DSA"
Digital Servo Drives

Installation Manual
Version 2.1



NOTE: Progressisan ongoing commitment at Gddings & Lewis. We continually strive to offer the most
advanced products in the industry; therefore, information in this document is subject to change without
notice. Theillustrations and specifications are not binding in detail. Giddings & Lewis shall not be liable
for any technical or editorial omissions occurring in this document, nor for any consequential or
incidental damages resulting from the use of this document.

DO NOT ATTEMPT to use any Giddings & Lewis product until the use of such product is completely
understood. It isthe responsibility of the user to make certain proper operation practices are understood.
Giddings & Lewis products should be used only by qualified personnel and for the express purpose for
which said products were designed.

Should information not covered in this document be required, contact the Customer Service Department,

Giddings & Lewis, 660 South Military Road, P. O. Box 1658, Fond du Lac, WI 54936-1658. Giddings &
Lewis can be reached by telephone at 920 921 7100.

(C) 2001 - 2002 Giddings & Lewis, LLC

Windows is aregistered trademark of Microsoft Corporation
MMC isatrademark of Giddings & Lewis, LLC



Preface

Introduction . ... 1
Who Should Use thisManual .................. .. ... ... ... 1
Purpose of thisManual ................... ... ... ..., 1
Contentsof thisManual. .............. ... ... o i ... 1
Conventions Used inthisManual . ............................. 2
Product Receiving and Storage Responsibility .................... 2
Giddings & Lewis SUPPOIt. . . ... oot 3
Local Product Support. . ... 3
Technical Product Assistance . ..., 3
Installing Your DSA Drive
Chapter Objectives. . . ... 1
Complying with European Union Directives . .................... 1
EMC DIrective. . . ... 1
Low Voltage Directive. . ... 2
Before Mounting Your System ............. ... ... i 2
Storing Your DSA Drive Before Installation ................. 3
Unpacking Modules. . ... 3
System Mounting Requirements .. .............. ... oo, 3
Ventilation Requirements ............... .. ..., 4
Sizingan Enclosure . ........... 5
Transformer Sizing. . ... 5
FUSE SIZING . ..o oo 7
Bonding Your System . ... ... 7
Bonding Modules. . ........ .. 7
Bonding Multiple Subpanels .. ................ ... ... ... 9
Mounting Your DSADriVe. ... 10
DSA Drive Connector Data
Chapter Objectives. . . ... 1
Understanding DSA Drive Connectors ................ccovvn... 1
DSA Drive Front Panel Connections. . ...................... 2
DSA Drive (with SERCOS) Front Panel Connections . ... ..... 10
Understanding DSA Drive
170 Specifications . ... 18
Digital 1I/0 Power Supply . . ............ 18
Digital Inputs . .. ... 18
Digital OUtpULS. . ... ..o 19
Analog COMMAND Input. . ... 21
Analog ILIMIT Input . ... e 22
Analog OutpuUt. . . ... 23
Auxiliary +5V Logic Supply . ... 24
Understanding Motor Encoder Feedback Specifications. . ......... 25
AM,BM,and IMInputs . ... 25
Hall Inputs . ... 27
Thermostat Input. ............ .. i 27
+ Limitand - LimitInputs ................ ... ... ..., 28

Encoder Phasing ........... ... 29



Motor Encoder Connection Diagram . ..................... 30

Unbuffered Motor Encoder Outputs ...................... 31
Buffered Motor Encoder Outputs. ........................ 31
Understanding Auxiliary Encoder Feedback Specifications .. ...... 32
Understanding the Serial Interface. ........................... 33
Default Serial Interface Settings. .......................... 34
Restoring Drive Communications . . ....................... 34
Connecting Your DSA Drive
Chapter Objectives . . ... 1
Understanding Basic Wiring Requirements...................... 1
Building Your Own Cables ............ ... ..., 2
Routing High and Low Voltage Cables...................... 3
Grounding Your DSADIIVE . ... 4
Grounding Your System to the Subpanel .................... 4
Grounding Multiple Subpanels ............................ 5
Motor Power Cable Shield Termination ..................... 5
Wiring Your DSADIIVE. ..o oo 7
Connecting Interface Cables .............................. 7
Connecting Your SERCOS Fiber Optic Cables . .............. 8
Specifications and Dimensions
Chapter Objectives . . ... 1
DSA Drive Specifications. . ... 1
General Power Specifications. . ...................... ... ... 1
Physical and Environmental. .............................. 4
Power Dissipation. .. ... 5
CoNtrol ... 5
Inputsand Outputs. . ... 6
Serial Communication. . ........... . 6
Motor Feedback . ............ 6
Auxiliary Feedback . ............ ... .. 7
CoNNECLOrS . . ..o 7
SERCOS Communication .. ..., 7
DIMENSIONS . . o vt 8
I nter connect Diagrams
Chapter Objectives . . ... 1
DSA Drive to Cable and Interconnect Diagrams . . ............... 1
DSA Drive and Motor Cable Diagrams. ........................ 2
DSA Drive and Motor Cable Combinations. ................. 2
DSA Drive to Motor Interconnect Diagrams. . ............... 4
DSA Drive Power Wiring Diagrams .. ...t 13
Start/Stop String Configuration Diagram Examples ............. 18
24V DC Start/Stop String Examples. . ............. ... 18
120V AC Start/Stop String Examples. ..................... 23
ControllingaBrake............ ... i 27
Grounding for DSA Drive CE Requirements. .................. 30
DSA Drive to Shunt Module Interconnect Diagrams. ............ 32

DSA Drive to 300W Active Shunt Module. ................. 32



DSA Drive to 200W Passive Shunt Module. . .. .............. 33

DSA Drive to 900W Passive Shunt Module. . ................ 34
DSA Drive to Two 900W Passive Shunt Module ............. 36
Material Numbers and Accessories
Chapter Objectives. . . ... 1
DSA DIIVES. . oot 2
DSAPro Software. .. ... 3
ACLIneFIlters. ... 3
External Shunt Kits . ......... .o 4
Cables ... 5
Motor Power Cables ............. .. o i 5
SERCOS Interface Fiber Optic Cables. . ..................... 5
Motor Feedback Cables .............. ... ... ... ... ... . ... 6
DSA Drive Interface Cables .. ........... ... .. ... ... ... .. 6
Break Out Boards, Cables,and Kits . ........................ 7
Trooubleshooting Your DSA Drive
Chapter Objectives. . . ... 1
Maintainingthe Drive . .......... .. i 1
Periodic Maintenance. . . ...ttt 1
General Troubleshooting................. ... ... .. 2
Error Codes . ...t 2
Troubleshooting for SERCOS Drives ..., 7
SERCOS Module Status LED. ..., 7

SERCOS Network Status LED. .. ......... ... .. ... ... .... 7






Preface

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

e Who should use this manual

e Purpose of this manual

¢ Contents of this manual

* Related documentation

e Conventions used in this manual

*  Product receiving and storage responsibility

e Giddings & Lewis support

Who Should Usethis Use this manual for designing, installing, and wiring your DSA Digital Servo
Manual Drive (DSD). The manual is intended for engineers or technicians directly
u involved in the installation and wiring of the DSA Drive.

If you do not have a basic understanding of the DSA Drive, contact your local
Giddings & Lewis representative for information on available training courses
before using this product.

Purpose of this M anual This manual provides the mounting, wiring, and connecting procedures for the
DSA Drive and standard Giddings & Lewis motors recommended for use
with the DSA Drive.

Contents of this Manual Refer to the following listing for the descriptive contents of this installation

manual.
Chapter Title Contents

Describes the purpose, background, and
Preface scope of this manual. Also specifiesthe

audience for whom this manual is intended.

1 Installing Your DSA Drive Brr(in\\;gd&mountmg information for the DSA

: Provides 1/0, encoder, and seria interface
2 DSA Drive Connector Data connector locations and signal descriptions.
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Chapter Title Contents
3 Connecting Your DSA Provides connection and wiring information
Drive for the DSA Drive.

Provides physical, electrical,
environmental, and functional
specifications for the DSA Drive.

Specifications and

Appendix A Dimensions

Providesinterconnect diagramsfor the DSA

Appendix B | Interconnect Diagrams Drive.

Provides Material Numbers and
descriptions of the DSA Drive and related
products.

Material Numbers and

Appendix C Accessories

ConventionsUsed inthis  The following conventions are used throughout this manual.
Manual

» Bulleted lists such as this 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
appears in italics

Product Receavi ng and You, the customer, are responsible for thoroughly inspecting the equipment

T before accepting the shipment from the freight company. Check the item(s)
or age Respons bil Ity 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 are responsible for notifying the freight agent. Leave the
shipping container intact and request that the freight agent make a visual
inspection of the equipment.

Store the product in its shipping container prior to installation. If you are not
going to use the equipment for a period of time, store using the following
guidelines.

e Use aclean, dry location

* Maintain an ambient temperature range of -40 to 70° C
(-40 to 158° F)

¢ Maintain a relative humidity range of 5% to 95%, non-condensing
»  Store it where it cannot be exposed to a corrosive atmosphere

« Store it in a non-construction area
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Giddings & Lewis
Support

Giddings & Lewis offers support services worldwide.

Local Product Support

Contact your local Giddings & Lewis representative for:

e Sales and order support
e Product technical training
e Warranty support

e Support service agreements

Technical Product Assistance

If you need technical assistance, call your local Giddings & Lewis
representative or Giddings & Lewis Technical Support at (800) 558-4808 in the
United States or (920) 921-7100 outside the US. For technical support via
e-mail, use tech.support@giddings.com

In Europe, product assistance can be obtained between 8:30 and 17:30 local time,
Monday through Friday at (+44)151-546-2010 or viafax at (+44)151-547-2801.
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Chapter 1

Chapter Objectives

Complying with
European Union
Directives

Installing Your DSA Drive

This chapter provides system installation guidelines and procedures for
mounting your DSA drive. This chapter covers the following topics:

e Complying with European Union directives
< Before mounting your system
« Bonding your system

¢ Mounting your DSA drive

The following information is a guideline for proper
installation. The National Electrical Code and any other
governing regional or local codes overrule this information.
Giddings & Lewis cannot assume responsibility 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 is installed 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/EEC Electromagnetic
Compatibility (EMC) using a technical construction file and the following
standards, in whole or in part:

« EN 50081-2 EMC - Emission Standard, Part 2 - Industrial Environment
e EN 50082-2 EMC - Immunity Standard, Part 2 - Industrial Environment

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

The product described in this manual is intended for use in an industrial
environment.
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Before Mounting Your
System

To meet CE requirements, the following additions are required:

Install a power line filter between the AC power source and the drive
input, as close to the drive as possible (refer to Appendix C for available AC
line filters).

»  Terminate the motor power cable shield to the chassis clamp provided.
e To meet CE requirements, the following additions may also be required:

* Run single-phase input wiring in a conduit that is grounded to the
enclosure.

e Terminate the shields of the motor power cables and the motor feedback
cables to the enclosure at the point of entry.

L ow 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 applies in whole or
in part. Additionally, the standard EN 50178 Electronic Equipment for use in Power
Installations applies in whole or in part.

Refer to Appendix B for interconnect information.

Before you mount your DSA Drive system make sure you understand the
following:

* how to store your DSA Drive before installation
¢ how to unpack the system

e the minimum mounting requirements
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Soring Your DSA Drive Before Installation

The DSA Drive should remain in the shipping container prior to installation.
If the equipment is not to be used for a period of time, store it as follows:

e Use aclean, dry location

*  Maintain an ambient temperature range of -40 to 70° C
(-40 to 158° F)

¢ Maintain a relative humidity range of 5% to 95%, non-condensing
» Store it where it cannot be exposed to a corrosive atmosphere

« Store it in a non-construction area

Unpacking Modules

Each DSA Drive ships with the following:
e One DSA Drive

Remove all packing material, wedges, and braces from within and around the
components. After unpacking, check the item(s) name plate Material Number
against the purchase order.

System Mounting Requirements

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

e The DSA Drive must be enclosed in a grounded conductive enclosure
offering protection as defined in standard EN 60529 (IEC 529) to IP55
such that they are not accessible to an operator or unskilled person, in
order to comply with UL" and CE requirements. A NEMA 4X enclosure
exceeds these requirements providing protection to 1P66.

e The ambient temperature of the location in which you will install the DSA
Drive must not exceed 55° C (131° F).

¢ You must install the panel on a flat, rigid, vertical surface that won't be
subjected to shock, vibration, moisture, oil mist, dust, or corrosive vapors.

e You need to maintain minimum clearances (refer to Figure 1.1) 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 DSA Drive.
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Ventilation Requirements

This section provides information to assist you in sizing your cabinet and
locating your DSA Drive(s) inside the cabinet.

Figurel.1
Minimum Clearance Requirements

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

Allow 12.7 mm (0.5in.) ( Allow 12.7 mm (0.5in.)
side clearance : side clearance

Minimum cabinet depth = 243.8 mm (9.6 in.)
Minimum front clearance = 76.2 mm (3.0 in.)

®
e b

Motor cable entry areafor ground

@

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

If the cabinet is ventilated, use filtered or conditioned air to
IMPOR- ; . )
prevent the accumulation of dust and dirt on electronic

components. The air should be free of oil, corrosives, or
electrically conductive contaminants.

Refer to Appendix A for DSA Drive power dissipation specifications.



Installing Your DSA Drive

Sizing an Enclosure

As an additional aid in sizing an enclosure with no active method of heat
dissipation, either of the following approximate equations can be used:

Metric Sandard English
A= 0380 A = 2408Q
18T-1.1 T-11

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

Where T is temperature difference between
inside air and outside ambient (°F), Q is
heat generated in enclosure (Watts), and A
is enclosure surface area (ft2). The exterior
surface of al six sides of an enclosureis
calculated as

A = 2dw + 2dh + 2wh

A = (20w + 2dh + 2wh) / 144

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

Where d (depth), w (width), and h (height)
areininches.

Transformer Sizing

The DSA Drive does not require isolation transformers. However, a
transformer may be required to match the voltage requirements of the
controller to the available service. To size a transformer for the main AC
power inputs, the power output (KVA) of each axis must be known. This can
be derived by calculating the horsepower for each axis and converting that
horsepower into units of watts. If you are supplying power to more than one
motor and a DSA Drive, simply add the kW ratings together from each

calculation to get a system kW total.

IMPOR-

If using an autotransformer, ensure that the phase to
neutral/ground voltages do not exceed the input voltage
ratings of the drive.

Definitions:

kW = power or real power
KVA = apparent power

Transformer KVA rating = (Sum of average output power of each axis) x 2.0.
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If you are using the Giddings & Lewis system sizing
program, the average speed and average torque data has
already been calculated and can be used in the above
equation. If you are not sure of the exact speed and torque
in your application, another approach is to look at the
speed/torque curve for your DSA Drive/motor
combination and use the values for the worst case
continuous speed and torque.

Calculations are multiplied by a factor to compensate for
IMPOR- L
the power and loss elements within a power system. A

factor of 2.0 is used with a single phase system and a factor
of 1.5 is used with a three phase system. This factor should
minimize the effects of the secondary line voltage sagging
in the transformer during peak current periods.

Example:

A = Speed(RPM)xTorque(Ib—in)X746WattsX KVA
63, 025 HP 1000Watts

KV

kya = (5.000(RPM))X17.7(Ib~in)
42, 250

Transformer Sze = 2.1 KVA

The speed/torque curve information for 230V motors is based upon a DSA
Drive input voltage of 230V AC. For a 115V AC input voltage, the maximum
speed can be reduced up to one half.
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Bonding Your System

Fuse Sizing

The DSA Drive is listed by Underwriters Laboratories, Inc. with fuses sized as
four times the continuous output current of the drives (FLA), according to UL
508C.

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

The DSA Drive utilizes solid state motor short circuit protection rated as
shown in the table below.

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

Bonding M odules

Unless specified, most paints are not conductive and they act as insulators. To
achieve a good bond between modules and the subpanel, surfaces need to be
paint-free or plated. Bonding metal surfaces creates a low-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
affect the operation of other microprocessor-controlled equipment. The
illustrations that follow (refer to Figure 1.2) show details of recommended
bonding practices for painted panels, enclosures, and mounting brackets.
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Figure 1.2
Recommended Bonding Practices

Stud-mounting the subpanel

Sud-mounting a ground bus
to the enclosure back wall

or chassisto the subpanel
Subpanel

Back wall of

enclosure

Mounting bracket or
ground bus

Welded stud

Flat washer Scrape paint
Welded

stud Flat washer

Use awire brush to remove paint
from threads to maximize ground
connection.

If the mounting bracket is coated
with a non-conductive material

(anodized, painted, etc.), scrape
Use plated panels or scrape paint the material around the mounting
on front of panel. hole.

Bolt-mounting a ground busor chassisto the back-panel

Subpanel

Bolt

Ground bus or
mounting bracket

Nut

If the mounting bracket is coated
\ with a non-conductive material
Star washer  (anodixed, painted, etc.), scrapethe
material around the mounting hole.
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Bonding Multiple Subpanels

Bonding multiple subpanels creates a common low impedance exit path for
the high frequency energy inside the cabinet. Subpanels that are not bonded
together may not share a common low impedance path. This difference in
impedance may affect networks and other devices that span multiple panels.
Refer to the figure below for recommended bonding practices.

Figure 1.3
Multiple Subpanels and Cabinet

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

Bonded cabinet
ground busto
subpanel

@W lexxlol

AN

Scrape the paint around each fastener
to maximize metal to metal contact.
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M ounti ng Your DSA The procedures in this section assume you have prepared your panel and
Drive understand how to bond your system. For installation instructions regarding

other equipment and accessories, refer to the instructions that came with each
of the accessories for their specific requirements.

This drive contains ESD (Electrostatic Discharge) sensitive
ATTEN- . : .
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.

To mount your DSA Drive;

1. Lay out the positions for the DSA Drive and accessories in the enclosure.
Mounting hole dimensions for the DSA Drive are shown in Appendix A.

2. Attach the DSA Drive to the cabinet, first using the upper mounting slots
of the drive and then the lower. The recommended mounting hardware is
M5 metric (1/4-20) or #10 MS bolts. Observe bonding techniques as
described in Bonding Your System.

3. Tighten all mounting fasteners.



Chapter 2

Chapter Objectives

UnderstandingDSA Drive
Connectors

DSA Drive Connector Data

This chapter provides 1/0, encoder, and serial interface connector locations
and signal descriptions for your DSA Drive. This chapter includes:

e Understanding DSA Drive connectors

e Understanding DSA Drive 1/0 specifications

e Understanding motor encoder feedback specifications

» Understanding auxiliary encoder feedback specifications

e Understanding the serial interface

The following table provides a brief description of the DSA Drive front panel
connectors and describes the connector type.

Designator Description Connector
NI User Input/Output 44-pin high-density D-shell
2 Motor Feedback 15-pin high-density D-shell
3 Serial Port 9-pin standard D-shell
DC bus, Motor and " . . .
B AC power 9-position screw style barrier terminal strip
DC bus, Motor, AC " .
TB1 power, and auxiliary tlgrngrn glzé?r(i)snon screw style barrier
AC power P
TB2 Shunt 3-position screw style barrier terminal strip

All signal connections on the DSA Drive use commonly available D-shell type

connectors.

For connector pin-outsand the location of
connectors, switches, and status L EDs on:

Refer to:

DSA Drive (without SERCOS Interface)

Figures 2.1- and the tables that follow
on pages 2-2 through 2-9.

DSA Drive (with SERCOS Interface)

Figures 2.5-2.8 and the tables that
follow on pages 2-10 through 2-17.
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DSA Drive Front Panel Connections

Use the figure below to locate the front panel connections on the DSA 230V
drives (500W, 1 kW, and 2 kW).

Figure2.1
DSA Drive Front Panel Connections

Seven Segment i
St LED > Logic Power
J3 9-pin
~<—— Seria Port
Connector
DC Bus Connections for + @ woms ||| © R :
Active Shunt Resistor Kit > -l faoo] J2 15-pin
—|| | asal ¢ Motor
][ ee°) Encoder
AC Input Power 100-240 O
Connections > )| =
O
© @ — ﬁ‘
v ||[[&D | c23) JL 44-pin
fesel -— User1/O
Motor Power LD e ||| 5| Connector
Connections > ) ‘ §§§ :
() o
‘

Serial Port Connector

The following table provides the signal descriptions and pin-outs for the J3
serial port (9-pin) connector.

J3Pin Description Signal
1 RS-422/RS-485 Input+ RCV+
2 RS-232 Input RCV

3 RS-232 Output XMT
4 RS-422/RS-485 Output+ XMT+
5 Common COM
6 Reserved -

7 RS-422/RS-485 Input- RCV-
8 RS-422/RS-485 Output- XMT-
9 Reserved -




DSA Drive Connector Data

2-3

/0O Connector

The following table provides the signal descriptions and pin-outs for the J1 1/

O (44-pin) connector.

Motor Encoder Connector

J1Pin Description Signal

23 Programmable Analog Output AOUT

24 Analog Current Limit Input ILIMIT
25 Command + COMMAND+
26 Command - COMMAND-
27 I/0 Common |IOCOM
28 I/0 Common |IOCOM
29 1/0 Power IOPWR
30 1/0O Power IOPWR
31 Digita Input 1 INPUT1
32 Digital Input 2 INPUT2
33 Digital Input 3 INPUT3
34 Digital Input 4 INPUT4
35 Digital Input 5 INPUT5
36 Digital Input 6 INPUT6
37 Digital Input 7 INPUT7
38 Digital Input 8 INPUT8
39 Digital Output 1 OUTPUT1
40 Digital Output 2 OUTPUT2
4 Digital Output 3 OUTPUT3
42 Digital Output 4 OUTPUT4
43 Normally Open Relay Output+ RELAY +
44 Normally Open Relay Output- RELAY-

The following table provides the signal descriptions and pin-outs for the J2
motor encoder (15-pin) connector.

J1Pin Description Signal

1 Aucxiliary Encoder Power Out (+5V) | EPWR

2 Common ECOM

3 Auxiliary Logic Power In (+5V) AUXPWR
4 Aucxiliary Encoder Ch A+ AX+

5 Auxiliary Encoder Ch A+ AX-

6 Auxiliary Encoder Ch B+ BX+

7 Auxiliary Encoder CH B- BX-

8 Auxiliary Encoder Ch I+ IX+

9 Auxiliary Encoder Ch |- 1X-

10 Unbuffered Motor Encoder Ch A+ | AM+

11 Unbuffered Motor Encoder Ch A- AM-

12 Unbuffered Motor Encoder Ch B+ | BM+

13 Unbuffered Motor Encoder Ch B- BM-

14 Unbuffered Motor Encoder Ch I+ IM+

15 Unbuffered Motor Encoder Ch |- IM-

16 Buffered Motor Encoder Ch A+ AMOUT+
17 Buffered Motor Encoder Ch A- AMOUT-
18 Buffered Motor Encoder Ch B+ BMOUT+
19 Buffered Motor Encoder Ch B- BMOUT-
20 Buffered Motor Encoder Ch I+ IMOUT+
21 Buffered Motor Encoder Ch |- IMOUT-
22 Common ACOM
J2Pin Description Signal

1 Channel A+ AM+

2 Channel A- AM-

3 Channel B+ BM+

4 Channel B- BM-

5 Channel 1+ IM+

6 Common ECOM

7 Reserved -

8 Commutation Channel S3 3

J2 Pin Description Signal
9 Positive Overtravel Limit +LIMIT
10 Channel 1- IM-

11 Thermostat TS

12 Commutation Channel S1 S1

13 Commutation Channel S2 2

14 Encoder Power (+5V) EPWR
15 Negative Overtravel Limit -LIMIT
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Use the figure below to locate the front panel connections on the DSA 230V

drives (3 kW).
Figure 2.2
DSA Drive Front Panel Connections
O O
] Seven Segment
e g — Status LED
Passive Shunt

Resisor —> ~—— Logic Power LED

J39-pin
~<— Seria Port
Connector

TETAYe

Motor Power

) J2 15-pin
Connections

-<— Motor Encoder
Connector

Motor

oCBus

100-240VAC
50060 Hz

T

J1 44-pin
-— User I/O
Connector

AC Input Power
Connections

(O Ssesanens. | O

Serial Port Connector

The following table provides the signal descriptions and pin-outs for the J3
serial port (9-pin) connector.

J3Pin Description Signal
1 RS-422/RS-485 Input+ RCV+
2 RS-232 Input RCV

3 RS-232 Output XMT
4 RS-422/RS-485 Output+ XMT+
5 Common COM
6 Reserved -

7 RS-422/RS-485 Input- RCV-
8 RS-422/RS-485 Output- XMT-
9 Reserved -
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/0O Connector

The following table provides the signal descriptions and pin-outs for the J1 1/

O (44-pin) connector.

J1Pin Description Signal J1Pin Description Signal
1 Aucxiliary Encoder Power Out (+5V) | EPWR 23 Programmable Analog Output AOUT
2 Common ECOM 24 Analog Current Limit Input ILIMIT
3 Reserved - 25 Command + COMMAND+
4 Aucxiliary Encoder Ch A+ AX+ 26 Command - COMMAND-
5 Auxiliary Encoder Ch A+ AX- 27 I/0 Common |OCOM
6 Auxiliary Encoder Ch B+ BX+ 28 [/0 Common |IOCOM
7 Auxiliary Encoder CH B- BX- 29 1/0 Power IOPWR
8 Auxiliary Encoder Ch I+ IX+ 30 1/0O Power IOPWR
9 Auxiliary Encoder Ch |- 1X- 31 Digita Input 1 INPUT1
10 Unbuffered Motor Encoder Ch A+ | AM+ 32 Digital Input 2 INPUT2
11 Unbuffered Motor Encoder Ch A- AM- 33 Digital Input 3 INPUT3
12 Unbuffered Motor Encoder Ch B+ | BM+ 34 Digital Input 4 INPUT4
13 Unbuffered Motor Encoder Ch B- BM- 35 Digital Input 5 INPUTS
14 Unbuffered Motor Encoder Ch |+ IM+ 36 Digital Input 6 INPUT6
15 Unbuffered Motor Encoder Ch |- IM- 37 Digital Input 7 INPUT7
16 Buffered Motor Encoder Ch A+ AMOUT+ 38 Digital Input 8 INPUT8
17 Buffered Motor Encoder Ch A- AMOUT- 39 Digital Output 1 OUTPUT1
18 Buffered Motor Encoder Ch B+ BMOUT+ 40 Digital Output 2 OUTPUT2
19 Buffered Motor Encoder Ch B- BMOUT- 41 Digital Output 3 OUTPUT3
20 Buffered Motor Encoder Ch |+ IMOUT+ 42 Digital Output 4 OUTPUT4
21 Buffered Motor Encoder Ch |- IMOUT- 43 Normally Open Relay Output+ RELAY +
22 Common ACOM 44 Normally Open Relay Output- RELAY-
Motor Encoder Connector
The following table provides the signal descriptions and pin-outs for the J2
motor encoder (15-pin) connector.
J2Pin Description Signal J2 Pin Description Signal
1 Channel A+ AM+ 9 Positive Overtravel Limit +LIMIT
2 Channel A- AM- 10 Channel |- IM-
3 Channel B+ BM+ 11 Thermostat TS
4 Channel B- BM- 12 Commutation Channel S1 S1
5 Channel |+ IM+ 13 Commutation Channel S2 2
6 Common ECOM 14 Encoder Power (+5V) EPWR_5V
7 Encoder Power (+9V) EPWR_9V 15 Negative Overtravel Limit -LIMIT
8 Commutation Channel S3 3




DSA Drive Connector Data

Use the figure below to locate the front panel connections on the DSA Drive
230V (7.5 and 15 kW).

Figure2.3
DSA Drive Front Panel Connections
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Serial Port Connector

The following table provides the signal descriptions and pin-outs for the J3
serial port (9-pin) connector.

J3Pin Description Signal
1 RS-422/RS-485 Input+ RCV+
2 RS-232 Input RCV

3 RS-232 Output XMT
4 RS-422/RS-485 Output+ XMT+
5 Common COM
6 Reserved -

7 RS-422/RS-485 Input- RCV-
8 RS-422/RS-485 Output- XMT-
9 Reserved -
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/0O Connector

The following table provides the signal descriptions and pin-outs for the J1 1/

O (44-pin) connector.

J1Pin Description Signal J1Pin Description Signal
1 Aucxiliary Encoder Power Out (+5V) | EPWR 23 Programmable Analog Output AOUT
2 Common ECOM 24 Analog Current Limit Input ILIMIT
3 Reserved - 25 Command + COMMAND+
4 Aucxiliary Encoder Ch A+ AX+ 26 Command - COMMAND-
5 Auxiliary Encoder Ch A+ AX- 27 I/0 Common |OCOM
6 Auxiliary Encoder Ch B+ BX+ 28 [/0 Common |IOCOM
7 Auxiliary Encoder CH B- BX- 29 1/0 Power IOPWR
8 Auxiliary Encoder Ch I+ IX+ 30 1/0O Power IOPWR
9 Auxiliary Encoder Ch |- 1X- 31 Digita Input 1 INPUT1
10 Unbuffered Motor Encoder Ch A+ | AM+ 32 Digital Input 2 INPUT2
11 Unbuffered Motor Encoder Ch A- AM- 33 Digital Input 3 INPUT3
12 Unbuffered Motor Encoder Ch B+ | BM+ 34 Digital Input 4 INPUT4
13 Unbuffered Motor Encoder Ch B- BM- 35 Digital Input 5 INPUTS
14 Unbuffered Motor Encoder Ch |+ IM+ 36 Digital Input 6 INPUT6
15 Unbuffered Motor Encoder Ch |- IM- 37 Digital Input 7 INPUT7
16 Buffered Motor Encoder Ch A+ AMOUT+ 38 Digital Input 8 INPUT8
17 Buffered Motor Encoder Ch A- AMOUT- 39 Digital Output 1 OUTPUT1
18 Buffered Motor Encoder Ch B+ BMOUT+ 40 Digital Output 2 OUTPUT2
19 Buffered Motor Encoder Ch B- BMOUT- 41 Digital Output 3 OUTPUT3
20 Buffered Motor Encoder Ch |+ IMOUT+ 42 Digital Output 4 OUTPUT4
21 Buffered Motor Encoder Ch |- IMOUT- 43 Normally Open Relay Output+ RELAY +
22 Common ACOM 44 Normally Open Relay Output- RELAY-
Motor Encoder Connector
The following table provides the signal descriptions and pin-outs for the J2
motor encoder (15-pin) connector.
J2Pin Description Signal J2 Pin Description Signal
1 Channel A+ AM+ 9 Positive Overtravel Limit +LIMIT
2 Channel A- AM- 10 Channel |- IM-
3 Channel B+ BM+ 11 Thermostat TS
4 Channel B- BM- 12 Commutation Channel S1 S1
5 Channel |+ IM+ 13 Commutation Channel S2 2
6 Common ECOM 14 Encoder Power (+5V) EPWR_5V
7 Encoder Power (+9V) EPWR_9V 15 Negative Overtravel Limit -LIMIT
8 Commutation Channel S3 3
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Use the figure below to locate the front panel connections on the DSA 460V
drives (3W, 5 kW, 10 kW, 15 kW, and 22 kW).

Figure2.4
DSA Drive Front Panel Connections
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Serial Port Connector

The following table provides the signal descriptions and pin-outs for the J3
serial port (9-pin) connector.

J3Pin Description Signal
1 RS-422/RS-485 Input+ RCV+
2 RS-232 Input RCV

3 RS-232 Output XMT
4 RS-422/RS-485 Output+ XMT+
5 Common COM
6 Reserved -

7 RS-422/RS-485 Input- RCV-
8 RS-422/RS-485 Output- XMT-
9 Reserved -
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/0O Connector

The following table provides the signal descriptions and pin-outs for the J1 1/

O (44-pin) connector.

J1Pin Description Signal J1Pin Description Signal
1 Aucxiliary Encoder Power Out (+5V) | EPWR 23 Programmable Analog Output AOUT
2 Common ECOM 24 Analog Current Limit Input ILIMIT
3 Reserved - 25 Command + COMMAND+
4 Aucxiliary Encoder Ch A+ AX+ 26 Command - COMMAND-
5 Auxiliary Encoder Ch A+ AX- 27 I/0 Common |OCOM
6 Auxiliary Encoder Ch B+ BX+ 28 [/0 Common |IOCOM
7 Auxiliary Encoder CH B- BX- 29 1/0 Power IOPWR
8 Auxiliary Encoder Ch I+ IX+ 30 1/0O Power IOPWR
9 Auxiliary Encoder Ch |- 1X- 31 Digita Input 1 INPUT1
10 Unbuffered Motor Encoder Ch A+ | AM+ 32 Digital Input 2 INPUT2
11 Unbuffered Motor Encoder Ch A- AM- 33 Digital Input 3 INPUT3
12 Unbuffered Motor Encoder Ch B+ | BM+ 34 Digital Input 4 INPUT4
13 Unbuffered Motor Encoder Ch B- BM- 35 Digital Input 5 INPUTS
14 Unbuffered Motor Encoder Ch |+ IM+ 36 Digital Input 6 INPUT6
15 Unbuffered Motor Encoder Ch |- IM- 37 Digital Input 7 INPUT7
16 Buffered Motor Encoder Ch A+ AMOUT+ 38 Digital Input 8 INPUT8
17 Buffered Motor Encoder Ch A- AMOUT- 39 Digital Output 1 OUTPUT1
18 Buffered Motor Encoder Ch B+ BMOUT+ 40 Digital Output 2 OUTPUT2
19 Buffered Motor Encoder Ch B- BMOUT- 41 Digital Output 3 OUTPUT3
20 Buffered Motor Encoder Ch |+ IMOUT+ 42 Digital Output 4 OUTPUT4
21 Buffered Motor Encoder Ch |- IMOUT- 43 Normally Open Relay Output+ RELAY +
22 Common ACOM 44 Normally Open Relay Output- RELAY-
Motor Encoder Connector
The following table provides the signal descriptions and pin-outs for the J2
motor encoder (15-pin) connector.
J2Pin Description Signal J2 Pin Description Signal
1 Channel A+ AM+ 9 Positive Overtravel Limit +LIMIT
2 Channel A- AM- 10 Channel |- IM-
3 Channel B+ BM+ 11 Thermostat TS
4 Channel B- BM- 12 Commutation Channel S1 S1
5 Channel |+ IM+ 13 Commutation Channel S2 2
6 Common ECOM 14 Encoder Power (+5V) EPWR_5V
7 Encoder Power (+9V) EPWR_9V 15 Negative Overtravel Limit -LIMIT
8 Commutation Channel S3 3
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DSA Drive (with SERCOS) Front Panel Connections

Use the figure below to locate the front panel connections on the DSA with
SERCOS interface 230V drives (500W, 1 kW, and 2 kW).

Figure 2.5

DSA Drive Front Panel Connections
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The following table provides the signal descriptions and pin-outs for the J3
serial port (9-pin) connector.

J3Pin Description Signal
1 RS-422/RS-485 |nput+ RCV+
2 RS-232 Input RCV

3 RS-232 Output XMT
4 RS-422/RS-485 Output+ XMT+
5 Common COM
6 Reserved -

7 RS-422/RS-485 Input- RCV-
8 RS-422/RS-485 Output- XMT-
9 Reserved -
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/0O Connector

The following table provides the signal descriptions and pin-outs for the J1 1/

O (44-pin) connector.

J1Pin Description Signal J1Pin Description Signal

1 Aucxiliary Encoder Power Out (+5V) | EPWR 23 Programmable Analog Output AOUT

2 Common ECOM 24 Analog Current Limit Input ILIMIT

3 Auxiliary Logic Power In (+5V) AUXPWR 25 Command + COMMAND+

4 Aucxiliary Encoder Ch A+ AX+ 26 Command - COMMAND-

5 Auxiliary Encoder Ch A+ AX- 27 I/0 Common |OCOM

6 Auxiliary Encoder Ch B+ BX+ 28 [/0 Common |IOCOM

7 Auxiliary Encoder CH B- BX- 29 1/0 Power IOPWR

8 Auxiliary Encoder Ch I+ IX+ 30 1/0O Power IOPWR

9 Auxiliary Encoder Ch |- 1X- 31 Drive Enable Input ENABLE

10 Unbuffered Motor Encoder Ch A+ | AM+ 32 Home Sensor Input HOME

11 Unbuffered Motor Encoder Ch A- AM- 33 Registration Sensor 1 Input REG1

12 Unbuffered Motor Encoder Ch B+ | BM+ 34 Registration Sensor 2 Input REG2

13 Unbuffered Motor Encoder Ch B- BM- 35 Reserved -

14 Unbuffered Motor Encoder Ch |+ IM+ 36 Reserved -

15 Unbuffered Motor Encoder Ch |- IM- 37 Positive Overtravel Input OT_POS

16 Buffered Motor Encoder Ch A+ AMOUT+ 38 Negative Overtravel Input OT_NEG

17 Buffered Motor Encoder Ch A- AMOUT- 39 Reserved -

18 Buffered Motor Encoder Ch B+ BMOUT+ 40 Reserved -

19 Buffered Motor Encoder Ch B- BMOUT- 41 Reserved -

20 Buffered Motor Encoder Ch 1+ IMOUT+ 42 Reserved -

21 Buffered Motor Encoder Ch |- IMOUT- 43 Brake Relay Output+ BRAKE+

22 Common ACOM 44 Brake Relay Output- BRAKE-
Motor Encoder Connector
The following table provides the signal descriptions and pin-outs for the J2
motor encoder (15-pin) connector.

J2Pin Description Signal J2 Pin Description Signal

1 Channel A+ AM+ 9 Positive Overtravel Limit +LIMIT

2 Channel A- AM- 10 Channel |- IM-

3 Channel B+ BM+ 11 Thermostat TS

4 Channel B- BM- 12 Commutation Channel S1 S1

5 Channel |+ IM+ 13 Commutation Channel S2 2

6 Common ECOM 14 Encoder Power (+5V) EPWR

7 Reserved - 15 Negative Overtravel Limit -LIMIT

8 Commutation Channel S3 3
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Use the figure below to locate the front panel connections on the DSA with
SERCOS interface 230V drive (3 kW).
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The following table provides the signal descriptions and pin-outs for the J3
serial port (9-pin) connector.

J3Pin Description Signal
1 RS-422/RS-485 |nput+ RCV+
2 RS-232 Input RCV

3 RS-232 Output XMT
4 RS-422/RS-485 Output+ XMT+
5 Common COM
6 Reserved -

7 RS-422/RS-485 Input- RCV-
8 RS-422/RS-485 Output- XMT-
9 Reserved -




DSA Drive Connector Data

2-13

/0O Connector

The following table provides the signal descriptions and pin-outs for the J1 1/

O (44-pin) connector.

J1Pin Description Signal J1Pin Description Signal

1 Aucxiliary Encoder Power Out (+5V) | EPWR 23 Programmable Analog Output AOUT

2 Common ECOM 24 Analog Current Limit Input ILIMIT

3 Reserved - 25 Command + COMMAND+

4 Aucxiliary Encoder Ch A+ AX+ 26 Command - COMMAND-

5 Auxiliary Encoder Ch A+ AX- 27 I/0 Common |OCOM

6 Auxiliary Encoder Ch B+ BX+ 28 [/0 Common |IOCOM

7 Auxiliary Encoder CH B- BX- 29 1/0 Power IOPWR

8 Auxiliary Encoder Ch I+ IX+ 30 1/0O Power IOPWR

9 Auxiliary Encoder Ch |- 1X- 31 Drive Enable Input ENABLE

10 Unbuffered Motor Encoder Ch A+ | AM+ 32 Home Sensor Input HOME

11 Unbuffered Motor Encoder Ch A- AM- 33 Registration Sensor 1 Input REG1

12 Unbuffered Motor Encoder Ch B+ | BM+ 34 Registration Sensor 2 Input REG2

13 Unbuffered Motor Encoder Ch B- BM- 35 Reserved -

14 Unbuffered Motor Encoder Ch |+ IM+ 36 Reserved -

15 Unbuffered Motor Encoder Ch |- IM- 37 Positive Overtravel Input OT_POS

16 Buffered Motor Encoder Ch A+ AMOUT+ 38 Negative Overtravel Input OT_NEG

17 Buffered Motor Encoder Ch A- AMOUT- 39 Reserved -

18 Buffered Motor Encoder Ch B+ BMOUT+ 40 Reserved -

19 Buffered Motor Encoder Ch B- BMOUT- 41 Reserved -

20 Buffered Motor Encoder Ch 1+ IMOUT+ 42 Reserved -

21 Buffered Motor Encoder Ch |- IMOUT- 43 Brake Relay Output+ BRAKE+

22 Common ACOM 44 Brake Relay Output- BRAKE-
Motor Encoder Connector
The following table provides the signal descriptions and pin-outs for the J2
motor encoder (15-pin) connector.

J2Pin Description Signal J2 Pin Description Signal

1 Channel A+ AM+ 9 Positive Overtravel Limit +LIMIT

2 Channel A- AM- 10 Channel |- IM-

3 Channel B+ BM+ 11 Thermostat TS

4 Channel B- BM- 12 Commutation Channel S1 S1

5 Channel |+ IM+ 13 Commutation Channel S2 2

6 Common ECOM 14 Encoder Power (+5V) EPWR_5V

7 Encoder Power (+9V) EPWR_9V 15 Negative Overtravel Limit -LIMIT

8 Commutation Channel S3 3
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Use the figure below to locate the front panel connections on the DSA with
SERCOS interface 230V drives (7.5 and 15 kW).

Figure2.7
DSA Drive Front Panel Connections
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The following table provides the signal descriptions and pin-outs for the J3
serial port (9-pin) connector.

J3Pin Description Signal
1 RS-422/RS-485 |nput+ RCV+
2 RS-232 Input RCV

3 RS-232 Output XMT
4 RS-422/RS-485 Output+ XMT+
5 Common COM
6 Reserved -

7 RS-422/RS-485 Input- RCV-
8 RS-422/RS-485 Output- XMT-
9 Reserved -
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/0O Connector

The following table provides the signal descriptions and pin-outs for the J1 1/

O (44-pin) connector.

J1Pin Description Signal J1Pin Description Signal

1 Aucxiliary Encoder Power Out (+5V) | EPWR 23 Programmable Analog Output AOUT

2 Common ECOM 24 Analog Current Limit Input ILIMIT

3 Reserved - 25 Command + COMMAND+

4 Aucxiliary Encoder Ch A+ AX+ 26 Command - COMMAND-

5 Auxiliary Encoder Ch A+ AX- 27 I/0 Common |OCOM

6 Auxiliary Encoder Ch B+ BX+ 28 [/0 Common |IOCOM

7 Auxiliary Encoder CH B- BX- 29 1/0 Power IOPWR

8 Auxiliary Encoder Ch I+ IX+ 30 1/0O Power IOPWR

9 Auxiliary Encoder Ch |- 1X- 31 Drive Enable Input ENABLE

10 Unbuffered Motor Encoder Ch A+ | AM+ 32 Home Sensor Input HOME

11 Unbuffered Motor Encoder Ch A- AM- 33 Registration Sensor 1 Input REG1

12 Unbuffered Motor Encoder Ch B+ | BM+ 34 Registration Sensor 2 Input REG2

13 Unbuffered Motor Encoder Ch B- BM- 35 Reserved -

14 Unbuffered Motor Encoder Ch |+ IM+ 36 Reserved -

15 Unbuffered Motor Encoder Ch |- IM- 37 Positive Overtravel Input OT_POS

16 Buffered Motor Encoder Ch A+ AMOUT+ 38 Negative Overtravel Input OT_NEG

17 Buffered Motor Encoder Ch A- AMOUT- 39 Reserved -

18 Buffered Motor Encoder Ch B+ BMOUT+ 40 Reserved -

19 Buffered Motor Encoder Ch B- BMOUT- 41 Reserved -

20 Buffered Motor Encoder Ch 1+ IMOUT+ 42 Reserved -

21 Buffered Motor Encoder Ch |- IMOUT- 43 Brake Relay Output+ BRAKE+

22 Common ACOM 44 Brake Relay Output- BRAKE-
Motor Encoder Connector
The following table provides the signal descriptions and pin-outs for the J2
motor encoder (15-pin) connector.

J2Pin Description Signal J2 Pin Description Signal

1 Channel A+ AM+ 9 Positive Overtravel Limit +LIMIT

2 Channel A- AM- 10 Channel |- IM-

3 Channel B+ BM+ 11 Thermostat TS

4 Channel B- BM- 12 Commutation Channel S1 S1

5 Channel |+ IM+ 13 Commutation Channel S2 2

6 Common ECOM 14 Encoder Power (+5V) EPWR_5V

7 Encoder Power (+9V) EPWR_9V 15 Negative Overtravel Limit -LIMIT

8 Commutation Channel S3 3
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Use the figure below to locate the front panel connections on the DSA with
SERCOS interface 460V drives (3 kW, 5 kW, 10 kW,
15 kW, and 22 kW).

Figure 2.8

DSA Drive Front Panel Connections
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The following table provides the signal descriptions and pin-outs for the J3
serial port (9-pin) connector.

J3Pin Description Signal
1 RS-422/RS-485 Input+ RCV+
2 RS-232 Input RCV
3 RS-232 Output XMT
4 RS-422/RS-485 Output+ XMT+
5 Common COM
6 Reserved -

7 RS-422/RS-485 Input- RCV-
8 RS-422/RS-485 Output- XMT-
9 Reserved -
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/0O Connector

The following table provides the signal descriptions and pin-outs for the J1 1/

O (44-pin) connector.

J1Pin Description Signal J1Pin Description Signal

1 Aucxiliary Encoder Power Out (+5V) | EPWR 23 Programmable Analog Output AOUT

2 Common ECOM 24 Analog Current Limit Input ILIMIT

3 Reserved - 25 Command + COMMAND+

4 Aucxiliary Encoder Ch A+ AX+ 26 Command - COMMAND-

5 Auxiliary Encoder Ch A+ AX- 27 I/0 Common |OCOM

6 Auxiliary Encoder Ch B+ BX+ 28 [/0 Common |IOCOM

7 Auxiliary Encoder CH B- BX- 29 1/0 Power IOPWR

8 Auxiliary Encoder Ch I+ IX+ 30 1/0O Power IOPWR

9 Auxiliary Encoder Ch |- 1X- 31 Drive Enable Input ENABLE

10 Unbuffered Motor Encoder Ch A+ | AM+ 32 Home Sensor Input HOME

11 Unbuffered Motor Encoder Ch A- AM- 33 Registration Sensor 1 Input REG1

12 Unbuffered Motor Encoder Ch B+ | BM+ 34 Registration Sensor 2 Input REG2

13 Unbuffered Motor Encoder Ch B- BM- 35 Reserved -

14 Unbuffered Motor Encoder Ch |+ IM+ 36 Reserved -

15 Unbuffered Motor Encoder Ch |- IM- 37 Positive Overtravel Input OT_POS

16 Buffered Motor Encoder Ch A+ AMOUT+ 38 Negative Overtravel Input OT_NEG

17 Buffered Motor Encoder Ch A- AMOUT- 39 Reserved -

18 Buffered Motor Encoder Ch B+ BMOUT+ 40 Reserved -

19 Buffered Motor Encoder Ch B- BMOUT- 41 Reserved -

20 Buffered Motor Encoder Ch 1+ IMOUT+ 42 Reserved -

21 Buffered Motor Encoder Ch |- IMOUT- 43 Brake Relay Output+ BRAKE+

22 Common ACOM 44 Brake Relay Output- BRAKE-
Motor Encoder Connector
The following table provides the signal descriptions and pin-outs for the J2
motor encoder (15-pin) connector.

J2Pin Description Signal J2 Pin Description Signal

1 Channel A+ AM+ 9 Positive Overtravel Limit +LIMIT

2 Channel A- AM- 10 Channel |- IM-

3 Channel B+ BM+ 11 Thermostat TS

4 Channel B- BM- 12 Commutation Channel S1 S1

5 Channel |+ IM+ 13 Commutation Channel S2 2

6 Common ECOM 14 Encoder Power (+5V) EPWR_5V

7 Encoder Power (+9V) EPWR_9V 15 Negative Overtravel Limit -LIMIT

8 Commutation Channel S3 3
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Understandi ng DSA Dr [ve A description of the DSA Drive input/output is provided on the following

|/O Specifications

pages.

Digital I/0O Power Supply

All DSA Drives require an external 12-24V power supply for proper operation
of the digital 1/0. The following table provides a description of the digital /0

power supply.
Par ameter Description Minimum | Maximum
1/0 Power Supply | Voltage range of the external power supply 108V 26.4V
voltage for proper operation of the digital 1/0 ) .
Current draw from the external power
Icl:(lj)rfé)nvtver Supply supply for the digital 1/O, not including the | — 300 mA
relay output usage.
Digital Inputs

There are eight opto-isolated digital inputs. On non-SERCOS drives, any input
can be configured for a variety of functions using DSA Drive. On SERCOS

drives, the following inputs have dedicated functionality.

IMPOR- Overtravel limit input devices must be normally closed.

Pin Signal Description

Drive Enable Input, an active state enables the power electronics to
J1-31 ENABLE | control the motor.

Home Sensor, an active state indicates to a homing sequence that
J1-32 HOME | {he sensor has been seen.
J1-33 REG1 P T -
J1-34 REG? Registration Sensor, atransition is used to record position values.
J1-37 OT_POS | Overtravel Input, an inactive state indicates that a position limit has
J1-38 OT_NEG | been exceeded.

All digital inputs have the same configuration, as shown in Figure 2.9.
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Figure 2.9
Digital Input Circuit
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The following table provides a description of the digital input specifications.

Par ameter Description Minimum | Maximum
ON State Voltage ?go:ggc%a,af"tig‘égggﬁtg‘epgr‘; ith respect | 10.8.v 26.4V

ON State Current | Current flow to guarantee an ON State | 3.0 mA 12.0mA
o St votage | VSESpREte et e |y | sou
moaion | SAPA e onedot | s

registers.

Digital Outputs

There are four opto-isolated transistor outputs that can be configured for a
variety of functions through software. Additionally, the drive has a relay output
with normally open contacts. On SERCOS drives, the relay output is dedicated
as a Brake output, where closed contacts release a motor brake.

The configuration of the transistor outputs is shown in Figure 2.10, and the
configuration of the relay output is shown in Figure 2.11.

IMPOR- There is no overload protection on the transistor outputs.

Figure 2.10
Transistor Output Hardware Configuration
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The following table provides a description of the digital output specifications.

Parameter | Description Minimum | Maximum

8L|:lrr§natte Current flow when the output transistor is ON — 50 mA

gjﬁeﬁate Current flow when the output transistor isOFF | — 0.1 mA

Sé\lltz?gzte Voltage across the output transistor when ON — 15v

SCIJ:IIt:ageate Voltage across the output transistor when OFF | — 50V
Figure2.11

Relay Output Har dware Configuration

I—El J1-43
Normally Relay+

Open

Relay
J1-44
Relay-

The following table provides a description of the relay output specifications.

Parameter | Description Minimum | Maximum
ON State :

Current Current flow when therelay is closed — 1A

ON State : .

Resistance Contact resistance when therelay is closed — 1Q

OFF State | Voltage across the contacts when therelay is . 30V

Voltage

open
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Analog COMMAND Input

The COMMAND input to the drive can provide a position, velocity, or
current command signal. A 14 bit A/D converter digitizes the signal. The
configuration of the input is shown in Figure 2.12.

Figure 2.12
Analog COMMAND Input Configuration
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The following table provides a description of the analog COMMAND input
specifications.

COMMAND -

20k Q

Parameter | Description Minimum | Maximum
. Number of states that the input signal is divided )
Resolution into which is 2(to the number o? bits) _g 14 bits —
Input Open circuit impedance measured between the + 20kQ o
Impedance | and - inputs.
Input
Signa Voltage applied to the input -10v +10V
Range
Deviation from the correct value expected from
Offset Error | analog-to-digital conversion when OV isapplied | — 50 mv
to the input.
: Deviation of the transfer function from unity
Gain Error gain, expressed in a percent of full scale. - 1%
Propagation | Delay from the input to the firmware-accessible | 100 uS

Delay registers.
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Analog ILIMIT Input

The ILIMIT input specifies to the drive if the drive output current should be
limited. If the ILIMIT input is not connected, current is not limited. A 10 bit
A/D converter digitizes the signal. The configuration of the ILIMIT input is
shown in Figure 2.13.

The input range is 0 to 10V, and the drive current is limited inversely
proportional to the input voltage. A +10V input corresponds to no current
limiting, and a OV input prevents any drive current.

Figure 2.13
Analog ILIMIT Input Configuration
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The following table provides a description of the analog ILIMIT input
specifications.

Parameter | Description Minimum | Maximum
. Number of statesthat the input signal is divided .
Resolution into which is 2(to the number oe bits) _g 10 bits -
Input Open circuit impedance measured between the 10kQ o
Impedance | input and analog common.
Input
Signa Voltage applied to the input ov +10V
Range
Deviation from the correct value expected from
Offset Error | analog-to-digital conversion when OV isapplied | — 50 mv
to the input.
: Deviation of the transfer function from unity
Gain Error gain, expressed in a percent of full scale. - 1%
Propagation | Delay from the input to the firmware-accessible | 100 uS
Delay registers. H
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Analog Output

The DSA Drive includes a single analog output that can be configured through
software to represent drive variables. Figure 2.14 shows the configuration of
the analog output. The following table provides a description of the analog
output.

Figure2.14
Analog Output Configuration

AOUT
’ E 100 Q
l 0.01 yF

Output values can vary during power-up until the specified
IMPOR- .
power supply voltage is reached.

The following table provides a description of the analog output specifications.

Parameter | Description Minimum | Maximum
. Number of statesthat the output signal isdivided .

Resolution into. which is 2(to the number ol?bits) Ig 8Bits -

Output -

Current Current capability of the output. -2mA +2mA

Output

Signa Range of the output voltage. -10v +10V

Range

Offset Error | Deviation when the output should be at OV. — 100 mV
. Deviation of the transfer function from unity

Gain Error gain, expressed in a percent of full scale. _ %

Bandwidth | Frequency response of the analog output 50 Hz —
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Auxiliary +5V Logic Supply

The DSA Drive control board and motor encoder can be powered separately
from the AC input if necessary, using an external +5V DC power supply. If an
auxiliary +5V DC logic supply is used, the AC input power can be removed
and the motor position can still be monitored by the drive. Since the drive is
able to monitor the motor position, additional homing sequences can be
avoided when the AC input power is reapplied.

M POR- Only the DSA007-230, DSA015-230, DSA030-230 models
support an auxiliary +5V logic supply since an auxiliary AC

input is not available. Refer to the chapter Connecting Your
DSA Drive for more information on the auxiliary AC input.

The external +5V DC power supply must not be grounded inside the supply,
since it will be referenced to the drive common. External +5V DC power
supply connections should be made to J1-2 and J1-3.

The following table provides a description of the requirements for an external
+5V DC power supply used to power the logic.

Parameter | Description Minimum | Maximum

Voltage Voltage tolerance of the external logic supply. 5.1V 5.25V
Current output capability of the external +5V -

Current DC power supply. 2.5A

IMPOR- Whenever the auxiliary +5V DC logic supply is used and
the AC input supply is disconnected, the drive must be

disabled. When the AC input supply is reconnected, the
drive should not be re-enabled for at least 100 ms to allow
the power stage circuitry to fully charge.

Once the AC input supply is applied, the auxiliary +5V DC
IMPOR- . 4 .
logic supply must not be interrupted. Removing the +5V

DC logic supply with the AC input voltage applied will
cause the drive to reboot and loss of control will occur.




DSA Drive Connector Data 2-25

Understandi ng M otor The DSA Drive can accept motor encoder signals from the following types of
encoders:

Encoder Feedback

Specifications  Incremental encoders with TTL outputs, with or without Hall signals

» Sine/Cosine encoders, with or without Hall signals
¢ Intelligent absolute encoders

» Intelligent high-resolution encoders

¢ Intelligent incremental encoders

Note: The intelligent absolute, high-resolution, and incremental encoders are
available only in Giddings & Lewis motors.

AM, BM, and IM Inputs

AM, BM, and IM Input encoder signals are filtered using analog and digital
filtering. The inputs also include illegal state change detection. Refer to Figure
2.15 for a schematic of the AM, BM, and IM inputs.

Figure 2.15
Schematic of the Motor Encoder I nputs

BV
o

+
\AAAY 10k Q

$56 pF
+ + —o——4
1kQ P

g56 pF i | ®a
1k Q 1kQ 10k Q o -
—VWv—=e h 56 pF
56 pF ;|;
kQ g 1Kk Q 10k Q
AWV A O B S

HH
<

AM and BM Channel Inputs IM Channel Input
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The DSA Drive supports both TTL and Sine/Cosine encoders. The following
table provides a description of the AM, BM, and IM inputs for TTL encoders.

Par ameter Description Minimum | Maximum
AM, BM, and IM | Input voltage difference between the +
ON State input and the - input that is detected as | +1.0V +7.0V
Input Voltage an ON state.
AM, BM, and IM | Input voltage difference between the +
OFF State input and the - input that isdetected as | -1.0V -7.0v
Input Voltage an OFF state.
Common Mode Potentia difference between any
Input Voltage encoder signal and logic ground. -7V +12.0v
DC Current Draw | Current draw into the + or - input. -30 mA 30 mA

Frequency of the AM or BM signal
AM, BM Input inputs. The count frequency is4times | 25MHz
Signa Frequency | thisfrequency, since the circuitry counts )

all four transitions.

Pulse width of the index input signal.

. Sincetheindex isactivefor apercentage

IM Pulse Width of arevolution, the speed will determine 125ns -

the pulse width.
éh'\gs{eBE':Aror Amount that the phase relationship
25MHz Line between the AM and BM inputs can -22.5° +22.5°
Freguency deviate from the nominal 90°.
éhl\gsg?il:ﬂror Amount that the phase relationship
1MHz Line between the AM and BM inputs can -45° +45°
Frequency deviate from the nominal 90°.

The following table provides a description of the AM and BM inputs for Sine/

Cosine encoders.

Par ameter Description Minimum | Maximum
AM and BM

Input Signal | Frequency of the AM or BM signal inputs. — 100 kHz
Frequency

AM and BM :

Input Peakt-tcrpeak input voltages of the AM and BM 0.5V (p-p) | 2.0V (p-p)
Voltage Inputs
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Hall Inputs

The DSA Drive can use Hall Signals to initialize the commutation angle for
sinusoidal commutation. Hall Signals must be single-ended and can be either
open collector type or TTL type. Figure 2.16 shows the configuration of the
Hall inputs. If the motor does not have Hall signals, the drive can be
configured through software to ignore the signals.

Figure 2.16
Hall Input Configuration

+5V

81, 82, or S3

56 UF

!

COMMON COMMON

Thermostat | nput

The DSA Drive can monitor a thermostat signal from a motor and will
generate a fault if the motor overheats. Figure 2.17 shows the configuration of
the thermostat input. Figure 2.18 on page 2-28 shows a typical connection to a
motor with a normally closed thermostat. The logic is designed so that an
open condition will generate a fault. If the motor does not have a thermostat
signal, the drive can be configured through software to ignore the signal.

Figure 2.17
Thermostat Input Configuration

+5V

S SV S

:|T:001 HF

COMMON COMMON
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Figure 2.18
Typical Thermostat Connection
Drive Motor/Encoder
- _i I
S O f i
! l Thermostat
! | normally
I | closed
ECOM [3 : :
4 i

+ Limit and - Limit Inputs

The DSA Drive includes overtravel limit inputs on the motor encoder
connector that can be programmed to halt motion. The logic is designed so
that an open condition will halt motion in the corresponding direction. If these
signals are not used, the drive can be configured through software to ignore
the inputs. Figure 2.19 shows the configuration of the +Limit and -Limit
inputs. Figure 2.20 shows a typical connection to a motor with integral limit
switches.

Figure 2.19
+ Limit and - Limit Input Configuration

+ Limit %m Ko Z;
T W1

COMMON COMMON

0.01 pF

Negative
Overtravel K

Figure 2.20
Typical + Limit and - Limit Connection
Motor/Encoder DSA Drive
i |
Positive i i 0 Limit +
Overtravel K ! |
! i
3 ! i
| i
i | 1 Limit-
! i
| i

3! L
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Encoder Phasing

For proper motor commutation and control, it is important that the motor
feedback signals are phased properly. The drive has been designed so that a
positive current applied to a motor will produce a positive velocity and
increasing position readings, as interpreted by the drive. Additionally, if Hall
signals are used to initialize the commutation angle, the Hall signals must
sequence properly and the phase relationship to the motor back-EMF signals
must be understood. Figure 2.21 shows the proper sequencing of the Hall
signals when positive current is applied to the motor. If the Hall signals are out
of phase with the back-EMF signals, the drive can be configured through
software to compensate for the phase offset, as long as the sequencing of the
Hall signals is correct. Figure 2.22 shows an example where the Hall signals
have an offset of 60 degrees.

Figure2.21
Sequencing and Phasing of the Hall Signals

O oK oK 2
< R R oK

Vun

Vi

O

Vu

S1

S2

S3

300 0 60 120 180 240 300 0 60

Figure 2.22
Sequencing and Phasing of the Hall Signals (60° Hall Offset Example)

K o >
S SR K SR
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S1

S2

S3

300 0 60 120 180 240 300 0 60
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Figure 2.23 shows the proper phasing of TTL A/B encoder signals when
positive current is applied.

Figure 2.23
Phasing of TTL A/B Encoder Signals

P e T e A e I
s 1L I 1L o1 oL

Figure 2.24 shows the proper phasing of Sine/Cosine encoder signals when
positive current is applied.

IMPOR- Notice that the Sine/Cosine encoder signals phasing is
different than the phasing of the TTL encoders.

Figure 2.24
Phasing of Sine/Cosine Encoder Signals

Motor Encoder Connection Diagram

Figure 2.25 shows a typical wiring diagram of a motor feedback cable. If the
thermostat, limit, or Hall signals are not available, no connections are required,
but the drive must be configured through software to ignore these signals.
Refer to Appendix B for specific DSA Drive/motor interconnect diagrams.

Figure2.25
Drive/Motor Wiring Diagram
Encoder |~ m— N T | Drive
At or SIN+ ﬂ f\ AM+ | 1
AosiN- [ | ' AM- | 2
Brorcos+ | [ M BM+ | 3
Borcos- | |} ] BM- | 4
I+ or Data+ . IM+ | 5
|- or Data- X X IM- 10
POWER (+5V) N ; EPWR 5V |14
GROUND i | ECOM | 6
TS+ TS |11
TS-
st s112
s2 | ] L] 5213
s3 1] 1] 3|8
v Drain \V/
VL V A R

8 Denotes twisted pair. Connector backshell shielded 360° (both
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Total resistance of the wiring for encoder power and
IMPOR- . )
ground connections between the drive and motor must be

less than 1.4 ohms.

Unbuffered Motor Encoder Outputs

The DSA Drive passes the motor encoder signals directly to the controller
connector without any conditioning. This allows the controller to access these
signals directly. Figure 2.26 shows the configuration of the DSA Drive encoder
outputs.

Buffered Motor Encoder Outputs

The DSA Drive includes buffered motor encoder outputs. These signals are
generated by the drive after filtering and processing the actual feedback from
the motor. Programmable multiplication or division may also occur.

The buffered motor encoder outputs use RS-485 differential drivers and have
a maximum signal frequency of 2.5 MHz. The drivers can drive a 2V
differential voltage into a 100 ohm load. Figure 2.26 shows the configuration
of the DSA Drive encoder outputs.

TTL:

Sin/Cos: 4 to 1024x

Position
Feedback *

/

Divisiont

Figure 2.26
Motor Encoder Outputs
Internal : External
I
1
Interpolation . .
. tri Differential Motor
- Filtering 1 Receivers [ CN2 - Encoder
T
I
Output !
Type
Unbuffered
: > — Encoder
Buffered Output
|
Y CN1
Interpolated . ) Buffered
Frequensy | gy Differential | o - = Encoder
Limit Output
(05t08 Divided '
MHy) [—O !
I

1 Interpolation and division operations are performed in firmware and the resulting output frequency is
updated at 250 psintervals.
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Understandi ng AuXi |iary The DSA Drive can accept an auxiliary encoder signal of the following types.

Encoder Feedback Figure2.27
SpeCIfICBIIOI’]S Auxiliary Encoder Input Signal Types
A LI 1 LI 1
B S S S I N R
DIRECTION

Cw

ster UL JLITLILNIL
I
N
ULt

Ccw

Figure 2.28 shows the configuration of the AX Auxiliary Encoder Input
channel. The BX and I1X channels have the same configuration.

Figure 2.28
Auxiliary Encoder Input Configuration

5k Q

AX+

+5V
o % W—y

+5V 56 pF :

10k Q ;I;

% ko  COMMON

| %

W
J

AX -

10k Q 56 pF

COMMON COMMON
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Under standing the Serial
Interface

The following table provides a description of the auxiliary encoder interface.

Par ameter Description Minimum | Maximum

ON State Input voltage difference between the +
input and the - input that is detected as | +1.0V +7.0V

Input Voltage an ON state
Input voltage difference between the +

ﬁgﬁt%ﬁﬁage input and the - input that isdetected as | -1.0V -7.0v
an OFF state.

Common Mode Voltage between an input and logic

Input Voltage ground. TV +12.0v
Frequency of the AX or BX signa
inputs. Count frequency is 4 timesthis

Signa Frequency | frequency for A/B typeinputs, and equal | — 25MHz
to this frequency for Step/Dir and CW/
CCW type inputs.
Timeinterval that a Step/Dir type input

Pulse Width or CW/CCW type input must remainin | 200 nS —
asingle state for detection.
Timeinterval that the Direction, CW, or

] CCW must be stable before the

Setup Time corresponding Step, CCW, or CW signal 200nS o

changes state.

The DSA Drive includes one serial port that implements the standard NRZ
asynchronous serial format, and supports RS-232, RS-422, and RS-485
communication standards.

Standard baud rates include 1200, 2400, 4800, 9600, 19200, and 38400 baud.
Data lengths of 7 and 8 bits are supported. Parity settings include odd, even,

and none.

The connector pinout dedicates separate pins for the RS-232 and RS-422/
RS-485 signals, so that the communication standard can be changed by just

using a different cable. Refer to Figure 2.29 for the serial interface

configuration.

Figure 2.29

Serial Interface Configuration

RECEIVE @

TRANSMIT

0O xm1

LAY

Pl
»n
Y
15
S}

2

RS-485

O RCV

F—————— XMT-
—————0O XMmT+

F———1 RCV+
1 RCV-
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Default Serial Interface Settings

The default setting of the DSA Drive serial interface is as follows.

Par ameter Default Setting

Baud Rate 38,400

Frame Format 8 Data, No Parity, One Stop
Drive Address 0

Restoring Drive Communications

The DSA Drive includes a mechanism for restoring serial communications, in
case the drive has unknown serial interface settings or communications cannot

be established.

For the first 3 seconds after reset or power-up, the drive listens for messages
with the following serial interface settings.

Par ameter Default Setting

Baud Rate 9,600

Frame Format 8 Data, No Parity, One Stop
Drive Address 254

If a message is received during this time, the drive will respond and these
settings will be retained until the next reset or power-down, allowing the
normal serial interface settings to be determined. If no messages are received
during this time, the normal serial interface settings are used.

IMPOR-

Only one drive should be connected if this mechanism is
used, since multiple drives would all respond and the
response would be garbled.




Chapter 3

Connecting Your DSA Drive

Chapter Obj ectives This chapter provides procedures for wiring your DSA Drive and making
cable connections. This chapter includes:

e Understanding basic wiring requirements
e Grounding your DSA Drive
e Wiring your DSA Drive

Understandi ng Basic This section contains basic wiring information for the DSA Drive.

Wiring Reguirements
ATTEN- Plan the installation of your system so that you can
perform all cutting, drilling, tapping, and welding with the
system removed from the enclosure. Because the system is
of the open type construction, be careful to keep any metal
debris from falling into it. Metal debris or other foreign

matter can become lodged in the circuitry, which can result
in damage to components.

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

IMPOR-
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Building Your Own Cables

When building your own cables, follow the guidelines listed below.

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

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

Refer to Appendix C for mating connector kit Material Numbers.

Factory-made cables are recommended over hand-built
IMPOR- . o
cables and are designed to minimize EMI.




Connecting Your DSA Drive 33

Routing High and L ow Voltage Cables

Be aware that when you connect and route power and signal wiring on a
machine 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 Power and Signal Cables Inside Your Cabinet
120/480V Motor power Always separate al low voltage signal Low voltage
AC power cables wiring from high voltage power wiring to communications
reduce affects of EMI and RFI. control I/O wiring
motor feedback
cables
Unshielded
conductors e
]
= Do not run low 1
'_ and high

—— voltage wires o =

: @5 in the same I l=1" .
[ I wireway SIS
| HI|E
= =) U Sl ;
. i g .. —J
i el || &
i grell | o

Always cross high and low voltage cables on paralel runs
voltage conductors at 90° angles +

Maximize distance between high and low

Minimize

unshielded lead \
air
i
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Groundi ng Your DSA We recommend that all equipment and components of a machine or process

Drive 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 hazard to personnel and
damage to equipment caused by short circuits, transient overvoltages, and
accidental connection of energized conductors to the equipment chassis. For
CE grounding requirements, refer to Appendix B.

Grounding Your System to the Subpanel

The National Electrical Code contains grounding
ATTEN- . . .
requirements, conventions, and definitions. Follow all

applicable local codes and regulations to safely ground your
system. Refer to the illustration below for details on
grounding your DSA Drive. Refer to Appendix B for the

power wiring diagram for your DSA Drive.

Figure 3.2
Safety Ground Configuration with Multiple DSA Drive Systems on One Panel
:
DSA Digital Servo
° Drives
Tol | 8.
T iy
L} e
el
00O
Bonded ground bar - All ground wiring must
(optional) comply with local codes
; ;
g
r : Safety ground I} g
= (terminal 5) ~_ |[4
oI Tz
Tl || &l [
L[j;-‘- M?
é{% % 3 Always follow NEC anc
f—— =2 applicable local codes
Ground grid or power
distribution ground
o
Bonded cabinet ground bus — ﬁ__
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Grounding Multiple Subpanels

To ground multiple subpanels, refer to the figure below.

Figure 3.3
Subpanels Connected to a Single Ground Point

Always follow NEC
and applicable local

[eXeXeXeoXo) [eXe) Q_C, ]

( ) —

Ground grid or
power distribution

Motor Power Cable Shield Termination

Factory supplied motor power cables for FSM Series, HSM Series, XSM Series,
YSm Series and NSM Series motors are shielded, and the power cable is
designed to be terminated at the drive during installation. A small portion of
the cable jacket is removed which exposes the shield braid. The exposed area
must be clamped to the bottom of the drive chassis (refer to Figure 3.4) or the
front of the drive chassis (refer to Figure 3.5) using the clamp provided.

To avoid hazard of electrical shock, ensure shielded power
ATTEN- . .
cables are grounded at a minimum of one point for safety.
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Figure3.4
Motor Power Cable Shield Connection (bottom of drive)

DSA Drive | vy @
W@
Sl

Motor cable jacket

. =
Motor cable jacket A4
T~

I
é é Clamp screws
N

Figure 3.5
Motor Power Cable Shield Connection (front of drive)

Motor cable jacket é éclampscrewsm
\

R

—— <-Clamp || ...

50/60Hz

~__ Shield
Motor cable jacket )
|

YSM Series motors have a short pigtail cable which connects to the motor, but
is not shielded. These motor power cables have a 152.4 mm (6.0 in.) shield
termination wire with a ring lug that connects to the closest earth ground. The
termination wire may be extended to the full length of the motor pigtail if
necessary, but it is best to connect the supplied wire directly to ground without
lengthening. Refer to Figure 3.6 for an illustration.

DSA Drive

%

Figure 3.6
YSM Series Motor Power Cable Connection
Motor power cable Pigtail cable
/ . Connectors
152.4 mm (6.0) Termination Y SM Series
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Wiring Your DSA Drive

These procedures assume you have bonded and mounted your DSA Drive to
the subpanel and that there is no power applied to the system.

ATTEN- This drive contains ESD (Electrostatic Discharge) sensitive

parts and assemblies. You are required to follow static
control precautions when you install, test, service, or repair
this assembly. If you do not follow ESD control
procedures, components can be damaged.

The following sections provide information and procedures on how to wire

your DSA Drive.

Connecting Interface Cables

Connect all interface cables as shown in the table below.

Thiscable: Plugsinto this connector:
44-pin, D-shell, Controller Interface cable Ji
15-pin, D-shell, Motor Encoder Feedback cable J2
9-pin, D-shell, Serial Port cable 3
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Connecting Your SERCOS Fiber Optic Cables

This procedure assumes you have your MMC S8 or MMC for PC interface and
DSA Drive SERCOS interface system(s) mounted and are ready to connect
the fiber optic cables.

The SERCOS fiber optic ring is connected using the SERCOS Receive and
Transmit connectors. Refer to the chapter DSA Drive Connector Data to locate
the connectors on your DSA Drive and Figure 3.7 to locate the connectors on
your MMC interface module.

Refer to Figure 3.8 for an example of fiber optic ring connections between the
DSA Drive and the MMC interface module.

Figure 3.7
SERCOS Fiber Optic Connections

To connect the SERCOS fiber optic cables:

1. Insert one end of a fiber optic cable into the Receive SERCOS connector
on the DSA Drive.

2. Thread the connector on finger tight.
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8.

Insert the other end of the cable (from step 1) into the Transmit SERCOS
connector on the MMC interface module.

Thread the connector on finger tight.

Insert one end of another fiber optic cable into the Transmit SERCOS
connector on the DSA Drive.

Thread the connector on finger tight.

Insert the other end of the cable (from step 5) into the Receive SERCOS
connector on the MMC interface module.

Thread the connector on finger tight.

Note: Fiber optic cable lengths of 1, 2, 5, 10, 15, and 25 feet are available in

plastic or glass. Heavy duty fiber optic cable is available in lengths of .5,
1,2, 3,5, and 10 meters.

Figure 3.8
Fiber Optic Ring Connection Example

MMC/SERCOS Module

r

@ | . .
Receive ? o= DSA Drive with SERCOS
Transmit H o=
. Receive DSA Drive with SERCOS
=
SERCOSring @WJ
il Receive
SERCOS = T\ Transmit
SERCOSrring

The internal 5V DC power supply has a resettable fuse that opens at 3 amps
and automatically resets itself when the current falls below 3 amps. There are
no internal fuses requiring replacement.
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The DSA Drive utilizes solid state motor overload protection which operates
in accordance with UL 508C.

Motor overload protection trips: At:

Eventually

100% overload.

Within 8 minutes

200% overload.

Within 20 seconds

600% overload.

ATTEN-

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

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

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

To wire your input power and motor connections:

1. Prepare your wires by stripping approximately 12 mm (0.50 in.) of
insulation from the end.

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

2. Prepare your motor cable for the CE clamp on the DSA Drive by
exposing 12 mm (0.50 in.) of cable shield braid, as shown in Figure 3.9.
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Figure 3.9

CE Clamp Cable Preparation
— | <€———————L (refer to the table below) >

12 mm (0.50in.) vorw! )
Exposed braid v )
Woryl )
Motor cable
& = )

1 Motor cable leads (shortest to longest) are labeled differently, depending on the drive input voltage
(230V/460V). Refer to the table below in step 3 for terminal block wiring locations.

For these DSA Drives:

The dimension L is:

DSA007-230
DSA015-230
DSA030-230
DSA130-230-x
DSA175-230-x

DSAXxx-460-x

185 mm (7.25 in.)

DSA1150-230-x

241 mm (9.50 in.)

3. Using a screwdriver, loosen the screw for each of the terminal locations
and attach wires as shown in the table below. Refer to Appendix B for the

power wiring diagram for your DSA Drive.

Terminal Block
Locations
(DSA007-230-X,
DSA015-230-x,
DSA030-230-x)

Terminal Block
Locations
(DSA130-230-x)

Terminal Block
Locations
(DSA175-230-x and
DSA1150-230-x)

Terminal Block
Locations
(DSAXxxx-460-x)

DC Bus+!

DC Bus-*

L1 (Main AC)

L2/N (Main AC)
Safety (Earth) Ground
U2 (Motor)

V2 (Motor)

W2 (Motor)

Motor Case Ground

u? (Motor)

V2 (Motor)

w2 (Motor)

Motor Case Ground
DC Bus+!

DC Bus-*

L1 (Main AC)

L2/N (Main AC)
Safety (Earth) Ground
L1 (Aux AC)?

L2/N (Aux AC)?

u? (Motor)

V2 (Motor)

W2 (Motor)

Motor Case Ground
DC Bus+!

DC Bus-!

L1 (Main AC)

L2 (Main AC)

L3 (Main AC)
Safety (Earth) Ground
L1 (Aux AC)®

L2/N (Aux AC)®

DC Bus+*
DC Bus-!
w2 (Motor)
V2 (Motor)
U2 (Motor)
Ground

L3 (Main AC)
L2 (Main AC)
L1 (Main AC)
L1 (Aux AC)®
L2/N (Aux AC)3

1 Do not connect an external 170 power supply to the DC bus. The DC+ and DC- terminals connect directly to the power bus of the drive.

2 Ensure motor power is wired with proper phasing relative to the motor terminals. On some motors, the motor leads may be labeled R, S, and T which

correspond to U, V, and W.

3 The auxiliary AC power inputs require dual element time delay (slow acting) fuses to accommodate inrush current. Refer to the section General Power

Specifications in Appendix A for the inrush current on the auxiliary AC power input.
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4. Tighten each terminal screw.

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

6. Attach the plastic cover to terminal block.

The DC bus connections should not be used for
IMPOR- : : :

connecting multiple drives together. Contact your

Giddings & Lewis representative for further assistance

if the application may require DC power connections.

7.
If your motor is: Then:
1. Remove the two screws securing the cable
clamp on the DSA Drive (refer to figures 3.4
or 3.5 for the cable clamp location on your
DSA Drive).
. 2. Place the cable within the clamp and replace
FSM Series, HSM :
Series, XSM Series, or the screws (do not tighten).
NSM Series 3. Position the exposed portion of the cable
braid directly in line with the clamp.
4. Tighten the screws with a torque of 0.9-1.1
Nm (8.0-10.0 Ib-in.).
5. Go to main step 8.
1. Connect the 152.4 mm (6.0 in.) termination
_ wire to the closest earth ground (refer to
YSM Series Figure 3.6 for pigtail location).
2. Go to main step 8.
8.
If your DSA Drive
Material Number Then:
begins with:
DSAQ07-230-x You are finished wiring your DSA Drive
DSA015-230-x .
DSA030-230-x power connections.
DSA130-230-x
DSA175-230-x -
DSA1150-230-x Go to main step 9.
DSAxxx-460-x
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9.
If your a.ppllcatlon Then:
requires:
Connect a jumper to TB2 between terminal 1
The internal shunt and 2 as shown in the figure below (for the
resistor location of TB2, refer to the chapter DSA Drive
Connector Data).
Connect your external shunt resistor to TB2
An external shunt between terminals 1 and 3 as shown in the
resistor figure below (for the location of TB2, refer to
the chapter DSA Drive Connector Data).
Figure 3.10

Connecting Your Shunt Resistor

Connecting the Internal Shunt Resistor® Connecting the External Shunt Resistor

Ci

Resistor

TB2 TB2

1 This isthe factory default jumper setting for TB2.
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Appendix A

Specificationsand Dimensions

This appendix covers the following topics:

Chapter Objectives
»  DSA Drive specifications

* Dimensions

The following sections provide specifications for the DSA Drive.

DSA Drive Specifications

General Power Specifications

The table below lists general power specifications and requirements for the

DSA 230V drives..
o Description
Specification
DSA007-230 DSA015-230 DSA030-230
AC Input Voltage! 100-240V s Single Phase
AC Input Frequency 47 - 63 Hz
AC Input Current
Nominal
i i SArms 9Ams 18Ams
o S inrush (230V AC 100A (0-pesk) 100A (0-pesk) 100A (0-peak)
Output Peak Current 7.5A (0-peak) 15A (0-peak) 30A (0-peak)
Continuous Output Current 2.5A (0-pesk) 5A (0-peak) 10A (0-peak)
Energy Absorption Capability
115V AC input 125 Joules
230V AC input 51 Joules
Continuous Power Output
115V AC input 0.25 kW 0.5 kW 1.0kw
230V AC input 0.5 kW 1.0kw 2.0kw

1 Specification is for nominal voltage. The absolute limits are +10%, or 88-265Vme.
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The table below lists general power specifications and requirements for the

DSA 230V drives.
o Description
Specification
DSA130-230-x DSA175-230-x DSA1150-230-x
100-240Vms 100-240V s

AC Input Voltagel Single Phase Three Phase
AC Input Frequency 47 - 63 Hz
Main AC Input Current

Nominal, 28Arms 30A1ms 46A1ms

Maximum inrush, 230V ACinput | 50A s 50Ams 68A s
Auxiliary AC Input Current

Nominal, 115V AC input 1.0Aims L0A s L0Ams

Nominal, 230V ACinput 0.5A1ms 0.5A1ms 0.5A/ms

Maximum inrush, 115V ACinput | 47A (0-peak) 47A (0-peak) 47A (0-pesk)

Maximum inrush, 230V AC input | 95A (0-peak) 95A (0-peak) 95A (0-peak)
Continuous Output Current 15A (0-peak) 35A (0-peak) 65A (0-peak)
Intermittent Output Current 30A (0-peak) 75A (0-peak) 150A (0-pesk)
Internal Shunt

Continuous power 50W 50W 180w

Peak power 45kwW 10 kW 18 kW
External Shunt

Minimum resistance 30 Ohms 16.5 Ohms 9 Ohms

Continuous power 2.4 kW 4 kW 8 kw

Peak power 6 kw 10 kw 19 kw
Energy Absorption Capability

115V AC input 203 Joules 321 Joules 563 Joules

230V AC input 96 Joules 151 Joules 265 Joules
Continuous Power Output

115V AC input 1.5kwW 3.75 kW 7.5 kW

230V AC input 3kwW 7.5kw 15 kw

1 Specification is for nominal voltage. The absolute limits are +10%, or 88-265V e
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The table below lists general power specifications and requirements for the
DSA 460V drives .
o Description
Specification
DSA014-460-x | DSA022-460-x | DSA046-460-x | DSA068-460-x | DSA094-460-x
230-480V g

AC Input Voltage* Three Phass
AC Input Frequency 47-63Hz
Main AC Input Current?

Nominal, 460V AC input 4Arms TArms 14A1ms 20Ams 28Ams

Maximum inrush, 460V AC input | 6Ams 6Ams 6Ams 6Ams 6Arms
Auxiliary AC Input Current

Nominal, 230V AC input 0.55A s 0.55Ams 0.55Ams 0.55A s 0.55A s

Nominal, 360V AC input 0.35A/ms 0.35A/ms 0.35A/ms 0.35A s 0.35A s

Nominal, 480V AC input 0.25A /s 0.25A /s 0.25A /s 0.25A /s 0.25A s

Maximum inrush, 230V AC input | 47A (O-peak)® | 47A (O-peak)® | 47A (O-peak)® | 47A (O-peak)® | 47A (O-peak)®

Maximum inrush, 480V AC input | 68A (0-peak)® | 68A (0-peak)® | 68A (0-peak)® | 68A (0-peak)® | 68A (0-peak)®
Continuous Output Current 7A (0-peak) 11A (0-peak) 23A (0-peak) 34A (0-peak) 47A (0-peak)
Intermittent Output Current 14A (0-peak) 22A (0-peak) 46A (0-peak) 68A (0-peak) 94A (0-peak)
Internal Shunt

Continuous power 100W 100w 200W 200W 400W

Peak power 5.3kW 5.3 kW 16 kW 25.6 KW 32 kw
Externa Shunt

Minimum resistance 120 Ohms 120 Ohms 40 Ohms 25 Ohms 20 Ohms

Continuous power 3kw 5kw 10 kw 15 kw 22 kW

Peak power 5.3 kW 5.3 kW 16 kw 25.6 kW 32 kW
Energy Absorption Capability

230V AC input with 230V motor | 58 Joules 58 Joules 88Joules 117 Joules 234 Joules

230V AC input with 460V motor | 517 Joules 517 Joules 776Joules 1034 Joules 2069 Joules

460V AC input 219 Joules 219 Joules 329 Joules 439 Joules 878Joules
Continuous Power Output

230V AC input 1.5kwW 25 kw 5.0 kW 7.5 kW 11 kW

460V AC input 3.0kwW 5.0 kW 10 kW 15 kW 22 KW

1 Specification is for nominal voltage. The absolute limits are 10%, or 207-528V,me.

2 The DSAXxX-460- drives are limited to three contactor cycles per minute.

3400 us half wave sine
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Physical and Environmental

The table below lists physical and environmental specifications and
requirements.

Specification Description
Weight
DSA007-230-x 1.8kg (4.11bs)
DSA015-230-x 2.1kg (4.6 1bs)
DSA030-230-x 2.1kg (4.6 Ibs)
DSA130-230-x 6.2 kg (13.6 Ibs)
DSA175-230-x 9.3kg (20.6 Ibs)
DSA1150-230-x 14.1 kg (31.0Ibs)
DSA014-460-x 8.55 kg (18.8 Ibs)
DSA022-460-x 8.55 kg (18.8 Ibs)
DSA046-460-x 10.44 kg (22.96 Ibs)
DSA068-460-x 10.44 kg (22.96 |bs)
DSA094-460-x 14.1 kg (31 1bs)
Operating Temperature 0°Cto55°C (32°F to 131° F)
Storage Temperature -40° C to 70° C (-40° F to 158° F)
Humidity 5% to 95% non-condensing
; 1500 m (5000 ft)
Altitude Derate 3% for each 300 m above 1500m
Vibration :
h g . 510 2000 Hz, 2.5 g peak, 0.015in.
Operating/Non-operating maximum displacement
Shock
Non-operating 159 11 mshalf sine
UL Listed to U.S. and Canadian safety
standards UL 508 C File E145959




Specifications and Dimensions A-5

Power Dissipation

Use the following table to size an enclosure and calculate required ventilation
for the DSA Drive. Typical heat losses run approximately one-half maximum
power losses. The maximum power losses are shown below.

Material Number Maximum L oss (Watts)
DSA007-230, -S, -P 48 + dissipative shunt
DSA015-230, -S, -P 48 + dissipative shunt
DSA030-230, -S, -P 50 + dissipative shunt
DSA130-230, -S, -P 150 + dissipative shunt
DSA175-230, -S, -P 300 + dissipative shunt
DSA1150-230, -S, -P 500 + dissipative shunt
DSA014-460, -S, -P 175 + dissipative shunt
DSA022-460, -S, -P 175 + dissipative shunt
DSA046-460, -S, -P 350 + dissipative shunt
DSA068-460, -S, -P 350 + dissipative shunt
DSA094-460, -S, -P 600 + dissipative shunt

Control

The table below lists control specifications.

Specification

Description

Commutation

3 Phase Sinusoidal, Space Vector Modulated (SVM)

Current Regulator

Digital Pl 125 pusec update rate

Velocity Regulator

Digita PID - 250 psec update rate

Position Regulator

Digital PID with feed-forward - 1 mS update rate
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Inputsand Outputs

The table below lists 1/0 specifications.

Specification

Description

Digitd Inputs

8 Optically Isolated 12-24V Inputs, Active High, Current Sinking

Digita Outputs

4 Optically Isolated 12-24V Outputs, Active High, Current
Sourcing

1 Normally Open Relay - 30V DC Maximum Voltage,

Relay Output 1A Maximum Current
I/0 Response 100 psec

Digital I/O

g:rargvl\;gieod 1mS

Analog Inputs

COMMAND 14 bit A/D, £10V
ILIMIT 10 hit A/D, O to 10V
Analog Output +10V, 8 bits, 2 mA maximum

Serial Communication

The table below lists the serial communication specifications.

Specification Description

Serial 1 RS-232/RS-422/RS-485 Port

Baud Rates 1200, 2400, 4800, 9600, 19200, and 38400 baud
7 Data, Even Parity, One Stop
7 Data, Odd Perity, One Stop

Frame Format 8 Data, No Parity, One Stop

8 Data, Even Parity, One Stop

8 Data, Odd Parity, One Stop

Motor Feedback

The table below lists motor feedback specifications.

Specification

Description

Encoder Types

Incremental, Sine/Cosine, Intelligent, and Absolute

Maximum Input Frequency

100 kHz (Sine/Cosine Input)

2.5 MHz (TTL Input) per channel

Commutation Startup

Hall Sensor or None
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Auxiliary Feedback

The table below lists auxiliary feedback specifications.

Specification Description

Input Modes A quad B, Step/Direction, CW/CCW
Input Types Differential, single-ended, open collector!
Maximum Signal

Frequency 2.5MHz

1 Differential input types are recommended.

Connectors

The table below lists connector specifications. Refer to Appendix C for a list of
mating connectors available from other suppliers.

Connector Specification Description

Ji User [nput/Output 44-pin high-density D-shell
2 Motor Feedback Connector 15-pin high-density D-shell
J3 Serial Port Connector 9-pin standard D-shell

SERCOS Communication

The table below lists SERCOS communication specifications.

Specification Description
Data Rates 2M baud and 4M baud
Node Addresses | 01-99
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Dimensions

65.02 mm
(2.56 in.)

38.10 mm

The following diagrams show the dimensions and mounting hole locations for

the DSA Drives.

FigureA.l1

Dimensions and M ounting Diagram DSA007,-P
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186.18 mm
(7.331n.)

FigureA.2
Dimensions and Mounting Diagram DSA015, DSA030, -P
65.02 mm
| |
(2.56in.)
38.10 mm 13.26 mm 129.29 mm
r (150in.) (052in.) 509
T
| |
| O
O _ |
— - j
10
—
ggg 165.35 mm
§g§ (6.51in.)
-
o]
O
ol
;oi:;
L]
= L=
‘ |
\
| 32.77 mm 144.27 mm
(1.29in.) (5.68in.)

198.12 mm
(7.801in.)

o

s TR il

IR

)00

o

0}

Fan only on 2 kW units

98.8
(3.8

1 mm
9in.)



A-10

Specifications and Dimensions

87.88 mm

FigureA.3

Dimensions and Mounting Diagram DSAQ07S
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FigureA.4
Dimensions and Mounting Diagram DSA015S, DSA030S
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Fan only on 2 kW units
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Figure A.5
Dimensions and Mounting Diagram DSA130-230, -P
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Figure A.6
Dimensions and Mounting Diagram DSA175-230, -P
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Figure A.7
Dimensions and Mounting Diagram DSA1150-230, -P
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Diagram DSA014-460, DSA022-460, -P
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FigureA.9

Dimensions and Mounting Diagram DSA046-460, DSA-68-460, -P
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Figure A.10
Dimensions and Mounting Diagram DSA094-460, -P
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Appendix B

I nterconnect Diagrams

Chapter Objectives

DSA Driveto Cableand  This section provides information to assist you in wiring the servo module
I nterconnect Di agrams when connecting the control interface cable to your DSA Drive.

This appendix contains the following interconnect diagrams:

e DSA Drive and motor cable diagrams

» DSA Drive power wiring diagrams

« Start/stop string configuration diagram examples
e Controlling a brake

¢ Grounding for DSA Drive CE requirements

e DSA Drive to shunt module interconnect diagrams
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DSA Drive and Motor
Cable Diagrams

This section provides information to assist you in wiring your XSM, NSM,
HSM, FSM, and YSM Series motors when connecting to your DSA Drive.

DSA Drive and Motor Cable Combinations

The following tables describe the motor power, feedback, and interface cables
you will need for DSA Drive and motor combination. Note: Material numbers
shown are for 1-meter lengths. Contact your local Giddings & Lewis
representative for other lengths.



Interconnect Diagrams B-3
FigureB.1
DSA Drive Motor/Drive Cable Connections
Motor Power Cables M aterial Number DA H 0
500W, 1 kW, 2 kW DSA Drive to HSM Series Motors M.1301.3968 _
7.5 kW DSA Drive to HSM and FSM Series Motors M.1301.3978 To )
500W, 1 kW, 2 kW DSA Drive to XSM Series Motors M.1301.3938 -Is-t%gqmal m
2 or 3kW DSA Driveto XSM Series Motors M.1301.3956 4 g’;. =
7.5 kW DSA Driveto XSM Series Motors M.1301.3962 E : g jj R
500W, 1 kW, 2 kW DSA Driveto NSM Series Motors M.1301.3930 ; g LIS
500W, 1 kW, 2 kW DSA Driveto Y SM Series Motors M.1301.3889

Feedback Cables

Material Number

DSA Drive J2 port to HSM and FSM Series Motors

M.1301.3927

Flying leads on drive-end to HSM and FSM Series Motors

M.1301.4015 ToR

DSA Drive J2 port on NSM Series Motors

M.1301.3993

Flying leads on drive-end to NSM Series Motor

M.1301.3998

DSA Drive J2 port to Y SM Series Motors

M.1301.3983

Flying leads on drive-end to Y SM Series Motor

M.1301.3988

J2 break out board kit

M.1301.4052

J2 drive-mounted break out board

M.1301.4039

Inter face cables

Material Number

DSA Drive J1 break out board kit

DSA Drive J1 port to no connector

DA Drive J1 drive-mounted break out board

DSA drive J3 serial port to personal computer

M.1301.4061 Toll
M.1301.4047 J
M.1301.4038 ToJ3

Not Required

DSA Drive J3 drive-mounted break out board

M.1301.4040
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DSA Driveto Motor Interconnect Diagrams
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DSA
Drive
A BROWN U
B BLACKK V
C BLUE W

D GRN/YEL GND|

FigureB.2
DSA Driveto XSM Series Motor Configuration (mating connector)
Motor Feedback Cable with 15-pin Connector XSM Series
Motor
e o [ !
¢ 1 LAamt /\ BLACK I A
s 5 [ AM- B wHBAk  § || A
3 | BM+ RED | c
2 [ BM- 5 wHvRED § b
5 [ M+ GREEN c
~ TolM: §  WHT/GREEN § p
14| EPWR_5V VIOLET K
el y2 | 6| Ecom | whiwoer § L
z 7 | EPWR_ov TN N
1 LTS+ { WHT/ORANGE R
B BLUE |
N 1Lst § whyee § 7 oS Motor
1352 YELLOW U 2 Feedoack Connector
: g |5S3 §  wHYELOW § V ¢ S3
1, o [ HumIT X BROWN | AUIMIT
i N 15 L-umir §  WHT/BROWN § M -LIMIT
1 | 1o e com MOTOR
G e NC FEEDBACK
N/C
L) DRAIN H ¢« CONNECTIONS
i ¥ 3 i |
__________ ! g A
8Denotes twisted pair. A CcBRE
Connector backshell shielded 360° o §| | BRAKE
(both ends). c<
)
Pin6 —fin ©
Pin 11 f2sg] Pin1 MGTOR BRAKE
Jesel CONNECTIONS Motor
Pin15 i Pin5 Brake Connector
o[ Pn10 |
—
Feedback Cable Connector D <
c < Go
B (<L
A e
MOTOR POWER Motor
CONNECTIONS

Power Connector
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FigureB.3
DSA Driveto XSM Series Motor Configuration (flying leads)
)‘Ev@
DSA XSM Series
. Motor Feedback Cable with Flying Leads Motor
Drive mm e N
- .
1 LM i BLACK i A < Ao SING
5 L AM- T whsack f | B A or SIN-
3 | BM+ RED o1 C <o Bror COS+
21Bm i whmReD  f b ¢ B o CC5
5 [ M+ GREEN £ co bt orDATAY
I >N 1011M- §  WHI/GREEN { ; I-_or DATA-
ooss ||| 12| EPWR 5V VIOLET K g PONVER(SV)
- Il 28l eld ya |6 [ECOM §  wHTAvOET L e COM
piiEE) = & |* 5 [EPWR ov : ORANGE ; N o POWER (39V)
1S+ § WHT/ORANGE R e TSt
Al w1 BLUE e s e @
o ST 1lst i whmee 7 st Motor
— 13182 YELLOW U e S2 K
A_BROWN U | (7S = || ledi NS i whmvenow § V el S3 Feedback Connector
f il | o [UmIT . BROWN ) AIMIT
B BLAKK V| |, @ ;§§§i y 15| -LMIT 1 wHT/BROWN § M ee-MIT
C_BWE W/ |Z L e |15 cocom MOTOR
@ & 6 ceNC FEEDBACK
D GRN/YEL GND| |© @ S RAN H o« NC CONNECTIONS
|t -
S A< BR+
n 8Den0tes twisted pair. c <E” BRAKE
Connector backshell shielded 360°
(both endk).
MOTOR BRAKE
CONNECTIONS Motor
Brake Connector
D <
c <« o
\ B <L
A e
MOTOR POWER Motor
CONNECTIONS Power Connector
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DSA
Drive
A BROWN U
B BLACK V
C BLUE W
D GRN/YEL GND|

FigureB.4
DSA Driveto NSM Series Motor Configuration (mating connector)
Motor Feedoack Cable with 15-pin Connector NSM Series
=== . e | Motor
1 A """"""""" ]\ :
1 LAM+ BLACK A A+
5 [ AM- 1 whyslAac  § B e
3 [BM+ . RED c B+
4| BV i wrmReD b < B
5 [IM+ GREEN £ I+
Tolm- §  wHyGREEN Pt
14| EPWR 5V A GRAY n ) 45V DC
J2 H 8 Lk cemvnc
6 | ECOM WHT/GRAY L oM
\Y \V) t com
M =
g I
13ks2 BLUE y << HALLB+
lst 0 wHmBlUE T e HALA+
g | S3 BROWN v HALL C+ Motor
M § whmBROWN § R TS+ Feedback Connector
ORANGE
| WHI/ORANGE {
X VIOLET R G N/C
| N/C WHT/VIOLET e NC
; e _ YEUOW : N/C MOTOR
15 LNC 1 wHveLow ¥ p e NC FEEDBACK
N IS | IS DRAN _____ | ____ . CONNECTIONS
T T
Y g | R -1 |
8 Denotes twisted pair. A ¢<BRE
Conrector baclshel sielded 360° | on §|| BRAKE
(both end). NC
T\ C<&——
Pin6 —I. O
Pin11 3308 Pin1
less| MOTOR BRAKE
Pin 15— é‘ Pin’ CONNECTIONS Motor
| Brake Connector
o Pin10
— |
Feedback Cable Connector E N
D <
C <¢ GND
B (¢
A<
MOTOR POWER Motor

CONNECTIONS Power Connector




B-8 Interconnect Diagrams

FigureB.5
DSA Driveto NSM Series Motor Configuration (flying leads)
DSA Motor Feedback Cable with Flying Leads NSM Series
Drive ’ - — Motor
1 LAME N BLACK N A A+
5 [Am- | ¥ whsack § ] A A
3 BM+ RED N c B+
2 | BM- i whwmeD  § 5 B
s M+ GREEN . I+
I o1 N 101M- ! wHr/GREEN _{ ; I
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- B2t | elld yp |sls3 {  whHroranGE  § v HALL G+
@ = | 122 |2 G GROUND
F 10020 ?; POWER (45V) GRAY —K +5VDC .
Ay N Hy
LM” @ ::/L;wm — 14 H H J éﬂ
D © 6 LECOM WHI/GRAY L éécLOML
A BROWN U = || sl N/C v BLUE 7 M &= — Motor
( VL& 1583 e §  wHuBE | Feedback Connector
B BLAKK V||, =) !§§§: 7 13182 BROWN U < HALLBY
Motor igggl 12181 {  wHBROWN § T HALL A+
C BLUE W "l 1ege) 11 TS+ . VIOLET R TS+
D GRN/YEL GND| |5 = = 6 [ECOM § whvoEr s I VOTOR
— L DRAIN
'_'_'_'_'_'_'_'_y'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_y """ N e NC FEEDBACK
fe=— — i p o NC CONNECTIONS
n 8Denotes twisted pair. | : |
Connector backshell shielded 360° -~

A< B
(tx)th erdS)' 8 < BR- || BRAKE

MOTOR BRAKE
CONNECTIONS Motor

MOTOR POWER Motor
CONNECTIONS Power Connector




Interconnect Diagrams

Figure B.6
DSA DrivetoHSM and FSM SeriesMotor Configuration (mating connector)

DSA
Drive
A BROWN U
B BLACK V
C BLUE W

o
)

D GRN/YEL GND|

Motor Power Cable

Motor Feedback Cable with 15-pin Connector HSM/FSM Series
jmm-—-——- - - ! Motor
4 (\ """"""""" ]\ -
¢ 1 L AM+ BLACK A
y 5 A i wHBLAGK  § B
3 | BM+ RED c
ol BW- 5 wemreD  § b
5 [+ GREEN £
a Tolm §  wHcreen r
1aLEPWR 5v A GRAY N )
aic J2 H x K
2 6 LECcOM WHT/GRAY L
\Y \Y
M
B 52 BLUE > HALL B+
13 N e
st i weme § T e HALA+ Motor
g |S3 . BROWN p HALL G+ Feedback Connector
¢ 1 LTS+ 1 wHBROWN § R e TS5t
g ORANGE
| WHT/ORANGE §
7 LN/C B W"\‘/#.-V'err i E GL MOTOR
i 9 e —wrneion ] FEEDBACK
151vC 1 wHTYELOW |l
A S | DR DRAN | o CONNECTIONS
S | S | i |
8 Denotes twisted pair. A C<BRE
Connector backshell shielded 360° b (<BR §|| BRAKE
(both ends).
N
Pin6 —I. O
Pin 11 ‘ %g ‘ Pin1 MOTOR BRAKE
, 1558 _ CONNECTIONS Motor
Pin 15 %i Pin5 Brake Connector
o T Pin10 |
—
Feedback Cable Connector
D <

C <¢ GND

B <&

AL

MOTOR POWER Motor
Power Connector

CONNECTIONS




B-10 Interconnect Diagrams

FigureB.7
DSA Driveto HSM and FSM SeriesMator Configuration (flying leads)
)‘Ev@
DSA Motor Feedback Cable with Flying Leads HSM/FSM Series
Drive - R : Motor
1
1 LA+ ﬁ BLACK A A A+
5 [ AM- 1 wrmsack  § 5 A
3 [BMt RED N ¢ ceBr
2 [ BM- i wHvReD  § b B
s [Im+ GREEN . I+
I >N 1oL §  WHUGREEN { DD
voms ||| — N/C ORANGE 0 < hBS
Al [Best] (sl g2 |8 ls2 | WHT/ORANGE _§ b co HALCH
= || &) |2 . YELOW N CASE
«|(& = ! f e
1 100-240 O 0 WHT/YELLOW ‘ vDC
[ @ ::/L;wnz — 14 EPWR_5V A GRAY A ¢ ) 5V DC
SIk) - R H L oM Mot
| = 6 LECOM WHI/GRAY oM or
A BROW U | (17 Lesst N/C Y BLUE N M &= Feedback Connector
[ 8 BAK v N NC § whmee  §
JIENE {1 - sroun v oL
C BWE W/ |} lesat 12[51 ! whHr/BROWN _{ T ceHALAL
&) (383 1S VIOLET R TS+
D GRN/YEL GND| |& &) o 6 | ECOM b whvoer § ] s TS- MOTOR
~ DRAIN ”
:::::::U:::::::::::::H """ FEEDBACK
e N— — | CONNECTIONS
1
1 T
n 8Denotes twisted pair. R - |
Connector backshell shielded 360° A ¢ ¢BRE
o (R %”BRAKE
MOTOR BRAKE
CONNECTIONS Motor
Brake Connector
D <
c < To
. B <<_V_
A el
MOTOR POWER Motor
CONNECTIONS Power Connector




Interconnect Diagrams

B-11

DSA Drive
1 RED U
2  BLAKK \'
3 WHTE W

5 GRN/YEL GND

7 YELLOW BR+

9 YELLOW BR-

FigureB.8

DSA Driveto YSM Series Motor Configuration (mating connector)

Motor Feedback Cable with 15-pin Connector

AM+ ]\ BLACK {\

YSM Series
Motor

WHT/BLACK

RED

WHT/RED

WHT/GREEN

GRAY

i

§
GREEN

§

§

o
T
S>ch doch 4ok o

WHT/GRAY

131,52 BLUE

WHT/BLUE

BROWN

o
[
(8}
Scb  docp

17 | \/C WHT/BROWVN

7 Lwe
o | NVC

15| NC

[ I

Pin6 —

Pin 11 Pin1

Pin 15 % Pin5
O

T Pin10
—
Feedback Cable Connector

N/C MOTOR
N/C FEEDBACK

%6 e NC CONNECTIONS

5 < Motor
W Power Connector
3¢ aw
5 (L MOTCOR POWER
AND BRAKE

U
14— CONNECTIONS




B-12 Interconnect Diagrams

FigureB.9
DSA Driveto YSM SeriesMotor Configuration (flying leads)
DSA Drive . Motor Feedback Cable with Flying Leads YSM Series
B — s Motor
a
14| EPWR 5V GRAY T\ 2y ¢ VDC
6 | ECom 1 WHYGRAY { % ce COM
N/C BROWN
N/C 1 whHr/BROWN {
NC YELLOW
RIKES) B N/C 1 wHvELow  §
_ @ DC Bus ? 1 LAM+ x BLACKC x 9 2+
— | k& 1o |2 A WHI/BLACK o :
@ & 3 [ BM+ X RED . 1 ce Bt
wal|| o 4 [BM- §_ wHRED 1 e B
w @ VaC L 5 | IM+ n GREEN n I+
€ s N M § wHycreEN { 1B
S 10 [ IM- 14 <t
SI{©) — 1lst . ORANGE 15 cc HALLAY Motor
1_RD V| QT = || il 1382 ] whmoranGe § 17 e HALBY Feedback Connector
( igég} g |3 N BLUE 19 HALL G+
2 BIAK V|1, D . ;§§§i N/C 0 whBluE
3 WHTE W " e NC o VIOLET
"I e N/C [ ¥ wivoer § ]
5 GRN/YEL GND| |& @) o [ DRAIN e NC
— L U 1 eeNC
— - 2 e
8 Denotes twisted pair 3 G%N/c
I s
5 o NC
6 <o NC
;7 ceNC
g ceNC
16 < NC
7 YELLOW BR+ 18 e%
9 YELLOW BR- DT
2 e
DTS MOTOR
«Ne
27 «NC FEEDBACK
» N CONNECTIONS
T
5< Motor
\ w Power Connector
34— aw
L e MOTOR POWER
U AND BRAKE
1 CONNECTIONS




Interconnect Diagrams B-13

DSA Drive Power Wiring  This section provides information to assist you with AC input and motor
Diagrams power wiring to your DSA Drive,



MOTOR POWER WIRES U, V, W, AND GND MOTOR POWER INPUT POWER WIRES v DIGITAL DRIVE MODULE INPUT CURRENT REQUIREMENTS
MOTOR POWER yAN'MUM CONNECTOR ~ECOVVENDED TERMINALS DRIVES CURRENT REQUIREMENT, MAXIMUM (AMPS AC RMS)
MATING CONNECTOR RECOMMENDED PIN SIGNAL POWER WIRE DSAQ07-XXX 5.0 Amps AC at 100-240 Volts AC
MOTOR CONTACT SIZE POV\Z/ER WIRE A u DRIVE TERMINALS mmZE (AWG) L1, L2
mn? (AWG) ) 5 - 75'C COPPER MIN A ' DSA015-XXX 9.0 Amps AC at 100-240 Volts AC
YSM SERIES 2 DSA030-XXX 18.0 Amps AC at 100-240 Volts AC
NSM SERIES < W DSA007-XXX | LL L2 @ 1.5mm* (16 AWG) NOTE: POWER INITIALIZATION REQUIRES A SHORT PERIOD OF INRUSH CURRENT OF 100A FOR
e — D MOTOR CASE THE INPUT. DUAL ELEMENT TIME DELAY (SLOW BLOW) FUSES ARE RECOMMENDED.
— 2 2 FUSE SIZES MUST BE SELECTED ACCORDING TO LOCAL REGULATIONS.
BV | 4 som? (16AWG) psaotsxxx (12 (D) | 2sm? caawe
15mm? (16 AWG) DSA030-XXX L1, 12 @ 3.0mm2 (12AWG)
HSM430
FSM430 TERMINAL STRIP
MO0 ACCEPTABLE WIRE RANGE
0 mm “(AWG)
HSMA60 ) — 0.5-4,0mm (20-12 AWG)
FSM460 3.0mm™ (12AWG) TORQUE ALL TERMINALS
XSM10 25mm? (14 AWG) DIGITAL TO 1.25Nm (11 LB-IN)
XS SERVO
XSMILS-53-502 DRIVE DIGITAL
XSM130-53-XXX > SERVO
XSM130-XXXXX 3.0mm* (12 AWG) DRIVE

This drawing included vt A A
L AND MATING
for reference only. A
LR
A ﬂ:
nowseres [ [Ryp—
A FUSED DISCONNECT YSM SERIES
OR CIRCUIT BREAKER MOTORS

ISOLATION OR AUTO TRANSFORMER

SINGLE PHASE [ —T© | (OPTIONAL, NOT REQUIRED WHEN
ACLINE DESIRED INPUT VOLTAGE IS AVAILABLE
50/60Hz  \—O t—{ DIRECTLY FROM THE LINE)

TRANSFORMER
CHASSIS

COMMON GROUNDING
POINT FOR AMPLIFIER
SYSTEM (ONE PER AXIS)

COMMON GROUNDING
POINT FOR AMPLIFIER
SYSTEM (ONE PER AXIS)

|‘¥ MACHINE COMMON

TO PROTECTIVE GROUNDING BUS BAR
EARTH TERMINAL

NOTES

A SUPPLY DISCONNECTING DEVICE IS REQUIRED FOR MAINTENANCE & SAFETY. LOCAL REGULATIONS SHOULD BE OBSERVED.
IF A GROUNDED NEUTRAL IS USED INSTEAD OF J2 ONLY J1 MAY BE SWITCHED OR FUSED.

CURRENT RATINGS ARE INDEPENDENT OF THE INPUT VOLTAGE. REDUCED VOLTAGE WILL RESULT IN A REDUCTION IN SPEED,
BUT NOT TORQUE.

DRIVE RATED 100-240 VAC RMS, SINGLE PHASE INPUT VOLTAGE (230 VAC STANDARD).
DO NOT DAISY CHAIN DRIVE MODULE POWER CONNECTIONS. MAKE SEPARATE CONNECTIONS DIRECTLY TO THE AC SUPPLY.
MULTIPLE DRIVE MODULES MAY BE POWERED FROM ONE TRANSFORMER OR OTHER AC SUPPLY SOURCE.

AC LINE FILTER AND SHIELDED MOTOR CABLE ARE TO BE USED FOR IMPROVING THE DRIVE MODULES ELECTROMAGNETIC
COMPATIBILITY, AND ARE REQUIRED TO MEET THE EUROPEAN ELECTROMAGNETIC COMPATIBILITY DIRECTIVE. CAUTION:

AC LINE FILTERS HAVE LARGE LEAKAGE CURRENTS AND REQUIRE DISCHARGE TIME UPON POWER REMOVAL. WIRING BETWEEN
THE DRIVE MODULE AND FILTER SHOULD BE KEPT AS SHORT AS POSSIBLE. THE COMMON GROUND BUS BAR SHOULD BE AS
CLOSE TO THE DRIVE AS POSSIBLE.

WIRE SIZES ARE MINIMUM RECOMMENDED VALUES. THE REQUIREMENTS OF LOCAL REGULATIONS SHOULD BE OBSERVED.

TERMINATE THE MOTOR POWER CABLE SHIELD BY CLAMPING IT TO THE DRIVE WITH THE BRACKET

PROVIDED. THIS BRACKET CAN BE USED FOR STRAIN RELIEF IF NON-SHIELDED CABLES ARE USED.

SNUG BRACKET SCREWS, DO NOT OVER TIGHTEN. NEVER TORQUE OVER 10 LB-IN.

IF USING AN AUTOTRANSFORMER, ENSURE THE PHASE TO NEUTRAL/GROUND VOLTAGE DOES NOT EXCEED THE INPUT RATINGS OF THE DRIVE.
oS

B BB BB
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50/60Hz

v
MOTOR POWER WIRES U, V, W, AND GND MOTOR POWER INPUT POWER WIRES DIGITAL DRIVE MODULE INPUT CURRENT REQUIREMENTS
MOTOR POWER Re’gowmwnsn CONNECTOR RV TERMINALS | DRIVE | CURRENT REQUIREMENT, MAXIMUM (AMPS AC RMS)
MOTOR MAlgVNGTig?gECETOR IECOMMENCE P:\t S\G:U—\L DRIVE TERMINALS POMR WIRE LLL2N | DSAI30-230x | 28.0 Amps AC at 100-240 Volts AC
mmé (AW(
i (AWG) m® (AWG) (75°C COPPER MIN) A NOTE: POWER INITIALIZATION REQUIRES A SHORT PERIOD OF INRUSH CURRENT OF 50A FOR
(I5'C COPPER MIN) 8 v DAL THE MAIN INPUT AND 95A FOR THE AUXILIARY INPUT. DUAL ELEMENT TIME DELAY
c w : LLL2/N @ 6mm? (10 AWG) (SLOW BLOW) FUSES ARE RECOMMENDED. FUSE SIZES MUST BE SELECTED
| HsMa0s D MOTOR CASE ACCORDING TO LOCAL REGULATIONS.
HSM307
HSM320 1.5mm? (16 AWG)
HSM430 )
— 1.5mm? (16 AWG)
FSM430 TERMINAL STRIP
XSM100-14-502 ACCEPTABLZE( X\v[:[r:; RANGE
Evrre— mm
XSM100-27-502
HSM460 05-6.0mnf (22-10 AWG)
FSMA0 A TORQUE ALL TERMINALS
HSM4%0 ) D'G'T&LISERVO A 70125 Nm (11LB-IN) D'G'%\??VO
FSM490 3.0mm" (12AWG) ) / /
XSM100-37-502 2.5mm” (14 AWG) 1 1
HSM100-42-502 § g
XSM115-53-502 = b
XSM130-63-402
XSM130-XX-XXX 2 O pceus O pcBus
— 3.0mm? (12AWG) ’ v
v v
9 w w
FUSE A : FUSE A ]
DC+ - DC+
BLOCK oc- SLoc o
31— AC LINE] F 8% C——ACLIN F J
— | FILTER I LN ——C—H—LFILTER 22N
. I LA LA MOTOR POWER
This drawing included | DA - TAw R P OER TING
— TBL 8L
for reference only. &
MOTOR POWER
CONNECTOR
FSM SERIES E
HSM SESRIE:
s serles | [
;Eg"c"k MOTORS FSM SERIES
HSM SERIES
} @ | | @ XSM SERIES :
A FUSED DISCONNECT MOTORS
OR CIRCUIT BREAKER

SINGLEPHASE [ —T© ]
ACLINE
—5 ||

ISOLATION OR AUTO TRANSFORMER
(OPTIONAL, NOT REQUIRED WHEN
DESIRED INPUT VOLTAGE IS AVAILABLE
DIRECTLY FROM THE LINE)

CHASSIS

@ TRANSFORMER

L

L2IN

COMMON GROUNDING
POINT FOR AMPLIFIER
SYSTEM (ONE PER AXIS)

COMMON GROUNDING
POINT FOR AMPLIFIER
SYSTEM (ONE PER AXIS)

BUT NOT TORQUE.

B>-DBBD> D]

FAULT WILL OCCUR.

| Y

D

JUMPER INSTALLED AT FACTORY FOR INTERNAL SHUNT.

TO PROTECTIVE
EARTH TERMINAL

MAY BE USED TO KEEP LOGIC SECTION OF DRIVE MODULE SUPPLIES POWERED AFTER MAIN AC SUPPLY IS TURNED OFF AT
J1, J2\N TERMINALS (EXAMPLE: TO RETAIN DIAGNOSTIC STATUS OF DRIVE MODULE AFTER J1, J2IN POWER DOWN). SEPARATE
SUPPLY PHASES MAY BE USED WHEN VOLTAGE BETWEEN ANY TWO TERMINALS DOES NOT EXCEED 265V AC RMS.

A'SUPPLY DISCONNECTING DEVICE IS REQUIRED FOR MAINTENANCE & SAFETY. LOCAL REGULATIONS SHOULD BE OBSERVED.
IF A GROUNDED NEUTRAL IS USED INSTEAD OF J2, ONLY J1 MAY BE SWITCHED OR FUSED.

CURRENT RATINGS ARE INDEPENDENT OF THE INPUT VOLTAGE. REDUCED VOLTAGE WILL RESULT IN AREDUCTION IN SPEED,

DRIVE RATED 100-240 VAC RMS, SINGLE PHASE INPUT VOLTAGE (230 VAC STANDARD).

DO NOT DAISY CHAIN DRIVE MODULE POWER CONNECTIONS. MAKE SEPARATE CONNECTIONS DIRECTLY TO THE AC SUPPLY.

MACHINE COMMON
GROUNDING BUS BAR

BB B-

DRIVE ENABLE INPUT MUST BE OPENED WHEN MAIN POWER IS REMOVED AND AUXILIARY POWER IS PRESENT, OR A DRIVE

MULTIPLE DRIVE MODULES MAY BE POWERED FROM ONE TRANSFORMER OR OTHER AC SUPPLY SOURCE.

AC LINE FILTER AND SHIELDED MOTOR CABLE ARE TO BE USED FOR IMPROVING THE DRIVE MODULES ELECTROMAGNETIC
COMPATIBILITY, AND ARE REQUIRED TO MEET THE EUROPEAN ELECTROMAGNETIC COMPATIBILITY DIRECTIVE. CAUTION:

AC LINE FILTERS HAVE LARGE LEAKAGE CURRENTS AND REQUIRE DISCHARGE TIME UPON POWER REMOVAL. WIRING BETWEEN
THE DRIVE MODULE AND FILTER SHOULD BE KEPT AS SHORT AS POSSIBLE. THE COMMON GROUND BUS BAR SHOULD BE AS
CLOSE TO THE DRIVE AS POSSIBLE.

WIRE SIZES ARE MINIMUM RECOMMENDED VALUES. THE REQUIREMENTS OF LOCAL REGULATIONS SHOULD BE OBSERVED.

TERMINATE THE MOTOR POWER CABLE SHIELD BY CLAMPING IT TO THE DRIVE WITH THE BRACKET
PROVIDED. THIS BRACKET CAN BE USED FOR STRAIN RELIEF IF NON-SHIELDED CABLES ARE USED.
SNUG BRACKET SCREWS, DO NOT OVER TIGHTEN. NEVER TORQUE OVER 10 LB-IN.

IF USING AN AUTOTRANSFORMER, ENSURE THE PHASE TO NEUTRAL/GROUND VOLTAGE DOES NOT EXCEED THE INPUT
RATINGS OF THE DRIVE.

(X-0£2-0€T VS Q)
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THREE PHASE
ACLINE
50/60Hz

> B3

v
MOTOR POWER WIRES U, V, W, AND GND MOTOR POWER INPUT POWER WIRES DIGITAL DRIVE MODULE INPUT CURRENT REQUIREMENTS
MOTOR POWER REQ"{WMWDED PWCO NECSTG?\‘EL ECOMMENDED TERMINALS | DRIVE CURRENT REQUIREMENT, MAXIMUM (AMPSACRMS) |
MOTOR MAE?;&?\%?’;FZCETOR POV\ZIER WIRE i 5 DRIVE TERMINALS p"ov\:‘vsgwlenjs L1,12,13 | DSSA175-230-X L 30.0 Amps AC at 100-240 Volts AC, Three Phase
(AWG) |
mm? (AWG) (75-2'20(?%,? )MW B v (T5°C COPPER MIN) A NOTE: POWER INITIALIZATION REQUIRES A SHORT PERIOD OF INRUSH CURRENT OF 50A FOR
VI RN THE MAIN INPUT AND 95A FOR THE AUXILIARY INPUT. DUAL ELEMENT TIME DELAY
—— c w DSA175-230-X L1L2, 13 @ 6.0mm? (10 AWG) (SLOW BLOW) FUSES ARE RECOMMENDED. FUSE SIZES MUST BE SELECTED
FSM4G0 25mm 2 ) MOTOR CASE ACCORDING TO LOCAL REGULATIONS.
HSM490 14 AWG)
FSM490 ) (
XSM100-37-502_ | 3.0mm’
XSMLL: (12 AWG)
XSM13 2 Af‘
XSM130-74-282 30mm’ (12 AWG) TERMINAL STRIP
HSM610 ACCEPTABLZE( X\/VLRGE) RANGE
mm
FSM610 10.0mn? 6mm? (10 AWG) 05-60mnf (22-10 AWG)
HSM620 (8 AWG) mm
FSM620 DIGITAL SERVO TORQUE ALL TERMINALS DIGITAL SERVO /A
DRIVE TO125Nm (11LB-IN) DRIVE
/ 1
L 2
§ 3
TB2
82
O pceus O pceus
u u
v v
W W
FUSE A S FUSE & ¥
. I DCH AR DC+ ]
This drawing included BLOCK o BLOCK oc-
— F [E] — [ Jan
for reference only. F—= | acune o — e Ao I »
H—H— PR 13 - t 3
® r MOTOR POWER
— L1Aux — ILAuK CONNECTOR MATING
1= L2 Aux 1= 32 Aux
— 81 Bl
MOTOR POWER
CONNECTOR
FSM SERIES
HSM SERIES
XSM SERIES :
TEEL;'C"K MOTORS FSSM SSEMESS
HSM SERIE
b | @ | | @ | XSM SERIES | [
FUSED DISCONNECT MOTORS
OR CIRCUIT BREAKER 1

)

t— DIRECTLY FROM THE LINE)

?

ISOLATION OR AUTO TRANSFORMER
7 (OPTIONAL, NOT REQUIRED WHEN
DESIRED INPUT VOLTAGE IS AVAILABLE

TRANSFORMER
CHASSIS

COMMON GROUNDING
POINT FOR AMPLIFIER
SYSTEM (ONE PER AXIS)

COMMON GROUNDING
POINT FOR AMPLIFIER

SYSTEM (ONE PER AXIS)

JUMPER INSTALLED AT FACTORY FOR INTERNAL SHUNT.

TO PROTECTIVE
EARTH TERMINAL

DRIVE RATED 100-240 VAC RMS, THREE PHASE INPUT VOLTAGE (230 VAC STANDARD).

MAY BE USED TO KEEP LOGIC SECTION OF DRIVE MODULE SUPPLIES POWERED AFTER MAIN AC SUPPLY IS TURNED OFF AT
J1,J2, J3 TERMINALS (EXAMPLE: TO RETAIN DIAGNOSTIC STATUS OF DRIVE MODULE AFTER J1, J2, J3 POWER DOWN). SEPARATE
SUPPLY PHASES MAY BE USED WHEN VOLTAGE BETWEEN ANY TWO TERMINALS DOES NOT EXCEED 265V AC RMS.

A SUPPLY DISCONNECTING DEVICE IS REQUIRED FOR MAINTENANCE & SAFETY. LOCAL REGULATIONS SHOULD BE OBSERVED.
IF AGROUNDED NEUTRAL IS USED INSTEAD OF J2, ONLY J1 MAY BE SWITCHED OR FUSED.

CURRENT RATINGS ARE INDEPENDENT OF THE INPUT VOLTAGE. REDUCED VOLTAGE WILL RESULT IN A REDUCTION IN SPEED,
BUT NOT TORQUE.

MACHINE COMMON
GROUNDING BUS BAR

BB B-

MULTIPLE DRIVE MODULES MAY BE POWERED FROM ONE TRANSFORMER OR OTHER AC SUPPLY SOURCE.

AC LINE FILTER AND SHIELDED MOTOR CABLE ARE TO BE USED FOR IMPROVING THE DRIVE MODULES ELECTROMAGNETIC
COMPATIBILITY, AND ARE REQUIRED TO MEET THE EUROPEAN ELECTROMAGNETIC COMPATIBILITY DIRECTIVE. CAUTION:

AC LINE FILTERS HAVE LARGE LEAKAGE CURRENTS AND REQUIRE DISCHARGE TIME UPON POWER REMOVAL. WIRING BETWEEN
THE DRIVE MODULE AND FILTER SHOULD BE KEPT AS SHORT AS POSSIBLE. THE COMMON GROUND BUS BAR SHOULD BE AS
CLOSE TO THE DRIVE AS POSSIBLE.

'WIRE SIZES ARE MINIMUM RECOMMENDED VALUES. THE REQUIREMENTS OF LOCAL REGULATIONS SHOULD BE OBSERVED.

TERMINATE THE MOTOR POWER CABLE SHIELD BY CLAMPING IT TO THE DRIVE WITH THE BRACKET
PROVIDED. THIS BRACKET CAN BE USED FOR STRAIN RELIEF IF NON-SHIELDED CABLES ARE USED.
SNUG BRACKET SCREWS, DO NOT OVER TIGHTEN. NEVER TORQUE OVER 10 LB-IN.

(X-0£2-GLTVSQ)
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This drawing included
for reference only.

4 f} FUSED DISCONNECT

OR CIRCUIT BREAKER

FUSE
BLOCK

ACLINE
FILTER

DIGITAL SERVO
DRIVE

— |
130000

TERM.,

CCCTTT T LLLLIO
:;@z:::gg
r

0.5-6.0mm  (22-10 AWG)

TORQUE ALL TERMINALS
TO 1.25Nm (11 LB-IN.)

8-14mrh (12-6 AWG)

TORQUE ALL TERMINALS
TO 2.26 Nm (20 LB-IN.)

BLOCK |

FSM SERIES

HSM SERIES

MOTORS

!

MOTOR POWER WIRES U, V, W, AND GND MOTOR POWER INPUT POWER WIRES v DIGITAL DRIVE MODULE INPUT CURRENT REQUIREMENTS
MOTOR POWER IO — EO NECSTG%EL e TERMINALS | DRIVE | CURRENT REQUIREMENT, MAXIMUM (AMPS AC RMS)
MOTOR MAggv'fT igwglszcEmR Povgsw WIRE i 5 DRIVE TERMINALS P"?'\‘{‘VER WIRE L1, 12,13 | DSA1150-230-X | 46.0 Amps AC at 100-240 Volts AC, Three Phase
mm? (AWG) (75-'2'20(;,‘2/,3 )Mw 5 M (75°C COPPER MIN) A NOTE: POWER INITIALIZATION REQUIRES A SHORT PERIOD OF INRUSH CURRENT OF 68A FOR
2 THE MAIN INPUT AND 95A FOR THE AUXILIARY INPUT. DUAL ELEMENT TIME DELAY
HSM610 c w DSA1150-230-X L1,L2,13 @ 10 mm“ (8 AWG) (SLOW BLOW) FUSES ARE RECOMMENDED. FUSE SIZES MUST BE SELECTED
;z:/\ﬁziﬂo Gmmz (10 AWG) D MOTOR CASE ACCORDING TO LOCAL REGULATIONS.
[ HSM630 | 2
FSMB30 10.0mm™ (8 AWG)
2
10mm° (8 AWG) A
HSMB35 2 A TERMINAL STRIP
25.0mm" (4 AWG) 7 'ACCEPTABLE WIRE RANGE

HSMB50 16mm” (6 AWG) m?(AWG)

DRIVE
LS 'ﬁ 1 /
2
3

B2

DIGITAL SERVO A

Na, O pceus 1
u
v
w
FUSE
BLOCK ggf
— Ja
T 2
r 3+ éj)
— J1 Aux
3 32 Aux

?

ISOLATION OR AUTO TRANSFORMER
—10 = (OPTIONAL, NOT REQUIRED WHEN
THREE PHASE DESIRED INPUT VOLTAGE IS AVAILABLE
ACLINE —10 t—{ DIRECTLY FROM THE LINE)
50/60Hz
L:

TRANSFORMER
CHASSIS

TBL

MOTOR POWER
CONNECTOR MATING

MOTOR POWER

/_ CONNECTOR

FSM SERIg
HSM SERIH
MOTORS :

COMMON GROUNDING
POINT FOR AMPLIFIER
SYSTEM (ONE PER AXIS)

COMMON GROUNDING
POINT FOR AMPLIFIER

SYSTEM (ONE PER AXIS)

BUT NOT TORQUE.

>-DEB>P> Bj

FAULT WILL OCCUR.

—

® %@@

JUMPER INSTALLED AT FACTORY FOR INTERNAL SHUNT.

TO PROTECTIVE
EARTH TERMINAL

MAY BE USED TO KEEP LOGIC SECTION OF DRIVE MODULE SUPPLIES POWERED AFTER MAIN AC SUPPLY IS TURNED OFF AT
L1, L2, L3 TERMINALS (EXAMPLE: TO RETAIN DIAGNOSTIC STATUS OF DRIVE MODULE AFTER L1, L2, L3 POWER DOWN). SEPARATE
SUPPLY PHASES MAY BE USED WHEN VOLTAGE BETWEEN ANY TWO TERMINALS DOES NOT EXCEED 265V AC RMS.

A SUPPLY DISCONNECTING DEVICE IS REQUIRED FOR MAINTENANCE & SAFETY. LOCAL REGULATIONS SHOULD BE OBSERVED.
IF AGROUNDED NEUTRAL IS USED INSTEAD OF J2, ONLY J1 MAY BE SWITCHED OR FUSED.

CURRENT RATINGS ARE INDEPENDENT OF THE INPUT VOLTAGE. REDUCED VOLTAGE WILL RESULT IN A REDUCTION IN SPEED,

DRIVE RATED 100-240 VAC RMS, THREE PHASE INPUT VOLTAGE (230 VAC STANDARD).

DO NOT DAISY CHAIN DRIVE MODULE POWER CONNECTIONS. MAKE SEPARATE CONNECTIONS DIRECTLY TO THE AC SUPPLY.

\ MACHINE COMMON

GGROUNDING BUS BAR

BBE B-

DRIVE ENABLE INPUT MUST BE OPENED WHEN MAIN POWER IS REMOVED AND AUXILIARY POWER IS PRESENT, OR A DRIVE

MULTIPLE DRIVE MODULES MAY BE POWERED FROM ONE TRANSFORMER OR OTHER AC SUPPLY SOURCE.

AC LINE FILTER AND SHIELDED MOTOR CABLE ARE TO BE USED FOR IMPROVING THE DRIVE MODULES ELECTRO-
MAGNETIC COMPATIBILITY, AND ARE REQUIRED TO MEET THE EUROPEAN ELECTROMAGNETIC COMPATIBILITY
DIRECTIVE. CAUTION: AC LINE FILTERS HAVE LARGE LEAKAGE CURRENTS AND REQUIRE DISCHARGE TIME UPON
POWER REMOVAL. WIRING BETWEEN THE DRIVE MODULE AND FILTER SHOULD BE KEPT AS SHORT AS POSSIBLE.
THE COMMON GROUND BUS BAR SHOULD BE AS CLOSE TO THE DRIVE AS POSSIBLE.

WIRE SIZES ARE MINIMUM RECOMMENDED VALUES. THE REQUIREMENTS OF LOCAL REGULATIONS SHOULD BE
OBSERVED.

TERMINATE THE MOTOR POWER CABLE SHIELD BY CLAMPING IT TO THE DRIVE WITH THE BRACKET
PROVIDED. THIS BRACKET CAN BE USED FOR STRAIN RELIEF IF NON-SHIELDED CABLES ARE USED.
SNUG BRACKET SCREWS, DO NOT OVER TIGHTEN. NEVER TORQUE OVER 10 LB-IN.

IF USING AN AUTOTRANSFORMER, ENSURE THE PHASE TO NEUTRAL/GROUND VOLTAGE DOES NOT EXCEED THE
INPUT RATINGS OF THE DRIVE.

(X-0£2-0STTVSQ)
er'gainbi4
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swelbe1q 199uuodeu |

.1-d



B-18 Interconnect Diagrams

Start/Stop Sri ng This section provides information to assist you in using the configurable Drive
. . . Ready output in a start/stop string. The figures illustrate examples of how the

COangUI’ ation Dlagr am start/stop string can be implemented. Refer to Figure 2.11 in the chapter DSA

Exampl €es Drive Connector Data for more information on the digital relay output.

24V DC Sart/Sop Sring Examples

The 24V DC start/stop string wired to the DSA Drives is shown in the figure

below.
Implementation of safety circuits and risk assessment is the
ATTEN- - . .
responsibility of the machine builder. Please reference

international standards EN1050 and EN954 estimation and
safety performance categories.
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FigureB.14
24V DC Single-Phase Start/Sop Sring Example

J1 e .

13

|
|
| ] R1
|
v
| @RI x
44 I M1

DSA
Drive

Fuse :
Sindle-Pha Block M1 | Refer to Attention statement above
"9 ‘ZC U:g —_r—— YieeraeE -
50/60 Hz = z N.O. Relay Output+

)

N.O. Relay Output-

Aux Logic Power In 45V

5 Aux 45V Common

Note: Relay Output (J1, pins 43 and 44) must be configured as Ready in DSA
Drive software and auxiliary +5V power is required.
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The 24V DC start/stop string wired to the DSA Drives is shown in the figure
below.

Implementation of safety circuits and risk assessment is the
ATTEN- - . .
responsibility of the machine builder. Please reference

international standards EN1050 and EN954 estimation and
safety performance categories.
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Figure B.15
24V DC Single-Phase Start/Sop Sring Example
O O
DSA J1

Drive ez

| |

| |

[ 1 @ [

| |

| pred 24V DC |

44 | M1 |
|

|

|

Al
v 2
£
R =
use .
Block M1 :] 43 N.O. Relay Output+
Single-Phase ol i)
AC Line 50/60 Hz —H o 11
®
A N.O. Relay Output-
/7|7 Tt 44
LT L2/N Aux )

Note: Relay Output (pins 43 and 44) must be configured as Ready in DSA
Drive software.

The 24V DC start/stop string wired to the DSA Drives is shown in the figure
below.

Implementation of safety circuits and risk assessment is the
ATTEN- - : X
responsibility of the machine builder. Please reference

international standards EN1050 and EN954 estimation and
safety performance categories.
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FigureB.16
24V DC Three-Phase Start/Sop Sring Example
I I
DSA | . |
Drive | START  sTOP - _T_ |
: ® = L 120vAC !
50/60 Hz !
| l CR1 M |
| CR1 I
| |
| Refer to Attention statement above |
o]
8
= 3 N.O. Relay Output+
Three-Phase e
AC Line
50/60 Hz > -} - % 1 24V DC
4 R2

A

N.O. Relay Output- M\
N\

Note: Relay Output (pins 43 and 44) must be configured as Ready in DSA
Drive software.
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120V AC Sart/Stop String Examples

The 120V AC start/stop string wired to the DSA Drives is shown in the figure
below. Refer to Figure 2.11 in the chapter DSA Drive Connector Data for more

information on the digital relay output.

Implementation of safety circuits and risk assessment is the
ATTEN- - : :
responsibility of the machine builder. Please reference

international standards EN1050 and EN954 estimation and
safety performance categories.
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FigureB.17
120V AC Single-Phase Sart/Sop Sring Example

|
| START  sTOP _T_
CR1
IR = -
DSA | R2 = }jd&’ 120V AC
Drive 50/60 Hz
[ | l CR1 Mi
< I CR1
|
Fuse 1 N ' Refer to Attention statement above
e Bk or=llalll oo JTTOETETITRE
oo T 'TL& Ji©
'>0Hz>_{|:D__| = ] # [~ N.O. Relay Output+
clE) s
) N.O. Relay Output CR2 24V DC
.0. Relay - e
;] 5@% 44 U
) Aux Logic Power In +5V
S[i&)] 3
1 2 e

Note: Relay Output (J1, pins 43 and 44) must be configured as Ready in DSA
Drive software and auxiliary +5V power is required.
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The 120V AC start/stop string wired to the DSA Drives is shown in the figure
below.

Implementation of safety circuits and risk assessment is the
ATTEN- - . .
responsibility of the machine builder. Please reference

international standards EN1050 and EN954 estimation and
safety performance categories.
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FigureB.18
120V AC Single-Phase Sart/Sop Sring Example
{
@
@]
DSA L
Drive | |
I Y
| START  s7op 1 !
CR1 [
| 4 |
| Rz == }jm 120VAC |
50/60Hz |
| CR1 Mi |
% I CR1 |
8 I
°3 |
o d ' Refer to Attention statement above |
L - e e e e e e e e e e e = —
. e
w 88
0
Fuse . = N.O. Relay Output+
Block M1 o j B —
Single-Phase o L
AC Line 50/60 Hz i 2N I 24V DC
oty CR2
L1 Aux N.O. Relay Output- M
Tt
7 I T “ %
e e
1+

Note: Relay Output (pins 43 and 44) must be configured as Ready in DSA
Drive software.

The 120V AC start/stop string wired to the DSA Drives is shown in the figure
below.

Implementation of safety circuits and risk assessment is the
ATTEN- - : X
responsibility of the machine builder. Please reference

international standards EN1050 and EN954 estimation and
safety performance categories.
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FigureB.19
120V AC Three-Phase Sart/Stop Sring Example
[0 O |
______________________
Bfiée START  sTOP _T_

I |
| I
| |
1 R

: Rz == }j‘dﬁf 120V AC |

50/60Hz |
| l CR1 " |
| |
| I
| |

oL
@
E 3 N.O. Relay Output+
Three-Phase Jel
ACLine
50/60Hz >-|-F- I 24V DC
= CR2

4 N.O. Relay Output- O

A

Note: Relay Output (pins 43 and 44) must be configured as Ready in DSA
Drive software.

Controlli ngaBr ake The relay output of the DSA Drive is suitable for directly controlling a motor
brake, subject to the relay voltage limit of 30V dc, and the relay current limit of
1A dc. For brake requirements outside of these limits, an external relay must be
used. If a transistor output is used, a control relay is also required.

The following table lists Giddings & Lewis motors that are compatible with
the internal relay output (J1, pins 43 and 44), when used for controlling a

brake.
Compatible Brake Motors Brake Current
FSM 430, FSM460, and FSM490 0.88A
HSM307and HSM 320 0.60A
HSM430, HSM 450, and HSM 490 0.69A
YSM102 and YSM 103 0.26A
Y SM206 and Y SM212 0.31A
YSM323 0.37A
XSM100-XX-XXX 0.50A
XSM 115-xx-xxx and XSM 130-xx-XXX 0.64A
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Figure S.1 shows an example configuration using Digital Output 1 and control
relay to control a motor brake with a transistor output.
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FigureS.1
Example Configuration Controlling a Motor Brake
Power Supply
DS.'A 3A@ 24V dc
Drive
+ —_
29 | /O Power
57 1/0 Common
_|
CR1 1
Brake
Servo
39 Digital Output 12 [ Feedback Motor ]
2) |: Power
CR1
28 1/0 Common

* Flyback diode (1IN4004 rated 1.0A @ 400V dc) suppresses collapsing field of brake coil.
2 Digital Output 1 (pin 39) configured as Brake in DSA Drive.

For Digital Output 1 specifications, refer to Figure 2.10 in the chapter DSA
Drive Connector Data.

IMPOR-

Flyback diodes must be used when controlling a brake coil
with the relay or digital output.
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Groundi ng for DSA Drive This section provides information to assist you in complying with CE
CE Requi rements requirements. Refer to the figure below for DSA Drive CE requirements.
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Single- or Three-Phase
Mains with
Ground

Conduit Clamp /

Filtered Conductors

FigureS.2

DSA Drive CE Requirements
" “Ground Conduitto  Endoswe 1 i
¥~ I
- 1
Us_er Supplied 1
Discrete 1/0 1
E 1
1 User Supplied 1
24V :
Unfiltered Power Source I
Conductors 1
Single-Phase |
Discrete 1/0 :

I
1
J I
. .3 1
1 Bonded Cabinet 1
/7|7_ Ground Bus 1
Enclosure
FSM, HSM, XSM, NSM, Y SM =
Series Motor

1

N

w

4

Mount the filter as close to the DSA Drive as possible. If the distance exceeds 600 mm (2.0 ft), use a
strap (greater in width than length) rather than awire, to connect the ground between the DSA Drive
and thefilter. Thisis particularly important for attenuation of higher frequency emissions (5-30 MHz).

Shield or separate the wires connecting the AC power to the filter from other power cables (e.g.,
connections between the DSA Drive and the filter, motor power cable, etc.). The best method of
achieving this is to mount the filter near where the AC power enters the enclosure. If the connections
are not separated from each other, the EMI on the DSA Drive side of thefilter can couple over to the
source side of the filter, thereby reducing or eliminating the filter’s effectiveness. The coupling
mechanism can radiate or allow stray capacitance between the wires.

Filters need to be on all lines for filtering to be effective. When multiple power cables enter an
enclosure, an unfiltered line can contaminate afiltered line.

Bond thefilter and the DSA Driveto agrounded conductive surface (the enclosure) to establish ahigh
frequency (HF) connection. To achieve the HF ground, the contact surface interface between thefilter,
DSA Drive, and the enclosure should be free from paint or any other type of insulator.

Thefilter shown is sized for one DSA Drive. Equivalent filters may be used for multiple units. Size
the filter following the manufacturers recommendations.

Ground bar is customer-supplied item.
Clamp motor power cable shield for EMC termination.

IMPOR- é:\IA,IAC power in the cabinet must be filtered to reduce

ATTEN- High voltage exists in AC line filters. The filter must be

grounded properly before applying power. Filter capacitors
retain high voltages after power removal. Before handling
the equipment, voltages should be measured to determine
safe levels. Failure to observe this precaution could result in
personal injury.
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DSA Driveto Shunt
Module I nter connect
Diagrams

This section provides information to assist you in wiring the active or passive
shunt module when connecting to your DSA Drive 230V drive.

DSA Driveto 300W Active Shunt Module

Use material number M.1016.7046 (legacy number 401-30286-00) dynamic
shunt module with the DSA Drives.
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Figure B.20
Wiring the 300W Active Shunt Module

6 0

() Adjust
M.1016.7046 B overtomp A D
Dynamic Shunt Q) oc Bus

Module

) Active

DC+

XXX i
XXX X o

D

Use shielded, high temperature 75° C (167° F), 600V, 2.5-4.0 mm? (12-14
AWG), 3.05 m (10 ft) maximum, copper wire. Follow one of the methods
given below to reduce the effects of EMI noise:

 Install wires using twisted pairs (two turns per foot minimum), as shown in
the figure above. Keep unshielded wires as short as possible.

» Use shielded, twisted cable (ground shield at shunt and drive).

e Use shielded metal conduit (ground conduit at shunt and drive).

DSA Driveto 200W Passive Shunt M odule

Use material number M.1015.7838 (legacy number 401-34308-00) passive
shunt module with the DSA Drives
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FigureB.21
Wiring the 200W Passive Shunt Module

M.1015.7838
Passive Shunt
Module

.—
=
|

sl

DSA130-230-X

Use shielded, high temperature 75° C (167° F), 600V, 2.5 mm? (14 AWG), 3.05
m (10 ft) maximum, copper wire. Follow one of the methods given below to
reduce the effects of EMI noise:

 Install wires using twisted pairs (two turns per foot minimum), as shown in
the figure above. Keep unshielded wires as short as possible.

» Use shielded, twisted cable (ground shield at shunt and drive).

e Use shielded metal conduit (ground conduit at shunt and drive).

DSA Driveto 900W Passive Shunt M odule

Use Material Number M.1015.7047 (legacy number 401-30287-00) passive
shunt module with the DSA Drives.
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Figure B.22
Wiring the 900W Passive Shunt Module

M.1015.7047
Passive Shunt
Module

= =
fEnd =4
o= [ [

DSA175-230-X
DSA DRIVE

Use shielded, high temperature 75° C (167° F), 600V, 10 mm? (8 AWG), 3.05
m (10 ft) maximum, copper wire. Follow one of the methods given below to
reduce the effects of EMI noise:

 Install wires using twisted pairs (two turns per foot minimum), as shown in
the figure above. Keep unshielded wires as short as possible.

» Use shielded, twisted cable (ground shield at shunt and drive).

» Use shielded metal conduit (ground conduit at shunt and drive).
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DSA Driveto Two 900W Passive Shunt Module

Use one or two passive shunt modules, material number M.1015.7047 (legacy
number 401-30287-00) with the DSA Drives. When two 900W shunt modules
are connected in parallel, the shunt capacity is doubled for a total of 1800W of
continuous power dissipation on the DC bus.

Do not connect more than two 900W shunts with your
ATTEN- ) ) :
drive or damage to the drive will result.
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Figure B.23
Wiring Two 900W Passive Shunt M odules

Use shielded, high temperature 75° C (167° F), 600V, 10 mm? (8 AWG), 3.05
m (10 ft) maximum, copper wire. Follow one of the methods given below to
reduce the effects of EMI noise:

 Install wires using twisted pairs (two turns per foot minimum), as shown in
the figure above. Keep unshielded wires as short as possible.

e Use shielded, twisted cable (ground shield at shunt and drive).

» Use shielded metal conduit (ground conduit at shunt and drive).

L1574 =1 E
Passiws Shant 4 §
Mo uil e

054 1150-200-X
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Appendix C

Chapter Objectives

Material Numbers and Accessories

This appendix lists the DSA Drives and accessory items in tables by Material
Number providing detailed descriptions of each component. This appendix
describes Material Numbers for:

* DSA Drives

»  DSA Drive software

* AC line filters

»  External shunt kits

e Motor power cables

e SERCOS Interface fiber optic cables
*  Motor feedback cables

» DSA Dirive interface cables

e Mating connector kits

* Breakout boards, cables, and kits

Contact your local Giddings & Lewis sales office for additional information.
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DSA Drives

DSA Series Servo Drive Modules

Description Model Number | Material Number
2.5 Amp Cont./7.5 Amp Peak Micro DSA DSA-007-230 | M.1300.5787
5 Amp Cont./15 Amp Peak Micro DSA DSA-015-230 | M.1300.5788
10 Amp Cont./30 Amp Peak Micro DSA DSA-030-230 | M.1300.5789
15 Amp Cont./30 Amp Peak, 100 - 240 VAC | DSA-130-230 | M.1300.9613
35 Amp Cont./30 Amp Peak, 100 - 240 VAC | DSA-175-230 | M.1300.9615
65 Amp Cont./150 Amp Peak, 100 - 240 VAC | DSA-150-230 | M.1300.9617
Digita Amplifier, Rated 7 Amps Continuous, A

and 14 Amps Pesk, 207-528 VAC DSA-014-460 | M.1301.5653
Digitad Amplifier, Rated 11 Amps oy

Continuous, and 22 Amps Peak, 207-528 VAC DSA-022-460 | M.1301.5654
Digital Amplifier, Rated 23 Amps

Continuous, and 46 Amps Peak, 207-528 VAC DSA-046-460 | M.1301.5657
Digital Amplifier, Rated 34 Amps

Continuous, and 68 Amps Peak, 207-528 VAC | DSA-068-460 | M.1301.5658
Digital Amplifier, Rated 47 Amps DSA-094-460 | M.1301.5659

Continuous, and 94 Amps Peak, 207-528 VAC

DSA Series Positioning Servo Drive Modules.

Description Model Number | Material Number
2.5 Amp Cont./7.5 Amp Peak Micro DSA DSA-007-230 | M.1300.5810
5 Amp Cont./15 Amp Peak Micro DSA DSA-015-230 M.1300.5811
10 Amp Cont./30 Amp Peak Micro DSA DSA-030-230 | M.1300.5812
15 Amp Cont./30 Amp Peak, 100 - 240 VAC | DSA-130-230 | M.1300.9618
35 Amp Cont./30 Amp Peak, 100 - 240 VAC | DSA-175-230 M.1300.9621
65 Amp Cont./150 Amp Peak, 100 - 240 VAC | DSA-150-230 | M.1300.9623
Digitad Amplifier, Rated 7 Amps Continuous,

and 14 Amps Peak, 207-528 VAC DSA-014-460 M.1301.5670
Digita Amplifier, Rated 11 Amps

Continuous, and 22 Amps Peak, 207-528 VAC | DSA-022-460 | M.1301.5671
Digital Amplifier, Rated 23 Amps

Continuous, and 46 Amps Peak, 207-528 VAC | DSA-046-460 | M.1301.5672
Digital Amplifier, Rated 34 Amps NRQ

Continuous, and 68 Amps Peak, 207-528 VAC DSA-068-460 | M.1301.5673
Digital Amplifier, Rated 47 Amps DSA-094-460 | M.1301.5675

Continuous, and 94 Amps Peak, 207-528 VAC

DSA Series SERCOS Servo Drive Modules

Description Model Number | Material Number
2.5 Amp Cont./7.5 Amp Peak Micro DSA DSA-007-230 M.1300.5140
5 Amp Cont./15 Amp Peak Micro DSA DSA-015-230 | M.1300.5141
10 Amp Cont./30 Amp Peak Micro DSA DSA-030-230 M.1300.5142
15 Amp Cont./30 Amp Peak, 100 - 240 VAC | DSA-130-230 M.1300.9601
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DSAPro Software

AC LineFilters

Description Model Number | Material Number
35 Amp Cont./30 Amp Peak, 100 - 240 VAC | DSA-175-230 | M.1300.9602
65 Amp Cont./150 Amp Peak, 100 - 240 VAC | DSA-150-230 M.1300.9603
Digitad Amplifier, Rated 7 Amps Continuous,

and 14 Amps Peak, 207-528 VAC DSA-014-460 | M.1301.5644
Digitad Amplifier, Rated 11 Amps oo

Continuous, and 22 Amps Peak, 207-528 VAC DSA-022-460 | M.1301.8656
Digital Amplifier, Rated 23 Amps e

Continuous, and 46 Amps Peak, 207-528 VAC DSA-046-460 | M.1301.5647
Digital Amplifier, Rated 34 Amps

Continuous, and 68 Amps Peak, 207-528 VAC DSA-068-460 | M.1301.5649
Digital Amplifier, Rated 47 Amps

Continuous, and 94 Amps Peak, 207-528 VAC | DSA-094-460 | M.1301.5650

Drives are not shipped with manuals. Manuals will be included at no charge if

requested at time of order.

The DSA Drives are configured using DSAPro software. DSAPro is a
Windows" based application that allows drive configuration to be done

off-line and saved to disk.

Description

Material Number

DSAPro Software

M.1300.9083

Use the following table to identify the AC Line Filter for your application.

o - ACLine |y terial
AC LineFilter Description Elllct)cezlr< Fuse Number L egacy Number
6 Amp, Single phase, 240V 6 Amp M.1015.6922 | 401-30222-00
10 Amp, Single phase, 240V 10 Amp M.1015.6917 | 401-30216-00
23 Amp, Single phase, 240V 23 Amp M.1015.6918 | 401-30217-00
36 Amp, Single phase, 240V 36 Amp M.1015.7969 | 401-34418-00
36 Amp, Three phase, 240V 36 Amp M.1015.7970 | 401-34419-00
50 Amp, Single phase, 240V 50 Amp M.1015.7971 | 401-34420-00
80 Amp, Three phase, 240V 80 Amp M.1015.7972 | 401-34421-00
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External Shunt Kits Use the following table to identify the external shunt kit for your application.
This Shunt Module: Isused on these DSA Drives. | Material Number:
M.1016.7046
, All DSA007-230, DSA015-230
DSA Dynamic Shunt) ’ " | (legacy number
DSA 030-230 401-30286-00)
M.1015.7838

200W External Shunt

All DSA130-230, DSA175-230,
DSA1150-230

(legacy number
401-34308-00)

900W Externa Shunt

All DSA175-230, DSA1150-230

M.1015.7047
(legacy number
401-30287-00)
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Cables Use the following tables to identify motor power, feedback, interface, and
brake cables for your DSA Drive with 115/230V motors. Material numbers are
for 1-foot lengths. Call your Giddings & Lewis representative for other
lengths.

Motor Power Cables

Description Material Number

HSM Series Motor Power Cable, non flex, 16 AWG straight M.1301.3968

HSM and FSM Series Motor Power Cable, non flex, 14 AWG, straight M.1301.3973

HSM and FSM Series Motor Power Cable, non flex, 10 AWG straight M.1301.3478

HSM and FSM Series Motor Power Cable, non-flex, 8 AWG, straight M.1015.7965

XSM Series Motor Power Cable, .5 - 2kW, 16 Gauge M.1301.3938
XSM Series Maotor Power Cable, 3kW, 14 Gauge M.1301.3956
XSM Series Motor Power Cable,7.5 kW, 10 Guage M.1301.3962
NSM Series Motor Power Cable M.1301.3930
NSM 34X X, NSM 42X X, NSM 56X X Motor Power Cable, right angle M.1015.7051
Y SM Series Motor Power Cable M.1301.3889

SERCOS Interface Fiber Optic Cables

Use the following table to identify the SERCOS interface fiber optic plastic
cables for your DSA Drive..

Description Material Number | Legacy Number

SERCOS Fiber Optic Cable
(Material number isfor 1-foot length. Call your )
Giddings & Lewis representative for other M.1016.9743 501-04170-01
lengths.)

SERCOS Heavy-duty Fiber Optic Cable
(Material number isfor 1.5-foot length. Call your . )
Giddings & Lewis representative for other M.1016.9758 502-04171-01
lengths.)
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Motor Feedback Cables

Description Material Number
HSM and FSM Series Motor Feedback Cable, non-flex, connector at both ends, straight M.1301.3927
?trsa% rz]antnd FSM Series Motor Feedback Cable, non-flex, motor connector to flying leads, M.1301.4015
XSM Series Motor Feedback Cable, non-flex, connector at both ends, straight M.1301.4021
XSM Series Motor Feedback Cable, non-flex, motor connector to flying leads, straight M.1301.4026
NSM Series Motor Feedback Cable, non-flex, connector at both ends, straight M.1301.3993
’;ltrsallvglg r?eri es Motor Feedback Cable, non-flex, motor feedback connector to flying leads, M.1301.3998
Y SM Series Motor Feedback Cable, non-flex, connector at both ends, straight M.1301.3983
;(trsalyé rien es Motor Feedback Cable, non-flex, motor feedback connector to flying leads, M.1301.3988
DSA Drive Interface Cables
Description Material Number L egacy Number
Serial Interface Cable, 9-pin D-shell, | M-10710-9572 o e
J3 to personal computer. : ' g
M.1016.9516 502-04020-50
Controller Interface Cable, 44-pin m %g%gggzg jg%gﬁ%g%g
D-shell, J1 to no connector. . . ] g
’ M.1300.3516 401-34423-50
J5 to J4 (RS-485) for Multi-Drop M .1016.9517 502-04021-01

Communications
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Break Out Boards, Cables, and Kits

Use the following table to identify your break out board components.

Description Masterial Number
Break Out Board, 15-pin, high density D-shell, J2. M.1301.4060
R R [
Break Out Board Kit. Contains J2 break out board and cable. M.1301.4052
Drive mounted Break Out Board for 15-pin J2 connector. M.1301.4039
Break Out Board, 44-pin, high density D-shell, J1. M.1301.4067
e O Sz Cle s ey Sl A 12014084
Break Out Board Kit, Control, J1, DSA M.1301.4061
Drive mounted Break Out Board, J1 M.1301.4038
Drive mounted Break Out Board, J2 M.1301.4039
Drive mounted Break Out Board, J3. M.1301.4040
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Appendix D

Trooubleshooting Your DSA Drive

Chapter Obj ectives This chapter provides a description of maintenance and troubleshooting
activities for the DSA Drive. This chapter includes these sections:

e Maintaining the drive

» General troubleshooting

Troubleshooting for SERCOS drives

Troubleshooting for DeviceNet drives

Maintaini ng the Drive The DSA Drive is designed to function with a minimum of maintenance.

DC bus capacitors may retain hazardous voltages after
ATTEN- . : .
input power has been removed, but will normally discharge

in several seconds.

Before working on the drive, measure the DC bus voltage
to verify it has reached a safe level or wait the full time
interval listed on the warning on the front of the drive.

Failure to observe this precaution could result in severe
bodily injury or loss of life.

Periodic Maintenance

Normally the only maintenance required is removal of superficial dust and dirt
from the drive and a quick check of cable insulation and connections.

Cleaning the Drive
To clean the drive, use an OSHA approved nozzle that provides compressed

air under low pressure, less than 20 kPa (30 psi), to blow the exterior surface
and the vents clean.



D-2 Trooubleshooting Your DSA Drive

General Troubleshooting

Inspecting the Cables

Ensure input power is disconnected before touching cables or connections
and perform the following:

» Visually inspect all cables for abrasion.

« D-shell connectors should be inspected for proper seating and signal
continuity end-to-end.

Refer to the Error Codes section below to identify problems, potential causes,
and appropriate actions to resolve the problems. If problems persist after
attempting to troubleshoot the system, please contact your Giddings & Lewis
representative for further assistance. To determine if your DSA Drive has an
error, refer to the table below.

If the Logic Power LED isON
and the Satus LED display on

Is: Then:

your:

DSA XXX-XXX-P Actively cycling segmentsinafull | Your DSA Drive isready.
circle

DSA XXX-XXX-S Displaying afixed 0, 1, 2, 3, or 4 Your DSA Drive isready.

All drives p— Your DSA Drive has an error.
Flashing “E" followed by two Proceed to the section Error Codes
numbers

below.
Error Codes

The following list of problematic symptoms (no error code shown) and
problems with assigned error codes is designed to help you resolve problems.

When a fault is detected, the 7-segment LED will display an E followed by the
flashing of the two-digit error code, one digit at a time. This is repeated until
the problem is cleared.

Error
Code

Problem or Symptom

Possible Cause(s) Action/Solution

Power (PWR) indicator not ON

No AC power or auxiliary logic
power.

Verify power AC power or
auxiliary +5V logic power is
applied to the DSA Drive.

Internal power supply malfunction. | Call your Giddings & Lewis

representative.

Motor jumps when first enabled

Motor wiring error. Check motor wiring.

Incorrect motor chosen.

Verify the proper motor is selected.
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Error Problem or Symptom Possible Cause(s) Action/Solution
Code
Digital 1/0 not working correctly | 1/O power supply disconnected. Verify connections and 1/O power
source.
01 Non-Volatile Memory Endurance | Range of motion and number of Thisis an unrecoverable fault, the
Exceeded home position definitionsduring | drive must be sent back to the
the product life exceeds the factory.
maximum allowed (appliesonly to
systems with absol ute feedback).
02 Velocity Exceeds Position The velocity command or Increase machine cycle size or
Rollover /2 feedback exceeds half the machine | reduce velocity profile. Thiserror
cycle length per millisecond only appliesto firmware versions
(applies only when the machine prior to 1.10.
cycle position rollover is enabled).
03 Absolute Feedback Range The motor position exceeds +/-  Decrease application range of
Exceeded 2047 revolutions from the home motion.
position (appliesonly to systems |, \jngrade firmware.
with absolute feedback). Pg '
04 Motor Overtemperature Motor thermostat trips due to:  Operate within (not above) the
« High motor ambient temperature continuous torque rating Ior the
and/or ambient temperature (40°C
) maximum).
» Excessive current .
« Lower ambient temperature,
increase motor cooling.
Motor wiring error. Check motor wiring.
Incorrect motor selection. Verify the proper motor has been
selected.
05 IPM Fault Motor cables shorted. Verify continuity of motor power

cable and connector.

Motor winding shorted internally.

Disconnect motor power cables
from the motor. If the motor is
difficult to turn by hand, it may
need to be replaced.

DSA Drive temperature too high.

 Check for clogged vents or
defective fan.

 Ensure cooling is not restricted
by insufficient space around the
unit.

Operation above continuous power
rating.

« Verify ambient temperature is
not too high.

 Operate within the continuous
power rating.

* Reduce acceleration rates.

DSA Drive hasabad IPM output,
short circuit, or overcurrent.

Remove all power and motor
connections, and preform a
continuity check from the DC bus
tothe U, V, and W moator outputs.
If acontinuity exists, check for
wire fibers between terminals, or
send drivein for repair.

D-3
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Error Problem or Symptom Possible Cause(s) Action/Solution
Code
06 Hardware Overtravel Dedicated overtravel input is  Check wiring.
(SERCOS only) Inactive. « Verify motion profile.
07 Channel BM Line Loss Motor wiring error. Check motor encoder wiring.
08 Channel AM Line Loss
09 Bus Undervoltage Low AC line/AC power input. * Verify voltage level of the
incoming AC power.
 Check AC power source for
glitches or line drop.
« Install an uninterruptible power
supply (UPS) on your AC input.
10 Bus Overvoltage Excessive regeneration of power. | ¢ Change the deceleration or
motion profile.
When the motor is driven by an * Use alarger system (motor and
external mechanical power source, | DSA Drive).
it may regenerate too much peak |, \jse a resistive shunt.
energy through the DSA Drive's
power supply. The system faultsto
save itself from an overload.
Excessive AC input voltage. Verify input is below within
specifications.
Output short circuit. Remove all power and motor
connections, and preform a
continuity check from the DC bus
tothe U, V, and W motor outputs.
If acontinuity exists, check for
wire fibers between terminals, or
send drivein for repair.
Motor cabling wires shorted Disconnect motor power cables
together. from the drive. If faults stop,
replace cable.
Internal motor winding short Disconnect motor power cables
circuit. from the motor. If the motor is
difficult to turn by hand, it may
need to be replaced.
11 Illegal Hall State Incorrect phasing. Check the Hall phasing.
Bad connections. * Verify the Hall wiring.
« Verify 5V power supply to the
encoder.
12 Home Search Failed Home sensor and/or marker is  Check wiring.
outside the over travel limits. « Reposition the overtravel limits
Or Sensor.
13 Home Position In Limit Home sensor, marker, or final  Reposition the overtravel limits
home position exceeds a hardware | or home sensor.
overtravel limit « Adjust the final home position.
16 Software Overtravel Programmed overtravel limit has | ¢ Verify motion profile.
(SERCOS only) been exceeded. « Verify overtravel settings are

appropriate.
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Error Problem or Symptom Possible Cause(s) Action/Solution

Code

17 User-Specified Current Fault User-Specified average current Increaseto alessrestrictive
level has been exceeded. setting.

18 Overspeed Fault Motor speed has exceeded 125% | « Check cables for noise.
of maximum rated speed. « Check tuning.

19 Excess Position Error Position error limit was exceeded. | ¢ Increase the feed forward gain.

« Increase following error limit or
time.
 Check position loop tuning.
20 Motor Encoder State Error The motor encoder encountered an | » Replace the motor/encoder.
Hllegal transition. » Use shielded cables with twisted
pair wires.
 Route the feedback away from
potential noise sources.
 Check the system grounds.
Bad encoder. Replace motor/encoder.

21 Auxiliary Encoder state error The auxiliary encoder encountered | » Use shielded cables with twisted
anillegal transition. pair wires.

* Route the encoder cable away

from potential noise sources.

* Bad encoder - replace encoder.

 Check the ground connections.
Setup time violation for Step/ Check timing of Step/Direction or
Direction or CW/CCW input. CW/CCW inputs to determine if

setup time requirements are being

met.

22 Motor Thermal Protection Fault Theinternal filter protecting the » Reduce acceleration rates.
m_oto(;;‘rom overheating has « Reduce duty cycle (ON/OFF) of
tripped. commanded motion.

* Increase time permitted for
motion.

* Uselarger DSA Drive and motor.

 Check tuning.

23 IPM Thermal Protection Fault Theinterna filter protecting the « Reduce acceleration rates.
drive from over heating has « Reduce duty cycle (ON/OFF) of
tripped. commanded motion.

« Increase time permitted for
motion.

e Uselarger DSA Drive and motor.

 Check tuning.

24 Excess Velocity Error Velocity error [imit was exceeded. |  Increase time or size of

alowable error.
» Reduce acceleration.
 Check tuning.
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Error Problem or Symptom Possible Cause(s) Action/Solution

Code

25 Sensor Not Assigned Homing or registration motion was | Assign a sensor to adigital input.
attempted without a sensor
assigned.

26 User-Specified Velocity Fault User specified velocity level was | Increaseto alessrestrictive
exceeded. setting.

27 Axis Not Homed Absolute positioning was Verify homing sequence.
attempted without homing.

28 Motor Parameter Error Parameter loaded from smart * Select adifferent motor through
encoder or received from SERCOS | the SERCOS controller.
controller isincompatible with the | , gqect a different motor.
drive.

29 Encoder Output Frequency Encoder output frequency exceeds | ¢ Increase the encoder output

Exceeded the maximum user specified value. | maximum frequency parameter.
This only applies when the « Decrease the encoder
encoder output is synthesized by interpol ation parameter
the drive. '
* Increase the encoder output
divider parameter.

30 Encoder Communication Fault Communication was not * Verify motor selection.
established with an intelligent « Verify the motor supports
encoder. automatic identification.

« Verify motor encoder wiring.

31 Encoder Communication ON indicates communicationwas | « Verify motor selection.
not established with an intelligent |, Verify motor encoder wiring.
encoder.

32 Encoder Data Encoder datais corrupted. Repl ace the motor/encoder.

33 Absolute Position Exceeds Motion is commanded to a Set motion command to a position

Position Rollover position outside the position within the position rollover range.
rollover range.
* An absolute index isinitiated
that specifies a position outside
the position rollover range.
« A homing cycleisinitiated with
the home position outside the
position rollover range.
* A define homeisinitiated with
the home position outside the
position rollover range.
« A preset position isinitiated that
specifies a position outside the
position rollover range.
All others RESERVED Call your local Giddings & Lewis

representative.
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Troubleshooting for SERCOSModule SatusLED
SERCOSDrives
Use the table below for troubleshooting the SERCOS Module Status LED.
Ifthe SERCOS | Satusis: Potential Causeis: Possible Resolution is:
Module Satus
LED s
Steady Green Normal Driveisenabled. Normal operation when driveis
enabled.
Flashing Green Standby Driveisnot enabled. Normal operation when driveis
disabled.
Flashing DC Bus Undervoltage | The DC busvoltageis|ow. » Normal operation when using
Red-Green auxiliary power (main AC power is
not applied).

» When using main AC power, refer
to the section Error Codesto
continue troubleshooting.

Flashing Red Minor fault Driveisfaulted, but the fault can be | Refer to the section Error Codesto
cleared. continue troubleshooting.

Steady Red Unrecoverable fault Driveisfaulted, and the fault cannot | Contact your local Giddings& Lewis
be cleared. representative.

SERCOS Network SatusLED

Use the table below for troubleshooting the SERCOS Network Status LED.

If the SERCOS
Network Satus
LEDis:

Satusis:

Potential Causeis:

Possible Resolution is:

Steady Green Communication ready | No faults or failures. N/A
Flashing Green Establishing System is still in the process of Wait for steady green LED status.
communication establishing SERCOS
communication.
Node address setting on the drive Verify proper node switch setting.
modul e does not match SERCOS
controller configuration.
Flashing Red No communication L oose fiber optic connection. Verify proper fiber optic cable

connections.

Broken fiber optic cable.

Replace fiber optic cable.

Receive fiber optic cable connected
to SERCOS transmit connector and
vice versa

Check proper SERCOS fiber optic
cable connections.
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