]
5
|_THERMFLTO [e]
E
o]
[10]
[11]
[12]
[13]
14
5] CR5
[16]
[17]
18]
[19]
[20]

[21] 121 |
[22] 122
23] 1231
24 24
125 [25]
26 126]
27 27

Note: 120V AC (50 or 60 Hz) power may be used in place of a 24V DC power supply for motor thermal switch circuits.
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1394 GMC Systems (1394C-SJTxx-L)

The example below shows a 1394 (Series C) axis module with
internal brake and thermal switch filtering. Separate isolation power
supply and relay are not required.

Figure B.12
Non-Isolated Series E-Stop

1394 GMC Input Wiring Board

1394C-SJTxx-L
1394C-SJTxx-L-RL

Shaded areas on TB1 and TB2

N

TB2

Axis 0

1394C-AMxx

Motor brake
filter (Series C)

\

43 21;";4321

Motor thermal
switch filter

(Series C)

[12]
[13]
|14
5] | ¢ € 15 — 11 M T2 |
[16] designate signals not used on the [16] & T3
[17] 1394C-SJTxx-L and [17] U (Lg
2 1394C-SJTxeL-RL = —
20 system modules. 20 P
[21] [21] START STOP CRL l
% §—§ T 2avacioc
5 or
= i e— —C} i
26 26
27 [27] CRL "
(27]
The example below shows a 1394 (Series C) axis module wired for
thermal fault monitoring. The fault can be used to monitor or disable
the axis.
Figure B.13
Non-Isolated Series E-Stop with Thermal Fault Monitoring
Axis 0
@ 1394 GMC Input Wiring Board @
1394C-AMXX 52 —
3] 1394C-SJTxx-L 3]
Motor thermal 4 } o 4
Motor brake switch filter 5 | 1394C-SIToeL-RL 5|
. . . 6 6
filter (Series C) (Series C) % %
9] e
110/ [10]
[11] 1111
43| |2 1,:| ':|4 3 2 |1 12 112
H TBL  —{ T1B2 | % %
LMJ (L 4 |3 51 Shaded areas on TB1 and TB2 5]
[16] designate signals not used on the [16]
Motor 117 ] 1394C-SJTxx-L and 117]
/ 18 1394C-SJTweL-RL 18]
Thermal 19 s 19
. 20 ystem modules. 20
Switch 1] 21]
2 22
24V DC com 53] 23]
24V DC gg %
. - |
ower Supply +24V DC THERM FLT 0 == 20

Note: 120V AC (50 or 60 Hz) power may be used in place of a 24V DC power supply for the motor thermal switch circuit.
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The example below shows a 1394 (Series A and B) axis module (no
internal brake and thermal switch filter). Separate 24V DC isolation
power supply and relay (CR2) are recommended.

Figure B.14
Isolated Series E-Stop
Axis 0
TB1 1394 GMC Input Wiring Board {782
1 1
1394-AMxx 2] 2]
3] 1394C-SJTxx-L 3]
% 1394C-SJTxx-L-RL %
6| 6|
| 7] A
18| 1 8 |
9 19 |
110] 110 |
[11] 11|
2 12
43 |21——4 3 |2 i_‘ [13] [13]
—__Te {82 % Shaded areas on TB1 and TB2 %
Lwl J_) 43 [16] designate signals not used on the [16]
— 117} 1394C-SJTxx-L and 117
Motor / h 1394C-SITxxL-RL 0 |
Thermal [20] system modules. [20] START S0P l
Switch % % CRL T aavacke
+24V DC [23] [23] 1207 A

1241 Drive OK - c—| 24 0117

24V DC 25 Relay T—25]
Power Supply % 26 CcRL

24V DC com Z

Note: 120V AC (50 or 60 Hz) power may be used in place of a 24V DC power supply for the motor thermal switch circuit.

The example below shows al394 (Series A and B) axis module wired
for thermal fault monitoring. The fault can be used to monitor or
disable the axis. Separate 24V DC power supply and isolation relay
(CR2) are included to filter conducted noise.

Figure B.15
Isolated Series E-Stop with Thermal Fault Monitoring
Axis 0
|#5T| 1394 GMC Input Wiring Board [ﬁﬂ
1394-Alxx 24V DC com 1] put TN 1]
2 2
24V DC 3] 1394C-SJTxx-L 3]
110 14 1394C-SJTxx-L-RL 1 4 |
5 5
POerSUPPY | +24vDC | | THERM FLT O [€] o
. o] o]
9 9
10 [10]
11 11
43| 2143l 1 [12] [12]
— 1 Te2 I—‘ 113 13
LMJ $ 43 % Shaded areas on TB1 and TB2 %
=== [16]  designate signals not used on the [16]
Motor / [17] 1394C-SJTxxL and [17]
Thermal 0 1394C-SJTxx-L-RL 5]
Switch [20] system modules. [20]
[21] 21
+24V DC [22] [22]
23 23
24V DC 24 24
Power Supply 1254 125
26 26
24V DC com 71 -2|7-

Note: 120V AC (50 or 60 Hz) power may be used in place of a 24V DC power supply for the motor thermal switch circuit.
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1394 Analog Servo Systems (1394x-SJTxx-A)

The example below shows 1394 (Series C) axis modules with internal
brake and thermal switch filtering. Separate isolation power supply

and relay are not required.

Figure B.16
Non-Isolated Series E-Stop
Axis 0 Axis 1 Axis 2 Axis 3
1394C-AMxx 1394C-AMxx 1394C-AMxx 1394C-AMxx
Motor thermal Motor thermal Motor thermal Motor thermal
Motor brake switch filter Motor brake switch filter Motor brake switch filter Motor brake switch filter
filter (Series C) (Series C) filter (Series C) (Series C) filter (Series C) (Series C) filter (Series C) (Series C)
43| |21 4032 43 21,:H:|4321 43 21,:H:|4321 43 21,:1';4321
—{ 1 2 I L M 12 }— TBL |—| m M “—~ w1 — Tt
e LMJ (Lg 43 Lw 43 43
Motor Thermal /
Switch
“% 1394 Analog Servo Input Wiring Board T%Z
2] (2]
3] 1394x-SITxx-A 3]
14 L4
15| 15|
1 6| 6
7] 7]
1 8| 18|
19| 19|
[10] 110 |
[11] 1111
12 12 ®
[13] [13] START SsTOP le
% % —I— ——,_ 24V ACIDC
4 come gl [°
= = 50/60 HZ
118 | Relay 118 CRL M1
[19] 119
120 120}
1 ] 3
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Interconnect and CE Diagrams

The example below shows 1394 (Series A and B) axis modules (no
internal brake and thermal switch filter). Separate 24V DC isolation
power supply and relay (CR2) are recommended.

Figure B.17
Isolated Series E-Stop
Axis 0 Axis 1 Axis 2 Axis 3
1394-AMxx 1394-AMxx 1394-AMxx 1394-AMxx

q

L I 182 |
b

—{ m®m1 o m H— “~ m P m = “~ Tt T
LMJ (g?& 43 LMJ é)?& 43 | L Tals
Motor Thermal /
Switch
24V DC +24V DC
Power Supply
24V DC com

Note: 120V AC (50 or 60 Hz) power may be used in place of a 24V DC power supply for motor thermal switch circuits.

TB1
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1394 Analog Servo Input Wiring Board

1394x-SITxx-A

Contactor

=
EREERFNPREEN-R

START STOP

Enable =
Relay

- 2 erele0

CR1
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SEESE S

Publication 1394-5.0 — May 2000

T awncnc
CR2 or

120V AC,
50/60 HZ




Interconnect and CE Diagrams

B-23

Cable Pin-outs

1326 Cable Pin-outs

Pin-outs and interconnect information for the 1326 interconnect

cables are provided starting below.

1326-CCU-xxx Standard Commutation Cablefor M otor Resolver

Wire Color Gauge Connector Pin System Module
mm? (AWG) Terminal #

Black (Axis_0_R1) | 0.519 (20) A 1

White (Axis_0_R2) | 0.519 (20) B 6

Shield - Drain 0.519 (20) no connection 2

Black (Axis_0_S1) | 0.519 (20) D 3

Red (Axis_0_S3) 0.519 (20) E 8

Shield - Drain 0.519 (20) no connection 7

Black (Axis_0_S4) | 0.519 (20) H 9

Green (Axis_0_S2) | 0.519 (20) G 4

Shield - Drain 0.519 (20) no connection 5

Overall Shield N/A no connection 10

1326-CCUT-xxx Flex Rated Commutation Cable for Motor

Resolver
Wire Color Gauge Connector Pin System Module
mm? (AWG) Terminal #

White/Black (Axis_0_R1) 0.519 (20) A 1

White (Axis_0_R?2) 0.519 (20) B 6

Shield 0.519 (20) no connection 2
White/Black (Axis_0_S1) 0.519 (20) D 3
White/Red (Axis_0_S3) 0.519 (20) E 8

Shield 0.519 (20) no connection 7
White/Black (Axis_0_S4) 0.519 (20) H 9
White/Green (Axis_0_S2) 0.519 (20) G 4

Shield 0.519 (20) no connection 5
Green/Yellow N/A no connection 10
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1326-CECUx-xxx L-xxx High-Resolution Feedback Cable Wiring
Information for High-Resolution Servo Motors Only

Wire Number Wire Color Gauge System Module
mm? (AWG) Terminal #

A Black (power) 0.519 (20) 3

B White (ground) 0.519 (20) 2

no connection Shield 0.519 (20) no connection

C Black (ChA_LO) 0.519 (20) 11

D Red (ChA_HI) 0.519 (20) 12

I Shield 0.519 (20) 10

E Black (ChB_LO) 0.519 (20) 8

F Blue (ChB_HI) 0.519 (20) 9

I Shield 0.519 (20) 7

G Black (Comm_HlI) 0.519 (20) 6

H Green (Comm_LO) 0.519 (20) 5

I Shield 0.519 (20) 4

J Overall Shield N/A 1

1326-CPB1-xxx Standard Motor Power Cablefor 1326AS-
B3xxxx, 1326-AB/AS-B4xxxx and 1326AB-B5xxxx Servo Motors

Wire Number Wire Color Gauge Connector 1394
mm? (AWG) | Pin Terminal

1(Power) Black 1.3(16) 1 ul

2 (Power) Black 1.3 (16) 2 V1
3(Power) Black 1.3(16) 3 W1

4 (Brake) Black 1.3(16) 4 TB1-3
5(Thermostat) Black 1.3 (16) 5 TB1-2
6 (Brake) Black 1.3(16) 6 TB1-4
Braided shield Braided shield | N/A 7 PE3
(GND) Green/Yellow | 1.3 (16) 8 PE2
9(Thermostat) Black 1.3(16) 9 TB1-1

1326-CEU-xxx Encoder Feedback Cable

Pair # | Wire Color Gauge Connector Description | 1394
mm? (AWG) | Pin Terminal

1 Black 0.34 (22) H A (NOT) 2
White 0.34 (22) A A 1

2 Black 0.34 (22) F Common 9
Red 0.34 (22) D +5V 8

3 Black 0.34 (22) J Z (NOT) 6
Orange 0.34 (22) C Z 5

4 Black 0.34 (22) [ B (NOT) 4
Blue 0.34 (22) B B 3

5 Black 0.34 (22) F Common 9
Green 0.34 (22) E no connection
Braided Shield | N/A G Shield
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1326-CPC1-xxx Standard Power Cablefor the 1326AS-B6xxXxX,

1326AS-B8xxxx and 1326AB-B7xxxx Servo Motors

Wire Number Wire Color Gauge Connector 1394
mm? (AWG) | Pin Terminal

1(Power) Black 5.3 (10) 1 ul

2 (Power) Black 5.3 (10) 2 V1
3(Power) Black 5.3 (10) 3 W1

4 (Brake) Black 1.3 (16) 4 TB1-3
5(Thermostat) Black 1.3 (16) 5 TB1-2
6 (Brake) Black 1.3 (16) 6 TB1-4
Braided shield Braided shield | N/A 7 PE3
(GND) Green/Yellow | 3.3 (12) 8 PE2
9(Thermostat) Black 1.3 (16) 9 TB1-1

1326-CPB1T-xxx Flex Rated Power Cablefor 1326AS-B3xxxX,

1326A S-B4xxxx, and 1326AB-B5xxxx Servo Motors

Wire Number Wire Color Gauge Connector 1394
mm? (AWG) | Pin Terminal

1(Power) White 1.3 (16) 1 ul

2 (Power) White 1.3 (16) 2 V1
3(Power) White 1.3 (16) 3 W1

4 (Brake) White 1.3 (16) 4 TB1-3
5(Thermostat) White 1.3 (16) 5 TB1-2
6 (Brake) White 1.3 (16) 6 TB1-4
Braided Shield Braided Shield | N/A 7 PE3
(GND) Green/Yellow | 1.3 (16) 8 PE2
9(Thermostat) White 1.3 (16) 9 TB1-1

1326-CPC1T-xxx Flex Rated Power Cablefor the 1326AS-
B6xxxx, 1326AS-B8xxxx, and 1326AB-B7xxxx Servo Motors

Wire Number Wire Color Gauge Connector 1394
mm2 (AWG) | Pin Terminal

1(Power) White 5.3(10) 1 ul

2 (Power) White 5.3(10) 2 Vi
3(Power) White 5.3(10) 3 W1
4(Brake) White 1.3 (16) 4 TB1-3
5(Thermostat) White 1.3 (16) 5 TB1-2
6 (Brake) White 1.3 (16) 6 TB1-4
Braided Shield Braided Shield | N/A 7 PE3
(GND) Green/Yelow | 3.3 (12) 8 PE2
9(Thermostat) White 1.3 (16) 9 TB1-1
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1394 Cable Pin-outs

Pin-outs and interconnect i nformation for the 1394 interconnect cables
are provided starting below.

Figure B.18
1394-CCAEO01, -03, -08, and -15 Cable Pin-outs
1 5c--RED22GA---=
+5V |3 vai VAl
+5VCOM | 9 —& BLACK 22GA &
<~ ORANGE 22GA- - 75, .
CHANNEL A Low |10 wemore 2o 1781 "N
AXISO  CHANNELBHIGH |5 —fo— oW 22CA L | 30| +CHBO
K Sl o —Tumese T3 S5
6 X1 WHT/GRN 22GA 1X1 34| +CHZ:0
CHANNEL Z LOW |12 ot DRAIN e 36| -CHz-0
et iaiainiatatetate el 24
\ﬁiﬁ; % [ 1 50-- BLUE22GA -5, »| +outo
TREF+_ 7 X1 WHT/BLU22GA X! 2| -ouT-0
TREF- i_] ";‘::::::D:Béy;l:::::‘z:""j"’ 12| CHASSIS
<=~ VIOLET 22GA--—~, |
(DROK - 0) S wHTVIO 2268 K1 12 DRVFLT-0
(24VEN COM) o cravaaca ot 1|4 1N COM
(24v) T WHT/GRAY 22GA (%1 | +ENABLE-0
(AX_- ENABLE) e AN 10— 8 |-ENABLE0
€ooIoIICICoIIIIIIie T
————— RED 22GA ---~
To system fault string N BLACK226A X gi +g£
":,‘::::::D:Bé\y;l:::::‘z:"’"T’ 23| CHASSIS
DROK -1 ;THVIOLET 22GA ke ! .
(24\5 EN COM)) fi WHTVIO226A Ki | 193 REVEBTMl
24V) | GRAY2GA i ! _
(AX_ - ENABLE) L4} WHTIGRAY 226A [| ! ? +EE&I£BBII_-E_11
- - L;:::::::D:R:éllél::::::EZL’W i
VREF+ |1 —l b
————— BLUE20GA --—5, | ! :
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~-- ORANGE 22GA--55 | i
CHANNEL AHIGH | 4 X WHTIORG 226A X | gg +g|_|—||:11
AXSL  CHANNEL o |5 —orEMoW2OR i g Cly
X1 WHTYEL22GA 1Xi | -
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Figure B.19
1394-CCAEO01, -03, -08, and -15 Cable

+5V AX0

I—

+5V AX1
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Figure B.20
1394-CFLAEQ1, -03, -08, -15 Cable Pin-outs
+5V 3 I,>'<'I' -~ RED22GA oo ':,’>'<‘:
+5VCOM 9 EVE BLACK 22GA EVE
oo DRAN S S—
CHANNEL A HIGH 4 'X ORANGE 22GA X
CHANNELALOW |10 10— WHIORG22GA LA,
CHANNEL B HIGH 5 X YELLOW 22GA X
CHANNELBLOW |11 QL WHTNVEL22GA A
CHANNEL Z HIGH 6 :X: GREEN 226A :X:
CHANNELZLOW |12 {4 WHTIGRN22GA LA
bocbooDRANL
VREF+ 1
P T A
TREF+ 2 HO +HO
:><: WHT/BLU 22GA :><:
VREF- 7 T G
i ) O o R
(DROKA) >< -+ VIOLET 22GA ><
(24V EN COM) v WHT/VIO 22GA i
(24V) -,>Z- GRIAY 22GA -><-
(AX_-ENABLE) :V : WHT/GRY 22GA :V: E
Vo DRAIN Lo
AU Dbt
TO SYSTEM X RED 22GA X
FAULT STRING (o BetkaER gy
b DRAIN. .. S

Figure B.21
1394-CFLAEOQ1, -03, -08, and -15 Cable

[
—

——=(|ENABLE/DRIVE FAULT - AXIS 0

Individually Jacketed Pairs

| AxiS0 [ | 1304CFLAE %

MO2AE - OK |

% 1756 MOZAE | 5V ENC PWR - AXIS 0 |

*J 50in L —=i10 in.L
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Figure B.22
1394-GE15 Cable Connections

Flying Leads to
Incremental Encoder or

1394 Encoder Customer-Supplied Termination
Feedback Connector .
NC Black —» NC .
7 - Yellow Strobe
1 White . » AHigh
2 +:><>< Black > Alow
3 ] Green . » BHigh
4 +:><>< Black » BLlow
5 Blue ' = ZHigh
6 | Black Z Low

Red L w +5VOUt

8 | .
9+M, Common out
12 Shield

Cable is Belden 9505

Shield Encoder Power
\ (ENC. PWR)
Red » +5V Input

10 | -
11+:><>< Black U = Common In

Cable is Belden 9501

1 Customer supplied 5V DC power source is required for encoder board whether encoder supply voltage is
5V or not.

Figure B.23
1394-GR04 Cable Connections
4100-REC Axis 0 or 1394 GMC or GMC Turbo
Axis 1 Connector Encoder Feedback Connector
- 9
—- 7
- ]
- 2
5 Green - 3
6 Blue | » 5
12 Black | - 6
Cable is Belden 9504
| » 12
Encoder Power | > 12
(ENC. PWR)
+5V DC Red A L 10
45V DC Com S B R
Cable is Belden 9501
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Figure B.24
1394-SA15 Cable Connections
1394-SA15 Encoder Flying Leads of
Feedback Connector Customer Supplied Cable
e
6 = Green —» 7 High |
11 - Black L e BLow .
5 XX Red - B High Incrergﬁntal Encoder
Black , . (ENCODER)
10 . > Alow !
4 +:QWWh'te > AHigh |
Cable is Belden 9503 Shield !
— Shield !

1 = AXis X VREF+ !
7 - : Axis X VREF- :
9 White Axis X TREF+ © Analog Input
g Vi
(Bl - (aTRER)
8 = Black l-e Axis X TREF- !

Shield
Shield

Cable is Belden 9729

Red A

3 = Black —> HVInpUt 1 Encoder Power
9 - 1 Commonin | (ENC.PWR)
Cable is Belden 9501 Shield
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Grounding for 1394 CE Requirements

Refer to the figure below for CE grounding requirements for 1394
installation.

Figure B.25
1394 CE Requirements

|
: /Ground Conduit to Enclosure Enclosure .
[0 e b e oo b
Three-Phase ; e e 1
e . User-Supplied ey I
Mains with Filter Discrete 1/0 © .
Ground 0 s || 0 sesme|| © ||| 0 smene
E I
i ' ! 108 pitatservoconvroter ||| i ||| i [|| ke ||| mar .
Conduit Clamp * User-Supplied " :
/ w :
) . Unfiltered Conductors | Power Source L 1
Filtered Conductors . AR08 i
1
! Uleo

1
: Three-Phase gmv O] || o~ 1
Contactor 1
: - .
! I

|
L 5 : :
: | !

|

: | !
1 ' Bonded System 6 1
Ground Bar 1

1
3 Enclosure ”r 2 1

—_—

T TTT “““““““““““']';j'i?#:\":\":; -
S a—
360° Shield

Termination at
Enclosure by
User 4

Resolver/ % 1

High Resolution i e——=
Feedback —

Cables 1 rp Il

1

] Fl

1The GMC version requires an Allen-Bradley filter (catalog number SP-74102-006-01, -02, -03) or equivalent Roxburgh filter (catalog number MIF323-GS, or
MIF330-GS, or MIF375-GS respectively).

Mount the filter as close to the 1394 as possible. Isolate filtered conductors from unfiltered conductors. It is recommended to mount the filter to the right of the
axis modules to simplify routing of filtered (clean) and unfiltered (noisy) wiring. The load end of the filter is considered noisy and should be routed carefully
away from clean signal wires.

2360° shield termination for system module cables at the enclosure is required only for the GMC version. The termination for axis module cables are required
for all versions of the 1394. Use Wieland Electric commercial clamps or equivalent.

3The filter shown is sized for one 1394, Equivalent filters may be used for multiple units. Size the filter following the manufacturers recommendation.
4The 1326-xxxx-Ex-xxx bulkhead cables are designed specifically to provide 360° shield termination.
5 Wire 5and 10 kw (Series C) optional three-phase input power to the system via connector J10-4.
6 Ground bar is customer-supplied item for all Series A and B systems. Ground bar is included on all Series C systems.
\mportant: All three-phase power in the cabinet must be filtered to reduce EMI.

Publication 1394-5.0 — May 2000



Appendix C

Using the Human Interface Module
(HIM)

Chapter Objectives This appendix covers:

e TheHuman Interface Module (HIM)
e Understanding HIM operation
e Autotuning

e Removing the HIM

The Human Interface Module The 1394 Analog Servo System (1394x-SJTxx-A) provides a SCANport

(HIM) interface and uses the standard Allen-Bradley Bulletin 1201 HIM to make
setup and configuration easy. This is the same device used with other
Allen-Bradley drives and general conventions and operation are the same.
We recommend that you use HIM firmware revision 3.0x and later or the
Series B HIM, which will give you the setup and copy cat (Series B HIM
only) features.

Note: To determine the series of your module, refer to Figure P1 in the
Preface.

The drive-mounted HIM, which is available only with the analog servo
version of the 1394, is accessible from the front of the drive as shown in
Figure C.1. The HIM hastwo main functions:

» Provide ameans of programming the drive and viewing operating
parameters.

« Allow different drive functions to be controlled.

There are three types of HIM modules available:

e 1201-HA2 (shownin Figure C.1)
e 1201-HAP (program only)
* 1201-HAZ1 (analog potentiometer)

Important: The HIM isavailable only onthe Analog Servo version of
the 1394.
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Figure C.1
HIM Mounted on 1394 Analog Servo System

(OO0 80 A0 O

/T
@ Allen-Bradley |
>
o (e}
“1394 Digital Servo Controller |
_LEEE el 1 W
“u o
2 o
1) ﬂ
7] il
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There are two SCANports |ocated on the 1394 analog servo board.
Port 1 islocated at the top of the analog servo board and port 2 is
located at the bottom of the analog servo board.

When you are using the HIM: Use port:
In the HIM cradle 1
As a hand-held device 2

Understanding HIM Keys
Thefollowing diagram shows the HIM front panel .

Figure C.2
HIM Front Panel
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[
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The keys that are available for use on the HIM are described below:

Note: Thekeysthat are not described (shaded in Figure C.2) are not
currently used.

Escape

When you press the ESC key, the programming system goes
back one level in the menu tree.

ESC

Select

When you press the SEL key the cursor move alternately to
the top or bottom line of the display thereby activating that

portion of the display. The flashing first character indicates
which lineis active.

I ncrement/Decr ement
These keys increment and decrement a value or

scroll through different groups or parameters.

SEL

Enter

When you press the enter key, agroup or parameter is
selected or a parameter value is entered into memory. After
a parameter has been entered into memory, the top line of
the display will automatically become active, alowing you
to choose another parameter or group.

B =

Start

If hardware is enabled and no other control devices are
sending a Stop command, Start initiates drive operation
(default setting). To change this function, you need to
reconfigure the [Command Mask] and [Typ 1 Logic Axis]
parameters. Refer to the Configuring Your 1394 Analog
Servo System chapter.

ATTENTION: Toavoidpersonal injury or damage
to equipment, you must supply a24V DC enable
signal to the axisthat isin START mode.

When you press STOP, a stop sequenceisinitiated at the
System Module causing a controlled stop to beinitiated in
each axis, as determined by [Stop Mode], [Stop Time
Lim] and [Stopping Cur]. Refer to the Configuring Your
1394 Analog Servo System chapter for more information.

a -
STOP can aso be used to clear some fault messages after

the condition that caused the fault is corrected.
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JOG

Jog

At its default setting, when you press thiskey, the motor
jogs at a speed determined by the [Jog Vel] parameter for
any axisthat is enabled (default is 20% of motor rated
speed). Releasing the key stops the function. You can use
this function during startup as a battery box to move an
axis. To change this function, you need to reconfigure the
[Command Mask] and [Typ 1 Logic Axis| parameters.
Refer to the Configuring Your 1394 Analog Servo System
chapter for more information.

To jog for the axis:

1. Supply a24V DC enable signal to the axisthat isin
JOG mode.

2. Press STOP on the HIM to have control of the velocity
reference command.

3. Press JOG for the axisto jog at the value set in the
[Jog Vel] parameter (348, 349, 350, 351). Refer to the
Configuring Your 1394 Analog Servo System chapter
for more information.

Change Direction (Jog/Digital Velocity Reference Modes
" ¥ Only)

Pressing this key causes the motor to change direction. The
appropriate direction indicator illuminates to indicate
direction.

Understanding HIM Operation

Direction LEDs (Indicators)

These LEDsilluminate to indicate the direction of motor
rotation for Axis O (by default). Thisisadisplay LED
only.

When you first apply power to the drive, the HIM cycles through a

series of displays:

* System/drive name

e HIM ID number

e Communication status

e Statusdisplay
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Figure C.3
Status Display

Press ENTER to display Choose Mode. Press the Increment or
Decrement keys to see different modes that you can select. Refer to
Figure C.4 and the descriptions on the following pages for more
information.

Understanding HIM Modes

The HIM uses different modes for different purposes.

Display Mode

Display mode alowsyou to view any of the parameters without being
able to modify them.

Program M ode

Program mode provides access to the complete listing of parameters
available for programming.

Link Mode

Linking creates a connection between two parameters so that
information can be passed to or from another device. Refer to Linking
Parameters for more information.

Startup Mode

Startup mode initiates the auto startup procedure for the 1394. Refer
to the Configuring Your 1394 Analog Servo System chapter for more
information.

EEProm Mode

EEProm mode allows you to reset all parametersto the factory default
settings. The EEProm mode also allows you to save values that you
program to nonvolatile memory (EEProm) to be used as user defaullts.
Recall mode restores any previoudly stored user values. EEProm
mode also contains the optional Copy Cat feature if it is available on
your Series B HIM.

Important: The Drive/System must be disabled in order for the save
Function to be executed properly.
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Search Mode

Search mode allows you to search for established links or modifiable
parametersthat are not at their default values.

Control Status Mode

Control Status enables or disablesHIM control and provides accessto
afault and warning queue, which lists the last eight faults that have
occurred. If theword “Trip” appears with afault, that fault actually
tripped the drive. To clear the queue, use the clear function.

Passwor d

The Password menu has three choices. The Password Login menu is
used to enable programming by entering the correct password. The
default password is 0, which disables the password function. The
Password Modify menu allows you to change the password. The
password 1201 is permanently embedded in the system and can be
used to override the current password. Finally, the Password L ogout
menu is used to logout of the programming mode.

Linking Parameters

Linking creates a connection between two parameters so that
information can be passed to or from another device. The source
parameter isthe parameter from which the information is coming, and
the destination parameter is the location into which the information
will be put. For example, you might chooseto link axis parameter 220
Vel Command (speed) to analog output 1 to provide an anal og voltage
signal to achart recorder.

Note:  You cannot change linked parameters while the system is
running.

To link parameters:

Note: These steps assume that you are starting from the top level of
the HIM (Sys Wait Bus).

1. AttheHIM, pressENTER. A message similar to the following

appears:

Choose Mbde
Di spl ay

2. Presseither the up or down arrow key until the following appears:

Choose Mbde
Li nk

3. PressENTER. The system records your choice and the following
message appears.

Li nk
Set Li nks
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4. PressENTER. The system records your choice, scans for
linkable parameters, and a message similar to the following

appears:

DA # 1 Val ue
<12> <--- 232>

5. The number on the left is the destination and the number on the
right is the source.

6. Presseither the up or down arrow key until the parameter in
which you want to store the linked value appears.

7. Press SEL. The cursor moves to the source parameter.

8. Presseither the up or down arrow key until the parameter from
which you will get the linked value appears.

9. PressENTER. The system records your choice and the cursor
moves to the destination value.

10. Press ESC. Thefollowing appears:

Li nk
Set Links

11. Press ESC. Thefollowing appears:

Choose Mode
Li nk

12. Presseither the up or down arrow key until the following appears:

Choose Mbde
EEPROM

13. PressENTER. The system records your choice and the following
message appears:

EEPROM
Save Val ues

14. PressENTER. The system saves the values that you entered and
the following message appears:

Choose Mbde
EEPROM

Using Copy Cat

Copy Cat isan optiona (Series B HIM only) file upload/download
utility that copies the information from one drive and storesit in the
HIM so that you can make a duplicate of it to place in another system
or create abackup of asystem’sinformation. It copies parameters and
links and pastes all the read/write parameters and links to another
drive. You can store copies of up to two different systemsin the HIM
at one time.
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Copying a System’s I nfor mation

Note: These steps assume that you are starting from the top level of

the HIM (Sys Wait Bus).

To copy adrive'sinformation using Copy Cat:

1.

AttheHIM, press ENTER. A message similar to the following

appears:

Choose Mode
Di spl ay

Press either the up or down arrow key until the following appears:

Choose Mbde
EEPROM

Press ENTER. The system records your choice and a message
similar to the following appears:

EEPROM
Save Val ues

Press either the up or down arrow key until the following appears:

EEPROM
Drive -> HM

PressENTER. The system records your choice and the following
message appears:

Drive -> HM

1

Note: You can storeup to two setsof system/driveinformationin
the HIM at one time. The 1 in the example above means
that thisis copy number 1.

If you want to use Presseither theup or down arrow key
location: until:

1 A 1 appears on the bottom.

2 A 2 appears on the bottom.

Press SEL. A message similar to the following appears:

Drive -> HM
1A

Note: The A represents the symbols that you can useto give this
copy aname.

Press either the up or down arrow key until the location in which
the A originally appeared becomes thefirst letter of the name that
you want this copy to have.

Press SEL . The letter is selected, appears on the display and
another A appears next to it.
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10. Repeat steps 8. through 10. until the complete name you want
appears.

11. Press ENTER. The cursor movesto the location number.

12. PressENTER. A message similar to the following appears:

B1394 Servo Drv
Ver si on 3. 00

Note: Theversion number on the bottom of the display represent
the firmwarerevision of the information that you will copy.

13. PressENTER. The copy begins and a message similar to the
following appears:

Drive -> H M ##
| |

Note: Thenumbersof theparametersscroll asthey arecopied and
more solid boxes appear on the bottom to show the status
of the copy.

When the copy is complete, a message similar to the following

appears:

Drive --> H M###
Conpl et ed

14. Press ESC. A message similar to the following appears:

Choose Mode
EEPROM

Pasting a System’s I nformation

To place one system' sinformation into another system using Copy
Cat:

1. Connect the HIM to the system into which you want to paste the
information stored in the HIM.

2. AttheHIM, pressENTER. A message similar to the following

appears:

Choose Mbde
Di spl ay

3. Presseither the up or down arrow key until the following appears:

Choose Mode
EEPROM

4, PresseENTER. The system records your choice and the following
message appears.

EEPROM
Save Val ues

5. Presseither the up or down arrow key until the following appears:

EEPROM
HM-> Drive
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Auto Tuning

10.

11.

12.

13.

Press ENTER. The system records your choice and a message
similar to the following appears:

HM-> Drive
1 FI RST

If you have more than one copy of the contents of adrive stored
in the HIM, press either the up or down arrow key until the
number assigned to the information you want appears.

PressENTER. A message similar to the following appears:

B1394 Servo Drv
3.00 --> 3.00

Note: The numbers on the bottom of the display represent the
firmware revision of the copy stored onthe HIM (left) and
the firmware revision of the system to which youwill copy
the information (right).

Press ENTER. A message similar to the following appears:

Drive -> H M ##
| |

Note: Thenumbersof the parametersscroll asthey are copied and
more solid boxes appear on the bottom to show the status
of the copy.

When the copy is complete, a message similar to the following

appears.

Drive --> H M###
Conpl et ed

Press ESC. A message similar to the following appears:

Choose Mode
EEPROM

PressENTER. The system records your choice and the following
message appears:

EEPROM
Save Val ues

Press ENTER. The system saves the values that you entered and
the following message appears:

Choose Mode
EEPROM

You will normally auto tune your system as part of the set up
procedure. The proceduresin this section describe how to auto tune at
other times. It also includes details on parametersthat are set as a
result of auto tuning.

1.
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Set [Vel Damp Sdl], [Desired BW], [ATune Vel], and [ATune
Current] parameters as desired.

Note: Normally the default values will be OK.

Select [ATune Sdl]. Verify that the axisis disabled and the drive
has not faulted.

Choose "Axis Tune." "Enable Axis" appears on the HIM.

Enable the axis. Auto tune begins. In most cases, thiswill take
less than a second and result in the motor turning 1/2 revolution.
The axisis disabled and "Opr Complete" appears on the HIM.

The following parameters will be calculated and set accordingly:

[Prop Gain Kp]
[Intg Gain Ki]
[Max Bandwidth]
[ATune Inertid]
[ATune Frictn]

In addition, the parameterslisted below will be raised if necessary
to assure stability.

[Vel LowPas BW]
[Cur RateLim]

When the auto tune is complete, cycle Enable to Off.

Cycle Enableto On. All new parameters take effect and the axis
runs.

If the resultant dynamic loop tuning is not what you want, you can
modify the tuning in several ways:

Change the [Vel Damp Sel] parameter to a smaller value to result
in amore precise response. Then set [ATune Sel] to "Calculate.”
The new loop parameters will be recal culated and modified. A
larger value will result in a less precise response.

Raise [Desired BW] to make amore precise response or lower it
for aless precise response. Then set [ATune Sel] to "Calculate.”
The new loop parameters will be recal culated and modified.

Note: Increasing the BW can cause stability problems. If the axis
is unstable, lowering the BW can help.

Adjust Kp and Ki manually to obtain the desired response.

Getting an Overview of HIM Programming

The diagram on the following pages provides an overview of how the
HIM operates.
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Figure C

4
HIM Programming Flow Chart

Link

Startup

|

Set Links

Clear All Links

“—>

OPERATOR LEVEL Power-Up Mode &
Status Display
|
~R-5- B -
"Choose Mode"
MODE LEVEL * n<__>n
Display — ] Program -
(Read Only) (Read and Write)
| |
FILE LEVEL
Y Y
[ |
Choose File
System Lvl Parms F u‘
|
|
GROUP LEVEL | choose Group |

=
Continue
Reset Sequence

Choose File
Axis 0 Params

|
|

| Choose Group |
|

—> RINEUSTIEIE —»M

el Configuration g m —

Software Version Drive OK Mode
Line Voltage Line Voltage
System Type Disp-D/A Monitor
Axis Type DIA Gain #1
Motor Type DIA Gain #2
Mode Sel Command Mask
Typ 1 Logic Axis
Dig Cmd Mode
Enble Input Mode
PARAMETER LEVEL
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Monitor

Parms

Type 1 Status
Type 2 Status
Vel Command
Vel Feedback

Ig Cur Ref
Resolvr Posn
Resolwvr Turns
Sys I/0 Image
Hardware Version

DC Link Setup

Shunt Peak Usage

Shunt Usage

Mt Power Usage

Rg Power Usa
Bus Voltage

ge

0| \‘ Startup Parms  jgmees

Cmd Data

Motor Type
Mode Sel
Current Limit
Vel Lim
ATune Select

Vel Command
Vel Feedback
Vel Source

Vel Ref Whole
Int Vel Ref
CW Vel Lim
CCW Vel Lim
Vel Rate Lim
CW OvSpd Vel
CCW OvSpd Vel
Stop Mode
Stopping Cur
Stop Time Lim
Jog Vel

Up To Spd Tol
Anlg Vel Ofst
Anlg Vel Scal
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OPERATOR LEVEL
+ MODE LEVEL
EEPROM Search Control Password
Status
| | | |
FILE LEVEL
Reset Defaults, Parameters Control Logic "
Recall Values, Links Warning Queue Logll\%:ir;gout,
Save Values Fault Queue

GROUP LEVEL

ATune Torq AnBkish Conf
—_— — —
Conflg Loop Tune Data Mtr Data Opnonal

ATune Select Prop Gain Kp Cur Lim Cause Motor Type Torq Source
Vel Damp Sel Intg Gain Ki Iq Cur Ref Mtr Rated Cur Cur Preload
Desired BW Feed Fwd Gain Id Cur Ref Mtr Peak Cur AnBKIsh Leadr
Max Bandwidth Droop Torq Source Mtr Inertia AnBKIsh Sense
ATune Vel Vel LowPas BW Dig Torq Ref Id RPM Start Prop Gain Kp
ATune Current Ld/Lg Degrees Int Torq Ref |d RPM End Intg Gain Ki
ATune Inertia Ld/Lg Freq Pos Cur Lim Id Slope
ATune Frictn Neg Cur Lim 300% Torq Vel
Prop Gain Kp Cur Rate Lim 100% Torq Vel
Intg Gain Ki Cur Preload Mtr Pole Cnt

Module Size Fdbk Pole Cnt

Cur Fbk Rated

Note: Parameters that appear in more than one group are shown in Bold PARAMETER LEVEL
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Removing the HIM

Publication 1394-5.0 — May 2000

You can remove the HIM and use it as a hand-held unit, up to 10
meters (33 feet) from the system.

ATTENTION: To avoid an electric shock hazard, use
extreme caution when removing/replacing the HIM
cable. Some voltages present behind the System Module
front cover are at incoming line potential.

Removing the HIM from the HIM Cradle
To remove the HIM from the HIM cradle:

1. If youintend to disconnect the HIM, complete the steps in the
Removing Power From the HIM section.

2. Open the 1394 System Module door.

3. Ontheinside of the door, there are four dots, one in each corner
of the HIM cradle. Insert a screwdriver into each slot, onedot at a
time, and gently push the tab holding the HIM to the outside until
that corner of the HIM is no longer restrained. When the HIM is
no longer restrained, it will pop out of the cradle.

Disconnecting the HIM from the System Module
Important: Disconnecting aHIM (or other SCANport device) from
the 1394 while power is applied can cause a Serial Fault.

Before you disconnect the HIM, you need to disableit. To disable the
HIM:

1. AttheHIM, press ENTER. The following message appears:

Choose Mode
Start Up

2. Press SEL. Thecursor moves to the bottom line.

3. Presseither the up or down arrow key until the following appears:

Choose Mode
Control Status

4. PressENTER. The system records your choice and the cursor
movesto the top line.

5. PressENTER. The following message appears:

Control Status
Control Logic

6. Press SEL. Thecursor moves to the bottom line.

7. PressENTER. The system records your choice and the cursor
moves to the top line.
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10.

11.

12.

13.

14.

15.

16

Press ENTER. The following message appears:

Control Logic
Enabl ed

Press SEL . The cursor moves to the bottom line.

Press either the up or down arrow key until the following appears:

Control Logic
Di sabl ed

Press ENTER. The system records your choice and the cursor
moves to the top line.

Press ESC. Pressthe up or down arrow key until the following
appears:

Choose Mode

EEPROM

Press ENTER. The system records your choice and a message
similar to the following appears:

EEPROM
Save Val ues

Press ENTER. The system saves the values that you entered and
the foll owing message appears:

Choose Mode
EEPRCM

Remove power.

. Remove cable from the HIM.

Setting Up the HIM for Hand-Held Use
To prepare the HIM for hand-held use:

1.

If you are Dothis:
setting up:
A new HIM | Goto step 2 below.

A HIM that is | 1. Remove the HIM from the HIM cradle using

currentlyinthe |  the stepsin the Removing the HIM from the

HIM cradle HIM Cradle section.

2. Complete the stepsin the Disconnecting the
HIM from the System Modul e section.

3. Go to step 2 below.

Connect the appropriate cable between the HIM and the
communications port.

Note: A second SCANport connection is available
(communications port 2) at the bottom of the system
module. This port can also be used for a hand-held HIM.

Apply power.
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Placing the HIM in the HIM Cradle
To put the HIM in the HIM cradle:

1. If it'snot already connected, connect the SCANport cable to the
HIM.

2. With the keypad facing you, slide the top of the HIM up into the
HIM cradle and push the bottom end of the HIM into the cradle
until the tabs latch the HIM. The tabs lock the HIM into place.
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Appendix D

Understanding Catalog
Numbers

Catalog Numbers

Catalog numbers consist of various components that make up a 1394
system. Each character of the catalog number identifies a specific version
or option for that component. The first four numbers represent the family
of products (for example, 1394). The remaining characters represent a
specific version or option of that module or family.

Determining Catalog Numbers

To help you to understand, we will provide an example of how to
determine a catalog number for a 1394 system module.

The beginning portion of the catalog number for all 1394 system modules
is 1394x-SJT (S for system module, Jfor 360/480V AC, 50/60 Hz, and T
for three-phase). In addition, you have the following options for which
you must make a selection:
The options must appear in the order shown.
1394series-SIT kw rating-option-RL option
For example, if you were to use the table in the following section 1394
System Modulesto select the Series C, 5 kW, integrated mation controller,
with RIO and Axis Link, the catalog number would be:
1394C-SJIT05-C-RL

When you combine all of the numbers, you create the catalog number for
the system modul e that you require.
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System Modules 1394 System Module
Bulletin Input Input kw Factory Installed
Number Type Voltage Phase Rating Options

1294 | - - ]-
|

C = Series C enhancements !
Blank = No Series C enhancements

[ S = System module

J = 360/480V AC, 50/60 Hz

| T = three-phase

05=5kw
10 =10 kw
22 =22 KW (not available with the -L option)

A = With +/-10V DC analog input (HIM not included)

C = With IMC S Class integrated motion controller (supports four axes and four auxiliary encoder inputs)
D = With SERCOS network interface

L = With IMC S Class integrated motion controller (supports one axis and two auxiliary encoder inputs)
T = With IMC S Class Turbo integrated motion controller

E = With 9/Series interface

RL = With RIO and AxisLink (can only be ordered with the -C, -L, or -T options)

! Enhanced system modules have Smart Power, improved terminations, and EMI filtering. Enhancements available only with
1394C-SJTxx-A, -C, -D, -L, and -T system modules.

9/440 System Module (Resolver based systems)

Bulletin Number of System kw
Number Axes Type Rating

8520-C

1=1axis
3=3axes
4 =4 axes

&9/440

5=5kw
10 =10 kW
22 =22 kW

Note: 8520-C (Series C) system modules include Smart Power, improved terminations, and EMI filtering.
Refer to 9/Series Integration and Maintenance Manual (publication 8520-6.2) for more information.
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Bulletin kw
Number Rating

CNC Serial Drive System Module

Bulletin kw Auxiliary Auxiliary
Number Rating Feedback Feedback

8520-SER - -

5=5kw
10 =10 kW
22 =22 kW

2Q = Two ports Encoder Feedback
Blank = no option

4Q = Two more ports Encoder Feedback
Blank = no option

Note: Refer to 9/Series Integration and Maintenance Manual (publication 8520-6.2) for more information.

9/440 High Resolution/Absolute CNC System Module

High Performance 1326 Motor Internal Feedback Auxiliary Feedback

8520-CHR

5=5kwW
10 =10 kW
22 =22 kW

Al =Axis 1
Blank = no option

A2 = Axis 2
Blank = no option

A3 = Axis 3
Blank = no option

A4 = Axis 4
Blank = no option

2Q = Two ports Encoder Feedback
Blank = no option

4Q = Two more ports Encoder Feedback

Blank = no option

Note: 8520-CHR (Series C) system modules include Smart Power, improved terminations, and EMI filtering. Refer to 9/Series Integration and
Maintenance Manual (publication 8520-6.2) for more information.
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Axis Modules

External Shunt Modules
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Bulletin Output
Number Type Designator

1394 - -

l

C = Series C enhancements?
Blank = No Series C enhancements

[AM = Servo amplifer module

03=2kwW
04 =3kwW
07 =5kwW
50 = 15.6 kW
75=23.8 kW

IH = AM50 and AM75 with inside cabinet heatsink (Series C only)
Blank = 03, 04, 07, and AM50 and AM75 with through
cabinet heatsink only

! Enhanced axis modules have improved terminations and EMI filtering.

Shunt Resistor Kit for 5 and 10 kW System Modules

Bulletin kw
Number Type Rating

1394 -

| SR = Shunt resistor

| 10A = 1400W continuous, 40,000W peak

Shunt Modules for 22 kW System Modules

Bulletin
Number Type Style/Rating

1394 —

| SR = Shunt resistor

9A = 300W continuous 160,000W peak,

no fan

9AF = 900W continuous, 160,000W peak,
no fan

36A = 1800W continuous, 160,000W peak,
no fan

36AF = 3600W continuous, 160,000W peak,
fan cooled module




Catalog Numbers

D-5

System Module Cables

Control Interface Cables

Bulletin
Number Type

1394 -

SA15= 5.9 m (15 ft) cable for the 1394 Servo
AQB interconnect to the motion controller.

GE15= 5.9 m (15 ft) cable (drive-end connector on one
end and flying leads on the other) from an external
encoder to the 1394 GMC system module. You
will also require 1326-CEU or equivalent cable to
terminate to this cable.

GR04= 1.2 m (4 ft) cable from the REC (Resolver to
Incremental Encoder Converter) to the 1394
GMC System Module.

Single Axis Flying Lead Cable

Bulletin
Number Type Flying Lead 1394 Interface to

1394 -

|C = Cable

[ FL = Flying Lead

| AE = Analog/Encoder ControlLogix Servo Module

Cable Style and Length

01 = MO2AE flying lead to 1394-SJTxx-A flying lead, 1 axis, 1 m (3.28 ft)
03 = MO2AE flying lead to 1394-SJTxx-A flying lead, 1 axis, 3 m (9.84 ft)
08 = MO2AE flying lead to 1394-SJTxx-A flying lead, 1 axis, 8 m (26.24 ft)
15 = MO2AE flying lead to 1394-SJTxx-A flying lead, 1 axis, 15 m (49.2 ft)

Two-Axis Prewired Cable

Bulletin
Number Type 1394 Interface to

1394 -

CC = Cable with ControlLogix
MO2AE Connector

AE = Analog/Encoder ControlLogix Servo Module

Cable Style and Length

01 = MO2AE pre-wired connector to 1394x-SJTxx-A flying lead, 2 axes, 1 m (3.28 ft)
03 = MO2AE pre-wired connector to 1394x-SJTxx-A flying lead, 2 axes, 3 m (9.84 ft)
08 = MO2AE pre-wired connector to 1394x-SJTxx-A flying lead, 2 axes, 8 m (26.24 ft)
15 = MO2AE pre-wired connector to 1394x-SJTxx-A flying lead, 2 axes, 15 m (49.2 ft)
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1326AB Servo Motors

. Motor Flange
Bulletin Frame Motor Winding and Shaft ,  Standard
Number Type Voltage Series Length Designator ~ Sefies Feedbacks  Options

1326 - - -

|AB = Ferrite AC Servo Motor

| B = 480/360V AC

4 =108 mm frame diameter (115 mm bolt center)
5 = 149 mm frame diameter (165 mm holt center)
7 =194 mm frame diameter (215 mm bolt center)

Sequentially numbered to indicate the magnet stack length within a given
frame size

Letter designation for rated motor speed’

[21 = IEC metric flange with keyway

M = Multi-turn high-resolution feedback
Blank = resolver-based feedback

L = IP67 environmental rating only for all frame series

K4 =8.1 N-m (72 Ib-in.) Holding brake with 24V DC coil for 1326AB-B4 frame series

K5 =13.6 N-m (120 Ib-in.) Holding brake with 24V DC coil for 1326AB-B5 frame series

K7 = 41 N-m (140 Ib-in.) Holding brake with 24V DC coil for 1326AB-B7 frame series

K4L = 8.1 N-m (72 Ib-in.) Holding brake with 24V DC coil for 1326AB-B4 frame series with IP67 environmental rating
K5L = 13.6 N-m (120 Ib-in.) Holding brake with 24V DC coil for 1326AB-B5 frame series with IP67 environmental rating
K7L = 41 N-m (140 Ib-in.) Holding brake with 24V DC coil for 1326AB-B7 frame series with IP67 environmental rating

L Refer to the Servo Motor Performance Data section in Appendix A for the rated speeds of all 1326AB 460/380V Torque Plus Series motors.
2 High resolution encoder option is only available with IP67 environmental rating.

1326 Shaft Oil Seal Kit for 1326AB Motors

Bulletin Shaft Motor Series
Number Type Seal Material and Mounting

1326AB - - -

[MOD = Modification Kit

[ SS = Shaft Seal

[V = Viton

AB4 = For a B4 series motor (IEC metric)
B2 = For a B5 series motor (IEC metric)
C2 = For a B7 series motor (IEC metric)

Note: This kit is not required for IP67 motors. The shaft seal is factory installed.
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Motor Junction Box Kit for 1326AB Motors

Bulletin o
Number Type Description

1326AB - -

[MOD = Modification Kit

RJABL1 = Kit for all B4 and B5 series motors
RJC1 = Kit for all B7 series motors

Note: The motor comes standard with IP65 plug style connectors mounted radially to the motor. This kit
allows the connectors to be brought out axially to the motor without further wiring. Kit includes a
motor junction box and mounting hardware.

Note: Do not use this kit with the high resolution encoder option. Instead, use the right angle connector
cable option.

Feedback Mounting Adapter Kit for 1326AB Motors

Bulletin Mounting
Number Type Adapter Kit

1326AB - -

| MOD = Modification Kit

M40 = Allen-Bradley 845H Encoder for the
B4 series motor

M50 = Allen-Bradley 845H Encoder for the
B5 series motor

M60 = Allen-Bradley 845H Encoder for the
B7 series motor

M42 = Allen-Bradley 842A-31 Encoder for the
B4 series motor

M52 = Allen-Bradley 842A-31 Encoder for the
B5 series motor

M72 = Allen-Bradley 842A-31 Encoder for the
B7 series motor

Note: All kits contain a feedback mounting adapter, mounting hardware, and a coupling. The kit does not
contain a feedback device.

Note: Do not use this kit with the high resolution encoder feedback option.
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1326AS Servo Motors

Motor Flange
Bulletin Frame Motor Winding and Shaft Standard
Number Type \oltage Series Length Designator ~ Series Options

1326 - - -

|AS = Rare Earth AC Servomotor

| B =460V AC

3 =75 mm (Approximate stator size)

4 =100 mm (Approximate stator size)
6 = 150 mm (Approximate stator size)
8 =200 mm (Approximate stator size)

Sequentially numbered to indicate the magnet stack length within a given
frame size

| Letter designation for rated motor speed!

| 21 = |EC metric flange with keyway

K3=2.26 N-m
K4 =10.2 N-m

20 Ib-in.) Holding brake with 24V DC coil for 1326AS-B3 frame series
90 Ib-in.) Holding brake with 24V DC coil for 1326AS-B4 frame series
K6 = 36.7 N-m (325 Ib-in.) Holding brake with 24V DC coil for 1326AS-B6 frame series
K8 =50.9 N-m (450 Ib-in.) Holding brake with 24V DC coil for 1326AS-B8 frame series
xxxxx = Special design options (factory assigned)

— e~ — —

1 Refer to the Servo Motor Performance Data section in Appendix A for the rated speeds of the entire 1326AS Series family of motors.

1326 Shaft Oil Seal Kit for 1326AS Motors

Bulletin
Number Series

0041 —

5065 = Nitrile shaft seal for 1326AS-B3xxxx motors
5066 = Nitrile shaft seal for 1326AS-B4xxxx motors
5067 = Nitrile shaft seal for 1326AS-B6xxxx motors
5053-005 = Nitrile shaft seal for 1326AS-B8xxxx motors
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Motor Junction Box Kit for 1326AS Motors

Bulletin
Number Type

1326AS -

RJ34 = Right angle junction box
for B3 and B4 series motors.

Note: The motor comes standard with IP65 plug style connectors mounted radially to the motor. This kit
allows the connectors to be brought out axially to the motor without further wiring. Kit includes a
motor junction box and mounting hardware.

Feedback Mounting Adapter Kit for 1326AS Motors

Bulletin Mounting
Number Type Adapter Kit

1326AS - -

| MOD = Modification Kit

M32 = Allen-Bradley 842A-31 Encoder for the
B3 series motor

M42 = Allen-Bradley 842A-31 Encoder for the
B4 series motor

M62 = Allen-Bradley 842A-31 Encoder for the
B6 series motor

M82 = Allen-Bradley 842A-31 Encoder for the
B8 series motor

Note: All kits contain a feedback mounting adapter, mounting hardware, and a coupling. The kit does not
contain a feedback device.

Publication 1394-5.0 — May 2000



D-10 Catalog Numbers

1326AH Servo Motors

Bulletin Number Voltage

1326AH -

[B = 480/360 Volts

For specifications and a detailed description of the 1326AH

Hazardous Duty motors, refer to 1326AH Hazardous Duty Motors
Product Data (publication 1326AH-TD001B-US-P).

Number of

Motor

Bolt Circle and Frame Size Magnet Stacks Speed

Frontbell

Brake

Brake Size

3 =100 mm (3.93 in.) bolt circle, 85.9 mm (3.38 in.) maximum flange
4 =115 mm (4.52 in.) bolt circle, 109.2 mm (4.29 in.) maximum flange
5 =165 mm (6.49 in.) bolt circle, 152.4 mm (5.99 in.) maximum flange

30 = 3.0 Magnets
40 = 4.0 Magnets

E =3,000 rpm
F = 4,000 rpm

[21 = IEC Metric

Blank = Without brake
K = With Brake

Blank = Without brake

3 = Brake for motor with 100 mm (3.93 in.) bolt circle
4 = Brake for motor with 115 mm (4.52 in.) bolt circle
5 = Brake for motor with 165 mm (6.49 in.) bolt circle
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Power and Feedback Cables Motor Power Cables
Bulletin Motor Size Flex Cable Connector IP Cable
Number Type Function Used On Option Accessory Rating Length

1326 — -

C = Connector and cable
assembly

ITD = Power connection

B1 = 1326AB-B4xxxx, -B5xxxx or 1326AS-B3xxxx,
-Bdxxxx
C1 - 1326AB-B7xxxx, or 1326AS-B6xxxx, -B8xxxx

T = Flex-rated cable for high-flex applications
Blank = No option, standard cable

Blank = Single-standard connector

D = Double-ended, standard connector
E = Bulkhead connector

EE = Double-ended, bulkhead connector
RA = Right-angle connector

RB = Right-angle connector

Blank = IP65
L = IP67, harsh environment

005 = 5m (16.4 ft)
015 = 15m (49.2 ft
030 = 30m (98.4 )
060 = 60m (196.8 ft)
084 = 84m (275.5 ft)
090 = 90m (295.2 ft)

o~ —
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Bulletin
Number Type

Function

Motor Feedback Cables

Connector IP
Accessory Rating

Flex Cable
Option

Motor Size
Used On

Cable
Length

1326 -

C = Connector and cable
assembly

C = Resolver feedback
EC = High-resolution 1

LU = Commutation and encoder cable for all series motors

Blank = No option, standard cable

T = Flex-rated cable for high-flex applications

Blank = Single-standard connector
D = Double-ended, standard connector
E = Bulkhead connector

RA = Right-angle connector
RB = Right-angle connector

EE = Double-ended, bulkhead connector

Blank = IP65
L =1P67, harsh environment

005 = 5m (16.4 ft)
015 = 15m (49.2 ft)
030 = 30m (98.4 ft)
060 = 60m (196.8 ft)
084 = 84m (275.5 ft)
090 = 90m (295.2 ft)

1For use with 1326AB-Bxxxx-Mx motors only.
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Encoder Feedback Cables for 1326AB Motors

Use the following encoder feedback cables for connecting an optional
845H encoder to a 1326AB motor.

Bulletin
Number Type

1326 -

C = Connector and cable
assembly

Cable
Length

Motor Size

Function Used On

l E = 845H encoder

LU = Commutation and encoder cable for all series motors

15=151t
30=301t
50 = 50 ft!
100 = 100 ft*

1 Recommended for use with 12V encoders only.




Kit, fuse, for 1394-SR36A (Series B)

Kit, fuse, for 1394-SR36AF (Series B)

1394-SR36AF-FUSE-B

Catalog Numbers D-13

Miscellaneous Accessories The following additional accessories are also available:

Accessory: A-B Catalog Number: mj;f:ﬁturer’s

Terminal operating tool 1394-194 N/A

Terminal operating tool, steel 1394-194S N/A

Brake and thermal axis connector kit 1394-199 N/A

Cable ground clamp kit 1394C-GCLAMP N/A

1394-CCFK resolver feedback connector kit, (includes the | 1394-CCFK N/A

connector, pins, and extraction tool to connect to 1326-

CCU-xxx motor feedback cables)

Mating half for the 10-position resolver connector plug shell | N/A AMP 770580-1

Connector pins for resolver connector N/A AMP 770988-3

Crimp tool for Encoder/AQB N/A AMP 90758-1

Crimp-tool for resolver N/A AMP 90759-1

Extraction tool N/A AMP 455822-2

Mating half for the AQuadB 12-position auxiliary encoder | N/A AMP 770581-1

connector plug shells

Connector pins for AQuadB and encoder connector N/A AMP 770986-3

23A Roxburgh filter SP-74102-006-01 Roxburgh MIF323-GS

30A Roxburgh filter SP-74102-006-02 Roxburgh MIF330-GS

75A Roxburgh filter SP-74102-006-03 Roxburgh MIF375-GS

Terminator SP-74102-015-01 N/A

1394 User manual 1394-5.0 N/A

Brake and thermal connector operating tool N/A Wago 231-304

Auxiliary encoder connector kit 8520-M12F N/A

Fan replacement kit for 1394-AM50/AM75 axis modules SP-74102-271-01 N/A

Kit, fuse, for 1394-SR10A (5 and 10 kW system modules) | 1394-SR10A-FUSE-A Bussmann

FWP-40A14F
Kit, fuse, for 1394-SR9A (Series B) 1394-SR9A-FUSE-B
Kit, fuse, for 1394-SR9AF (Series B) 1394-SR9AF-FUSE-B | Bussmann
1394-SR36A-FUSE-B | FWP-50A14F

Note: To determine the series of your module, refer to FigureP.1in

the Preface.

Publication 1394-5.0 — May 2000



D-14 Catalog Numbers

Publication 1394-5.0 — May 2000



Index

Numerics

1326 cable pin-outs
1326-CCUT-xxx flex rated commutation
cable B-23
1326-CCU-xxx standard commutation cable B-23
1326-CECUx-xxx L-xxx high-resolution feedback
cable B-24
1326-CEU-xxx encoder feedback cable B-24
1326-CPB1T-xxx flex rated power cable B-25
1326-CPB1-xxx standard motor power cable B-24
1326-CPC1T-xxx flex rated power cable B-25
1326-CPC1-xxx standard power cable B-25

1394 analog servo system
commissioning 7-1
configuring 8-1
Human Interface Module (HIM) 1-7
interconnect diagrams B-9
parameters 8-3
setting up 7-2
software diagram (part 1) 8-28
software diagram (part 2) 8-29
wiring 5-1

1394 cable pin-outs
1394-CCAE B-26
1394-CFLAE B-27
1394-GE15 B-28
1394-GR04 B-28
1394-SA15 B-29

1394 programming information
CNC 8-1
GMC or GMC Turbo 8-1
SERCOS 8-1

1394 standard features 1-15
control 1-15
integration 1-16
power 1-16

1394 system
commissioning GMC/GMC turbo 6-1
installing for all systems 2-1
overview 1-1
troubleshooting 9-1
wiring for all systems 3-1
wiring for GMC/GMC turbo 4-1

1394 system modules 1-10

1394 system overview
1394 system components 1-9
9/440 1-8
9/Series 1-5
analog servo 1-7
CNC interface 1-5
GMC 1-3
GMC Turbo 1-3
SERCOS 1-6

1394 System Safety Precautions 1-2

1394-DCLM
checking for a blown fuse 9-23
DC link cable 1-14
dimensions A-18
linking two DCLMSs together 2-11
mounting 2-11
power plug 2-11
specifications A-4
1394-DIM
configuration 4-21
configuration examples 4-22
DIM not connected to axis 4-23
DIM with multiple axis 4-22
DIM with single axis 4-23
input power wiring 4-24
connected to 1394-GMC/GMC turbo 4-19
connected to 1398-DDM-xxx 4-20
connecting DIM ground to system ground 4-30
connecting position feedback encoder 4-29
dimensions A-18
installing resolver feedback input plug 4-30
overview 1-14
specifications A-4
wiring and configuring external drive 4-26
24V logic input power
specifications A-5

A

Allen-Bradley label
series designator P-3

analog servo system
See 1394 analog servo system

analog test points
setting up for analog servo 7-5

analog torque
defining for analog servo 7-8

analog velocity

defining for analog servo 7-7
applying power

for analog servo 7-3

for GMC 6-2

auto tuning C-10
for analog servo 7-11

axis module
axis module overview 1-11
catalog numbers D-4
dimensions A-18
installing replacement 9-18
LED 9-2
power dissipation A-10
removing 9-17
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replacing AM50 and AM75 fan 9-28
installing the new fan 9-31
removing the fan 9-28

specifications A-3

AxisLink 4-14

extended length 4-15

extended node (GMC Turbo) 4-15
extended node (GMC) 4-14
setting (GMC) 6-4, 6-5

B

bonding modules

multiple sub panels 2-8

bonding your system 2-6

bonding modules 2-6

C

cables

1326 cable pinouts B-23
1394 cable pinouts B-26
catalog numbers
control interface D-5
power and feedback D-11
single axis flying lead D-5
system module D-5
two-axis prewired D-5
connecting 1394 Analog Servo to ControlLogix
(connector) B-26
connecting 1394 Analog Servo to ControlLogix
(flying leads) B-27
connecting AQB to analog servo 5-5
connecting motor 3-26
connecting SCANport to analog servo 5-5
system module D-5

catalog numbers
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axis module D-4
cables
control interface D-5
power and feedback D-11
single axis flying lead D-5
system module D-5
two-axis prewired D-5
external shunt modules D-4
external shunt resistor D-4
feedback mounting adapter kit
1326AB motors D-7
1326AS motors D-9
miscellaneous accessories D-13
motor junction box kit
1326AB motors D-7
1326AS motors D-9
motors
1326AB D-6

1326AH D-10
1326AS D-8
shaft oil seal kit
1326AB motors D-6
1326AS motors D-8
shunt modules for 22 kW D-4
system module
1394 systems D-2
9/440 high resolution/absolute D-3
9/440 systems D-2
CNC Serial Drive D-3
understanding D-1
CE
complying with 2-1
EMC directive 2-1
grounding to meet CE requirements B-30
low voltage directive 2-2
meeting requirements 2-2
CE diagrams B-1
certification A-1
circuit breakers
specifications A-6
CNC interface system
Data Highway Plus 1-5
interconnect diagrams B-12
overview 1-5
commissioning
1394 GMC and GMC turbo systems 6-1
configuring
1394 analog servo system 8-1
connecting
communication cables 4-7
contact ratings
specifications A-3
contactor
specifications for user-supplied A-5
contents of manual P-2
continuous status
viewing 9-6
conventions
conventions used in this manual P-3
used for parameters 8-2
copy cat C-7
copying system information C-8
pasting system information C-9
crimp tool D-13
customer responsibility
receiving and storage P-4

D

data highway connection 4-13
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DC Link Module (DCLM)

See 1394-DCLM
DCLM

See 1394-DCLM
digital torque

defining for analog servo 7-9
digital velocity

defining for analog servo 7-8
DIM

See 1394-DIM

dimensions

1394-DCLM A-18

1394-DIM A-18

AB motors
1326AB-B4 A-25
1326AB-B5 A-26
1326AB-B7 A-27

AS motors
1326AS-B3 A-28
1326AS-B4 A-29
1326AS-B6 A-30
1326AS-B8 A-31

axis module A-18

external shunt A-22

filter A-20

motors A-25

shunt module
1394-SR10A A-22
1394-SR-36xx A-24
1394-SR-9xx A-23

system module A-17

documentation
related documentation P-3

Drive Interface Module (DIM)
See 1394-DIM

E

EEPROM 7-2
EMC directive 2-1

encoder
feedback wiring 4-10

encoder feedback cables
catalog numbers, 1326AB motors D-12

environmental specifications
See specifications A-9

European Union directives 2-1
exiting

before you finish setting up for analog servo 7-2

extended length AxisLink 4-15

external shunt
dimensions A-22

external shunt modules
catalog numbers D-4
mounting 2-15
mounting inside the cabinet 2-14
mounting outside the cabinet 2-13
orientation 2-12

external shunt resistor
connecting 3-26
mounting 2-11

extraction tool D-13

F

factory default
resetting to 6-4, 6-5
faults
analog servo
ATune Fault 9-12
Bus Config 9-10
Bus Loss 9-12
Bus Low VIt 9-10
Bus Ovr VIt 9-10
CAN Hdwr 9-10
Cntctr Flt 9-10
Cur Limit 9-10
Cur Scaling (changed to Ring Write) 9-12
Fdbck Loss (resolver) 9-12
Ground FIt 9-11
Hdwr Fault 9-11
I(t) Fault 9-12
Memory 9-11
NV Memory 9-11
Ovr Speed 9-12, 9-13
Ovr temp 9-11, 9-12, 9-13
Phase Loss 9-11
Pre Charge 9-11
ring write 9-12
Serial Flt 9-11
Sftwr Flt 9-11
Shunt TmOut 9-11
Unkn Module 9-11
Unknown Flt 9-11
finding for 9/440 system 9-5, 9-13
finding for analog servo system 9-5, 9-10
finding for CNC interface system 9-5, 9-10
finding for GMC system 9-5
HIM display 9-7
system module
analog servo 9-10
understanding
analog servo systems 9-10
axis module 9-12
viewing status
continuous (GMC) 9-6
instantaneous (GMC) 9-5
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feedback mounting adapter kit
catalog numbers

1326AB motors D-7

1326AS motors D-9

filters
dimensions A-20
specifications A-4
flex /0 4-16

fuses
checking for a blown fuse in 1394-DCLM 9-23
replacing 1394-SR10A fuse 9-25
replacing 1994-SR9A, -SR9AF, SR36A, and
-SR36AF shunt modules 9-26
replacing in 1394 shunt module 9-25

G

GMC
fault descriptions 9-9
interconnect diagrams B-3

GMC system
AxisLink connections 4-14
DH-485 connections 4-13
encoder wiring 4-10
extended AxisLink connections 4-15
fault LEDs 9-9
flex I/O connections 4-16
input wiring board
descriptions 4-5
layout 4-2
overview 1-3
registration inputs 4-7
remote 1/O connections 4-16
serial communications 4-11
setting up using GML 3.x.x 6-5
setting up using GML Commander 6-3
SLC interface connections 4-17
wiring 4-1
GMC Turbo
SLC interface setup 4-17

GML 6-5

GML window 9-5, 9-6

Online Manager window 9-5, 9-6

viewing status
continuous 9-6
instantaneous 9-5

watch feature 9-6

window 9-6

grounding
multiple sub panels 3-13
PE ground for safety 3-12
system to subpanel 3-12
to meet CE requirements B-30
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HIM 7-2

continuing from where you left off
(analog servo) 7-2

control status mode C-6
copy cat feature C-7
disconnecting from the system module C-14
display mode C-5
EEProm mode C-5
link mode C-5
linking parameters C-6
overview C-1
overview of programming C-11
placing in the HIM cradle C-16
program mode C-5
removing from the HIM cradle C-14
removing the module from the 1394 C-14
search mode C-6
setting up for hand-held use C-15
startup mode C-5
understanding modes C-5
understanding operation C-4
understanding the keys C-2

Human Interface Module, See HIM

input power wiring 3-18
determining input power 3-6
ground jumper
22 kW settings 3-9
5 and 10kW settings 3-8
grounded power configuration 3-6
ungrounded power configuration 3-7

input transformer
specifications A-6
input wiring board
analog servo layout 5-2
analog servo system
signal descriptions 5-4
installing 2-1
mounting 2-8
instantaneous status
viewing 9-5
interconnect diagrams B-1
analog servo B-9
CNC interface B-12
GMC B-3
GMC, analog servo, CNC interface B-2
thermal
analog servo, 1394x -SJTxx-A B-21
GMC, 1394C-SJTxx-L B-19
GMC, 1394x-SJTxx-C and -T B-15
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LED
9/440 system 9-3
analog servo system 9-2
axis module 7-3, 9-2, 9-4
CNC Interface system 9-3
GMC system 9-2
/O ring status 9-3
R-1/0 9-3
status 9-2, 9-3, 9-4
system module 9-2
system module status 6-3, 7-3, 7-11
understanding 9-2
WATCHDOG 9-3
limits
defining for analog servo 7-10
line input fusing
specifications for user-supplied A-5
low voltage directive 2-2

M

modules
installing replacement axis 9-18
installing replacement system 9-20
removing axis 9-17
replacing AM50 and AM75 fan 9-28
removing system 9-19
replacing 9-16
replacing 1394-SR10A fuse 9-25
replacing fuse in 1994-SR9A, -SR9AF, SR36A,
and -SR36AF 9-26

monitoring an axis

for analog servo 7-5
motor dimensions

See dimensions

motor feedback cables
catalog numbers D-12

motor junction box kit
catalog numbers
1326AB motors D-7
1326AS motors D-9

motor power cables
catalog numbers D-11

motors

1326AB 1-12

1326AH 1-13

1326AS 1-12

catalog numbers
1326AB motors D-6
1326AH motors D-10
1326AS motors D-8

defining

custom for analog servo 7-6
for analog servo 7-5

mounting
1394-DCLM 2-9, 2-11
1394-DIM 2-9
axis modules 2-9
external shunt modules 2-11
external shunt resistor 2-11
GMC and GMC turbo systems 2-16
mounting your 1394 system 2-8
requirements
See system mounting requirements
requirements, system 2-3
system module 2-8

multi-drop
setting 6-4, 6-5

0]

Off-line Development System (ODS) 1-5
Online Manager window 9-6

P

parameters
1394 analog servo system 8-3
descriptions 8-2
linking C-6
pin-outs
1326 cables B-23
1394 cables B-26
power
applying to your analog servo system 7-3
applying to your GMC system 6-2
control 3-18, 3-19, 6-2, 7-3
input 3-6, 6-2, 7-3
wiring 3-18
power dissipation A-10
1394-DCLM A-11
1394-DIM A-11
axis module A-10
shunt resistor A-11
system module A-10
problems
detecting 9-2
programming information 8-1

R

reference source
defining for axis for analog servo 7-6

related documentation P-3
remote 1/O 4-16
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resetting
critical drive parameters 6-4, 6-5
the system 6-4, 6-5

S

saving
enabling 6-5
SCANport
adapter 5-7
analog servo System 1-7
SERCOS System 1-6
wiring for 1394 analog servo system 5-1

SERCOS system
overview 1-6
serial communications 4-11
Series designator P-3
servo motor performance data
1326AB motors A-32
1326AS motors A-33
setting up
analog servo system 7-2
analog test points for analog servo 7-5
at the system level for analog servo 7-4
precautions 7-1
preparing the system for 6-4, 6-5
what you need for analog servo 7-2
what you need for GMC 6-3, 6-5

shaft oil seal kit
catalog numbers
1326AB motors D-6
1326AS motors D-8

shock A-9

shunt module

cable routing 3-30

connecting 3-28

connecting power 3-29

dimensions
1394-SR10A A-22
1394-SR-36xx A-24
1394-SR-9xx A-23

fan wiring 3-33

replacing fuse in 1994-SR9A, -SR9AF, SR36A,

and -SR36AF 9-26
specifications A-8
shunt resistor
catalog numbers D-4
dimensions A-22
external D-4
power dissipation A-11
replacing 1394-SR10A fuse 9-25
specifications A-8
SLC interface, GMC Turbo 4-17
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software diagram
1394 analog servo, part 1 8-28
1394 analog servo, part 2 8-29
specifications A-1
1394-DCLM A-4
1394-DIM A-4
axis module A-3
certifications A-1
circuit breakers A-6
communications A-11
AxisLink A-16
dedicated discrete 1/0 A-12
DH-485 A-13
encoder input A-11
flex 1/10 A-13
GMC system A-14
remote I/O adapter A-15
serial /0 A-12
contact ratings A-3
environmental
air temperature A-9
elevation A-9
humidity A-9
shock A-9
vibration A-9
filters A-4
input transformer A-6
power dissipation A-10
1394-DCLM A-11
1394-DIM A-11
axis module A-10
shunt resistor A-11
system module A-10
shunt module A-8
shunt resistor A-8
system A-1
system module A-2
user-supplied components
24V logic input power A-5
5V external encoder power A-6
contactor A-5
line input fusing A-5
start up
precautions 6-1

storage P-4
storing your 1394 2-2

support
local product P-4
technical product assistance P-4

switches
Address 6-4, 6-5
Init 6-4, 6-5
Memory 6-4, 6-5
Reset 6-4, 6-5
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system module
catalog numbers D-2
dimensions A-17
installing a replacement 9-20
LED 9-2
power dissipation A-10
removing 9-19
specifications A-2

system mounting requirements 2-3
layout on subpanel 2-4
mounting 1394x-AM50/75 heatsink through the

back of the cabinet 2-6

spacing 2-3

T

terminal operating tool 4-4, 5-2, D-13
terminator 2-10

tools
crimp D-13
extraction D-13
troubleshooting 9-1
axis running uncontrollably 9-13
motors
no rotation 9-15
not responding to velocity command 9-14
overheating 9-15
noise on command or resolver signal wires 9-14
system running uncontrollably 9-13
unable to obtain desired motor
acceleration/deceleration 9-13
unstable axis 9-13
unstable system 9-13
tuning C-10
for analog servo 7-11

U

understanding basic wiring requirements 3-2
EMI/RFI bonding 3-4
EMI/RFI shielding 3-4

input power conditioning 3-5

routing cables 3-3

shielding 3-4

wire sizes 3-4
understanding DIM signals 4-24

analog output 4-25

drive enable output 4-25

DROK 4-24

unpacking modules 2-3

user-supplied components
See specifications

\%

vibration A-9

W

watch 9-6
wiring
1394 analog servo system 5-1
analog servo encoder 5-5
axis power 3-19
thermal and brake leads 3-20
encoder feedback
requirements 4-10
external shunt resistor 3-26
feedback to system modules 3-24
for all systems 3-1
GMC and GMC turbo systems 4-1
shunt modules 3-28
required tools and equipment 3-28
system module power
22 kW systems 3-17
5 and 10 kW systems 3-14
required tools and equipment 3-17
terminal blocks
wiring 22 kW systems 3-16
wiring 5 and 10 kW systems 3-14
understanding requirements 3-14
understanding for analog servo system 5-1
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