l A R T I s A N® Full-service, independent repair center
with experienced engineers and technicians on staff.
‘ e HLNSIEER R OUR We buy your excess, underutilized, and idle equipment

along with credit for buybacks and trade-ins.

YO U r defin il.ive SO U rce sgl;zzﬁﬁqﬁ:;gnj:rii:ic:l?s exactly as you specify.
for quality pre-owned
e Critical and expedited services ¢ Leasing / Rentals / Demos

eq ul p men 1- * In stock / Ready-to-ship * ITAR-certified secure asset solutions

Expert team | Trust guarantee | 100% satisfaction

Artisan Technology Group

(217) 352-9330 I sq|es@qrﬁsqnfg,com I Qrﬁsqmg_com All trademarks, brand names, and brands appearing herein are the property of their respective owners.

Find the Emerson Motion Control Epsilon Ei-205-00-000 at our website: Click HERE


tel:2173529330
mailto:sales@artisantg.com
https://artisantg.com
https://www.artisantg.com/PLC/79580-1/Emerson-Motion-Control-Epsilon-Ei-205-00-000-Indexing-Drive
https://www.artisantg.com/PLC/79580-1/Emerson-Motion-Control-Epsilon-Ei-205-00-000-Indexing-Drive

Epsilon Ei
Indexing Drive
Installation Manual

I

MOTION CONTROL

Information furnished by EMERSON Motion Control is believed to be accurate and
reliable. However, no responsibility is assumed by EMERSON Motion Control for its use.
EMERSON Motion Control reserves the right to change the design or operation of the
equipment described herein and any associated motion products without notice.
EMERSON Motion Control also assumes no responsibility for any errors that may appear
in this document. Information in this document is subject to change without notice.

P/N 400501-06
Rev. Al

Date: April 3, 2000
© 2000 EMERSON Motion Control. All rights reserved.
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© 2000 EMERSON Motion Control. All rights reserved.
Part Number: 400501-06

Revision: Al

Date: April 3, 2000

Printed in United States of America

Information in this document is subject to change without notice.
Companies, names, and data used in examples herein are fietitious
unless otherwise noted. No part of this document may be reproduced or
transmitted in any form or by any means, electronic or mechanical, for
any purpose, without the express written permission of EMERSON
Motion Control.

The following are trademarks of EMERSON Motion Control and may
not be reproduced in any fashion without written approval of
EMERSON Motion Control.

Microsoft, Excel and Windows are registered trademarks of Microsoft
Corporation.

IBM is a registered trademark of International Business Machines, Inc.
Modbus is a trademark of Modicon. Inec.

Data Highway Plus is a trademark of Allen-Bradley

Schaffner is a trademark of Schaffner

Commercial names of products from other manufacturers or developers
that appear in this manual are registered or unregistered trademarks
of those respective manufacturers or developers, which have expressed
neither approval nor disapproval of EMERSON Motion Control.

This document has been prepared to conform to the current released
version of the hardware and software system. Because of our extensive
development efforts and our desire to further improve and enhance the
product, inconsistencies may exist between the produet and
documentation in some instances. Call your customer support
representative if you encounter an inconsistency.
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Customer Service

EMERSON Motion Control

12005 Technology Drive

Eden Prairie, Minnesota 55344-3620
U.S.A.

Telephone: (952) 995-8000 or (800) 397-3786

It is EMERSON Motion Control’s goal to ensure your greatest
possible satisfaction with the operation of our products. We are
dedicated to providing fast, friendly, and aceurate assistance.
That is why we offer you so many ways to get the support you
need. Whether it’s by phone, fax or modem, you can access
EMERSON Motion Control support information 24 hours a
day, seven days a week. Our wide range of services include:

FAX (952) 995-8011

You can FAX questions and comments to EMERSON Motion
Control. Just send a FAX to the number listed above.

Website and Email
www.emersondrivesolutions.com

Website: www.emersondrivesoultions.com
Email: info@emersondrivesoultions.com

If you have Internet capabilities, you also have access to
technical support using our website. The website includes
technical notes, frequently asked questions, release notes and
other technical documentation. This direct technieal support
connection lets you request assistance and exchange software
files electronically.
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Technical Service (952) 995-8033

Email: service@emersondrivesoultions.com

EMERSON Motion Control’s products are backed by a team of
professionals who will service your installation wherever it
may be. Our technical service center in Minneapolis,
Minnesota is ready to help you solve those occasional problems
over the telephone. Our technical service center is available 24
hours a day for emergency service to help speed any problem
solving. Also, all hardware replacement parts, should they ever
be needed, are available through our service organization.

When you call, please be at your computer, have your
documentation in hand, and be prepared to provide the
following information:

*  Product version number, found by choosing About from the
Help menu.

The type of controller or product you are using.
Exact wording of any messages that appear on your screen.
What you were doing when the problem occurred.

*  How you tried to solve the problem.

Need on-site help? EMERSON Motion Control provides
service, in most cases, the next day. Just call EMERSON’s
technieal service center when on-site service or maintenance is
required.

Training Services (952) 995-8000

Email: training@emersondrivesoultions.com

EMERSON Motion Control maintains a highly trained staff of
instructors to familiarize customers with EMERSON Motion
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Control’s products and their applications. A number of courses
are offered, many of which ecan be taught in your plant upon
request.

Application Engineering (952) 995-8003

Email: applengr@emersondrivesoultions.com

An experienced staff of factory application engineers provides
complete customer support for tough or complex applications.
Our engineers offer you a broad base of experience and
knowledge of electronic motion control applications.

Customer Service (Sales) (952) 995-8000

Email: sales@emersondrivesoultions.com

Authorized EMERSON Motion Control distributors may place
orders directly with our Order Processing Department by
calling the number listed above. For information on your local
distributor, call EMERSON Motion Control.

Document Conventions

Manual conventions have been established to help you learn to
use this manual quickly and easily. As much as possible, these
conventions correspond to those found in other Microsoft
Windows documentation.

Menu names and options are printed in bold type: the File
menu.

Dialog box names begin with uppercase letters: the Axis Limits
dialog box.

Dialog box field names are in quotes: “Field Name”.
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Button names are in italie: OK button.
Source code is printed in Courier font: Case ERMS.

In addition, you will find the following typographic conventions
throughout this manual.

This Represents

Characters that you must type exactly as they appear. For
bold example, if you are directed to type a:setup, you should type
all the bold characters exactly as they are printed.

Place holders for information you must provide. For example, if
italic vou are directed to type filename, you should type the actual
name for a file instead of the word shown in italic type.

ALL CAPITALS Directory names, file names, key names, and acronyms.
SMALL CAPS Non-printable ASCII control characters

KEY1+KEY2 A plus sign (+) between key names means to press and hold
example: (Alt+F) down the first key while you press the second key

KEY1 KEY2 A comma (,) between key names means to press and release the
example: (Alt.F) keys one after the other,

Safety Instructions

General Warning

Failure to follow safe installation guidelines can cause death or
serious injury. The voltages used in the product can cause
severe electric shock and/or burns, and could be

lethal. Extreme care is necessary at all times when working
with or adjacent to it. The installation must comply with all
relevant safety legislation in the country of use.

Qualified Person

For the purpose of this manual and product, a “qualified
person” is one who is familiar with the installation,
construetion and operation of the equipment and the hazards
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involved. In addition, this individual has the following
qualifications:

Is trained and authorized to energize, de-energize, clear,
geround and tag circuits and equipment in accordance with
established safety practices.

+ Is trained in the proper care and use of protective
equipment in accordance with established safety practices.

Is trained in rendering first aid.

Warning

For the purpose of this manual and product, “Warning”
indicates death, severe personal injury or substantial
damage CAN result if proper precautions are not taken.

A Caution

For the purpose of this manual and product, “Caution”
indicates minor personal injury or property damage CAN
result if proper precautions are not taken.

@ Note

For the purpose of this manual and product, “Note”
indicates information about the product or the respective
part of the manual which is essential to highlight.
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Underwriters Laboratories Listed

LISTED 51Y8
IND. CONT. EQ. C @ us

The Epsilon Digital Sexrvo Drives are marked with the “UL Listed”
label after passing a rigorous set of design and testing criteria
developed by UL (UL508C). This label indicates that UL certifies this
product to be safe when installed according to the installation
guidelines and used within the product specifications.

The “conditions of acceptability” required by UL are:

* The Epsilon drive surrounding air ambient temperature must be
40° C (104° F) or less for full rated output and up to 50° C (122° F)
with output current derated to 3% for every degree above 40° C
(104° F).

*  This product is suitable for use on a cireuit of delivering not more

than 5000 RMS symmetrical amperes, 240 volts maximum.

Motors must incorporate an overload protection device such as an

overtemperature switch.

Drive overload protection

The Epsilon drive output current overload protection is provided by
the drive and is not adjustable. This overload protection is based on
maximum output current capacity. It will allow up to 200 percent of
the drive rated current to be delivered for the amount of time
determined by the following chart.

Rated output current{Amps RMS)

Drive Model Continuous Peak
Ei-202 1.8 3.6
Ei-203 30 6.0
Ei-205 5.0 10.0
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Drive Output Current vs. Time graph
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CE Declaration of Conformity

q

The Epsilon Digital Servo Drives are marked with the
“Conformite Europeenne Mark” (CE mark) after passing a
rigorous set of design and testing criteria. This label indicates
that this product meets safety and noise immunity and
emissions (EMC) standards when installed according to the
installation guidelines and used within the product
specifications.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Declaration of Conformity

EMERSON Matisn Centyal

Manufucturer’s Mame.

1365 Park Raad
Chanhassen, M 58317
UsA

Declares that the following products:

Protusts Desalption. Epsilen Sexses Digieal Sexve Drive

Model Hurnbe: . Eb-202 Ei 202, Eb-208, E4-208, Eb- 208 and Ei 205

This declaration covers the abeve products with the ECI-44 Sexew Terminal Intexface.

Syzten Options.

Conforms to the following product specification:
Elsesasanpuistse Compatibiliey (ERIC):
EN 85011/1891 Class A Gyeup 1, CISPR 11/1990 Class A Gyoup 1

EN 61800 3, 1996 IEC 1000 4 2/1996: EN 61000 4 2, 6kV CD
IEC 1000-4-3/1995; EN 61000-4-5, ENV 50140/1953, 80% AM, 10V & 3m
IEC 1000-9-9/1995: EN 61000-4-4, 2kV ALL LINES
ENGL000 46 1EVLL VLG

EN 81000-4-11, 300 11000 ms 100% DIP

ENV 50204/1955, Pulse, 500 MHz, 50% DTY, 200 Hz

Supplementary information:

The products herewith comply with the requivements of the Low Veltage Divecesve (LVD) 7523/EEC and EMC Divective S3/S38EEC

This electronic drive product is intended to be used with an appropriate motor, electrical protection components and other equipment to form 2 complete end product or system.
Tt manst suly be installed by 3 prafessional assesmbler whe is fumilisy with fr safety snd el v (“EMC"). The Le far
ensuwing that the end preduce or ayatem complies with all the relevant laws in the conntry wheve it is to be used. Refer to the product manual fer installatson guidelines

p— August 18, 1393

Bradley Sckwartz! VP Engineering Diat

European Contact: Sebetrs Automation
Lamgeveldpark Lot 10

P. Dasterlensstraat 1
1800 St Pieters Lesuw, Belging
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Introduction

Overview

The Epsilon drives are stand-alone, fully digital brushless
servo drives designed and built to reliably provide high
performance and flexibility without sacrificing ease of use.

The use of State-Space algorithms make tuning very simple
and forgiving. The drives are designed to operate with up to a
10 :1 inertia mismatch right out of the box. Higher ( 50 :1 and
more) inertial mismatches are possible with two simple
parameter settings.

The drives can be quickly configured to many applications in
less than 5 minutes with PowerTools software on a PC running
Windows 95, 98 or NT 4.0.

Complete diagnostics are provided for quick troubleshooting. A
diagnostic display on the front of the drive informs the user the
operational or fault status. The last 10 faults are stored in non-
volatile memory along with a time stamp for easy recall.

Epsilon drives operate at 42 to 264 VAC standalone or at 12 to
375 VDC with an A.P.S. (Alternate Power Supply) and are
available in two power ratings. The drive will fit in a 6 inch
deep enclosure with cables connected.

Epsilon E(x)-202 — 650 Watts (1.8 amps cont, 3.6 amps peak)

+ Epsilon E(x)-203 — 1100 Watts (3.0 amps cont, 6.0 amps
peak)

Epsilon E(x)-205 — 1750 Watts (5.0 amps cont, 10.0 amps
peak)
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The MG and NT motors that are matched to the Epsilon drives
provide low inertia, high power to size ratios, and encoder
feedback for accurate positioning.

Epsilon Ei Drive

Drive Reset Button
Status Display

g | AG Power Input (J1)
ol ‘*QAS Power Connection (J1

o B e - (1)
e Motor Power Connection (J1)

<" *—_ Altemate Logic Power
Supply Connection {J1)

Logic Power Supply
Selection Access Panel

Command Connaction {J5)

i Serial Communications Connection (J2)
Feedback Connection (JG)

Input/Output Connection (J3)
Analog Output Test Paoints {J4)

Figure 1: Epsilon Ei Drive Feature Location

Features

* Digital drive design using DSP, ASIC and surface mount
technologies.

+ Input power is rated at 42 to 264 VAC (10 to 264 VAC or 12
to 375 VDC when using an A.P.8.).

*  Small mounting footprint.
+ Alternative logic power supply option.

* Thirteen optically isolated inputs and seven optically
isolated outputs.

*  Built-in RS-232C to RS-485 converter for multi-drop

applications.

+ RS-232(C/485 serial communications interface using
industry standard Modbus® protocol up to 19.2 kbaud.
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* Diagnostic and operating mode status display.

Extensive fault sensing and diagnosties, including storage
and time stamping of the last ten faults.

Maximum input response time is 500 us for command and
input functions.

+ Peak torque up to three times continuous torque rating.

* Sinusoidal commutation for efficiency and smooth motion.
Smooth velocity regulation.
No potentiometers or selector switches.
No tuning needed for no-load up to 10:1 inertia mismatch.

High performance tuning based on inertia ratio, friction and
response with PowerTools software (available separately).

*  Four velocity presets.
Removable connectors for easy installation.
Scalable Encoder Qutput.
Travel Limit Functions.
Access to bus voltage for external shunt.

+  Able to operate non-EMERSON motors with encoders.

How this Manual is Organized

This manual is divided into the following major sections:
Introduction

This section introduces you to the Epsilon Ei hardware and
software features, requirements and operation.
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Safety Considerations

This section describes a number of safety precautions that need
to be addressed in a system design.

Diagnostics and Troubleshooting

This section explains various diagnostic and troubleshooting
aids.

Installation

This section describes the Epsilon Ei Indexing Drive hardware
features including mounting, AC power wiring, I/O wiring and
drive communications.

Options and Accessories

This section desecribes the various options and accessories for
the Epsilon Ei drive.

Specifications

This section contains the specifications for the Epsilon Ei drive.

Reference Materials

The following related reference and installation manuals may
be useful with your particuliar system.

Epsilon Ei Indexing Drive Installation Manual (P/N
400501-04)

*  Epsilon and E Series Drives Reference Manual (P/N 400501-
01)

PowerTools Software User’s Guide (P/N 400503-01)

Epstlon and E Series Drive Parameters Reference Manual
(P/N 400504-01)
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Safety Considerations

Overview

This chapter describes the safety issues which need to be
addressed in the system design when using this product.
Specifically, it includes:

+  Safety Precautions

*  Enclosure Design
Setting Up, Commissioning and Maintenance
Safety of Machinery

Safety Precautions

This produet is intended for professional incorporation into a
complete system. If you install the product incorrectly, it may
present a safety hazard. The product and system may use high
voltages and currents, carries a high level of stored electrical
energy, or is used to control mechanical equipment which can
cause injury.

You should give close attention to the electrical installation
and system design to avoid hazards either in normal operation
or in the event of equipment malfunction. System design,
installation, commissioning and maintenance must be carried
out by personnel who have the necessary training and
experience. Read and follow this safety information and the
instruction manual carefully.

Enclosure

This produet is intended to be mounted in an enclosure which
prevents access except by trained and authorized personnel,
and which prevents the ingress of contamination. This product
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is designed for use in an environment classified as pollution
degree 2 in accordance with IEC664-1. This means that only
dry, non-conducting contamination is acceptable.

Setup, Commissioning and Maintenance

It is essential that you give careful consideration to changes to
drive settings. Depending on the application, a change could
have an impact on safety. You must take appropriate
precautions against inadvertent changes or tampering.
Restoring default parameters in certain applications may
cause unpredictable or hazardous operation.

Safety of Machinery

Within the European Union all machinery in which this
product is used must comply with Directive 89/392/EEC, Safety
of Machinery.

The product has been designed and tested to a high standard,
and failures are very unlikely. However the level of integrity
offered by the product’s control function — for example stop/
start, forward/reverse and maximum speed — is not sufficient
for use in safety-critical applications without additional
independent channels of protection. All applications where
malfunction could cause injury or loss of life must be subject to
a risk assessment, and further protection provided where
needed.

A Warning

General warning

Failure to follow safe installation guidelines can cause death or
serious injury. The voltages used in this unit can cause severe
electric shock and/or burns, and could be lethal. Extreme care is
necessary at all times when working with or adjacent to this
equipment. The installation must comply with all relevant safety
legislation in the country of use.
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AC supply isolation device

The AC supply must be removed from the drive using an
approved isolation device or disconnect before any servicing
work is performed, other than adjustments to the settings or
parameters specified in the manual. The drive contains
capacitors which remain charged to a potentially lethal voltage
after the supply has been removed. Allow at least 6 minutes for
Epsilon 205, 3 minutes for Epsilon 202/203 and 30 seconds for
E Series drives after removing the supply before carrying out
any work which may involve contact with electrical connections
to the drive.

Products connected by plug and socket

A special hazard may exist where the drive is incorporated into
a product which is connected to the AC supply by a plug and
socket. When unplugged, the pins of the plug may be connected
to the drive input, which is only separated from the charge
stored in the bus capacitor by semiconductor devices. To avoid
any possibility of electric shock from the pins, if they are
accessible, a means must be provided for automatieally
disconnecting the plug from the drive (e.g., a latching
contactor).

Grounding (Earthing, equipotential bonding)

The drive must be grounded by a conductor sufficient to carry
all possible fault current in the event of a fault. The ground
connections shown in the manual must be followed.

Fuses

Fuses or over-current protection must be provided at the input
in accordance with the instructions in the manual.

Isolation of control circuits

The installer must ensure that the external control circuits are
isolated from human contact by at least one layer of insulation
rated for use at the applied AC supply voltage.
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Installation

Overview

This chapter describes how to install the drive, motor and
cables. Specifically, it includes:

+ Basic Installation Notes
* Mechanical Installation
Electrical Installation

Serial Communications

Basic Installation Notes

You are required to follow all safety precautions during start-
up such as providing proper equipment grounding, correctly
fused power and an effective Emergency Stop circuit which can
immediately remove power in the case of a malfunction. See the
"Safety Considerations" section for more information.

Electromagnetic Compatibility (EMC)

Drives are designed to meet the requirements of EMC. Under
extreme conditions an drive might cause or suffer from
disturbances due to electromagnetic interaction with other
equipment. It is the responsibility of the installer to ensure
that the equipment or system into which the drive is
incorporated complies with the relevant EMC legislation in the
country of use.

The following instructions provide you with installation

guidance designed to help you meet the requirements of the
EMC Directive 89/336/EEC.
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Adhering to the following guidelines will greatly improve the
electromagnetic compatibility of your system, however, final
responsibility for EMC compliance rests with the machine
builder, and EMERSON Motion Control cannot guarantee your

system will meet tested emission or immunity requirements.

If you need to meet EMC compliance requirements, EMI/RFI
line filters must be used to control eonducted and radiated
emissions as well as improve conducted immunity.

Physical location of these filters is very important in achieving
these benefits. The filter output wires should be kept as short
as possible (12 inches is suggested) and routed away from the
filter input wires.

* Choose an enclosure made of a conductive material such as
steel, aluminum or stainless steel.

Devices mounted to the enclosure mounting plate, which
depend on their mounting surfaces for grounding, must
have the paint removed from their mounting surfaces and
the mating area on the mounting plate to ensure a good
ground. See the, "Achieving Low Impedance Connections"
section for more information.

If grounding is required for cable grommets, connectors and/
or conduit fittings at locations where cables are mounted
through the enclosure wall, paint must be removed from the
enclosure surface at the contact points.

* AC line filter input and output wires and cables should be
shielded, and all shields must be grounded to the enclosure.

Achieving Low Impedance Connections

Noise immunity can be improved and emissions reduced by
making sure that all the components have a low impedance
connection to the same ground point. A low impedance

connection is one that conducts high frequency current with

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Installation

very little resistance. Impedance cannot be accurately
measured with a standard ohmmeter, because an chmmeter
measures DC resistance. For example, a 12 inch long 8 gauge
round wire has a significatly higher impedance than a 12 inch
long 12 gauge flat braided conductor. A short wire has less
impedance than a larger one.

Low impedance connections can be achieved by bringing large
areas of conductive surfaces into direet contact with each other.
In most cases this requires paint removal because a ground
connection through bolt threads is not sufficient. However,
component materials should be conductive, compatible and
exhibit good atmospheric corrosion resistance to prevent loss
through corrosionwhich will hinder the low impedance
connection. Enclosure manufacturers offer corrosion resistant,
unpainted mounting plates to help.

Bringing components into direct contact cannot always be
achieved. In these situations a conductor must be relied upon
to provide a low impedance path between components.
Remember a flat braided wire has lower impedance than a
round wire of a large guage rating.

Alow impedance connection should exist between the following
components, but not limited to:

* Enclosure and mounting plate

¢ Servo amplifier chassis and mounting plate

* EMI/RFI AC line filter chassis and mounting plate

*  Other interface equipment chassis and mounting plate

* Other interface equipment chassis and electrical connectors
*  Enclosure and conduit fittings or electrical connectors

* Enclosure mounting plate and earth ground

* Motor frame and conduit fittings or electrical connectors
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* Encoder chassis and eleectrical connector

A good rule to follow when specifying conductors for high
frequency applications is to use a metal strap with a length to
width ratio that is less than 3:1.

AC Line Filters

The AC line filters used during EMERSON Motion Control’s
compliance testing are listed below. These filters are capable of
supplying the drive input power to the specified drive under
maximum output power conditions.

Epsilon Schaffner Part # EMERSON Part # Rating
. ) FIN2070-10/08 960307-01 10A, 240V, 10
Ei-202, Ei-203*
F35278-16/08 960305-01
164, 240V, 1 @
Ei-205 F35278-16/08 960305-01
FN-258/16 960304-01 16A, 480V, 3 0

Alternately, EMERSON Motion Control has also seen good
results with the following line filters:

Drive Part# Rating
Ei-202, Ei-203, Ei-205 Corcom 20EQ1 204,240V, 1 0
Ei-202 Schaffner FN 2070-6-06 BA, 240V, 10

AC Line Filter Installation Notes

+ Ttiseritical that you keep the filter inputs routed away from
any electrical noise sources or shield them to prevent noise
from being induced into them and carried out of the
enclosure.

*  EMC criteria can be met in installations where multiple
drives are supplied through a single filter, however, it is the
installers responsibility to verify EMC ecompliance.
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* The filter characteristies of most three phase line filters will
suffer if the phase to phase loading is unbalanced.

Cable to Enclosure Shielding

Shielded motor, feedback, serial communications and external
encoder cables were used for EMERSON Motion Control’s
compliance testing and are necessary to meet the EMC
requirements. Each cable shield was grounded at the enclosure
wall by the type of grommet described earlier and shown in the
figure below.

Tubular wire mesh shielding 2 to 3" —
long, installed over the cable shield and |
folded over the wide end of cord grip inserf. | .
| Inside Enclosure

Cutaway wview -

) of card grip | |
Outside Enclosure rubber inserf. | |
1 |
Lubricate here-, | {
for best 4 % | Gord grip Insert
compression I". [/ metal washer.

AR T N\
/ | || | I. L Expose shlelding on cable and
Cord grip, installed around ! | | | poss it through tubular shielding
the fully Infact cable jacket i i | sectian in the rubber Inseri.
Example: Crouse—Hinds brand I,' | | — Cord grip body sectlon.
CGB or CGB-SG type / | | (CGB or CGK type)

Female coupling
| (Nof required with
| CGK - type).

Sealing gasket (optional), _ | |
included with CGB=-5G. type L Remove paint from the inside wall so
the lock nut can bond the coupling
body te the grounded enclosure wall.

Figure 2: Through Wall Shield Grommet
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R T T R e
Model Kit Part # Hole Size
Motor Cable, 16 Ga CMDS CGS-060 1/2" pipe 78"
Moter Cable, 12 Ga CMMS CGS-050 1/2" pipe 78"
Feedback Cable CFOS CGS-050 1/2" pipe 778"
Flex Motor Cable, 16 Ga CMDF CGS-060 1/2" pipe 78"
Flex Motor Cable, 12 Ga CMMF CGS-075 5/4" pipe 11/186"
Flex Feedback Cable CFCF, CFOF CGS-063 3/4" pipe 11/16"
External Encoder ENCO CGS-038 1/2" pipe 78"
AC Power user supplied user supplied
MEMA Er ire

Pt EMERELN Moaon Coned
done wihcut

frexm B pricuiveg perel

oima for cive contact

Figure 3:  AC Filter and Cable Connections
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Environmental Considerations

If the installation environment contains atmospheric contaminants such
as moisture, oils, conductive dust, chemical contaminants and metallic
particles, you must protect the drive from these by mounting it in a
protective enclosure typically rated NEMA 12.

If the ambient temperature inside the enclosure will exceed 40° C (104°
F), you may require forced air cooling depending on the RMS loading.

@ Note

For Epsilon drives, surrounding air ambient temperature
can be up to 50°C (122° F) with 3% linear derating for every
degree above 40° C (104° F)

The amount of cooling depends on the size of the enclosure, the
thermal transfer of the enclosure to the ambient air and the
amount of power being dissipated inside the enclosure. Consult
your enclosure manufacturer for assistance with determining
cooling requirements.
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Wiring Notes

» To avoid problems associated with EMI (electromagnetic
interference), you should route high power lines (AC input power and
motor power) away from low power lines (encoder feedback, serial
communications, etc.).

» If a neutral wire (not the same as Earth Ground) is supplied from the
building distribution panel, it should never be bonded with PE wire
in the enclosure.

*  You should consider future troubleshooting and repair when
mnstalling all wiring. All wiring should be either color coded and/or
tagged with industrial wire tabs.

* Ag a general rule, the minimum cable bend radius is ten times the
cable outer diameter.

* Allwiring and cables, stationary and moving, must be protected from
abrasion.

*  Ground wires should not be shared or "daisy-chained" with other
equipment.

* Ensure that full metal to metal surface contact is made between the
enclosure ground lug and the metal enclosure, not simply through the
mounting bolt and threads.

+ Allinductive coils must be suppressed with appropriate devices, such
as diodes or resistor/capacitor (RC) networks.

Mechanical Installation

Drive Mounting

Drives must be back mounted vertically on a metal surface
such as a NEMA enclosure. A minimum spacing of two inches
must be maintained above and below the drive for ventilation.
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Side by side drive spacing requirements vary by drive size and
RMS loading. Additional space may be necessary for wiring
and cable connections.

For drive dimensions, weights and mounting specifications, see

the "Specifications" section.

Motor Mounting

Motors should be mounted firmly to a metal mounting surface
to ensure maximum heat transfer for maximum power output
and to provide a good ground.

For motor dimensions, weights and mounting specifications,
see the "Specifications" section.
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Electrical Installation

AC Power Supply

Enclosure 27

I—_‘ __________ T L L. - ——-I
: DC IO Sup1y +24V E E :
; Fuses |
! DC Common |
1 (Instrument Common) L ;|
: Single Point Ground 3 Phase :
i (Bonded to Enclosure) Line Power I
| 1

PE
Conneckion

i

Convenience
Outlet

AXIMA 2000/4000
Multi-Axis Controller

MG Motor NT Mator
Note: The aluminum heatsink is electrically connected to the PE terminal.

Figure 4: Typical System Grounding Diagram
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Power Supply Requirements

The examples below show AC power connections for single
phase and three phase drives. These examples are shown for
reference only. Local electrical codes should be consulted before
installation.

A Warning

The Protective Earth (PE) wire connection is mandatory for
human safety and proper operation. This connection must
not be fused or interrupted by any means. Failure to follow
proper PE wiring can cause death or serious injury.

The Ei-202, Ei-203 and Ei-205 drives require 42 to 264 VAC
single phase power or 60 to 375 VDC power or may operate as
low as 9 VAC or 12 VDC if using an A.P.S. Logic Supply input.
An Epsilon drive can be connected to any pair of power phases
onal® or 3O power source that is grounded as shown in the
following diagrams.

@ Note

The maximum voltage applied to the drive terminals must
not exceed 264 VAC phase to phase and phase to PE ground.
This can be accomplished by referencing the AC supply to
earth ground.

Caution

Do not connect or disconnect AC power by inserting or
removing the AC power connector. Using the connector in
this manner even once will damage the connector making it
unusable.
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AC Supplies NOT Requiring Transformers

If the distribution transformer is configured as shown in the
figures below, the AC power supply can be connected directly to
the amplifier terminals.

STRIBUTION PANEL

Figure 5: Earth Grounded WYE Distribution Transformer

Figure 6:  Earth Grounded Delta Distribution Transformer
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AC Supplies Requiring Transformers

If the distribution transformer is configured as shown in the
figures below, an isolation transformer is required.

If an isolation transformer is used between the power
distribution point and the drives, the transformer secondary
must be grounded for safety reasons as shown in the figures
below.

Figure 7: Three Phase Delta (with mid-phase GND)
Distribution to @ Three-Phase Delta/WYE
Isolation Transformer

Figure &: Three Phase WYE (ungrounded) Distribution to a
Three-Phase Delta/WYE Isolation Transformer
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Figure 9:  Delta to Delta Isolation Transformer

Figure 10:  Single Phase Power Supply Connections

Transformer Sizing

If your application requires a transformer, use the following
table for sizing the KVA rating. The values in the table are
based on “worst case” power usage and can be considered a
conservative recommendation. You can down-size the values
only if the peak power usage is less than the transformer
continuous power rating. Other factors that may influence the
required KVA rating are high transformer ambient
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temperatures (>40° C or >104° F) and drive operation near the
maximum speeds.

Drive/Motor Combination Suggested KVA Rating
Ei-202 or Ei-203 / NT-207 1.0
Fi202/NT-212 12
Ei-203/ NT-212 1.7
Ei-203 / MG-316 1.7
Fi-205 / MG-340 3.0

At speeds near the maximum operating speed, transformer
output voltage drop may become a critical issue for proper
operation. Typically, higher KVA transformers have lower
voltage drop due to lower impedance.

Line Fusing and Wire Size

You must incorporate over current protection for the incoming
AC power with the minimum rating shown here. EMERSON
Motion Control recommends Bussman type: KTK-R, KTK or

LPN or equivalent.
- 2 Recommended Minimum
Drive Model External AC Line Fuse ACIPE Line Wire Gauge
Ei-202 6 Amp LPN 16 AWG
Ei-203 8 Amp LPN 16 AWG
Ei-205 12 Amp LPN 16 AWG

A Warning

The Protective Earth (PE) wire connection is mandatory for
human safety and proper operation. This connection must
not be fused or interrupted by any means. Failure to follow
proper PE wiring can cause death or serious injury.
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Input Current
. InputVoltage | Frequency Inrush Current (Amps)
Drive Model Amps RMS) at Full
(VAC) (Hz) érm"mput’cumm 1stCycle  2nd Cycle
Ei-202 240/10 47-63 4.3 140 (2 ms) 20 (2 ms)
Ei-203 240/10 47 - 63 6.5 140 (2 ms) 20 (2 ms)
Ei-205 240/10© 47 - 83 10.8 140 (5 ms) 30 (2 ms)

This inrush current specification assumes the drive has been
powered off for at least eight minutes at 40° C ambient or five
minutes at 25° C ambient. If this amount of time has not
elapsed since power off, the inrush eurrent will be higher.

Input Power Connections

@ Note

Power must be "Off" for a minimum of 6 minutes for the
Epsilon Ei-205 drive and 3 minutes for the Epsilon Ei-202/
203 drives before unplugging the power connection, if the
Logic Power Supply jumper is in the 24 VDC Alternate
Power Supply position. If the Logic Power Supply jumper is
in the AC power location it is safe to unplug the power
connector 30 seconds after removing AC power. This will
ensure the bus voltage has bled down to a safe level (below
50 VDO).
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Front View
=
TH oty )
| - E——"—= = L1 | sp60Hz
ks e e T 90-264 VAC
ECSILIN %) D GND |
» -

...-._\_ Tighten screws
to 5 Ib-in.

Figure 11:  Epsilon AC Power Wirtng Diagram

Caution

Do not connect or disconnect AC power by inserting or
removing the AC power connector. Using the connector in
this manner, even once, will damage the connector making

it unusable.
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Alternate Power Supply Wiring

An Alternate Power Supply (A.P.S.) allows the drive to retain
motor position information and serial communications when
the main AC power supply is disconnected. You must reset the
drive, either using the reset button or a reset input, after AC
power is re-applied if the backup supplies have been active.

Voltage Range Current Inrush Current
0.5 A maximum
0.7 A peak . .
18.30 VDC {04 A maxivais 80 A for 1 ms if not limited

0.6 A peak if external b vower unply

encoder is not used )

Using the A.P.S. supply input to power the drive logic and
motor encoder allows the drive bus to operate at DC voltages
below 42 VAC (60 VDC bus). The drive will operate down to 12
VDC on the bus (9 VAC on L1 and L2). However the low DC bus
monitoring must be disabled to prevent faults at these low DC
bus voltage level. This can be done with PowerTools software
on the Advanced tab in Details mode.

Caution

Do not wire AC line into the A.P.S. input. Doing so will
damage the drive.

A Warning

Do not open the A.P.S. jumper access panel until at least six
minutes after the main AC power has been removed from
the drive L1 and L2 terminals.
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G Note

Connecting 24V common on the A.P.S. to chassis ground
reduces offset voltage in the analog diagnostie outputs.

Side View

Front View

|

——®

L

[ o wenc |

i

I

|

I

|

11
"RAEE

Bus
I+

2A
Fuse

==

A w A
B

!

24VDC

L

[osz

B3es656656d

.
ol

13— | w1

—
=

— Single point PE
ground

1 | E— 1]

(recommended)

Important: Slide the side access panel
up into the open position, Remove the

jumgper from the

AC position (Default)

— and reinatall it into the 24/ position
(A.P.S.). The instruction on the side of
the drive will show which position fo put

the jumper,

Figure 12:  Epsilon Alternate Power Supply Wiring Diagram

Enabling A.P.S. power is done by sliding open the access panel
on the side of the drive. Then move the jumper into the A.P.S.
position using needle nose pliers as shown in the figure above.

Use static control procedures when handling the jumper inside
the drive case.

The A.P.

S. input is isolated from all other circuits on the

Epsilon drive including the DC bus, logic and I/O. This permits
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you to use one common 24 VDC power supply for multiple
drives without concern for ground loops and noise coupling
between drives. The A.P.S. connection will generate some high
frequency ripple (.25 Amps at 80 Mhz) on the A.P.S. power
lines. This may disturb sensitive equipment that shares the
same power supply.

Front View Front View

Figure 13: Multiple A.P.S. Wiring Diagram
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Motor Power Wiring
Motors are equipped with up to three male MS (Military Style)
connectors, one for stator connections, one for encoder
connections and one for the brake (if so equipped).

Stator connections from the drive to the motor are made with
the CMDS cable. This cable has a female MS style connector on
the motor end and four individual wires and shield that connect
to the motor power connector on the front of the drive.

Wire crimp ferrules are recommended:
For ground lead use -
Pheonix Contact PIN ALLTWIN 2x1, 5-8 Bk/(32 0082 3

Front View American Electrical/DigiKey 1381015/288-1130-ND

! For motor leads use -
L | | Phoenix Contact P/N Al 1, 58 ROV 32 01 136
s s | ALTEC P/N H1.5/14 2204.0 Pk/100

; it i : | [

Molor Powar

‘Conneetion

APS.  MOTOR
- o =
1]
iﬁ
®
H

nE » . Important: PE ground
: 14 \._ should connect to drive
-3 " and mator only. Nothing
n N shouid be connected
> \ between these devices. | 2" and 3" motor cable
'— connector (CMDS-xxx cable)

PTOBA-16-B55R

Tighten screws to 5 |b-in.

Figure 14: Epsilon Motor Power Wiring Diagram

Note

The motor ground wire and shields must be run all the way
back to the amplifier terminal and must not be connected to

any other conductor, shield or ground.
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Motor Feedback Wiring

Encoder feedback connections are made with the CFCS cable.
This cable has an MS style connector on the motor end and a
26-pin high density “D” connector on the drive end.

For A, A, B, B and Z, Z pairs, the CFCS cable uses low
capacitance (~10 pf/ft) wire to get a characteristic impedance of
120 ohms. This impedance match is important to minimize
signal loss and ringing.

Figure 15: Motor Feedback Connector Pinout
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Motor Brake Wiring

Motors equipped with brakes have a three-pin MS style
connector. The EMERSON Motion Control brake power cable
(model CBMS-XXX) has an MS style connector on the motor
end and three wire leads on the amplifier end (see wiring
diagram below).

You must provide a DC power supply rated at +24 VDC with a
2 amp minimum current capacity for the brake. If you use this
voltage source to power other accessories such as I/O or more
than one brake, you must increase its current capability.

Bottom View

Relay:
EMC #BRM-1

Figure 16: Epsilon Brake Wiring Diagram using the
Command Connector
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Front View

[ — cBMEp casie

85

win | J

G
L,

I Customar -
i wupeiied ditie Iy

L autput =3 enate contact =

Drtve Enzaie —F— i
Fuse. 2 ks -,
.l

O Seppy

8 @ aw|

—‘-\J‘_"A’\Jﬁ_' 14 T
1 AME
Relay:
Fuse P i}
EMC #¥BRM-1

1T Sommen

43

=

sigiepsint |
24VDC

PE ground.

Epstlon Brake Wiring Diagram using the I/0

Figure 17:
Connector
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Input/Output and Drive Enable Wiring

Ei drives are equipped with thirteen optically isolated input
lines (one is dedicated to a drive enable function) and seven
optically isolated output lines. They are designed to operate
from a +10 to 30 VDC source. All inputs and outputs are
configured as sourcing. You are responsible for choosing a load
that will limit each output’s current to less than 150 mA.

Front View A highspeed diode

(such as a TN4000) is
~— required for inductive
1O sty /
N #1012 30VDC
o
udpul #3 i~
Guipul 2
Cupul ¥ *—( Load |
Iput 4 &, 5
28K Fpul #3 § o O
nput #2 g, 0 ~ 1AmpREe
nput# 5 O
nk\// Ciive Enabie Ingul ¢
10 Suppty «

solenoid or contactor.

v loads such as a relay,
w

kpul #5

Figure 18: Epsilon Input/Output Wiring Diagram

The I/O connector is a 26-pin male connector on the front of the
drive. EMERSON Motion Control offers a low profile interface
plug and cable (EIO-xxx) for connections.
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Bottom View

Internal to Drive

R

%

r

srwfs
)
X

R

A
vyy
M
&
=

Figure 19: Epsilon I/0 and Command Connector Internal
Connections

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Installation

@ Note

If loads are applied to the same output signal on both
Command Connector and I/O Connector, the sum total
current loading must be limited to 150 mA per output
signal.

Command Connector Wiring

All command and some digital I/O signals are available using
the 44-pin Command Connector.

If you are interfacing your drive(s) using field wiring, you may
use the optional External Connection Interface (ECI-44) which
provides a convenient serew terminal econnection strip. Connect
one end of the CMDX command eable to your drive and the
other end to the ECI-44.
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Shield
Connected to
Tl s“e"‘\ Command Connectsr FE
i i e e S AN
(RED/BRN) X 1] nput #1 10 Okm
(BRN/RED) |2~ [Inputs2
(BLK/BLUY 3 Input 3
(BLU/BLK) X 0 Imput 24
(ORGIYVEL) :M i RS 485-
(YELIORG) el RS 485-
[FRPELLY :K - z Enczoder Dutput Channel A
(BLUIFRF) O Encoder Qutput Channel &/
(REDBLU) —y [1TH—  Encoder Supply +5 Volts - Output. 200 mA
{BLWWRED) 12— Encoder Comman
{BLK/GRN) 1 E-— Cirive Enable Input
(GRNBLK) 7= OCuput#3
(BLK/BRN) 18— Output #2
(BRN/ELK) x af— qu':mm
(PRPIORS) —y B3~ Encoder Cutput Channel B
{ORGIPRF) |24~  Encoder Qutput Channel B/
{BLK/RED) 1 |25~ Do Net Connect
(REC/BILK) 38l5— Do Not Connect
(PRPIGRM) Do Not Connect
(GRNIPRP) J 41— Do Not Connect
(YELBLL) X 5k~ 10 Supply +
{BLUEL) 32k 4o Commen -
(YEL'BRN) :H 133 10 Supply +
(BRMYEL) kil 2 Comman -
{PRP/BRN) :M_ E--— Encoder Qutput Chanmel 2
(BRM/PRP) |28f4—  Encoder Output Channel Z/
(PRPIGRY) 40 Do Mot Connect
(BRYIPRP) 2 25— Do NotConnect
WHTIBLY) —y— 14}~ Do Not Coanect
(BLUAWHT) 16—~ Do Mot Connect
(WHTIGRMN) :M Z'—— Biag Qutput Channel 1
i) 14 Diagnestics Output Channel 2
(WHT/RED) :M E-— Diagnestic Output Gomman
(REDVWHT) 1ZEF—  +15 Out (Test Only)
(GRYIYEL} :H 38— Do Not Connect
(YELIGRY) Do Mot Connect
Do Mot Connect
De Not Connect
Do Nat Connect
Do Mot Connect
Do Mot Connect
De Not Connect
:M: = Twisted Palr De Met Connect
Do Mot Connect

Figure 20. Command Connector and Cable Wiring Colors
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Function Pin Numbers Electrical Characteristics
Inguts and Drive 1.2.3 4,16 10-30 V (“On”) 0-3 V (“Off") optically isolated
Enable
Outputs 17,18, 19 10-30 VDC sourcing 150 mA
I/O Supply 33, 34 10- 30 VDC @ 1 Amp maximum
I/O Common 31, 32 T/O return
Fosoder Supply Qurput | 4 +5 V (200mA) output fused internally
Encoder Common 0V 12 0.0V, 10 chms away from PE
Encoder Out 8,9, 23, 24, 37, 38 Differential line driver output (RS 422)
Diagnostic Output 43, 44 +#10VDC 10 mA maximum analog diagnostic,

ref. to pin 29

Diagnostic Output 29 0.0V, 10 ohms away from PE. 0 ohms away
Common from Encoder Common 0V (pin 12)
RS 485+ 6,21 Same signals as the Serial Connector
+15 out 98 ;gl;:liﬁ supply. ref. pin 29 (for test purposes

Command Cables
The CMDO, CMDX and CDRO cables are all command cables

that plug into the Command Connector.

The CMDO and CMDX cables both use the same straight
connector style, same color code and carry the full complement
of signals available from the Command Connector. The
difference is the CMDO cable has a male connector on one end
with open wires on the other while the CMDX cable has male
connectors on both ends.

For information about CMDO-XXX and CMDX-XXX (18 pair
cable) cable wire colors, see the "Specifications" section.
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4} Note

Some CMDO and CMDX cables may have White/Yellow and
Yellow/White wires in place of the White/Orange and
Orange/White shown in the figure above (pins 6 and 21).

The CMDX cable has the identical signal pinout and wire
colors, but has a 44-pin connector on each end.

The CDRO cable includes only the most commonly used signals
to reduce the cable outer dimension and has a connector at only
one end. The 45 degree connector design used on the CDRO
cable also reduces the spacing requirement below the drive.

For information about the CDRO-XXX (13 pair cable) cable
wire colors the Specifications section.

Encoder Output Signal Wiring

The default encoder output resolution is 2048 lines per motor
revolution. This resolution is adjustable in one line per
revolution inerements with PowerTools software. The range is
between 200 and the actual motor encoder density.

6 Note

Encoder outputs meet RS-422 driver specifications and can
drive up to 10 RS-422 signal receivers. The default encoder
output resolution is 2048 lines per motor revolution. This
resolution is adjustable in one line per revolution
increments with PowerTools software. The range is between
200 and the actual motor encoder density.
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MNote: If the extemal controlier does not have an intamal terminating resistor
R1, B2 and R3 must be mounted within 6 inches of J5. A 120 ohm nesistor is
recommendad ta high frequency encoders (over 250 kHz) or cables
lenger than 25 feet. If encoder signals are multi-dropped, termination
—wE ) resistons are required only at the last drop point, Do not terminate at
Drive more fhan cne paint.
i . N
= % Y 8 Wy |‘r"| 1 z +A
UGV e WD, W R L1 S OV
| | 1
B| 23— ;),—|—}>_‘T B External
My Rz2= L Caontroller
B/| 24— ——FT— 9B/ Encoder
Z|37—, Ig‘l_'—}_,# 7 Input
— || R3z
Z/ | 38—} v o2/
Connector Shau,» rl5 |
Internal i ’
10 Ohm k..
AAA Fa T - - - -
.J; s - Single Point
I PE = PE Ground "
_________ ingle Paint & = Twisted Pair
EE round. /¥
Figure 21: Command Connector Encoder Output Wiring

B l#ads & = (+) Ratalion

Figure 22:

CW Rotation (+)

Direction Convention Diagram
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Serial Communications

Serial communications with the drive is provided through the
female DB-9 connector located on the front of the drive. The
serial interface is either three wire non-isolated RS-232C or
two wire non-isolated RS-485. RS-485 is also available through
the 44-pin Command Connector.
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Front View

1

\A

To drive
" 2

Figure 23:  Epsilon RS-232 and RS-485 Internal
Connections between the Command Connector
and the Serial Communication Connector
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Caution

When connecting the serial port of your PC to the serial port
of the drive, verify that your PC’s ground is the same as the
drive PE ground. Failure to do so can result in damage to
your PC and/or your drive.

@ Note

Communieation errors can usually be avoided by powering
the computer or host device off of a convenience outlet that
is mounted in the enclosure and whose neutral and ground
are wired to the same single ended point ground that the
drives and controllers are using.

This is sometimes beneficial even with battery powered
computers.

Modbus Communications

The drive’s serial communication protocol is Modbus RTU
slave with a 32 bit data extension. The Modbus protocol is
available on most operator interface panels and PLC’s.

Serial Communications Specifications
Max baud rate 19.2k
Start bit 1
Stop bit 2
Parity none
Data 8

EMERSON Motion Control’s Motion Interface panels are
supplied with a Modbus master communications driver.
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Multi-Drop Communications

The RS-485 option (pins 4 and 9) is provided for multi-drop
configurations of up to 32 drives. EMERSON Motion Control
provides a special multi-drop serial cable which allows you to
easily connect two or more drives.

TERM-H —» [0

TERM-T

Note:

The terminating resistor packs, TERM-H
and TERM-T, should be installed on the
first (TERM-H) and last (TERM-T) drive in
the string if the total cable length is over
50 feet.

Figure 24:  Multi-Drop Wiring Diagram
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TIA Cable —,

DDS Cable - DDS Cable —,

o

TIA Cable DDS Cable DDS Cable

Top View of Multi-drop Cabling

Figure 25: Multi-Drop Wiring Pinout
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Diagnostics and
Troubleshooting

Overview

This section provides you with guidelines and hints on
troubleshooting various problems that may be encountered
during setup and operation. Specifically, it includes:

+ Diagnostie Display
+ Fault Codes
* Diagnosties Output Test Points
*  Drive Faults
Control Panel
Troubleshooting

Diagnostic Display

The diagnostic display on the front of the drive shows drive
status and fault codes. When a fault condition occurs, the drive
will display the fault code, overriding the status code.

The decimal point is “On” when the drive is enabled and the
stop input is not active. This indicates that the drive is ready to
run and any motion command will cause motion. Motion
commands will not cause motion unless you are Ready (R) and
the decimal point is “On”.
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Display
Indication

Status

Description

Brake Engaged
(Output "Off")

Motor brake is mechanically engaged. This character
will enly appear if the Brake output function is
assigned to an output line.

The Epsilon Eior FM-2 and E Series drive system 1s

Ready funetioning normally and is ready to execute a motion
' \ command.
. Index in progress. Other motion commands de not
>< Tndexing funetion _P o
l s Jog funection in progress. Other motion commands do
| [ Jogging not function.
| Homing Home eyele in progress. Other motion commands do

not function.

Stop or Travel Limit
Decel

Stop or Trave! Limit Decel in progress.

RMS Foldback

Motor torque 1s limited to 80 percent.
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Display
Indication Status Description
Stall Foldback Drive output current is limited to 80 percent of drive
l_ (E Series drive only) stall current.
Ready to Run Drive enabled, no Stop input.
-

Fault Codes

A number of diagnostic and fault detection circuits are
incorporated to protect the drive. Some faults, like high DC bus
and amplifier or motor over temperature, can be reset with the
Reset button on the front of the drive or the Reset input
function. Other faults, such as encoder faults, can only be reset
by cycling power “Off’ (wait until the diagnostics display turns
“Off”), then power “On”.

The drive accurately tracks motor position during fault
conditions. For example, if there is a "Low DC Bus" fault where
the power stage is disabled, the drive will continue to track the
motor’s position provided the logic power is not interrupted.

The +/- Limit faults are automatically cleared when the fault
condition is removed. The table below lists all the fault codes in
priority order from highest to lowest. This means that if two

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Epsilon ki Digital Servo Drnive Installation Manual

faults are active, only the higher priority fault will be

displayed.
Display Fault Action to Reset Bridge Disabled
l|/ = Watchdog Timer Button or Input Yes

: Power Up Test Power Yes
l Drive Overtemp Cool down, Yes
'_l (Epsilon drive only) Cycle Power
l]\ \P NVM Invahd Button or Input Yes
|| ’ Invalid Configuration Button or Input Yes

/ Power Module Button or Input Yes
l|__._|| High DC Bus Button or Input Yes
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Display Fault Action to Reset Bridge Disabled

| Low DC Bus Button or Input Yes

|_|

l|:l Encoder State Power Yes

:: Encoder Hardware Power Yes

||\ /P Motor Overtemp Button or Input Yes

I_| Overspeed Button or Input Yes

=: gﬁ:igﬁfﬁg)mm Button or Input Yes

I| Travel Limit +/- Aute No

I—l Normally on for one

i .8 All"On" i;cund during power | Yes
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Fault Descriptions

i Watchdog Timer

The watchdog timer ensures that the firmware is operating
normally. If the firmware fails to reset this timer every 10 ms,
the drive hardware will be reset, all inputs and outputs will be
cleared (“Off”), and a Watchdog Timer fault is generated.

Drive Overtemp

Indicates the drive IGBT temperature has reached 100° C.

i Power Up Test

This fault indicates that the power-up self-test has failed. This
fault cannot be reset with the reset command or reset button.

N NVM Invalid

At power-up the drive tests the integrity of the non-volatile
memory. This fault is generated if the contents of the non-
volatile memory are invalid.

i Invalid Configuration

If this occurs call EMERSON Motion Control Service.

A Caution

Damage may occur to the drive, motor or both if the fault is
cleared using the Reset button when the setup data in the
FM does not match the current drive and motor.

-
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Power Module

This fault is generated when a power stage over-temperature,
over-current or loss of power stage logic supply occurs. This can
be the result of a motor short to ground, a short in the motor
windings, a motor cable short or the failure of a switching
transistor.

It can also occur if the drive enable input is cycled "Off" and

"On" rapidly (=10 Hz).

This fault should not be allowed to occur repeatedly. System
changes should be made to eliminate Z fault events. Drive
power stage will become degraded if allowed to continue.

Note

If a cause for Z faults cannot be determined, write down all
observations prior to and after the Z faults and contact
Emerson Motion Control Technical Service.

High DC Bus

This fault will occur whenever the voltage on the DC bus
exceeds 415 VDC. The most likely cause of this fault would be
an open shunt fuse, a high AC line condition or an application
that requires an external shunt (e.g., a large load with rapid
deceleration).

I Low DC Bus

This fault will occur whenever the voltage on the DC bus drops
below 60 volts. The most likely cause of this fault is a reduction
(or loss) of AC power. A 50 ms debounce time is used with this
fault to avoid faults caused by intermittent power disruption.
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. Encoder State

Certain encoder states and state transitions are invalid and
will cause the drive to report an encoder state fault. This is
usually the result of noisy encoder feedback caused by poor
shielding.

: Encoder Hardware

If any pair of encoder lines are in the same state, an encoder
line fault is generated. The most likely cause is a missing or
bad encoder connection.

M Motor Overtemp

This fault is generated when the motor thermal switch is open
due to motor over-temperature or incorrect wiring.

- Overspeed

This fault occurs when the actual motor speed exceeds the
Overspeed Velocity Limit parameter. This parameter can be
accessed with PowerTools software.

Max Following Error

This fault is generated when the following error exceeds the
following error limit (default following error limit is .2 revs).
With PowerTools you can change the Following Error Limit
value on disable in the Position tab.

-
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. Travel Limit +/-

This fault is caused when either the + or - Travel Limit input
function is active.

i "All On"

This is a normal condition during power up of the drive. It will
last for less than 1 second. If this display persists, call
EMERSON for service advice.
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Diagnostic Analog Output Test Points

The drive has two 8-bit real-time analog outputs which may be
used for diagnosties, monitoring or control purposes. These
outputs are referred to as Channel 1 and Channel 2. They can
be accessed from the Command Connector on the drive or from
the Diagnosties Analog OQutput Pins located on the front of the
drive.

Each Channel can be programmed to the following sources:
Analog Output Source options

» Velocity Command

* Velocity Feedback

* Torque Command (equates to Torque Command Actual
parameter)

* Torque Feedback
* Following Error
Default Analog Output Source
* Channel 1 = Velocity Feedback

* Channel 2 = Torque Command

Output Source Offset Scale

1 Velocity Feedback 0 600 RPM/volt

30 pereent/volt for

2 Torque Command 0 celected motor

The DGNE cable was designed to be used with either an
oscilloscope or a meter. The wires are different lengths to avoid
shorting to each other. However, if signals do get shorted to
GND, the drive will not be damaged because the cireuitry is
protected.
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Note

Connecting the A.P.S. 24V return to chassis ground reduces
output offset voltage.

3 o

|

i

i

]

i

i

|

! ichn e

i S _.{,\m.|__|\ L ;|_
o o . an

mmﬁ P N

Figure 26: Diagnostic Cable (DGNE) Diagram

LGHE Catds

Channel #2

Analog GND

Channel #1

Epsilon Drive

Figure 27:  Epsilon Location
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Drive Faults

The Drive Faults Detected dialog box is automatically
displayed whenever a fault occurs. There are three options in
this dialog box: Reset Faults, Ignore Faults and Help.

AXIS 1 - Drive Faults Detect... [E3

Encoder Hardwars

Mator Dverternp

Reset Fauls | | |anore Faults |
Help I

Figure 28:  Drive Faults Detected Dialog Box

Resetting Faults

Some drive faults are automatically reset when the fault
condition is cleared. Others require drive power to be cycled or
the drive to be “rebooted” to be cleared. If you wish to continue
working in the PowerTools software without resetting the
fault, click the Ignore Fault button.

To reset faults that can be reset with the Reset Faulis button,
simply click the Reset Faulis button in the Drive Faults
Detected dialog box or push the Reset button on the front of the
drive where the fault occurred.

Viewing Active Drive Faults

To view all active drive faults, select the View Faults command
from the Device menu. The dialog box displayed is the same as
Active Drive Faults dialog box described above.

-
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Rebooting the Drive

To reboot the drive, cycle power or select the Reboot Drive
command from the Device menu. This command reboots the
drive attached to the active Configuration Window.

Watch Window

This feature allows you to customize a window to monitor drive
parameters which you select from a complete list of drive
parameters. From this window you ean watch the parameters
you selected in real time. This feature is only available when
you are online with the drive.

@ Note

You cannot change the values of the parameters while they
are being displayed in the Watch Window. The parameter in
the setup screens will look like they have been changed
when they actually have not.

@ Note

It is normal to have the Watch Window show up with the
three motor parameters already selected. If you do not need
to view them, simply push the Clear All button and select
the parameters you wish to view.
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= WawchWingow ]
Axis Mame 451
Aziz Address 1

Analog Output 1 Select Welocity Feedback
Apaloeg Output 1 Offsst 1]

Analog Output 1 Scale 600

Analog Ouiput 2 O ffset i]

Analog Output 2 Scale 30

Analog Output - Channel 1 -0.02 Yotz
Analeg Output - Channel 2 -0.01 Yoks

Actual Operating Mode Disabled

Figure 29:  Watch Window

5 Note

Parameters selected and displayed in the Watch Window
cannot be updated from the tabs. To update a parameter,
delete it from the Watch Window selection.

The Watch Window is accessed by selecting Watch Drive
Parameters from the Tools menu or by clicking on the Watch
Window icon on the toolbar.

The Watch Window will automatically appear as soon as you
select a parameter from the Select Drive Parameters dialog
box. After you have selected the parameters you wish to watch,
click the Close button. The Select Drive Parameters dialog box
will elose and the Watech Window will remain open.

-
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Select the parameters you wish to watch. The watch wndaw
vall be created/updated automaticaly.

Avis Addiess
Asis Narne
Back Off Senzar Betore Homng

Diagnostics and | roubleshooting

Commutation Angle Conection

Commutation Track Angle
Gioup [ALL =
Figure 30:  Select Drive Parameters Dialog Box
Group

This list box enables you to view the complete list of
parameters or just a group of parameters you are interested in.

The groups include:

Analog Out Fault Log Setup
Communication Home (Ei1 only) Status
Digital Inputs ID Torgue
Digital Outputs Index (Ei only) Tuning

Execution

Motor

User Def Motor

Fault Counts

Position

Velocity

Clear All Button

This button is used to clear all the parameter selections that
were previously selected.
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Save Selections Button

This button saves the parameter selections. This enables you to

restore the same list of parameters for use in future online
sessions.

Restore Selections Button

This button restores the parameter selections previously
saved. This enables you to restore the list of parameters you
created in a previous online session.

View Motor Parameters

When online with the drive this feature allows you to display a
pre-defined Watch Window to monitor three motor parameters.
These parameters are normally used when testing the setup of
a User Defined Motor for commutation accuracy.

Axis Mame AXIST
Axig Address 1

Commutation d&ngle Corection 0 Degrees
Cornmutation Track Angle 180 Degrees
Cormmutation Yoltage 0%

Figure 81:  View Motor Parameters Window

The View Motor Parameters window is accessed by selecting
View Motor Parameters from the Tools menu.

Control Panel

PowerTools-FM software is ecapable of monitoring the perfor-
mance of the drive. The Control Panel allows the user to jog, in-
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dex or home the drive with the click of a button. This tool helps
reduce the time required to setup and simplifies diagnostics.

AXIS 1 FM-2 [NEDHMG 205/FM.... [MIEl E3

Position Feedback ~ ° 0 teve
Velacity Fesdhack 0 RPM
Actual Tarque Command 0 % cont
Fodawing Emor | feve
~Jiog Control

(e« < > »wj

—Home Control —lmcmlil
‘ Stat ) ‘ ‘Indm |U E. 5 tart il

Uze the ESC key to stop ary contral panel operations.

Figure 32: Control Panel Dialog Box

Keyboard Commands

Key Action
Activate the control with the “focus™ to allow keyboard-based
SPACEBAR Jog, Index and Homing control. Jogging stops whenthe spacebar
is released.
ESC Stops motion started with the control panel.
TAB Moves focus to next control. The order of movement is generally

from left to right and from top to bottom.

Moves focus to preceding control. The order of movement is
SHInEal generally from right to left and from bottom to top.
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Epsilon Ei Indexing Drive Options

Metion Intarace
Touch Soreen Panci

RER-2 Regen Reguistar

ES-xx:mx Extamal
Stuird Rasiiar

AXIMA 200004000
Mhitt-ss Contbroller

———
Motor Fowar Cable,
CMDS-Rxx or CMMSaos®

| sl

*, Modar Braka Cabde, CBMS- o
e
Epsian 0 Cable, E10-xx

Inkarface % Dk
Sarial Imarface Cahla, MI-CET 015

—

Drive 1o Tesmrinal
Connaction. COABS-xxx

Tesminal Rasisiar e —]
Block, TERM-T

Griva o Drive Sesial

Terminal Rasstar u Intartace Cabks, DDS-xxx
Black, TERM-H

et

Drives I PC AS-232

Sarial nlorface Catio

TlA-rzz, for DE §-Pin Cormactor
Ti-zzz, for DB 25-Pin Corneclor

Command Cabie. AX-CEN-x

-

Command Cabée 1o
G144 CMEO 00

Cammard Cable fo Pasition
Caniredler. 13-pair. CORO-Rxx

.—q-

Lommand Gable 1 Posson
Cantroller, 18-poir, CAADC xxx

Winclaws 9%, 38 or NT 4.0
Campatible Compuar
(Custamest Supobed)

Mator Feodbas, CREO-00

Tator Feadback, CFCS-wo

_—

- Motar Feedbnck Cabie, CFOS-w00"

* = Flgx duly versins ol thass
cables ant alsa mvalabla,
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ECI-44 External Connector Interface

The ECI-44 allows access to all command and input and output
signals. The ECI-44 should be mounted close to the drive and
away from any high voltage wiring. The ECI-44 comes
complete with the hardware necessary for mounting to most
DIN rail mounting tracks.

__ 115
% (eas 7 k:

—» 063 4
-‘ (16.0)

< 442
(112.3)

L A8

I
=

— Shidd Connection Points
and Cable Strain Relief

Figure 33 Dimensions of ECI-44

Note

Shield connection points are connected to the shell of the 44-
pin “D” connector on the ECI-44.
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Use tie wraps to provide a strain relief and a ground connection
at the shield connection points.

If you do not wish to use the DIN rail mounting hardware, the
ECI-44 can be disassembled and the mounting clips removed.

The ECI-44 wire range is #18 to 24 AWG stranded insulated
wire.

@ Note

Wiring should be done with consideration for future
troubleshooting and repair. All wiring should be either color
coded and/or tagged with industrial wire tabs. Low voltage
wiring should be routed away from high voltage wiring.

STI-EIO Interface

The STI-EIO interface allows access to all digital input and
output signals. The STI-EIO mounts directly to the J3
connector on the drive. See Figure 34 on page 66.

(j Note

Shield connection points are connected to the shell of the 44-
pin “D” econnector on the STT EIO.

The STI-EIO wire range is #18 to 24 AWG stranded insulated

wire.

@ Note
Wiring should be done with consideration for future
troubleshooting and repair. All wiring should be either color

coded and/or tagged with industrial wire tabs. Low voltage
wiring should be routed away from high voltage wiring.
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aunmTE
1 2.3 4 K 6 7 + =

Figure 34: Dimensions of STI-EIO
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Command

Soraw Terimnals
On E trles o L4

On 44 Boy

r— input #1—{1] I_S)]I_____‘

Input #2 — -

il

7] V2
Input #3 3} W
Imput #4 _T:Egi

E £

7

Erive Enable Inpul—3% g

7

— L
o S
Cutput Channal 4 5 A
Output Channel &/—7] iy
Output Channal B _;ggl_@)h
Output Chie s bal 1 Motar Enceder Duiput
& =

yder Output

Encoder Output Channel Z/—] Ext Encodar
£ +5 Volts Supply Cutput
Cormman 200 mA max
Sync Encodar [nputs

— J\n:.o-_:; Command
Diagnostics Output Channel
Biagnostics Cufput Chan

p— Lingnostic Qutpul Comr
+ 15V, 10 maA

Fulsz Input A, Single Ended

Fulse Input 8, Single Ended

Do Mot Connect

NC 1
Do Mot Connect | . DG = Digital Ground
10 Ohm Do Not © AG = Anaolog Ground
Oo Mot C | NC = Mo Conngction
Do Not | J—'-_ = Shiald Ground
bo Mot Co (Connector shell
Do Mot Conn | and strain relief
Oo Mot Connpoct points)
P~ .- 1 .. - R A 1

Connector Shell

Figure 35: [ECI-44 Signal Connections
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Specifications

Overview

This chapter describes the drive/motor specifications and cable
diagrams. Specifically, it includes:

* Drive and Motor Specifications

* Power Dissipation

* Speed Torque Curves

+  Epsilon Drive Dimensions

* MG Motor Dimensions and NT Motor
+ Cable Diagrams

+ Vendor Contact Information

Drive Specifications

Epsilon Series

42-264VAC, 10,47 -63 Hz

240 VAC for rated performance or 12 - 375
VDC when using an A P.S. Logic Supply Input
and disabled Low DC Bus alarm,

Power Requirements

Auxiliary Power Supply/ For logic backup, 24 VDC, 0.5A
Auxiliary Logic Power Input

Switching Frequency 20 kHz

5 VDC, 250 mA maximum for master encoder
usage

202/203: 93% at full rated output power
206: 95% at full rated output power

Drive: IP20

. . MG motors: IP65
Ingress Protection (IP) Rating NT motors: [PE5/IP54

Molded motor and feedback cables: IP65

Power Supply Output

Efficiency - Drive
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Epsilon Series

Serial Interface

RS3-232 / R5-485

Internal RS-232 to RS-485 converter
Modbus protoeol with 32 bit data extention
9600 or 19.2 k baud

Control Inputs

Analog command: 10 VDC 14 bit, 13 bit, 100
kohm impedance, differential

Digital inputs: (5) 10-30 VDC, 2.8 kohm
impedance; current sourcing signal compatible
(active high); max input response time is 500
us; optically isolated

Input debounce: 0-2000 ms

Control Outputs

Diagnostic analog outputs: (2) £10 VDC
(single ended, 20 mA max) 10 bit software
selectable output signals

Digital outputs: (3) 10-30 VDC 150 mA max,
eurrent sourcing, (active high) optically
isolated: Input debounce: Programmable range,
0 to 200 ms

Motor temp sensor (analeg): 0 to +5 VDC
(single ended), 10 Kohm impedance

Pulse Mode

Interface: Software selectable differential
(R3422) or single ended (TTL Schmitt Trigger)

Maximum input frequency: Differential - 2
MHz per channel; 50% duty cycle (8 MHz count
in quadrature)

Single ended - 1 MHz per channel; 50% duty
cycle (4 MHz count in quadrature)

Ratio Capabilities: 20 to 163,840,000 PPR

Input Device = AM26C32

Vaig=01-02V

v common mode MaX = 'Hr_' v

Input impedance each inputto 0 V=12-17
kohm
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Epsilon Series

Differential line driver, RS-422 and TTL
compatible

Secalable in one line increment resolution up to
2048 lines/rev of the motor (MG and NT)

Output Device = AM26C31

Encoder Output Signal 20 mA per channel, sink and/or source
Vourmi @ 20mA=38-45V
VourLo @ 20mA=02-04V
Vout dige W/100 ohm termination = 2.0-3.1V
out common mode W/100 ochm termination = 0.0 -
ov
Tous short civenit = 30 - 130 mA
Internal: At full speed, full torque decel and
5:1 inertial load for Eb 202/203 with NT-212 or
Eb-205 with MG-340. Repetition frequency
limited only by drive RMS capacity. No
Shunt Resistor Capacity/ internal shunt resistor.

Regeneration Capacity

External: Bus connection provided for
external regeneration unit (EMC model RSR-2
with a 20 ohms resistor) 15 ARMS capacity.

Low DC bus (can be disabled)
High DC bus

Power Stage fault

Logic power

Enecoder state

Encoder line break

Drive overtemperature
Fault Detection Capability Motor over temperature
Overspeed

Travel limit (+)

Travel limit (-)

Pulse mode position error
Watchdog timer

Power-up self test failure
Non-velatile memory invalid

Cooling Method Fi-202, Ei-203 Ei-205: Convection
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Epsilon Series

Environmental

Ambient temperature range for rated
output: 32° F to 104° F (0° C to 40° C)

Maximum ambient operating
temperature: 104° F to 122° F (40° C to 50° C)
with power derating of 3%/°C

Rated altitude: 3,280 feet (1000 m)
Vibration: 10 - 2000 Hz at 2g

Humidity requirement: 10 - 95% non-
condensing

Storage temperature: -13 °F to 167 °F (-25
*Cto 75 °C)

Derating

Temperature:

Operation in ambient temperature over 50° C
(122° F) not recommended.

Drive output power must be derated by 3 %/°C
between 104° F to 122° F (40° C to 50° C)

Derating altitude: Above 3,280.8 ft (1000 m)
reduce output by 1% per 328.08 ft (100 m)

Standards and Agency Approvals

UL listed
Canadian UL listed
CE Mark: Low voltage directive; EMC directive

Accessory Specifications

Amplifier Weights

Ei-202 331b(1.5kg)
Ei-203 331b(1.5ke)
Ei-205 3.71b (1.7 kg)

*Add 1 1b for shipping,
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Specitications

Drive and Motor Combination Specifications

= Motor
Power Inertia
Tf)?l:'lil-e Tﬁ:::a HP@ | lbin. | Max | Encoder | MEO' |
Drive Motor 2 = Rated sec? speed | resolution
Ib-in 1b-in s E VRMS! ARMS
peed {kg- RPM lines/rev
{Nmy} {Nmj) (KWatts) : krpm (Nm/
ARMS)
- 0.00008
& 1356 031 & 41
MG205 | o356 | @sm | 023 i, | o000 | 2048 83 0ae
(0.93)
= 0.00014
6.7 13.2 053 41
MG-208 (0.76) (1.49) 0.4) 4 5000 2048 283 (0.46)
(0.163)
02 0.00008
73 15:2 0.45 : & 5.124
NT-207 ! 4 5000 2048 35
{0.82) 1.78) (0.34) (0.1063) (0.58)
0.00016
oz 18 071 - 5.08
NT-212 - 4 5000 2048 347 £
104 | @03 | @53 | o oen (057
- - 0.00008
5 15.0 0.31 & 41
MG203 | 056 | ase | @23 . | 5000 2048 83 018
(0.95)
x 0.00014
91 20 0.58 41
MG-208 4 5000 2048 28.3
(103) | 226 | (043 | 16 (0.45)
F208 0.00049
15.8 318 1.0 ; 3.5
MG-316 o St i 8 4000 2048 3786
(1.79) (3.59) (0.75) (0.562) (0.62)
£ 0.00016
125 a7 0.8 - 5.08
NT-212 E 4 5000 2048 34.7 i
(1.41) (3.05) (0.6} (0.185) (0.57)
- 0.00016 _
12.5 30 08 & = 5.0
NT-212 4 5000 2048 347 bt
{141) (3.4) (0.6) (0.185) (0.5T)
: = 0.00048 e
Ei-205 18.6 52 1.00 3.5
MG-316 = i 8 4000 2048 37.6
(2.1) {5.9) (0.75) (0.562 (0.62)
. 39.5 a3 18 0.00125 - 2.0
ME340 | s | @ | Ao | qay | 300 | 2048 % | (050
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Motor Brake Specifications

Holding : Mechanical -
Torque Md?d inera Added Weight | Coil Voltage Coil Current | Disengageme Mechanical
Motor 2 Ib-in-sec2 Engagement
Ib-in {kg-cm2) Ib (kg) (VDC) {Amps) nt Time
(Nm) Time
10 0.000025 18 o
JIGE-2XXCB 113) (0.0282) (0.55) 24 (£10%) 0.48 (z10%) 25 ms 40 ms
MGE-316CB 50 0.00015 24 y . — -
JCGM.340CB G6) {0.1693) 11 24 (=10%) 0.52 (z10%) 100 ms 250 ms
IGEAL455CB -
MG-490CB :‘12309, (:Eﬂogg;éi? fﬁ-g] 24 (£10%) 0.88 (z10%) 100 ms 250 ms
MG-4120CB o . i
Motor Weights
Weight Weight
Motor 1b (kg) Ib (kg)
without Brake with Brake
MGE-205 3.0(1.36) N/A
MGE-208 40(1.8) 5.812.6)
MGE-316 8338 10.7(4.9)
MGEM-340 14.6 (6.6) 17.0(7.7)
MGEM-455 185 (8.4) 24.3(11.0)
MGEM-480 27.0(12.3) 328(14.9)
MGEMM-4120 38.0(17.3) 43.8(19.9)
NT-207 3(1.36) N/A
NT-212 4(1.31) N/A
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Specitications

Axial/Radial Loading
==
MGE-205 20 15
MGE-208 20 15
MGE-316 40 25
MGM-340 40 25
MGEM-435 100 a0
MGEM-490 100 a0
MGEM-4120 100 a0

Radial Loading

Axial Loading — m—

- 10—
Mazximum radial load is rated 1 Inch from motor face.

Figure 36 Axial/Radial Loading
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IP Ratings
Motor Rating
MG (all) PG5
NT-207 PG5
NT-207 (wio seals) IP54
NT-212 PG5
NT-212 (wio seals) IP54
Motor Density Output Type Output Frequency QOutput Signals Power Supply
R5422 - A B Z Comm U,
MGandNT [ 0% differential 250 KHz per Comm W, Comm V | 5V, 200 mA £10%
esfrev . channel
driver and all complements
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Specitications

Power Dissipation

In general, the drive power stages are 90 to 95 percent efficient
depending on the actual point of the torque speed curve the
drive is operating. Logic power losses on the Epsilon drive are
11 W with normal loads to 15 W with additional loads such as
external encoder and low input voltage (<22 VDC on A.P.S. or
120 VAC on AC input).

The values shown in the table below represent the typical
dissipation that could occur with the drive/motor combination
specified at maximum output power.

Logic Power Losses Maximum Power Stage Total
Drive Model (typ) Drive Losses Power Losses
(Pid) (Watts) (Pp) (Watts) (Watts)
Ei-202 / MG-205 25 36
E1-202 / NT-207 25 36
Ei-202 / NT-212 30 41
Ei-203 / NT-207 30 41
Ei-203 / MG-208 55 66
Ei-203 / NT-212 & 55 66
Ei-203 / MG-316 60 71
Ei-205/ NT-212 55 66
Ei-205 / MG-316 72 83
Ei-205 / MG-340 &8 a9
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Power Dissipation Calculation

Calculating actual dissipation requirements in an application
can help minimize enclosure cooling requirements, especially
in multi-axis systems. To caleulate dissipation in a specifie
application, use the following formula for each axis and then
total them up. This formula is a generalization and will result
in a conservative estimate for power losses.

*
TpL — IRMS " Vmax | o4 + pr
1500

Where:

TPL = Total power losses (Watts)

TRMS = RMS torque for the application (Ib-in)

Vmax = Maximum motor speed in application (RPM)

Pld = Logic Power Losses Drive (Watts)

Psr = Shunt Regulation Losses (Watts)-(RSR-2 losses
or equivalent)

@ Note

TRMS * Vmax / 1500 = Power Stage Dissipation = Pp

A more accurate calculation would include even more specifics
such as actual torque delivered at each speed plus actual shunt
regulator usage. For help in calculating these please contact
our Application Department with your system profiles and
loads.
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Specifications

Speed Torque Curves

Continuous ratings of the MG and NT motors are based on
100°C (212° F) motor case temperature and 25°C (77° F)
ambient temperature with the motor mounted to an aluminum
mounting plate as shown in the table below.

Motor Mounting Plate Size
MG-205 and 208, NT-207 and 212 6" x 6" x 257
MG-316 through 490 107 x 107 x 375
MG-4120 12"x 16" x 5"

*  Speed torque curves are based on 240 VAC drive operation.

+  All specifications are +5 percent due to motor parameter
variations.
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Ei-202 WITH MG-205 Ei-202 WITH NT-212
5000 \ G000
4000 — g 5000 N
bay, 5 4000 - = -
Speed L e, 120 VAG Spead 3000 [ 1_20'-%\
(RPM) 5000 e (RPM} L
gy 2000 s = E . 4
1000 =
Continuous! Feak e -f{‘nrnl LIS Paak
1] 1] 1
0 25 5 7.5 10 125 15 17.5 20 |Ib-in 0 25 5 75 10 125 15 175 20 |b-in
0 0.2B0570.851.131.411.701.98 226 Nm 0 028067085113 1411.701.98 226 Nm
Torgue Torgue
Ei-202 WITH NT-207 Ei-203 WITH MG-205
6000 — 5000 \ 1
5000 ~ = 4000 |—
il L8 \\_ 2, |
A0 B 3000 —-}-
Speed 500 e, vAC Spead Pre, | 120vAC
(RPM) o] (RPM) 500 | .|
2000 — | e,
1000 e — =
Continuous Peak Dunimuousl Paxiikf
0 1 0 L .
0 285 5 7.5 10 125 15 17.5 20 Ib-in 0 25 &5 ¥5 10 125 15 175 20 |Ib-in
0 028057 085113141170 1.88226 Nm 0 028 0.570.851.131.41 1.70 1.882.26 Nm
Torgue Torgue
Ei-202 WITH MG-208 Ei-203 WITH MG-208
5000 5000 \
4000 F 4000 =y
1o} a20vac b
Spaad S e ] | Speed A e, ——c
(RPN (RPM) oy
2000 2000
1000 1 1000
Continuous Pagk Gorntinuous Peak
i L 0 !
0 25 5 75 10 128 15 175 20 Ib-in 0 5 10 15 20 25 30 Ib-in
0 028 0570.B51.131.411.701.968 226 Nm 0 057 113 170 226 283 339 Nm
Torque Torque

Figure 37:  Speed Torgue Curves (Sheet 1 of 2)
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Spesd
(RPM)

Spead
(RPN}

Speed
(AP

Ei-203 WITH NT-212

600 [ 4000
1 3500
5000
oo | 1 T 000
4000 BiLT - 2500
3000 el Y Speed 500
ou, ) (RPN
2000 " 1500
1000 o
Cr.mti'lmua Pazk 500
0 5 10 15 200 25 30 35 Ibein
0 057 1.13 1.70 226 283 338 400 Nm
Torgue
Ei-203 WITH MG-316
4000 3000
2500
3000 eyl
L T 2000
*osala,, 120 Spaed
2000 8 M 73 (RPM) 1600
1000
1000
500
o Cclminul:lue Peak
0 5 10 15 20 25 30 35 40 |Ib-in
0 0.571.13 1.70 2.36 2.83 3.394.00 4.52 Nm
Torquae
Ei-205 WITH NT-212
B000
5000 T
e :‘-"""--..__
4000 B RLLTH
e, VAR =
3000 e -.@ﬂ_ﬁ o]
2000 Fetange,
TROVAC  ffTea,
1000
Goml'lums Peak
0

0 5 10 15 20 25 30 35 Ib-in

0 057 1.13 1.70 226 283 339 400 Nm

Figure 38:

Torque

Specitications

Ei-205 WITH MG-316

| TN
20BVAC T*
el 120 VAC
Continuousl Prak
H:aﬁnq Ra{ing
010 20 30 40 50 60 Ibein
0113 226 339 452 565 678 Nm
Torque
Ei-205 WITH MG-340
208VAC | )
[*oeay -~
......,__._‘
120VAC |
Cantinsous Peak
Rali Rainig
4] 15 a0 45 G0 75 a0 ib-in

0 1.70 339 508 678 B47 1016 Nm

Torque

Speed Torque Curves (Sheet 2 of 2)
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Epsilon Drive Dimensions: Ei 202, Ei 203, Ei 205

The following table applies to A* and B* as shown in Figure 39.

Dimension A* Dimension B”
Drive Model {shown in {shown in
inches/mm) inches/mm)
Ei-202 2.10 [53.9] 45 [114]
Fi-203 2.10 [63.3] 45 [11.4]
Fi-205 3.56 [90.42] (e8]
0.5 (13}
sxie cleamanoe
5 e heat sink
n 151 4]
5.2 o aonez v A.TQJ
a2 | 2.0 B e | et 120
e ™ 0 sr’l i AL n:‘_-T x|
— j28.4 |_,a<£_|_ o
L a0 |
1 ey m
esa) ®
&5 v
— @
Dos. Tenn-H, Tem-T
" it Caitde 4
e R
U - P i4 u
[ L 75 5 L 120 ab
A 119.0s] g 90,51 174.3)
L:IE:rr:r?ue |;rﬁ'1 _rlaﬁ
Figure 39:  Drive Dimensions
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Specitications

MG Motor Dimensions
MGE-205 and 208 Motors

A

5.5 Minirnum Cabile Brake Connector Location

Clearance (MGE-208 models anly)
H u I ————...
087 0.8 (yph i
v ol L -
T R
i L] -
LW ¥
(I ¥
‘ T 5
XD Wil I
2| < BB BF
| Theough > <« R
Hale:
BT
L - A ——a
< AG e AH--

Add 1.5 (38,10} wilh brake option

MGE-205 and 208 Mounting Dimensions
inches (mm)

AG A BC AH | UMax| XD | SMin R M(;‘ AJ BE AK BF

205 | 560 2.2% A8 120 375 563 127 0.30 20 2.625 063 1.502 205
(143.0)y | (&7.2) | (11.2) | (30.5) | (9.625) | (14.3) | (3.23) | (7.62) | (51) | (B6.68) | (1.60) | (38.13) | (5.21)

208 675 2.25 46 1.20 376 8663 127 0.30 2.0 2625 063 1.602 .20
(171.4) [ (57.2) [ (11.2) | (30.5) | (8.523) | (14.3) | {(3.23) | (T.62) | (51) | (66.68) | (1.60) | (3B.15) | (5.21)
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MGE-316 and 340 Motors

[y

ke Connecior Locotion

5.5° Minimum Cable
MEM-340 models anfy)

Clearanca
J 4 U wn M
105 0.8 {iyp) i
v = ¥ 4 = - = (-
1 i )
[
‘ 5 I I
¥ ¥ e
- !
‘ i i i
® =)
S| | e un O G
Brake Power Connector Location BF
(MGE-316 medels anly} »<-BB Throsugh > =R
Hale
BC 3 = — A -
« AG e HH-»
-~ A —a

Add 9 50 {38.10} with brake optien

MGE-316E, MGM-316M and MGM-340 Mounting
Dimensions inches (mm)

AG A BC AH U Max XD

316 7.24 331 A4 121 4997 90
E (184.0) [ (84,00 | (112} | (307} (1269 | (229
316 7.24 3,20 044 1.20 4612 0.79
M (183.9) | (89.0) | (11.2) | (30.3) | (1400 | (20.0)

1024 | 330 44 120 8012 BT
(260.1) | (89.0) | (11.2)} | (30.6) | {(14.00 | (20.0)

340

MGE-316E, MGM-316M and MGM-340 Mounting Dimensions
inches (mm)

S Min R C Max AJ BB AK BF

318 1265 42 250 3.875 06 2877 233
E (3.213) | (10.7) | (64.0) | (98.43) (1.6) | (73.08) | (66.0)

316 0.20 043 26 3.937 012 3.15 276
M (5.08) | (10.9) | (64.0) | (108.0 (3.00 80.0) [ (7.01)

197 429 2.50 3.937 118 3.150 276
5. (10.9) | (64.0) | (100,000 | (3.0) | (B0.01) | (7.01)

340
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MGE-455, 490 and 4120 Motors

W

55 Minimum Cabia ;
Clearance Brake Connecior Location

(il Euippod]

— )
= ¥ u 0 e
097 0.8 hp)
] ) = -
c
- )
. W Iy
1 — i
Ls
| wxp NEL 1
» «-HE BF
| Through » «- R
BC-» = . 1 S————
- AG 2 AH-8
Add 2.00 (508} with brake option - s —

MGE-455, 490 and 4120 Mounting Dimensions inches (mm)
AG A BC AH U Max XD S Min

463 861 o.00 a3 190 JBi24h 1.a0 J18Ys
(2187 | (127.0) | {13.5) | (48.2) | (15.862) | (38.1) | (4.763)

480 11.11 5.00 .33 190 8730 1.50 1875
(282.10) | (127.0) | (13.5) | (48.2) | (22.220) | (3B.1) | (4.763)

4120 | 1361 5.00 33 190 B750 180 | 1875
(340.70) | (127.0) | (13.5) | (482) | (22.228) | (381) | (4.163)

MGE-455, 490 and 4120 Mounting Dimensions inches (mm)

R C Max AJ BB AK BF

455 a1 3.20 3875 10 45300 | 3/8-16
(13.0) | (B1.3) | (148.23) | (2.50) | (114.30) | UNC

480 I 3.20 5,875 10 4500 | 3/8.16
(19.6) | 813 | (149.23) | (250} | (11450) | UNC

4120 s 3.20 a.8ia 10 4.500 3/8-16
(19.6) | (81.3) | (149.23) | (2.50) | (114.30) | UNGC
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MGM-455, 490 and 4120 Motors

A

=3 Mk} el Eeake Connecior Locaticn

b (il Euipned)
ad
@ ¥ u SR Tl—
% o7 19 (lyp) i
¥ ) o
| c
|
| .
4 Y v |
= ) LI | e
| = 3 ) |
s A
| | A |
| | oW 4
| exn s ALy o)
» e85 aF
Theough » « R
BC-» |« . L o
- AG »x AH 8
Addd 2.00 {508 with brake cpton L B o—a

MGE-455, 490 and 4120 Mounting Dimensions inches (mm)
AG A BC AH UMaz XD SMin

455 8.61 5.00 .83 190 6245 1.50 | .1875
(2187) | (127.0) | (13.5) | (48.2) | (12.862) | (3B.1) | (4.763)

480 11.11 5.00 a3 180 Bia0 | 1.0 | 1805
28210y | (127.0) | 38) | @82) | (22298 | (38.1) | @765

4120 15.61 o.00 a3 180 Bial 1.0 J18YS
(345.70) | (127.0) | {13.5) | {48.2) | (22.225) | (38.1) | {4.T63)

MGE-455, 490 and 4120 Mounting Dimensions inches (mm)

R C Max AJ EB AX BF

455 .81 3.20 5875 10 4.500 3/8-16
(13.0) | (B1.3) | (149.23) | (2.50) | (114.30) | UNC

490 7 3.20 5875 10 4500 | 3/8.16
(196 | 813 | (14923 | (250) | (11450) | UNC

4120 i .20 H.¥is 10 4500 3/8-16
(19.6) | (81.3) | (149.23) | (2.50) | (114.30) | UNG
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& Note

Mounting ears have clearance for #10 or M5 Allen head
serew or .3125" or 8mm across flats hex nut.

NT Motor Dimensions
NTE-207 Motors; English Face (NEMA 23 with 3/8 inch shaft)

Connectors only on MTE-207-T;
NTE-207-L has lead wires

= = Motor Conn: PT01E-16-8P
— 2‘—| ’ | 4~ Mating Conn: PTOSE-16-85

Flying Lead Length - vow 1
3937 +2.00 P -
1000 + 50.8 A
p P

i _ Encoder Conn: PTOME-16-23P
| L& Mating Conn: PTOSE-16-235

e
“~——“\§\ o 1500[38.100]

)\l ] 1,408 [38.048]
0.078 [2,007]
A /. oO7s e
= 0.3750 19.625]
- — 0.3745 [5.612]
1.780 == T
[45.21] = L
htax 1
¥ = — —
5 Iy 2
i 2
[gaE) =] 0.1260 [3.200] g
UAZAB[B3.170] .~
0205 I oz 227
[7,45\|_"'l e U.bG:J‘ L— 57.66]
[14.30] {max)
9100 Min )
ke 4 ©0.206 £ 0,010 [65.21 + 0.25]
[141'3.31%] =1 % . Dn:lleddlhru {4} Eq Spaced m% a

2625 [86.68] Dia B.C.

Mounting ears have clearance for
#10 or M5 Allen lead screw or
0.3128" or Bmm across flals hex nut
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1.875
(47 82]
Max

r

25

Encoder Conn: PTO2E-16-23F 3
/‘ Mating Conn: PTOBE-16-235 2.363 [60.012]

O 5360 [50.983]

mul ann: FgTrggglﬁéBgS 0.079 [2.007]

ing Conn: =-16-

‘1 #ﬁh SRR 5
== L2

0.3750 [9.525] =

0.3745 [9.512]

i =

oty
)
T ) 0.1260 [3.200]

o]
0.1248 (3.170] -
[0?2432'?1_"'l I 0.563 2|27
o : :
{14.30] [57.66]

0-‘0‘:]'-\-.- - Min Sq (max)

[2.54

5501 ) 1.210[30.73] ©0.205 + 0.010 [5.21 0,25
[139.71] T 1.170(28.72) ~Drrilled thru {4) Eq Spaced on a

2625 [66.68] Dia B.C.

Maounting ears have ciearance for
#10 or M5 Allen lsad screw or
3125" or Bmm across flats hex nut

Note

Mounting ears have clearance for #10 or M5 Allen head
screw or .3125" or 8mm across flats hex nut.
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NTM-207 Motors; Metric Face

Connectors only on NThM-207-T;
NTM-207-L has lead wires

Motor Conm: PTO1E-16-8P
} Mating Conn: PTOGE-16-85
Flying Lead Length
39.37 £ 2.00 /
—/ \

[1000 + 50.8]
Encoder Conn: PTO1E-16-23F
: ] Mating Conn: PTOBE-16-235
i e
=z o 2362 60.012]
2.362 [56.953]
0.083 [2.10]
0.079 [2.00]
) — 0.4330 [10.998]
9 0.4326 [10.988]
[45.21]
Max
¥ =l =—— ¥ il
TR
— [
Lt ; 0.158 [4.00]
il 0166397
0.295 .
[?.aua]_"I = g 0-512 65, 18]—m
. [kf'ii-]?] Sq (max)
e
8 [2.54] y 00.228 fggsg Drilled thru
4.335 - 0.926 [23.51] : (4) Eq Spaced ona
[ALRR) O.B86 [22.49] [@s.80 * 3 ggg% 2.953 [75.00] Dia B.C.

Maunting ears have cle
far 10mm across flats |
or 13 mm O.D. washer
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Encoder Conn: PTO2E-16-23P

Mating Conn: PTOSE-16-235 o 2363 [60.012]
 Motor Conn: PTO2E-16-8P 2.362[59.959]
Maling Conn; PTOSE-16-85 0.083 [2.10] e
0.078 [2.00]
0.4330 [10.958] [ T
1.875 [ 0.4326(10988] /? y i
i (i ; l
‘- = | e B

L}
[ | 0.158 [4.00]
== 0156 [3.97]

0512
[13.0]

F oy
-

Min
—
ooszs * o2 .
0.926 [23.51] - 0000 Drlenin o

5.501 I o300] [1EQ

[138.71] 0.886 [22.49] @580 T 0'000{ 2,953 [75.00] Dia B.C.
Mounting ears have clearance
for 10mm across flats hex nut
or 13 mm 0.0, washer

G Note

Mounting ears have clearance for 10mm across flats hex nut
or 13mm O.D. washer.
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Specitications
NTE-212 Motors; English Face (NEMA 23 with 3/8 inch shaft)

Connectors only on NTE-212-T.
NTE-212-L has lead wires

Motor Conn: PTOVE-16-8P
/: Mating Conn: PTOBE-16-85
Flying Lead Length g

3937 +2.00 o
[1000  50.8] s
T e
e

Encoder Conn: PTO1E-16-23P
Mating Conn: PTOEE-16-235

T

.
i
= Y o 1:800 [38.100]
\\ \ 7458 [38.049
] 0,078 {2.007] _

4 607511808

0.3760 [9.525] i !

‘ ?I'isa — // 03745 [9.512] S o ¢ |
(4.21) (& ] | s [BECD O
ax H
¥ Ly 5
' )
O |
[ ! 0.1260 [3.200] a
] 0.12453.170] i
m48 T | 0,563 227
1 30] (57.66]
0100 g Min S (max}
2.54]
5.345 l 1.210 [30.73) 00205 + 0,010 [5.21 + 0.25]
L [136.61] 1170 [20.72)

Dnllad thru () Eg Spaced on a
2,625 [66.68] Dia B.C.

Mouniing ears have clearance for
#10 o0 M35 ABen lead screw or
03125 or 8Bmm acress fisls hex nut
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Encoder Gonn: FTOZE-16-23P

Maling Conn: PTOSE-16-238 a ‘:_.m -I'gu {11)]
, Motor Conn: PTOZE-18-8P W ‘;95 [38.043]
_/ Wating Conn: FTOBE-16-BS 079 [2.007
o ﬁ ’ 0075 [1.905] % ':;1
| 0.3750 [9.525) i L
1.875 F : 0.3745 19.512] = |
47 83} T f o i)
M J — 45 5|
1 — Y o
i A
—
[ | 0.1260[32.00
e 01248 (3.170]
. -
745 0563
trad i [13.3) [57 B6] ~—
nzlg‘q_b la- Min Sg (max)
B.501 it 1.210 [30.73] 00.205+0.010{5.21 +0,25]
[165.11] T 1170 (28.72]

25

—— Drilled thru {4) Eg Spaced on a
2 626 [86,66] Dia B.C
Mounting ears have clearance for

#10 or M5 Allen lead screw or
0.3125" or Brmm across flats hex nut

Note

Mounting ears have clearance for #10 or M5 Allen head
screw or .3125" or 8mm across flats hex nut.
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Specitications

NTM-212 Motors; Metric Face

Connectors only on NTM-212-T;
NTM-212-L has lead wires

Mator Conn: PTO1E-168-8P
k' Mating Conn: PTOEE-16-85

Encoder Conn: PTO1E-16-23P
Mating Conn: PTOGE-16-235

Flying Lead Length e
39,37 + 2,00 ////
+ K "

2,363 [60.012]

053 [56.953]
0.083 [2.10]
0.073(2.00]

£.4330 [10.908]
[T 04326 [10.588]

= ¥

—
=g
[ 1 0,158 [4.00)
1| 0.156 [3.87)
-
s

[
8]
©
L]

0.512
™ 12.0]
Min

00228 :g_g(‘,ﬁ Dried thru

- 5.335 0,926 [23.51] 4} Eq Spaced on a
[135.51] 0.BBE[22.48] 1@5.60 T ggg} 5553“[7?.90; DiaB.C.

Mounting ears have clearanc
for 10mm across flats hex nu
or 13 mm 0.0, washar
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Encodar Conn: PTORE-16-23P 1
Mating Conn: PTOSE-16-235 2,363 [B0.012]

=] -
Motor Conn: PTOZE-16-8P 2362 [58.989]
< Mating Conn: PTOGE-16-85 0.083 [2.10]
J . 0,079 [2.00]
e 0.4330 10,558 o 1 v
1.675 [ 0432610988 / k& C:: 5
[47.62] : ]
Max k. ! i 53 ()
' AL e ] J [ e
— &)
L[
e8! ! 0.158 [4.00) & o
. 0.156 [3.97]
0295 0 |le 2568
|7.43] 0512 —[65. 18]
108 [L? ] 5q (max)
e " 0,012
—— [2.54] 0908 1351 @0.228 7 5'n0g l:zlg;: g;;cm -
[165.11] T p.B8E [22.49) [05.80 ?Eﬁi 5953 [75.00] Dia B.C.

Mounting sars have clearance
T 10mm across Mlats hex nut
of 13 mm 0.0, washar

{5 Note

Mounting ears have clearance for 10mm across flats hex nut
or 13mm O.D. washer.
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Specitications

Cable Diagrams

Drive Signal CMDX, CMDO, ECI-44 CDRO AX4-CEN

Analog In + X X X
Analog In - X X X
Encoder Qut A X X X
Encoder Qut &/ X X X
Encoder Qut B X X X
Encoder Qut B/ X X X
Encoder OQut Z X X X
Encoder Out Z/ X X X
PulseIn A X X

Pulse In &/ X X

PulseIn B X X

Pulse In B/ X X

PulzeInZ X

Pulse In Z/ X

Pulse In A {single ended) X p:4
Pulse In B {single ended) X p:4
/O Input Drive Enable X X X
T/'O Input #1 X

I/'O Input #2 X

I/'O Input #3 X

L0 Input #4 X X X
T/O Qutput #1 X X X
T/O Qutput #2 X X X
L0 Qutput #3 X X X
/O Power + In (1st wire) X X X
/O Power + In (2nd wire) X X X
/O Power OV In (1st wire) X X X
/O Power OV In (2nd wire) X

Analog Out OV X X X
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Drive Signal CMDX, CMDO, ECI-44 CDRO AXA-CEN
Analog Out #1 + X X X
Analog Out #2 + X X X
External Encoder +3 Power Cut (200 X % X
ma)
+15V Power Out (10 ma) X

R3-435 +

R5-485-
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Specitications

CMDX-XXX Cable

___________________________ LR £Ope FLUNCTION
RED/BROWN STRIFE INPUT 3700 1
BIIWNARED STRIPE WPUT 1O 2
BLADK/RLUE STRIPE INPUT /D 3
BLUE/RLACK STRIPE INPUT 1/00 4
WHITE/TRANGE STRIFE RE-4ES
ORANGE /WHITE STRIPE R3-4B5-
PURPLE/BLUE STRIPEe NOTOR ENCDOER DUTPUT A
BLUE/PLRPLE STHIPE NOTOR CWCOOER OUTPUT A4
RED/ELUE STRIPE EXT ENCODER 300md wax =5y
BLUE/RED STRIPE EXT ENCONER PDOsA =as DG
BLACH/GREEN. STRIPE EN
GREEN/BLACK. STRIFE OUTRUT /D 3
BLACK/HROWH EFRIPL oyTet 1D 2
EROWNABLACK. STRIPE DUTRUT 140 |
———————— PURPLE /ORANGE STRIPES WOTOR EMCODER DUTRUT B
________ TRAKGE (PLRFLE STRIPE NIOTOR EWCTDER DUTRUT B
BACK/AED STRIPE SYNC EMCODER IWPUT I
RED/RLACK STRIPE SYNC EWCODER THPUT 2¢
= — PURPLE/GREEN STRIPE = SYNC CMOODER INPUT 4
________ GREEN/PURPLE STRIPE = LYNC EMCODER DHPUT s
TELLOW/BLLE STRIFE a4% 1/0
BLUE/YELLOW STREFE o il
FELLOW/BROWN STRIPE 24w 140
BEOWN/YELLOV STRIPE ov i
________ = PURFLL/BR0WN STRIFEX NOTOR ENCHOER DUTPUT 2
________ BROWN/FURFLE STRIFC NOTOR ENCOOER DUTPUT 2
FURPLE/TRAY STRIPE = TG ENCOIER QUTPUT B
GEAY/PURPLE STRIPE SYHC ENCODER OUTPUT B
WHITE/BLLE STRIPE CINKAND NPT -
_______ BLUEWHITE STRIPE CINMAND NPT +
WHITE/RED STRIPE ANWLOG DUT 4G | ANT 2
RED/WHIFE STRIPE ENve
WHITE/GREEN STRIPE ANALOG OUT 1
GREER/WHITE STRIFE ANALOG OUT 2 +
FELLOW /LRAY STRIFE NOT USEE
GRAY/TELLOV STREFE NOT USED
HOT USED
KOT USED
NOT UEED
NOT USED
NOT USED
HOT USER
NOT COMMECTED
NOT USERD
® LOW CAF PAR

P2 HALE 44

Some CMDX cables may have White/Yellow and Yellow/White
wires in place of the White/Orange and Orange/White shown in the
figure above (pins 6 and 21).
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CMDO-XXX Cable

e COLOR CODE FUNCTION
s [ 1 | meo/BRnwn STRIPE INPUT 1401
§ 2 | BROWN/RED STRIPE LT P ]
| |3 | BLACK/BLUE STRIPE HPUT 14T 3
[ |4 | BLuL/ILACK STRIPE MEUT 140 4
- — L1 15 | WHITE/DRANGE STRIPE RE-485e
[ L 21| ORANGE/WHITE STRIPE RE-485-
- |_.;r | & | PURPLE/BLUE STRIPLS WOTOR EMCODER OUTPUT A
_.l_ ‘ 3 | BLUCAPURPLE STRIPE® MOTOR EMCODER OUTPUT Af
o= 11 | RED/BLLE STRIPE EXT ENCOBER 200nA nox +5W
r E BLUEARED STRIPE EXT ENCODER 200mA max DG
|,, (16 | BLACK/GREEN STRIPE EN
1.7 | GRETH/HLACK STRIPE OuTPUT 140 3
b 5 | BLACK/BROWN STRIFE OUTPUT 10 7
L 19| BROWN/BLACK STRIPE OUTPUT 140 |
——— e (23| PURPLE/IRANGE STRIPER MOTOR ENCODER OUTPUT 8
[ A | 24 | DRNGE/PURPLE STRIPE® HOTOR ENCODER OUTPUT 3/
Ir\ 25 | BLACK/RED STRIPE SYNC ENCODER [NPUT I
r 35| RED/HLACK STRIPE SYNG ENCODER INPUT 7/
———n Le RPLE/GREEN STRIPE = SYNC ENCOIER INPUT A
— e —— | J '— EN/PURPLE 5T ¥ KYNC ENCODER INPUT A/
b YELLOW/BLUE STRIPE 24w 10
| r BLUEAYELLOW STRIPE ov 170
! |P YELLOWABROWN STRIPE 24y 1.0
! L |31 | BROWN/YELLOW STRIPE oy v
—_—— e i - 37 | PURPLE/BROWH STRIFE® HOTOR EMCOUER OUTPUT
e L { L (55| BROWN/PURFLE STRIPEx WOTOR EMCODER QUTPUT Z/
A | Il, [ | PURPLE/GRAY STRIPE ® SYWC ENCODER DUTPUT B
'._]_ : . L |26 | GRAT/PURPLE STRIPE # SYNC ENCODER DTPUT B
S e B 51| ! 'rp 14| WHITE/BLLE STRIPE CONMAND INPUT -
e l-- 3 | BLUESWHITE ZTRIPE COMMAND [NPUT +
: by 5| WHITE/RED STRIPE ARALOG OUT AG 1 AND 2
- ™ 158 renswHTE STRIPE e
T T T T |-p {43 ] WHITE/GREEN STRIPE ARG OUT |+
- — (RECN/WHITE STRIPE ANALIOG OUT 2 +
b 1L0W/GRAY STRIFE NOT USED
5 GRAYAVELLOW STRIFE NOT USED
s KOT UZED
W NOT USED
W KOT USED
s WOT LSED
Mo KOT USED
MC HOT USED
L WOT CONNECTED
JL= KOT USED

& LOW CAP PAIR

Some CMDO cables may have White/Yellow and Yellow/White
wires in place of the White/Orange and Orange/White shown in the
figure above (pins 6 and 21).

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Specifications

CDRO-XXX Cable

WIRE COLDR S0LID /STRIPE =

3 -
3 i
M (T 2
I BLU/PUR [l =
T i i_p nupf’aw T 1S | ENCODER OUTPUT A/
- So o 18| | ENCODER OUTRUT A
L i "_F. s [ L 24| | ENCODER OUTPUT B/
1 DA P o 73 | ENCODER oUTPUT B
e = S 38| | ENCODER QUTPUT 2/
Ll U E :L,‘;::f:' L : : 37| | ENCODER OUTPUT 2
o iF' Eiumm — 11| | ENCODER +5VDC SUPPLY
— — 12| | ENCODER SUPPLY COMMON
b | o L 34| | 1/0 SUPPLY +
|1 4 | =
i | T — 16] | DRIVE ENABLE INPUT
— A i_p iy |ﬁ| — 4] | ANALOG COMMAND INPUT -
i S = 15| | ANALOG COMMAND INPUT +
i, A i'” adl i lr‘*l - 25| | DIAGNOSTIC QUTPUT COMMON
— 7
| | = | GRY /YEL || — : L
ik P wELjeaY Il 4] [ [INPUT. 4
. ST T 119] | BUTRUT #1
4t ﬂ |¢ _‘r:ﬁifig?‘%'}_ f‘| ) 2e| | PULSE INFUT &
L - Sy = 40| | PULSE INPUT B/
g |:p ey - 18] | DUTPUT #2
i BRI s 17] | cutRUT #3
S IERR/AEL [ 51l _
o |-T e = 31] | 1/0 coMyan
B W T /oRN T 133] | 1/0 SUPPLY +
i |r i Il'p . ’l — 43| | DIAGNOSTIC DUTPUT 1
g e B 4] | DIAGNOSTIC OUTPUT 2
i Ot : - 41| | PULSE INFUT &/
T ] P AuR/cRN | 5 | HOERE INEOT A
I I =
LJ DRAINS e T~
N/e
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AX-CEN-XXX Cable

e ~ -
— f'| .rﬁ
/' ENCODER INPUT SIGHAL - i i,,, :J:’:,:’: 1 — ENGODER QUTPUT A/
& ENCODER INPUT SIGHAL + T o ENCODER OUTPUT &
B/ ENGODER INPUT SIGHAL R a7 i B ENCODER OUTPUT B/
B ENCODER INPUT SIGHAL T e \n EMCODER DUTPUT B
7/ ENCODER INPUT SIGHAL e 'rP ST ENCODER DUTPLT 7/
7 ENCODER INPUT SIGNAL = D o ENCOBER CUTPUT Z
:J’C i '-F L2t L il Nig
ENABLE CONTACT . b :1:2: t 140 SUPPLY +
ENABLE CONTACT - ok - DRIVE ENABLE INPUT
ANALOG COMMAND DUTPUT — H—r—trwowe ANALOG COMMAND INPUT -
ANALOG COMMAND DUTPUT + H— W e 1 AHALDG COMMAND INPUT +
ANALOG COMMON | - |’“| i_,, ST o DIAGNOSTIC OUTPUT COMKON
NAL— i = —+ P
LOW CURRENT MODE | i fr m,:t H—ne
DISCRETE INPUT (DRIVE STATUS) | T S T oUTPUT #1
DIRECTION | — ﬂ "_P PO Y f + PULSE INAUT &
wfe—Ld A e PULSE INPUT B/
DISCRETE INPUT [GW TRAVEL LIMIT) | = |'-""'§a'i'f'a“-k" o CUTPUT #2
DISCRETE (HPUT (CCW TRAVEL L)) [ H S H CUTPUT #3
OV 1/0 SUPPLY COMMON | T i,,, evra H |/0 COMMON —
+24 1,/0 SUPALY | B el -~ 1/0 SUPPLY +
ANALOG INPUT 1 . T DIAGNOSTIC DUTPUT 1
ANALOE INPUT 2| ] - Lt U ] DIACHOSTIC DUTPUT 2
PULSES | T |“"| m;,m‘ |’"| -~ PULSE INPUT 8/
H/E. : : 4 ; PULSE iNPUT 4
OVERALL SHIELD | 7] L il R
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Specifications

EIO-XXX Cable

/-I:[VERALL T/C BRAID

e _ e o
Input#1| | 1 —t —t
Drive Enable Inpuj | 10
Input#3| | 2 DRG/WHT
ETY ORG/BLK
Input #2| | 11
Input#s| | 3 : : HY : :
Input #4 | | 12 T GRN/BLKC T
Input #7 | | 4 — PNK/BLK —
Input #6| 113 (I YEL/BLK | |
— 1 GRY/BLK 1
Input#a | [ S T BLU/VHT T
Input #5 | | 14 I I
Input #11 [ I BRN/WHT I
Input #10 15 } PUR/VHT }
Qutput#1| | 7 ORG
Cutput #2| |17 YEL
output#s| [ & — GRY —
nput #12| [16 : : BRN : :
Qutput #3| | 8 T PNK T
output #4| |18 |——i— L —
wo v | [1 m L2 L
/0 Commen| (20 T BLK T
nic | [at Il hse I
elwl e i
welfz] e I
NG | |24 11 . 11
Output #6| |25 I I Py I {
Ot — WHT —
put #7) | 26 +—t —t
= O A —
CONNEETER

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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TIA-XXX Cable

211
o
p
7
&
7
1
=] BRATD 8| MNC
— _DRAIN
SHELL SHELL
MALE DB-9 CONN FEMALE DB-9 CONN
DDS-XXX Cable
3
SHELL 5 1B-9 HALE
IRATN I
WISE 115 | BLACK GND
2
3
4 | wHITE 485+
.";. BLUE 485-
6
7
1
18]
5 5 | aho
2 2| ’x
3 3| T
1 4| 485
3 3| 4ms-
3 3
7 7
1 1
& u 8
T DB-5 MALE
FEMALE
p2 P1
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Specitications

TERM-H (Head) Terminator

WIRING DIAGRAM

a1 |
= =
| III

!
SHEELE — = e ——SHELL
DB-9 MALE DE-9 FEMALE

TERM-T (Tail) Terminator

WIRING DIAGRAM

f |
el {2
3 13 | GN
|2} !! Im 1 BB
|3} | 3| T1OUT (T
% [Q} L iRD &
157
el
G
1]
SHELL ¥t
0B-9 MALE D8~9 FEMALE
Fl1 =le
Note
See the "Multi-drop Communications" section for resistor
values.
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CMDS-XXX Cable

MNAC
NAC
NAC
GRN/YEL
ERN
BLK
[BLu

Ol |a| ™

SHELL-

CMMS-XXX Cable

NAC E
NAC |
NA/C G
GRMN/YEL |D
A
B
E

BRN
BLK
BLL

SHELL-——~—————— U
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Specifications

CFCS-XXX Cable

~OVERALL TINACOPPER BRAID
SHELL- — — —x — ——[ ———————————
T

_______ e

BLU B :II 7 1| BLU

RN E 10 ORN

GRN N 2GRN

BRN P =11 BRN

BLK M —1 3| BLK
YEL S e[ YEL :
WHT 7 BRN | E |- I 4| WHT /8RN |
BRN/WHT | R - {13 BRN/WHT |
WHT/GRY [ F H i"” HHS [ WHT/GRY |
LARGE GRY /WHT | S | 1| GRY /WHT |
18 GA RED/ORN |G i_;. & | RED/ORN |
PAIR ORN/RED |H|- 15[ ORN/RED |
RED/GRN OR|RED/BLU | K H—FF==— SRR - 7| RED/BLU |
BLU/RED | T = T 5TRLU/RED |
RED/GRN | A |- i"” o[ RED/GRN |
GRN/RED |V IUI_ ! _ ILJI 16| GRN/RED |

N/T L L N I

N/C D 18/ N/C

N/C ] 19] N7C

N/T W a0 N/T
N/C X | 21| /T :

W/C Y| BEl N/ | R
DRAINS 2P TS : —‘ ’- T
B N/
EE
e
ﬁm g*m\ EH N/C
{1 VG;DSC:\I LS

2 & o | e CASE

'Q.{’O o ou o Pp = TWISTED PAIR &\ N\~
L s =

PIN 1

SOLDER SIDE

S0LDER -E1DE
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CFCO-XXX Cable

RED/GRN 0OR

LARGE
18 GA
PALR

A P —— ——
1 BLU I [ : kp i { ]
10 ORN e +—t
2| GRN e __—li_;——lrxl |1
| | 1
R | S | L
u il I ><::::::::|:::\I;\ [
3 BLK R = —} —
12| vEL Y |— L 11
| A |
4 [ wHT/BRN — |’P -
13| BRMAWHT T )
S [WHT/GRAY : : i“p : I
14 [GRAY /£ WHT o —
& | RED/ORN — |_p 4
15| ORN/RED - : : : : =
7 | RED/BLU —— h1|_P Y —i—t
17| BLU/RED L1l - I
|| N | |
9 | RED/GRN i . }4\, =
16| GRN/RED - —t
g| we L‘J LJ
18 N/C
19 N/C
20 N/C
21 N/C
2zl woC }~P = TWISTED PAIR
23 ML
24  wc
25 MN/C
26| MsC

CONNEGTOR SHELL
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Specitications

CFOS-XXX Cable

P OVERALL T#C BRAID

BRN

BLK

YEL u

WHT/BRN
rTQ?ﬁﬁ BRN/WHT
.'II i:‘i\ﬂs WHT/GRY
/ GRY/WHT
/ RED/ORN

{ ORN/RED

LRED/GRM OR|[RED/BLU

BLU/RED

RED/GRN

GRN/RED

N/C

N/C

N/C

N/C

N/C

MAC

DRAINS

B
C
GRN N
P
M

[ea|m[m[m

()

e
|

B|H|& [T

<

Nl =0 |g(r
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Vendor Contact Information

Schaffner (AC Line Filters)
(800) 367-5566 or (201) 379-7778 www.schaffner.com

Cooper Industries, Inec.
Crouse-Hinds Division (Cable Shield Grommets)
(315) 477-55631 www .crouse-hinds.com

Bussman

P.O. Box 14460

St. Lois, MO. 63178-4460

(314) 394-3877 www.bussman.com

Littelfuse

800 E. Northwest Hwy

Des Plaines, IL. 60016

(847) 824-0400 www littelfuse.com

Wickmann USA

4100 Shirlel Dr.

Atlanta, GA. 30336

(404) 699-7820 www.wickmann.com

Corcom

844 E. Rockland Road

Libertyville, IL 60048

(847) 680-7444 WWW.COrcom.com
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Symbols
+/- Limit, 53
A

AC Line Filters, 12

AC Line Installation, 12

AC Power Wiring Diagram, 25

Achieving Low Impedance
Connections, 10

All "On", 53

Alternate Power Supply Wiring
Diagram, 27

Alternate Power Wiring, 26

AX-CEN-XXX Cable, 100

Axial/Radial Loading, 75

B
Brake Wiring Diagram, 31, 32

C

Cable Diagrams, 95
Cable to Enclosure Shielding, 13

Index

CDRO-XXX Cable, 99
CFCO-XXX Cable, 106
CFCS-XXX Cable, 105
CFOS-XXX Cable, 107
CMDO-XXX Cable, 98
CMDS-XXX Cable, 104
CMDX-XXX Cable, 97
CMMS-XXX Cable, 104
Command Cables, 37
Command Connector (J5) Pinout
and Cable Wiring Colors, 36
Command Connector Encoder
Output Wiring, 39
Command Connector Wiring, 35

D

DDS-XXX Cable, 102

Declaration of Conformity, x

Diagnostic Display, 45

Direction Convention Diagram,
39

Drive and Motor Combination
Specifieations, 73

Drive Enable Wiring, 33

Drive Faults, 56

Drive Mounting, 16

Drive overload protection, ix

Drive Specifications, 69
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E

EIO-XXX Cable, 101

Electrical Installation, 18

Electromagnetic Compatibility, 9

Encoder Line Fault, 52

Encoder Qutput Signal Wiring,
38

Encoder Specifications, 76

Encoder State, 52

Environmental Considerations,
15

Epsilon Drive Dimensions, 82

F

Fault Codes, 47
Fault Descriptions, 50
Following Error Fault, 52

H

High DC Bus Fault, 51

Input Power Connections, 24
Input/Output Wiring, 33

Input/Output Wiring Diagram,
33

Installation Notes, 9

Invalid Configuration, 50

IP Ratings, 76

L

Line Fusing, 23
Low DC Bus Fault, 51

Mechanical Installation, 16

MG Motor Dimensions, 83

MGE-205 and 208 Motors, 83

MGE-316 and 340 Motors, 84

MGE-455, 490 and 4120 Motors,
85, 86

Modbus Communications, 42

Motor Brake Specifications, 74

Motor Brake Wiring, 31

Motor Feedback Connector
Pinout, 30

Motor Feedback Wiring, 30

Motor Mounting, 17

Motor Over Temperature Fault,
52

Motor Power Wiring, 29

Motor Power Wiring Diagram, 29
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Motor Weights, 74

Multi-Drop Communiecations, 43
Multi-Drop Wiring Diagram, 43
Multi-Drop Wiring Pinout, 44

N

Non-volatile Memory Invalid, 50
NT Motor Dimensions, 87
NTE-207 Motors, 87

NTE-212 Motors, 91

NTM-207 Motors, 89

NTM-212 Motors, 93

o

Over Speed Fault, 52

P

Power Dissipation, 77

Power Dissipation Caleulation,
78

Power Stage Fault, 51

Power Supply, 19

Power-Up Self-Test Failure, 50

Index

R

RS-232 and RS-485 Internal
Connections, 41

S

Safety Considerations, 5
Safety of Machinery, 6
Safety Precautions, 5
Serial Communications, 40
Serial Port to Command
Connector Internal
Connections, 34
Setup, Commissioning and
Maintenance, 6
Specifications, 69
Speed Torque Curves, 79
status codes
decimal point, 47
Homing, 46
Indexing, 46
Jogging, 46
Ready, 46
Ready to Run, 47
Stop, 46
Travel Limit Decel, 46
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T

TERM-H (Head) Terminator, 103
TERM-T (Tail) Terminator, 103
TIA-XXX Cable, 102
Transformer Sizing, 22

U

Underwriters Laboratories
Recognition, 1x

Vv

Vendor Contact Information, 108

W

Watchdog Timer, 50
Wire Size, 23
Wiring Notes, 16

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




