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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



P-2 Preface

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 =
= . @ O 0T CEGEde 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
‘ 0 0
&7 T p—
AxisLink ———n
PanelView 550 ) 1394C-SITacL
555 5 Ok O OTOEOR -
DDDDD %EFE bl U NN A =
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RS-232/-422

Flex 110

AAA

Discrete Outputs

Discrete Inputs

Yyv .| | |

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 Orotde
[0\ [&\ = =
B
EEmT Fiber Optic Ring e 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 1394 SERCOS System

o Yo O OB C
| O
K
=
ControlLogix Chassis
[A]_A
SERCOS
SERCOS

Publication 1394-5.0 — May 2000

1326AB, 1326AS, and MP Series Motors

6 OF 0% O TOEBE
=

e === 1| 1304 SERCOS System

1326AB, 1326AS, and MP Series Motors

SERCOS




Overview 1-7

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.

Publication 1394-5.0 — May 2000



1-16 Overview

Publication 1394-5.0 — May 2000

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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(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.

Publication 1394-5.0 — May 2000



2-6 Installing Your 1394 (applies to all systems)

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 AR 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

e

\ 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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Wiring System, Axis, and Shunt Modules, and Motors (for all systems) 3-3

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 |2 |—3
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
il

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/ee

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/ee)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 3
stress relief.
System module )
ground bar 1394 front view
Clamp Attachment Wiring to Axis Module

Cable Preparation

Publication 1394-5.0 — May 2000

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‘
. Moty ]
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
o @ = @
gy CLood Al
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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
(¢]
o

NOT USED

REGL 5V

REG1_24V @)
o

REG_COM  ci5lllo 00
CHASSIS 000
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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

O OO O0OO0OOOOO0OO0OO0OO0ODOOO0ODODOLOOOL OO OO OoOOoOOo
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O O
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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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i

fl 1
=i o
(= Oz

=
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M, ®
HEl5 (=1
e (2 i —— =
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HEH S = &>
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o H e = o
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o g
B C o e >
o o) e R i R e
o ap o

oo = e

= _a o

Y o =

Blo> aco
F—H e ce
O e co
==
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e Re—!

-

= Axis 0 (J5
° Resolv(er !leedback Input
c— c—) Axis 1 (J6
e i;zo;vz}rfeedback Input
O 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
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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
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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
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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 OC 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 o= = 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
=0 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)[MmiaE
o o “
& —
G E— R c——
il Mlgc) o — Y ——)
o 16— ——
B2 a o 1o
@ —)

R

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
) 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) Hem 1° o : Axis 2 on 1394
. — 5 s E— ) Axis 1 (J6) 41
Auxillary Encoder Input BE | o e T > 1394 DIM Plug 7
nE a——o 1o : i
. Axis 2 (35) Lt |t T —15 Axis 2 (37) ;| +— DIMAxis 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 BiE | B0 |G — 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)
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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.

Publication 1394-5.0 — May 2000



Wiring Your 1394 Analog Servo System

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 co