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Important User Information

Because of the variety of uses for the products described in this publication,
those responsible for the application and use of this control equipment must
satisfy themselves that all necessary steps have been taken to assure that each
application and use meets all performance and safety requirements, including
any applicable laws, regulations, codes and standards.

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

Allen-Bradley publication SGI — 1.1, Safety Guidelines for the Application,
Installation, and Maintenance of Solid State Control (available from your local
Allen-Bradley office), describes some important differences between solid-state
equipment and electromechanical devices which should be taken into
consideration when applying products such as those described in this publication.

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

Throughout this manual we make notes to alert you to possible injury to people
or damage to equipment under specific circumstances.

WARNING: Tells readers where people may be hurt if procedures are
not followed properly.

CAUTION: Tells readers where machinery may be damaged or
economic loss can occur if procedures are not followed properly.

Warnings and Cautions:
- identify a possible trouble spot
- tell what causes the trouble
- give the result of improper action
- tell the reader how to avoid trouble

Important: We recommend that you frequently backup your application
programs on an appropriate storage medium to avoid possible data loss.

© 1992 Alen-Bradley Co,, Inc.
PLC is a registered trademark of Allen-Bradley Co., Inc.
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Chapter 1
Using This Manual

1-1

1.0
Chapter Overview

This chapter introduces you to this manual and gives
you the following information:

who we wrote this manual for
what this manual contains
how to use this manual effectively

where to find more information

1.1 .
Manual Audience and Purpose

We wrote this manual for those who must perform the

following tasks with the IMC 120 motion control system:

configure the system

plan panel layout

unpack and inspect the system

install the system components into the /O chassis
wire user devices (fast inputs and outputs, E-Stop
circuitry, drives and feedback devices) to the

system

test the IMC 120 hardware using the handheld
pendant

We assume that if you are using this manual, you know
or are familiar with:

reading wire and ladder relay diagrams
installing drives and feedback devices
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Chapter 1
Using This Manual

1.2
Manual Contents

This manual is designed to install and test your IMC
120 hardware. Where possible, it follows a "step-by-
step" approach and gives you the information you need

when you need it.

Figure 1.1 shows the "task flow" of this manual and
table 1.A gives a brief overview of each chapter.

Figure 1.1
Task Flow Of This Manual
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Chapter 1

Using This Manual
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Tadvle 1.A

What This Manual Contains

Title

Purpose

Hardware Components
Planning Installation

Installing Basic /O
Chassis Components

Installing IMC 120
Servo Controller and
Resolver Excitation
Modules

Mounting and Wiring
the Termination Panel

Wiring Fast /O and
E-Stop Connections

Wiring Feedback
Devices and Drives

Powering Up and Testing
IMC 120 Hardware

Hardware you need, components compatible with

the IMC 120 system

Laying out your IMC 120 system, unpacking,
inspecting, and storage of system components

Installing your /O chassis and power
supply

Description of IMC 120 servo controller
module and its plug-in memory cartridgse,
how to install the plug-in memory and
replace its battery, description of
resolver excitation module

Termination panel features, mounting the
termination panel, general wiring practices

Typical fast IO connections and their
equivalent circuits, wiring hardware over-
travels, home limit switches, and trigger
touch probes, wiring E-Stop for single, two
or three, and four axis systems

Power limitations of encoders, connecting
differential encoders, linear scales,
resolvers, auxiliary feedback devices, wiring
A-B drives

Testing E-Stop wiring without handheld
pendant; Connecting off-line development
system to download AMP parameters; plugging
in the handheid pendant; testing the E-Stop
button and fast I/O; integrating the axes..
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Table 1.A (Continued)
What This Manual Contains

Appendix

Title

Purpose

Cable Drawings

Wiring Without a
Termination Panel

Choosing a Resolver

Drawings that show each IMC 120 cables wiring
diagram, connectors pinouts, and
specifications for making the cable

Pinout Signals for the servo controller and
optional resolver excitation modules, maximum
distances to user devices, how to use the
wiring diagrams in chapters 7 and 8

Factors you should consider when choosing a
resolver; resolver transformation ratio,

rotor and stator impedence, maximum input
current
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1.3
Using This Manual

This manual is one of a series of manuals designed to
help you install, program, test and operate an IMC 120
motion control system. Figure 1.2 shows you how this
manual fits into the way we have provided this
information.

Figure 1.2
Where This Manual Fits In

IMC-120 Programming Manual

IMC-120 Hardware

nstalling and Wiring the

Developing PLC
Ladder Diagram
Program

Installing ODS

Developing and Downloading
AMP Parameters

Developing and
Downloading
MML Programs.

Panel Wiring with
Handheld Pendant

Testing Termination

IMC-120 Instailation Manual

Testing MML and PLC
Ladder Diagram Programs |
with Handheld Pendant ‘

-} IMC-120 Handheld
"| Pendant Operator’s
Manual

15897
4

End
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1.3.1

WARNINGs, CAUTIONSs, and Important Information.

1.3.2
Terms and Conventions

Information that is especially important to note is
identified by three labels:

WARNING: informs you of circumstances or practices
that can lead to personal injury as well as to damage
to the control, the machine, or other equipment.

CAUTION: informs you of circumstances or practices
that can lead to damage to the control, you.r machine,
or other equipment.

Important: provides you with information that is
important for successful application of the control.

In this manual, we use the followmg terms and
conventions:

e IMC 120 servo controller module - the servo
controller

e <A> - the key marked A on the computer keyboard

¢ <ENTER> -the key on the computer keyboard marked
ENTER, or RETURN.

e AMP - Adjustable Machine Parameters - parameters
that specify axis and controller characteristics

e ODS - Offline Development System - application
software that lets you use certain personal
computers to create AMP and MML files and download
them to the IMC 120 servo controller module

e MML - Motion Management Language for programming
the motion of the axis the IMC 120 servo controller
controls

e PLC - programmable logic controller - a processor
that monitors and controls outputs

e [E-Stop - emergency stop
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1 '.4 . -
Finding More Information

For more information on the IMC 120 motion control

system, please contact your local Allen-Bradley sales

office or distributor, or refer to these related

publications: :
Catalog Publication
Number Title Number
1771-HS IMC 120 Motion Control System Installation Manual 1771-6.5.45
1771-PS7 120/220V AC Power Supply With User Power Product Data 1771-2.123
1771-P7 AC (120/220V) 16 A Power Supply Product Data 1771-2.93
1771-HM IMC 120 Plug In Memory Product Data 1771-2.124
1771-HR IMC 120 Resolver Excitation Module Product Data 1771-2.125
1771-HT IMC 120 Termination Panel Product Data 1771-2.126
1771-HD IMC 120 Handheld Pendant Operator's Manuai 1771-6.5.50
8100-HSKAR  IMC 120 Motion Control System Programming Manual 1771-6.5.51
1771-HCDOC  IMC 120 Motion Control System Installation Manual 1771-6.5.45

IMC 120 Handheld Pendant Operator’s Manual 1771-6.5.50
IMC 120 Motion Control System Programming Manual 1771-6.5.51

1784-T50 Industrial Terminal TS50 User's Manual 1784-6.5.1
1784-T50 Industrial Terminal T50 User's Manual Update 1784-6.5.1-DU1
1784-T45 Portable Programming Terminal User’s Manual 1784-8.5.7
1784-T45 Setting Up Your 1784-T45 Portable Terminal 1784-6.5.7-DU2
1784-T35 T35 Plant Floor Terminal User's Manual 1784-6.5.6
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2.0
Chapter Overview

In this chapter we discuss:

e hardware you need

e components compatible with the IMC 120 System
2.1

Hardware You Need

Hardware for the IMC 120 system consists of:
e IMC 120 system components

e components that are compatible with the IMC 120
system

e additional hardware

Figures 2.1 and 2.2 show IMC 120 encoder and resolver
servo systems for one axis closed-loop systems. The

type and quantity of hardware you need depends on how
many axes your application needs. Consult your local
Allen-Bradley sales engineer or distributor to help you
select the right equipment for your application.
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Figure 2.1

IMC 120 Single Axis Encoder System

PLC Processor
or Adapter
1771-HS
1771-PS7 Servo 1771-A1B,A2B,A4B
Power Supply Controller 170 Chassis
(& el if ﬁ E-Stop
120/220 VAC - Sutton
|
b e
TR 3 ® @ =
- \EEEE | 1771-HD
- E=EE | Handheld
!ﬂl !m m! m! ~ %E% Pendant
1771-CAS—
hd j*’ | 1*’) i
. ] o
Optional Power =~~~ 1 aft.
Supply 17 L
forEncoders | _ ___ | 1,3: CPA 11771-CAP T .
: 10ft. Cable
= 25 ft.
1771-HT |
Termination
Panel 8100 HSKAR
E Software
N/ \'
E-Stop
wiring
=l T
—
s e § Q c @ 1:
. Off-Line
g Development Terminal
[rreme——{ [ it I
Driver
, Amplifier -=-{Tachr- :
i ABB845N Encoder  Linear
,Elrgiair: g Encoder
_AB84SN AB 1388, 1389,
 Auxiliary _Enpoder . 1391, 7930
for Ratioing
| 1771-PS7 power supply and 1771-A38 Oft-line Use with
mounting is different (see fig. 3.5) Development cable:
Terminal: .
The second encoder and the 1771-CAPA cabie are 1784-T50 1771-CT50
needed only in ratioing and probing applications. 1784-T4S 1771-CT45
For distances over 90ft., contact the company. 1784-T35 1771-CTS0

15853
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Figure 2.2
IMC 120 Single Axis Resolver System
PLC Processor 1771-HS 1771-HR
or Adapter  Servo Resolver  1771-A1B,A2B,A4B
Controller  Excitation I/0 Chassis®
1771-PS7 a Module Module E-Sto
Power SuppIY b Qe B &0 ?( Buttor‘:
120/220 VAC: E e ———]
e A BEE]E@_@_,
41771-CAS{_ o b ;!
‘ = il 1771-HD
) 5l Handheld
} | : il Pendant
]
==] r '
5
/ _1771-CAPR
1771-CAPA T
1771-CAS 1on. [ _1771-caP
, Cable
25 ft.
1771-HT &
Termination || egﬁigﬁ
Panel i & E
90ft. ] ==
max. 70 [_o B B (@ 0 O
Off-Line
Tach. Development Terminal
Drive - . L.
Ampilifier
Resolver
Auxil 8 \ Position
uxiliary Resolver & Feedback
Feedback for Ratioing AB 1388, 1389,
or Dual Resolver 1391, 7830 ‘
Feedback . 1771-PS7 power supply and 1771-A3B
’ mounting is different (see fig. 3.5)
Normally instalied next to the Servo Off-ine Use with
Controller Module. cable:
Termina! )
The second encoder and the 1771-CAPA 1784-T50 1771-CT50
cable are needed only in ratioing and
dual resoiver feedback applications. :77::: :77: <Tee

For distances over 90ft., contact the company.

15685
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Select your IMC 120 system components from Table 2.A.
Table 2A
IMC 120 System Components
Catalog Number Description

IMC 120 Modules

1771-HS

1771-HSA

. 1771-HR

IMC 120 servo controller module inciudes a 1771-HM plug-in
memory (32K) cartridge, a maximum of three servo controller
modules are allowed per VO chassis if resolvers are used. The
number of encoder modules is limited by user side power from
the PS7 power supply.

IMC 120 servo controller module includes a 1771-HMA plug-in
memory (96K) cartridge. a maximum of three servo controiler
modules are allowed per /O chassis per qualifications stated
for the 1771-HS module.

optional IMC 120 resolver excitation moduie, needed only with
resolver feedback devices, one excitation module can serve 3
servo controller moduies.

IMC 120 Memory Cartridges

1771-HM

1771-HMA

Power Supply

A771-PS7

32K memory cartridge that plugs into the 1771-HS or 1771-HSA
servo controller module; AMP parameters and application
programs are stored in this memory

96K memory cartridge that plugs into the 1771-HS or 1771-HSA
servo controller module; AMP parameters and application
programs are stored in this memory

power supply mounts on a I/O chassis and connects directly to
1771-A1B, 1771-A2B, or 1771-A4B I/Q chassis; if you use
1771-A3B /O chassis, 1771-PS7 power supply must be mounted on
a backplate no more than 1 cable foot from its IO chassis and

is connected to the /O chassis with a 1771-CA3B cable

Important: The 1771-PS7 has power and current limitations. it

is possible to exceed 1771-PS7 capacity with 1771 modules.
Therefore, you must add up the current and power drawn by your
selection of modules, and verify that they are within the
1771-PS7 capacity. See section 3.1, "Calculating Your Power
Needs" for your IMC 120 power requirements and example
calculations.

Optional' Termination Panel

1771-HT

one for each servo controller module you use, to wire E-Stop
string, E-Stop Reset pushbutton, fast inputs and outputs,
drives and feedback devices
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Table 2.A (continued)

IMC 120 System Components

Catalog Number

Description

Optional Hand Held Pendant

1771-HD

to operate and test IMC 120 system; includes cable to RS232
connector of servo controller module

Offline Development Systems

1784-T50, 1784-T35,
or 1784-T45

Optional Cables
1771-CAS
1771-CTS0

1771-CT45

1771-CAPR

1771-CAP

1771-CAPA
1771-CAD

1771-CA3B

Software

8100-HSKAR

for programming AMP and MML (machine motion language)
programs

" connects the 1771-PS7 power supply to a servo controlier-or

resolver excitation module (one required for each servo
controller or excitation module used)

from the RS 232 connector on the servo controller module to
1784-T50 or 1784-T35 offline development systems

from the RS 232 connector on the servo controller moduie to
1784-T45 offline development system

from the RESOLVER STATOR DRIVE connector of the resoliver
excitation module to the RESOLVER DRIVE connector on the
1771-HT termination panel

from the AXIS ESTOP I/0 connector on the servo controiler
moduie to the AXIS ESTOP IO connector on the 1771-HT
termination panel

from the AUX FDBK connector on the servo controller module to
AUX. FEEDBACK connector on the 177T-HT termination panel

spare cable that is used with 1771-HD handheld pendant
needed only to connect the backplane power connector of the:

1771-PS7 power supply to the backpiane connector of 1771-A3B
(12 slot) chassis;

31/2" or 5 1/4" floppy disk containing software used on the
offline development system for:

] entering AMP parameters and downloading them to the
servo controller module

] writing and editing application programs and
downloading them to the servo controller module
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2.2

Components Compatible. with the IMC 120 System

2.2.1
Compatible Chassis

2.2.2

The following components must be compatible with the
IMC 120 system:

e the I/O chassis that houses the servo controller
and resolver excitation modules

e the adapter or processor and /O modules that are
located in the same I/O chassis as the servo
controller and resolver excitation modules

e drive and feedback (encoder or resolver) devices

e devices connected to fast inputs and outputs

In the following sections we will discuss these
components. i

Compatible 'O chassis are available in four sizes:

e 1771-A1B (4 slot)
e 1771-A2B (8 slot)

e 1771-A3B (12 slot)
. 1771-A4B (16 slot)

Both servo controller modules and resolver excitation
module (if required) are installed in the I/O chassis
along with compatible modules.

Compatible Adapter and Processor Modules

The left most slot of each chassis accepts either an
adapter module or a processor module. An /O adapter
module provides communication between the /O modules
and a programmable controller/scanner (figure 2.3). A
processor module monitors inputs and controls outputs
(figure 2.4).

The IMC 120 system is compatible with the following PLC
in-rack processors and /O adapters that support 1/2
slot addressing:

e 1771-ASB Adapter Module Series B Rev. A or later

e PLC 2/16 or PLC 2/17 Processor Module Series C Rev.
A or later (compatible with built-in power supply)

e PLC 2/02 Processor Module (compatible with built-in
power supply)

e PLC 5/15 Processor Module Series B Rev. A or later

e PLC 5/12 or PLC 5/25 Processor Module



IMC 120 Hardware Components

Chapter 2

Communication Between IMC 120 System and a PLC Scanner

1771-ASB Series B Adapter Module Providing

Figure 2.3

Excitation

Resolver
Module

-Al
S8 (3) Servo
Controller

1771
Adapter
Moduie

Modules

15719

PLC 5/15 Series B Rev. A Processor Module Monitoring

and Controlling an IMC 120 System

Figure 2.4

Resolver
Excitation
Modules Module

(3) Servo
Controller

PLC-5/15
Processor
Module

gcd

16018
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Intelligent /0 Modules Incompatible with IMC 120 -

2.24

Here is a list of modules that cannot be placed in the
same 1771 chassis with a servo controller module:

1771-QC (closed loop positioning module)
1771-QA (open loop positioning module)

1771-IF (8 single-ended analog inputs) when
combined with expander input module, 1771-E1, E2,
or E3

1771-OF (4 single ended analog outputs) when
combined with the expander output module, 1771-E4

1771-IX (6 floating differential thermocouple
inputs) or 1771-IY (6 floating differential
thermocouple input expander)

Compatible A-B Drive Systems

The IMC 120 supports Allen-Bradley Series 1388. 1389,
1391, and 7930 servo drive systems.

Table 2.B lists references that help you select a
suitable drive system.

Table 2.8
A-B Drives Selection Guide References

A-B Drive Publication Title
No.
1388/7930 7900-4.3 Series 7900 DC Servo Drive Selection Guide
" 1389 1389-2.0 Bulletin 1389 AC Servo Amplifier System
Product Data Sheet
1391 1391-2.0 Bultetin 1391 AC PWM Servo Controller Product

Data Sheet
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The servo controller module provides a + 10V analog
output to one drive amplifier for a velocity command.
This analog voltage is 12 bits plus an additional sign
bit (13 bits total) and interfaces to drive amplifiers
with a 2K-20K ohm range. Table 2.C shows servo drive
signal ANALOG OUT specifications.

Table 2.C

Servo Controller Module Drive Reference Signal
Specifications

Resolution

° 13 bits or 2.44 mV/bit

Output Voltage Swing
° > 10V

Load Range
° 2K-20K ohms

Conversion Time
) 28us

Output Step Response (20V swing)

rise time 120us typical
overshoot % typical
settingtime  60us typical

Differential Linearity
° #+ 1LSB Max.
{Monotonic over the entire temperature range)

Output Offset Voftage
) 500uV max

Gain Error Drift
° 7 LSB max
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2.2.5
Compatible Encoders

The IMC 120 system supports Allen-Bradley AB-845N
differential encoders. Other encoders may be compatible
if they comply with the specifications listed in Table
2.D.

Table 2.0
IMC 120 Compatibie Encoder Specifications

Maximum Channel Frequency: Incoming quadrature frequency is limited by the

Exampie: .

Input Signal:

Input Sink current:
Marker Channel:

Encoder Cable Length:

following relationship:
FcHAN (H2)= 1111.11 (90-Eq)
where Eq = quadrature error (degrees,electrical)

for an AB845N encoder with a 270 quadrature
error, the maximum frequency is:

F= 1111.11 (90-270 quadrature error) = 70,000 Hz

| 70.000 Hz |

I |
CH.A

| |

= | —

I

ens | : !
——— H -

S N

' [} 1 ! )

\ /
A4 vaas4
# counts

#counts/sec = 4 counts/cycle x 70,000 cyclesisec
= 280,000 counts/sec

Encoder feedback must be differential with 5V
compatible output signals, open-collector
outputs are not supported.( i.e. channels A, B,
and Z must have source and sink current
capability, 8830 line driver outputs or
equivalent)

7mA maximum

Gated or ungated type markers are supported;

S0 feet limit when using +5V from servo
controller module; 100 feet when using + 15V from

servo controller module; 100 feet limit when
using customer supplied power supply.
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2.2.6

Compatibie Resolvers (2.5K Hz)

Table 2.E lists of resolvers gives a number of

resolvers that are potentially compatible with the IMC

120 resolver interface specifications (table 2.F). It

is your responsibility to determine which resolvers are

best suited in any particular application. Read

Appendix C, How to Choose a Resolver.

Table 2.E

List of Resolvers

Harowe

Mode! # Speed’ Rotor Qutput
11BRW-300-F x1 3.3V RMS
11BRW-300-K x1 3.4V RMS
118RCT-300-F x2 3.4V RMS
11BRCT-300-M x2 6.9V RMS
11BRCT-300-T x4 2.8V RMS
11BRCT-300-U x5 1.6V RMS
Clifton

Model # Speed’ Rotor Output -
11-BHW-0IE x1 2.7V RMS
11BHM-6F x4 6.2V RMS
11BHM-4F x5 4.0V RMS
11BHM-8HV x10 2.0V RMS
11BHW-29 x1 3.1V RMS

1. Speed =# of electrical cycles per revolution of resolver = # of poles

divided by 2



2-12

‘Chapter 2
IMC 120 Hardware Components

Table 2.E (continued)
List of Resolvers

Singer Kearfott
Mode! # Speed’ Rotor Output
CR4-1095-004 x1 3.4V RMS
CR4-1095-020 x4 3.3V RMS
CR4-1095-042 x2 7.6V RMS
CR4-1095-043 x2 7.6V RMS
CU9-1095-001 x1 3.4V RMS
CU9-1095-002 x1 3.4V RMS
CUS-1095-201 x2 3.3V RMS
CU9-1095-501 x5 2.8V RMS
CUS-1095-101 x10 1.8V RMS

~CUg-1095-103 x10 1.8V RMS
CUS-1095-104 x10 | 1.8V RMS

- Transicoil

Model # Speed’ Rotor Output
11BRC-U27199 x1 3.4V RMS
11BRC-U217805 x2 3.3V RMS
11BRC-U217886 x5 1.2V RMS
Tamagawa Seiki
Mode! # Speed’ Rotor Output
TS530N33ES x1 3.9V RMS
TS20MNSSET x5 1.7V RMS

1. Speed = # of electrical cycles per revolution of resolver =# of poles

divided by 2
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Table 2.F
IMC 120 Compatible Resolver Speciifications

Rotor Input Amplitude! 1VRMS min.
(line to line)
Rotor Input Impedence: 4750 ohms (line to line)
Zero Cross Detection
Uncertainty2: + 1LSB
Resolution: 4000 counts/electrical cycle or 100 ns/count
Max. RPM: 18,750/P where: P = # of resoiver poles = (# of
electrical cycles/rev. of the resoliver) x 2
Max. Servo Velocity (IPM): (3.75 x 107/P)x(servo resolution)
where:
P = # of resolver poles = (# of electrical
cycles/rev. of the resolver) x 2
servo resolution = # in./ count
.Example: A 2 pole resolver is connected to a 5 revs/inch ball screw.

What is the servo resolution?

2 pole = 1 electrical cycle/rev

servo = 1 revolution x 1 elec. cycle x 1 inch
resolution elec. cycle 4,000 counts 5 revolutions
servo = .00005 in

resolution count

What is the maximum allowable resoiver RPM3?

Max. RPM = 18750 = 18750 = 9,375 RPM

P 2 )
What is the maximum servo velogcity?

Max. = (3.75x10 7)x(50x107® counts) = 937.5 in/min
Velocity 2

1. Rotor input amplitude is specified when connected to the
servo controller moduie. Not open-circuited.

2. Zero cross uncertainty represents pasition error drift
over temperature assuming all other conditions are ideal.
Therefore it does not represent the compilete system error,
but rather just the servo controtier module’s contribution

to that error.

3. Resolver mechanical constraints may limit this to a lower
value.
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227
Compatible Fast Inputs and Qutputs

The fast VO (FIN1-FIN4, FOUT1-FOUT4) are 24VDC
compatible and are designed to be used in conjunction
with the 1771-PS7 power supply. Potential 24VDC /O
devices should be reviewed for compatibility with the
electrical specifications in table 2.G.
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Table 2.G

Fast Input and Oulput Electrical Specifications

OUTPUTS (SOURCE DRIVERS) CONDITIONS
Von (high level on-state Min 19V loh = Max
output voitage) Typ 23V
Max 26V
loh (high level on-state output Max 100MA
current for each output)
Off-State Output Leakage Current Max 200uA
(Output Shorted To Gnd)
Total Short Circuit Trip Current Min 480MA Note 1
For All 4 Fast Outputs Typ 804MA
Max 777MA
.Over Current Protection Trip Min 85us Note 1
Delay Typ 120us
Max 200us
Output Surge Current Max 1S0MA Note 2
(each output) for 0.5 sec
INPUTS
VT 4+ (Input Low-High Trip Min 7.2V
Threshoid) Typ 11.5V
Max 16.1V
V7. (Input High-Low Trip Min 4V
Threshoid) Typ 7.4V
Max 11.4V
VHYsT (hysteresis) Min 1.9V
Typ 4.1V
Max 6.5V
N @27V Max .S0MA
Tpp + (Input Low-High Debounce Min 0.63MS
Fiiter) Typ 1.07MS
Max 1.83MS
Tpp- (Input High-Low Debounce Min 0.57MS
Filter) Typ 1.04MS
Max 1.78MS
ViN® (Absolute Max.) Max + 75V

Note 1:

Note 2:

Servo controlier module monitors the total fast output current. During steady state

conditions it should not exceed (4 outputs x 100mA/output) or 400mA. If the total
output current exceeds the minimum trip vaiue (480 mA), the servo controlier
interprets this condition as a short circuit and turns off all the outputs after the
over-current trip delay time has elapsed. The trip delay serves as a filter to guard
against nuisance fauits yet protects the outputs if there is a short circuit.

This is the surge rating for one output and it assumes that the total current for ail
4 fast outputs is below the short circuit detection point.
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3.0
Chapter Overview
In this chapter we discuss:
e calculating your power needs

e laying out back panel spacing
e unpacking and inspecting system components

3.1
Calculating Your Power Needs

You must determine the power requirements of IMC 120
and non-IMC 120 modules so that you don’t exceed the
1771-PS7’s wattage capacity.

To determine power requirements use the following
steps:

1. Add up IMC 120 module power requirements
2. Add up non IMC 120 module power requirements

3. Subtract power requirements calculated in steps 1
and 2 from the 1771-PS7 power supply capacity to
see if the 1771-PS7 can handle the full system
load.”

4. If there is not enough power, either split modules
into different chassis, or consider using a
1771-PS7 for user side power and a 1771-P7 power
supply (refer to Publication No. 1771-2.93) for
backplane power. Go back to Step 1 with the
proposed new configuration and redo the whole
procedure.

3.1.1
Add Up IMC 120 Power Requirements

The 1771-PS7 power supply is limited to a total of 100
watts of power. Each IMC 120 module, however, has two
sets of circuits that are electrically isolated:

backplane and user side.

To support this electrical isolation, the 1771-PS7
internally is really two isolated power supplies that
have their own power limitations; 80 Watts for the
backplane side and 65 Watts for the user side.

When adding up IMC 120 power requirements, one must
separately add up the backplane and user side power
requirements.
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IMC 120 Moduie Power Requirements

Table 3.A lists the power requirements of the backplane
and user side of each IMC 120 module.

Table 3.A
IMC 120 Module Power Requirements

Backplane Power ’ User side Power
Servo Controller Module 3.6W 5.1W
(1771-HS)
Resolver Excitation Module 4W 7.8W
(1771-HR) '

These power requirements include the power drawn by
each module internally as well as the power drawn by
the following external devices: '

e Resolvers (up to max loading allowed by resolver
module)

e Drive Out (2K max load)

e Fast Inputs (Fins)

o E-Stop String (50ma. max allowed per 177 1-HS)
e Handheld Pendant

These external devices were included because they
either draw very little power or draw about the same
power from installation to installation.

The IMC 120 module power requirements do not include
the power requirements for encoders or fast outputs
(Fouts). Since fast outputs and encoders can use
substantial amounts of power (up to 36.3W max for three
servo controller modules), you must calculate the power
drawn by these devices and add them to the IMC 120
module requirements.

If you don’t use all this power, you can use it on the
backplane for other 1771 modules.
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To Calculate Encoder Power

Encoder Power = (encoder voltage) x (maximum encoder
current). Table 3.B lists encoder power calculation
examples for 5V and + 15V encoders. Encoder power is
added to the user side power requirements, but it has

no effect on the backplane side.

Table 3.B
Encoder Power Calcuiations Examples

Encoder Voltage Max. Current T Total Power

(Amps) , ' (Watts)
+5V 25A. 1.25W
+15V 1A 1.5W.

To Calculate Fast Output (Fout) Power

Each Fout is rated at 24V. Thus, fast output power =
(24V) x (maximum current drawn for that output). Add up
the power on all fast outputs and then add this totaled
power to the user side requirements; it has no effect

on the backplane side.

Table 3.C lists two examples of fast output
calculations for:

e 12 Fouts (using 3 servo controller modules) that
draw their maximum of 100 ma. each

e two Fouts that draw 50 ma. max each

Table 3.C
Fast Output Calculations
# of Fouts Fast Output Maximum Current Fast Qutput Power
Voltage (Amps) (Watts)
12 x » (24V) x (.1A) _ = 28.8 W user side.
2 X (24V) x (.05A) = 2.4W user side.

From these examples you can see that you have the
opportunity to save a lot of watts by reducing the
current or number of Fouts.
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To Calculate Total IMC 120 Power Requirements
To calculate the total power required by the IMC 120
subsystem, you merely add up the appropriate watts for
each IMC 120 module, and then add in the power needed
for the fast outputs and encoders. You must track
backplane and user watts separately.
Example 1
3 servo controller modules (1771-HS)
3 encoders 5V @ 250 ma. max
12 Fouts @ 100 ma. max each
Backplane Watts User Watts Total Watts
3 servo (3.6W)(3 units) = 10.8W (5.1W)(3 units) = 15.3W 26.1W
modules
3 encoders (OW)(3 units) = OW (5V)(.25A)(3 units) =3.75W 3.75wW
12 Fouts (OW)(12 fouts) = QW (24V)(.1A)(12 fouts) =28.8W | 28.8wW
Total Watts 10.8W 47.85W 58.65W
Example 2
2 Servo controller modules using 4 encoders 5V @ 250
ma. max.
1 Servo Controller module using 2 resolvers
1 Resolver excitation module
12 Fouts @ 100ma. max each
(Note: This is the most power demanding IMC 120
subsystem possible using 3 controllers or less.)
Backplane Watts User Watts Total Watts
3 servo (3.6W)(3 units) = 10.8W (5.1W)(3 units) = 15.3W 26.1W
modules
1 resolver (-4W)(1 unit) = .4W (7.8W)(1 unit) = 7.8W 8.2W
module
4 encoders (OW)(4 units) = OW (5V)(.25A)(4 units) = 5.0W 5.0W
12 Fouts (OW)(12 fouts) =_0W (24V)(.1A)(12 fouts) = 28.8W 28.8wW
Total Watts 11.2W 56.9W

68.1W
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3.1.2 '
Add Up Non-IMC 120 Module Power Requirements

Non IMC 120 modules draw:

o their backplane power from the 1771-PS7 power
supply ~

®» their user power from an external user supplied
power supply (if any).

Therefore, only backplane power is considered here.

For both examples 1 and 2, assume the non-IMC 120
modules are:

e one PLC-2/16 (backplane +5V @ 1.25A)

e two IAD double density AC input modules (backplane
+5V @ .25A each module)

e two OAD double density AC output modules (backplane
+5V @ .7A each module).

Example: Non IMC 120 Power Requirements

Backplane Watts 1771-PS7 User Watts Total Watts

PLC-2/16 (5V)(1.25A) = 6.25W ow 6.25W
2 1AD’s (5V)(.25A)2 units)= 2.5W ow 2.5W

2 OAD’s (5V)(.7A)2 units)= 7.0W ow 7w
Total non

IMC 120

requirements 15.75W ‘ ow _ 15.75W
3.1.3

Subtract IMC 120 and NON IMC 120 Power Requirements From 1771-PS7 Capacity

The 1771-PS7 power supply can deliver no more than 100
total watts (the sum of backplane and user side watts).

In addition, no more than 80W can be drawn on the
backplane side, and no more than 65W can be drawn from
the user side. These three requirements must always be
met.
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Example 1 (Continuation of Example 1 From Step 1)

Backplane Watts User Watts Total Watts
1771-PS7 80.0W 65.0W 100.0W
Capacity '

IMC 120 -10.8W -47.85W -58.65W
requirements

(from Step 1)

Non IMC 120 -15.75W -0.0W -15.75W
requirements

(from step 2)

Left over 1771-PS7

Capacity +53.45W +17.15W +25.60W

Neither the backplane (80W), user side (65W), nor total
system (100W) watt capacity is exceeded. This
configuration works, and has 25.60W to spare.

3.1.4
If the 1771-PS7 Capacity Is Exceeded?

" If the 1771-PS7 capacity is exceeded, you can:

e split your cards into several chassis and use two
supplies.

e use the 1771-PS7 for the user side only by mounting
it nearby the chassis and then mount a 1771-P7
power supply (refer to Publication 1771-2.93) to
the chassis to provide backplane power.

Using the 1771-P7 power supply to provide backplane
power only gives you 65W maximum on the user side
(1771-PS7 maximum limit) and 80W on the backplane side
(1771-P7 maximum limit) for a total of 145W maximum.
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3.1.5

Current Requ:rements According to Each 1771-PS7 Output Voitage

Table 3.D lists the current (Amperage) requirements
according to each 1771-PS7 output voltage for each IMC
120 module.

Table 3.D

Servo Controller and Resolver Exc:tabon Current

Requirement

Servo Controller Module Resolver Excitation Module

AMPS WATT AMPS WATTS

+5V backplane 720 3.6 .065 4
+5V user 310 1.6 340 1.8
+ 15V user .070 - 1.1 207 3.1
-15V user .017 3 192 2.9
+24V user .086 21 0.000 0.0

Table 3.E lists the 1771-PS7 power supply’s reg‘u}auon
current limits for each output voltage.

Table 3.E
1771-PS7 Regulation Current Limits

1771-PS7 AMPS Allowed
Output Voltage

+ 5V backplane 0-16A

+5V user 0-8A

+ 15V user 0-2A

-15V user 0-2A

+ 24V user 0-25A

3.2
Laying Out Your IMC 120 System

A well-planned layout is essential to the proper
installation of the IMC 120 system. You should
consider the following factors when planning the
installation of your system:

e where to locate your IMC 120 system

e how to protect your IMC 120 system
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3.2.1
Environnj:ent

The layout depends on the types and numbers of
components that make up your IMC 120 system. The
maximum distances between components is limited by
cable lengths. The minimum component spacing is
limited by environmental and electrical noise
interference considerations.

Factors that influence your systems environment are
temperature and humidity. Factors that influence
electrical noise interference include:

wire routing

module placement within the I/O chassis
noise suppressors

component grounding

You should plan module placement and raceway layout in
conjunction with one another. We, however, will look
at them separately.

Your primary concern in installing your IMC 120 system
components should be determining the proper environment
in which to install it. IMC 120 system components
(excluding the handheld pendant and the 1784-T50,
1784-T45, or 1784-T35 off-line development system)
require:

e an operating temperature: 0 to 600 C (320 to 1400
F) measured 1" below the chassis

e a storage temperature: -40° to 850 C (-40° to
1859 F)

e relative humidity: 5 to 95% (without condensation)

The temperature of the air must not exceed 60°C
(1400F) at any point immediately below any I/O chassis

- or power supply. The failure rate of semiconductor

devices may increase significantly if the temperature
is raised above 609C. Furthermore, a significant
decrease in the failure rate of the semiconductor
devices can be expected for every degree below 60°C
that the ambient temperature can be kept.

The temperature is higher toward the top of an
enclosure that houses system components. Factors that
determine the temperature in the enclosure include:

e the size of the enclosure

e the power dissipation within the enclosure

e the temperature of the air surrounding the
enclosure.
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Power dissipation includes not only the power
dissipated through the power supplies for the IO
chassis backplanes, but also the user supplied power
dissipated through the input and output circuits.

To allow necessary air flow for cooling of components,
see figure 3.1 and follow these rules:

1. Minimum vertical separation between chassis and
the top and bottom of the enclosure is 6 inches.

(figure 3.1).

2. Minimum horizontal separation between chassis and

enclosure sides is 4 inches.

3. Leave any excess space at the top of the enclosure
where the temperature is the highest.

4. Wiring ducts and terminal strips should be mounted
no closer than 2 inches from any chassis.

Figure 3.1
Minimum Spacing for Cooling Air Flow
Enclosure
Walil .
Wiring
—p] 4" |f— —_ 4 | — Duct
T
* I/Q Chassis 1/0 Chassis

I

<-0g->1

15796
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Using Fans and Air Conditioning

In cases where a substantial amount of heat is being
produced by equipment inside or outside the enclosure,
place fans inside the enclosure to:

e  assist air circulation
e eliminate "hot spots" near the I/O sub-system
components

However, do not bring in unfiltered outside air. It
introduces harmful contaminants and dirt.

In extreme cases, air conditioning may be required to
guard against excessive internal enclosure
temperatures.

3.2.2
Wire Routing

Wire routing of an IMC 120 system is related to where
the different types of modules are placed in the /O
chassis. Therefore, you should determine module
placement before you layout and install your system.
When planning your wire routing, classify all wires and
cables connecting your IMC 120 system into the
following categories.

Category 1 Conductors

In general, Category 1 conductors are high-power
conductors that are more tolerant of electrical noise
than category 2 conductors. However, they may also
generate more noise.

Category 1 conductors includes:
e AC power lines

e High-power AC /O lines -- Connected to AC /O
modules that are rated for h1gh power and high
noise immunity.

e High-power DC I/O lines -- Connected to DC IO
modules that are rated for high power or have input
circuits with long time constant filters for high
noise rejection. They typically connect to devices
such as:

o hard-contact switches
e relays
e solenoids
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Category 2 Conductors

In general, category 2 conductors are low-power
conductors that are less tolerant of noise than

category 1 conductors. They should also generate less
noise. All IMC 120 cables and termination panel wiring
are in this category. Category 2 conductors include:

e Serial communication cables -- Connected to
programming terminals, data terminals, and from the
scanner to remote I/O adapter modules, or PLC
processors.

e Low-power DC VO lines -- Connected to DC /O
modules that are rated for low power and have input
circuits with short time constant filters to detect
short pulses. They typically connect to devices
such as:

proximity switches
photo-electric sensors
TTL devices

encoders and resolvers
motion control devices
analog devices

e Low-power AC/DC VO lines -- Connected to /O
modules that are rated for low power such as low- -
power contact-output modules.

Category 3 Conductors

Category 3 conductors interconnect IMC 120 system
components within an-enclosure. They include VO
chassis power cables, 1771-CAS, that provide backplane
power to /O chassis.

Wire Routing Guidelines

The following are general guidelines for routing wires
and cables for your IMC 120 system installation. These
guidelines apply to wire and cable routing both inside
and outside of the enclosure. Follow these guidelines

to guard against coupling noise from one conductor to
another.

1. You can route all category 1 conductors with
machine power conductors of up to 600V AC (feeding
up to 100 hp devices) if this does not violate
local codes. Article 300-3 of the National
Electrical Code requires that all conductors (AC
and/or DC) in the same raceway must be insulated
for the highest voltage applied to any one of the
conductors in the raceway.
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3.2.3
Module Placement

Properly shield all category 2 conductors, where
applicable, and route them in separate raceways. If
category 2 conductors must cross power feed lines,
they should do so at a right angle.

Route category 2 conductors at least 1 foot from
120V AC power lines, 2 feet from 240V AC power
lines, and 3 feet from 480V AC power lines.

Route category 2 conductors at least 3 feet from
any electric motors, transformers, rectifiers,
generators, arc welders, induction furnaces, or
sources of microwave radiation.

If a category 2 conductor is in a metal raceway or
conduit, that raceway or conduit must be well
grounded along its entire length.

All category 3 conductors should be routed external
to all raceways or in a raceway separate from any
category 1 or category 2 conductors.

All the IMC 120 system modules should be:

in adjacent slots within a chassis
kept as far away as possible from all DC and AC /O
modules

A good strategy is to place the IMC 120 system modules
on the left side of the chassis along with other
intelligent /O modules and the processor/adapter. Then
place any DC and AC IO modules on the right side of
the chassis, leaving any empty slots between these two

groups.

This placement protects the intelligent (CPU based)
modules from the heat and electrical noise of the DC
and AC IO modules.
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When planning your module placément you must:

Classify the modules that you are using into their
conductor categories and follow the guidelines
indicated in section 3.2.4.

You should divide modules, as much as possible,
into the following types:

o AC

e high level DC

e low level digital DC (TTL, encoder, pulse
output),

e analog VO

If a complete I/O chassis cannot be reserved for
one of these types of modules, one end of an /'O
chassis can be reserved for one type of modules,
and the other end for another type. If there is to
be a blank /O slot, choose a slot between two
groups of different types of modules to further

separate them.

Consider the number of slots each module occupies. .

Module placement in an VO chassis is determined by
the following guidelines:

e any single-slot module can be placed into any
slot.

e any 2-slot module must be placed into two slots
of an even/odd pair (0/1, 2/3, 4/5, 6/7, 8/9,
10/11, 12/13, 14/15). Never have a module
straddle two slot pairs.

e separate input modules from output modules
because output circuits can conduct more
current than input circuits.
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3.2.4
Suppressing Noise Interference

Special considerations should be given to possible
electrical noise interference. Potential noise
generators include inductive devices such as:

relays
solenoids
motors

motor starters

You'll need suppression for electrical noise generators
when inductive devices are connected:

e as output devices

e on the same AC power line that powers your
processor

Figure 3.2 shows what suppressors you need to reduce
electrical noise. Table 3.F lists each suppressor that
complements our equipment.
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Figure 3.2
Noise Suppression Equipment to Reduce Electrical Noise

230/460V AC
0—' : —— =  >—9
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-9 i o ——=0 O
—_t Lo ——e— - 3fi \_ /
\ g 1 g p—ee -
- 3-Phase — AN
Cat. No. 599-KA04  Motor Cat. No. 700 N24 —— - T
For 3-phase apparatus a For small apparatus (relays,
suppressor is needed across each phase. solenoids a‘:\% motor starters up to size 1)
g 120V AC + -
- - v DC - >
P O i
I O—
v 4,‘
e ~
Cat. No. 589-K04 —— =T 1 H Free-wheeling diode

Suppressor for large apparatus For DC relays

(contacts up to size 5)

12057

Table 3.F

Alfen-Bradley Suppressors

Suppressor Cat. No. Allen-Bradley Equipment
599-K04 ! Motor Starter Bulletin 509
1401-N10! Motor Starter Bulletin 709
700-N242 Relay Bulletin 700 Type N or P
700-N243 Miscellaneous

1 For starters with 120V AC coils.

% Maximum coil voitage 150V AC or DC

The 700-N24 is a universal surge suppressor. You
can use it on electromagnetic devices with the
limitation of 35 VA (sealed), 150 V.
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3.2.5
Grounding

3.2.6
Space Requirements

Grounding is important for safety in electrical
installations. With solid-state controls, proper
grounding (including elimination of ground loops) has
an added value of reducing the effects of electrostatic
and electromagnetic interference. Providing a low-
impedance path to earth-ground potential reduces the
chances of EMI causing your IMC 120 system to
malfunction..- )

An authoritative source for grounding requirements is
the National Electrical Code. Article 250 of the code
provides such information as the size and types of
conductors and methods of grounding electrical -
components.

As defined in the code, a grounding path must be
permanent and continuous, and must be able to safely
conduct ground-fault current that may occur in the
system to ground with minimum impedance. Also, the
connections to a grounding conductor must be of a
permanent nature. Local codes and ordinances dictate
which grounding method is permissible.

Pick an enclosure that will house /O chassis, PLCs,
power supplies, and termination panels that you need
for your application. There also needs to be space for
transformers, fusing, a disconnect switch, a master
control relay, and terminal strips.

19 Inch Rack Mounting

IMC 120 system components are usually mounted on a
backpanel, which in turn is mounted in the enclosure.
However, the mounting brackets on a 12-slot I/O chassis
can be removed from the back edge of the chassis and
re-assembled onto the front edge of the chassis to

mount it in a 19-inch rack.

For I/O chassis, 1771-PS7 power supply, and termination
panel spacing and dimensions see figures 3.3 through
3.6. Refer to your processor installation manual for

your PLC dimensions.
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Figure 3.3
Mounting Dimensions of 1771-PS7 Power Supply
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Figure 3.4
Mounting Dimensions of 4-siot, 8-siot, and 16-stot
Series B 1/O Chassis with 1771-PS7 Power Supply
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l; (356 mm) reor -» 8-sl0t
: »{ 16-siot
“ 610 mm
27.61 ( ) -

(702mm)
Depth is 7.2” (183mm)

* Don’t use power supply backplate holes when

mounting power supply to mounting plate. Just use

chassis backplate holes to mount power supply and 15687
chassis to backplate.
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Figure 3.5
Mounting Dimensions of 12-siot Series B 1/0 Chassis
with the 1771-PS7 Power Supply
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Figure 3.6 ,
Mounting Dimensions of the 1771-HT Termination Panel
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3.6 ‘
Unpacking and Inspecting the IMC 120 System

CAUTION: Electrostatic discharge can degrade
performance or damage the module. Observe the
following precautions to guard against such damage:

-9 Touch a grounded object to eliminate static
charge from your body before handling the module.
It is also recommended practice to wear a wrist
strap (such as cat. no. 8000-XESD) that provides
a high resistance path to ground.

o Do not touch the backplane connector or connector
pins. '

e Do not touch other circuit components when you
are setting switches or jumpers. If available,
use a static-safe work station.

e Keep the module in its static-shield bag when not
in use.

For more information about electrostatic discharge
and how to guard against it, refer to publication
8000-4.5.2, Guarding Against Electrostatic Damage --
Using the ESD Kit.
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To make sure that you receive what you ordered, first
check the label on each shipping carton with your
order. Figure 3.7 shows you the label and where the
catalog number is located.

Figure 3.7
Shipping Label

NI PART NO.
OATE ary MFG.LOC.
PACKER
INSPECTOR
®
\_

16021

Remove the contents from the shipping carton. Check
the items received against the bill of lading to

assure that the equipment nameplate description
matches the material ordered.

Important: All claims for breakage and damage, whether
concealed or obvious, must be made to the carrier by

the buyer as soon as possible after receipt of the
shipment. Allen-Bradley will be glad to render the

buyer reasonable assistance in the securing of
adjustment for such damage claims.
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4.0
Chapter Overview

This chapter discusses how to:

e install your VO chassis

e install the 1771-PS7 power supply to the 'O
chassis '

e install the processor or /O adapter module

4.1
Installing the 1/0 Chassis
Installing the /O chassis consists of: .

mounting and grounding the IO chassis
setting the backplane switches

setting the power supply configuration plug
installing keying bands

labeling

Before you install the IO chassis, you should be
familiar with the chassis components and
specifications.

4.1.1
1/0 Chassis Components

Figure 4.1 shows the hardware components of 8 slot
series B chassis. The hardware components of 4 and 16
slot series B chassis are in the same location as those
shown for 16 slot series B chassis.

Figure 4.2 shows the hardware components of 12 slot
series B chassis
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Figure 4.1
Hardware Components of 4, 8, and 16 Siot Series B /10
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Figure 4.2
Hardware Components of 12 Siot Series B I/0 Chassis
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Specifications for Series B 1771 1/O Chassis
Maximum Backplane Current
e 16A
/O Module Siots

e 4(1771-A1B)
e 8(1771-A2B)
e 12(1771-A3B)
o 16(1771-A4B)

Dimensions (W x H x D)

4 Siot 8 Slot ’ 16 Slot
90 125 70 in 140 125 70 in 240 125 70 in

228 318 178 mm 35 318 178 mm 610 318 178 mm

12 Siot (without flanges and panel mounted)

. 175 in 139in 85in
) 443 mm 355 mm 216 mm

12 Siot (with flanges and rack mounted)
° 19.0in © 140in 8.7in
° 483 mm 357 mm = 221 mm

Weight (with no modules)

4 Siot 8 Siot 12 Slot 16 Slot

9 Ibs (4.1 kg) 11 lbs (5 kg) 17 Ibs (7.6 kg) 13 Ibs (5.8 kg)
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4.1.3

Mounting and Grounding the I/QO Chassis

4.1.4

After you've established all layouts (section 3.2),

you can begin mounting and grounding the /O chassis.

Consult publication 1770-4.1, Allen-Bradley
Programmable Controller Wiring and Grounding
Guidelines, for:

e mounting assembly details
e ground bus connections
e enclosure wall ground connections

Also consult National Electrical Code, published by the

National Fire Protection Association of Boston,
Massachusetts .

Setting the Backplane Switches

The 8 switches in this switch assembly are located on
the left side of the chassis backplane (figures 4.1 and
4.2).

Set these switches before you install the processor or
/O adapter module. Use a ball-point pen to set each
switch. Do not use a pencil because the tip can break
off and jam or short the switch.

Last State Switch

In all cases, the last state switch should be set to
the OFF position. This way, if the PLC processor or
/O adapter fails, the servo controller modules go .
into E-Stop and stop their axes. If the last state
switch is set to the ON position, no such protection
exists.

Addressing Switches

In all cases, you must select 1/2 slot addressing. The
servo controller module communicates correctly with
the PLC processor or /O adapter only in 1/2 slot
addressing mode. ‘

Use the following figures to set the /O chassis
backplane switches:

e Figure 4.3, when installing a PLC-5/12, PLC-5/15,
or PLC-5/25 processor module

e Figure 4.4, when installing a 1771-ASB remote /'O

adapter module

e Figure 4.5, when installing either a PLC-2/02,
PL(-2/16, or a PLC-2/17 processor module
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Figure 4.3 .
110 Chassis Backplane Switch Assembly Settings for
PLC-5/12, PLC-5/15, and PLC-5/25 Processor Modules

Switches
4 5 ‘ .
OFF ON You select 1/2-siot addressing
Last State Switch Switches
set of OFF position
a 2 3 .
I‘ OFF OFF Switches 2 and 3 are not used:;
' set these switches to OFF position.
A When OFF, RAM memory protect is
disabied. ’
When ON, RAM memory protect is enabled.8

OFF OFF EEPROM memory transfers to CMOS RAM at power-up. If
there is no EEPROM moduie, the processor FAULT LED .
blinks and bit 9 in the major fauit status word is set.

ON ON EEPROM memory transfers to CMOS RAM if CMOS RAM
' is not valid.
ON OFF EEPROM memory does not transfer to CMOS RAM; if

CMOS RAM is not valid, a processor fauit occurs.

a Regardiess of this switch setting, outputs are reset when the processor detects a run-time
mimml/omumfm«yoummmm.satoOFFposmontor

consistency. o
B You cannot ciear memory when this switch is ON. 15
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"A

Figure 4.4
1/O Chassis Backplane Swiich Assembly Settings for a
1771-ASB Remote /0O Adapter Module

— Set to OFF position - outputs of this chassis are
de-energized and the servo controlier drops
into E-Stop when a fault is detected.

\

1 2 345867 8 J
' Switches
L'J 5 6
OFF ON | You select 1/2-slot addressing
Always OFF

When ON, processor can restart the
chassis after a fault is detected.

When OFF, you must manually restart the
chassis with a switch wired to the adapter
module.

CAUTION: If you set switcp 1 to the ON position. outputs connected to this chassis remain in their last state when a fauit 1s
detected and machine motion can continue after fault detection. We recommend that you set switch 1 to the OFF
position to de-energize outputs wired to this chassis when a fauit is detected.

Figure 4.5

'O Chassis Backplane Switch Assembly Settings for
either a PLC-2/02, PLC-2/16, or a PLC-2/17 Proces
Module :

) B

A Caution: Set switch 1 to the OFF position to
de-energize outputs wired to this chassis
when a fault is detected.

If you want: Then set: And

Outputs to de-energize when a fault Switch 1 OFF —
(red LED is ON) is detected

1/2 slot addressing8. Switch4ON  [Switch 5 ON
' RAM memory protect disabled _ Switch 8 OFF -
RAM memory protect enabled B Switch 8 ON —

B Last state switach only on PLC-2/16 and PLC-2/17 Series C, and PLC-2/02 Series A.

B3 When using 1/2 siot addressing and 32 point /O modules: a 16 sIGt chassis equals four racks.
which equals 512 I/0.

When memory protect is enabled, you can only change the status and value of the bits in the
first 128 words (word address up to 177 octal) of the data table.

15855

15708




-Chapter 4 ,
4-8 Installing Basic 1/Q Chassis Componeqts

4.1.5
Setting the Power Supply Configuration Plug

Since the 1771-PS7 power supply cannot be inserted into
a /O chassis slot, it is considered an external power
supply. Therefore, set the configuration plug to the

right position. See figure 4.6.

Figure 4.6 ‘
Power Supply Configuration Plug Settings

SERENRENBEEsRsee ol

EEREBARNBESEREO"*»

Always'setto N

EEREEARABRRLLERARNBERERE" ">

4.1.6
Installing Keying Bands

Each module is slotted in two places at the rear edge.
These slots are intended to mate with the yellow

plastic keys we supply with each I/O chassis. If you
position: the keys in the backplane connector to
correspond with the slots in a particular module, you
guard against inserting the wrong module into a slot.
The keys also help align the module with the backplane
connector.
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Insert or remove keys with your fingers. If you use a
tool, you can damage the backplane connector.

Use the numbers to the right of the backplane socket
shown in figure 4.7 as a guide when positioning the
keying bands. For other modules keying positions, refer
to their individual product data.

CAUTION: A module inserted into a wrong slot could be
damaged by improper voltages. Use keying bands to
prevent insertion _of modules into the wrong slot.

Do not place any /O modules in the leftmost slot of
the I/O chassis. The processor module or remote /O
adapter module goes there. ’

Table 4.A lists the two keﬁng bands for:

e the IMC 120 system compatible processor and I/O
adapter modules.

o the IMC 120 servo controller and resolver
excitation modules.

Table 4.A :
Keying Bands Positions for Processor and /O Adapter
Modules

Module : Keying Bands
PLC 5/15 Processor 40 and 42
. 54 and 56
PLC 2/16 and 2/17 40 and 42
Processor 54 and 56
1771-ASB /0 Adapter 54 and 56 upper backplane
16 and 18 lower backplane
Servo Controller Module 18-20
22-24
Resolver Excitation 18-20

Module 24-26
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Figure 4.7
Keying Band Positions
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14 14 14
16 16 16
g bk, 18 | 1L 118
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2 22 ) 22
24 - 24 24
26 26 - 6
28 28 28
30 30 30
32 32 32
34 34 34
36 36 36
3‘ .
a0 Keying bands for Servo Keying bands for
42 Controller Module Resolver Excitation
“ Module
4
a8
so
52

Keying bands for ASB
Adapter Mpdule

-

11
|
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16017
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4.1.7
Labeling Your 1/O Modules

Apply a label to each module locking latch. Write in
the terminal numbering for each module, rack number,
and /O group number.

4.2 -
Installing the 1771-PS7 Power Supply

the 1771-PS7 power supply supplies

e +5V DC at 16A maximum to backplane (backplane
power) for all modules in the /O chassis

e 5V, +£15V and 24V DC through external connections to
servo controller and resolver excitation (user
side) for encoder, resolver, servo drive, fast
input and output, and E-STOP devices.

This power supply can accept a power source of 120V AC
or 220V AC.

User side power is isolated from backplane power. This
isolated power eliminates the need for the user to
purchase and mount a separate power supply, and it
provides electrical isolation between encoders,
resolvers, drives, fast /O, E-stop circuits and the

1771 backplane.
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Figure 4.8 shows the features of the. 1771-PS7 power

supply.
Figure 4.8
1771-PS7 Power Supply
;M-
‘ N
m AC power connectors
o .
e T
’ “ EH POWER . Power ON/OFF switch
| \ 3A fuse, Normal Blow
JI ‘t\‘\\\\\
User power connectors for l E* POWER .
1771-CAS cables that l e 120V/220V switch

connect to servo controller é

;n:d ﬁ:lver excitation‘ . I—,EE
B

POBER acnveO————p/s Active LED

USER
POWER

Backplane
power connector

N4

15856
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4.2.1
P/S ACTIVE LED

4.2.2

A green P/S ACTIVE LED provides status indication
during power supply operation. If the LED does not
illuminate during powered operation it may be due to
one or more of the following reasons.

e Backplane overcurrent

. @ User power overcurrent

e Total output power greater than 100W

e Total user power greater than 65W or total +5V user
power greater than 40W

‘e Input voltage level not within specified range

e Power supply is inoperative

USER POWER Connectors

The 1771-PS7 uses 4 connectors to distribute user side
power to 3 servo controller modules and 1 resolver
excitation module within a /O chassis. The connector
is a 12 pin latch and lock shielded type. '

The 1771-CAS cables connect the 1771-PS7 to the servo
controller and resolver excitation modules. When

- connecting these cables to the user power connectors,

route these cables away from AC input power and other
cables.

The pinout of the four 12 pin latch and lock connectors
is:

»
%

Description

user +24VDC
user 24vDC COM
user +24VDC
user 24VDC COM
user +15VDC
user COM

user -15VDC

user COM

user +5VDC
user COM

user +5VDC
user COM
chassis gnd (Shield)

Power
Connector

15727
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4.2.3
Backplane Power Connector

A D-sub power connector provides power to I/O chassis
backplane. This connector is located on the right side
of the 1771-PS7 near the bottom back wall. This
connector may be directly connected to the -A1B, -A2B
or -A4B series I/O chassis when used with the 1771-PS7
power supply mounting plate. This connector may also
be connected by a 1771-CA3B I/O power cable if an -A3B
series /O chassis is used.

The D-sub power connector provides the following

connections:
Pin # Description

A1l
A1l backplane common
A2 backplane +5VDC
1 no connection ’ 3
2 backplane processor enable 1 4
3 backplane +5VDC sense
4 backplane signal ground sense 2 Q 5
S. no connection

- A2

15968
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4.24

Specifications of 1771-PS7 Power Supply

Dimensions
° 45" Wx6.75"Dx12"H

Operating Temperature
e 0°t060°C

Weight
° 6.5 lbs

Input Power

120VAC @ 2.0A
220VAC @ 1.0A

Total Output Power

) 100W System

. B65W User Side

® 80W Backplane

Isoiation

e  Input line to output isolation is 1.5KV RMS.

[ 2 Input line to chassis isolation is 1.5KV RMS.
° 1771:CAS user power cable isolation is 707V RMS

Efficiency

° Minimum of 60% at full load output over entire
input range

Output Capability-System Side (1771 backplane)
e +5VDC @ 16A

Output Capabiiity-User Side
Reguilation Current ™ Ripple =
Output Set-Point Limits Limit P-P
User +5VDC 5.20 5.00V to 5.30V, 0-8A 8.00A 100mV @ 5A
User +15VDC 15.00 14.43V to 15.57V, 0-2.0A 4.33A 100mV @ 1A
User -15VDC -15.0" -14.10V to -15.90V, 0-2.0A 4.33A 100mV @ 1A
User 24VDC 2407 21.12V to 26.88V, 0-2.5A 2.71A 400mV @ 2A

*  Setpoints for -15V and 24V user outputs will depend upon output loading.

k%

Current limits are shown for reference only and are minimum current limits

for the respective outputs based upon a maximum user side power capability
of 65W or a maximum +5VDC user side power capability of 40W.

*** AC component measured at P/S output connector from 5Hz to 20MHz.
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4.2.5
Mounting Your 1771-PS7 Power Supply

The 1771-PS7 power supply mounts on the left-side plate
of 4, 8, or 16 slot series B /O chassis. The power

- connector plugs directly into the backplane connector
of the /O chassis. First mount the Series B /O
chassis to the backplate. Then mount the 1771-PS7 power
supply to the Series B I/O chassis with the 4 #10-32
nuts (see steps in figure 4.9).

If you have a 12 slot series B I/O chassis, mount the
1771-PS7 power supply up to 1 cable-foot from the /'O
chassis. A 1771-CA3B I/O power cable is required to
connect to this chassis. Follow the steps in figure
4.10.

Figure 4.9 :
Attaching the 1771-PS7 to 4, 8, or 16 siot Series B /O
Chassis

1. 1771-PS7 power supply comes
with it's mounting plate attached.
Separate the mounting plate
from the power supply.

#10-32 Screw i
(4) required / | )
| !
I

! Side plate

) é El/of chgssis
. ‘ »7 O
2. Instail the mounting plate, with s o ;
(4) #10-32 screws and washers © ;
onto the side plate of the 1771 ‘ §
chassis. Leave the screws loose @ i}
to enable the mounting plate to ° .
move with freedom. .

. ©

\ Mounting Plate

15805
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Figure 4.9 (Continued)

Attaching the 1771-PS7 to 4, 8, or 16 slot Series B 1/O Chassis

3. Install alignment fixture onto the
taper pins of the mounting plate
and push until the alignment
fixture is fully inserted into the
receptacle on the chassis. Now
tighten the (4) #10-32 screws.
The mounting plate is now

. permanently attached to the
chassis. (The alignment fixture
has located the mounting plate
into the same position as the

receptacle.)

4. Remove the alignment fixture.

5. Install the power supply, by
aligning the receiving holes of
the power supply over the taper
pins on the mounting plate.
Push until the plug on the power
supply is fully inserted into the
receptacle on the chassis.

6. Install (4) #10-32 nuts & washers
onto the #10-32 studs now
protruding through the power
supply mounting holes from the

mounting plate.

#10-32 Nuts
(4) required
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Figure 4.10
Connecting the 1771-PS7 to 12 siot Series B /0 Chassis

1. Mount the 1771-PS7 near and

. above the Dsub connector locat-
ed on the top of the chassis (no
more than 1 cable foot). Allow
for a generous bend of the 1771-
CAZ3B cable to reduce the stress
on the connectors mounted on
the chassis and the power supply.

2. Connect the 1771-CA3B 1/0
power cabie to the Dsub con-.
nector located on the side of the
1771-PS7 power supply. Tighten
the connector screws.

3. Connect the other end of the
cable to the power Dsub con- °
nector located on the top of the °
chassis. Tighten the connector - I
screws.




Chapter 4
Installing Basic /O Chassis Components 4-19

4.3
Connecting Power to the 1771-PS7 Power Supply

This power supply requires input from either a 120V AC
or 220V AC source. Allen-Bradley initially sets this
input voltage selector switch to 220 volts.

1. Place the power switch in the OFF position.

2. Select the input voltage selector switch for 120V
or 220V AC as required for the input voltage
available at installation.

This can be accomplished with an 1/8" slotted
screwdriver.

CAUTION: Do not place the screwdriver blade more than
1/4" into the switch slot.

The AC input voltage is connected to a 3 terminal
barrier strip located on the front top right of the
power supply. Connect:

e L1 to the high side of the line power
e L2/N to the low side of the line power
¢ GND to the central ground bus (earth ground)

We recommend number 14 AWG wire to connect the GND
terminal to the ground bus.

A 3A normal blow 250V fuse protects the input line L1
from drawing more than 3 amperes.

To connect wires to each terminal, see figure 4.11.
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Figure 4.11
Wiring AC power to the 1771-PS7 Power Supply

AC power Line 1 =

(customer

supplied) Line 2 OF ——d Q
neutral

o b= =

? * e =
T El=
#14 AWG 1

Grounding
Electrode
Conductor

4.4
Installing Your Processor or I/O Adapter Module ,

before installing your in-rack processor or /'O adapter
module, you must set backplane switches on the module.
Refer to your processor or /O adapter module manual to
make these settings. Table 4.B lists the manual and its
publication number for compatible in-rack processor or
1O adapter module.

Table 4.8

Manuals for Installing Compatible In-Rack Processors or

Remote /0O Adapter Modules

Processor or Publication Title

Adapter Module Number

1771-ASB 1771-6.5.37 Remote I/Q Adapter Module
User’'s Manual

PLC 5/15 1785-6.6.1 PLC-5/15 Controller
Assembly and Instailation
Manuai

PLC 2/16 or 1772-6.5.8 Mini-PLC-2/186, -2/17

PLC 2/17 : Series C Processor User’s

Manual
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To install your processor or /O adapter module, slide
it into the leftmost slot of the I/O chassis. Refer
again to the pertinent installation section of your
manual. '






Chapter 5
Installing IMC 120 Servo Controller and Resolver
Excitation Modules :

5.0 )
Chapter Overview

In this chapter we discuss:

IMC 120 servo controller -- installation features,
cabling, electrical specifications, plug-in memory
cartridge; how- to enable its memory, how to replace
and dispose of its battery, and how to insert it

into the servo controller module

IMC 120 resolver excitation module installation
features, cabling, and electrical specifications

installing the servo controller and excitation
modules in the VO chassis

connecting power to the servo controller and
resolver excitation modules
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Chapter 5
Installing IMC 120 Servo Controller’and
Resolver Excitation Modules

5.1
IMC 120 Servo Controller Module

Figure 5.1 shows the servo controller module with its
LED’s, connectors, and plug-in memory cartridge.

Figure 5.1
Servo Controller Module

S <«—(4) Status LEDs

15-pin connector: only

Plug in
Memory ‘

Cartridge\

used with axis ratioing,
linear probing, or dual
resolver feedback

50-pin connector: for
EStop, encoder or
resolver feedback,
velocity command to
drive, ar fast |/O signais

o
.
1 d
o
.
..
Ll
L3
.
.
.
Ll
.
L3
..
.
L3
.
.
.
L3
L]
Ll
M
'.

.
.
°
.
°
.
.
.
.
.
.
°
.
.
.
.

g-pin RS-232
| connector: for offline
development system

ON— VO~HNM N2> RWOTN M

R .
s or handheld pendant
2
3 l Signal ground spade
sa lug for optional
N connection to chassis
| " ground
i% «———Power connector: for
y 1771-PS7 power supply
POWER
Side View L

' Front

View 15857
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5.1.1

Status LED Indicators

Table 5.A lists four status LED indicators, their
colors, and their functions.

Table 5.A
Status LED's
Indicator Status Description
(Color)
RUN off at powerup before IMC 120 software
Green initializes and performs quick hardware
diagnostics
on after software initializes and performs quick
hardware diagnostics
once on, it turns off only in the event of a
moduie fault that can not be detected by software.
SYSTEM on indicates module faults detected by
Red software (i.e. PLC communication fault, memory
error, broken wire, lithium battery too low, etc.)
off normal operation
MEMORY on if plug-in memory cartridge is not installed.
Red
H off normal operation
OUTPUT on if a short circuit exists on one or more of the
Red 4 fast outputs. To clear this fault, you must
remove the short circuit condition and cycle power
to the servo controller module.
off normal operation
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5.1.2
Servo Controller Module Connectors

AXIS ESTOP /O Connector

The 50 pin Axis E-stop /O connector receives and
provides the following signals.

receives encoder feedback signals

provides encoder power

sends velocity command to drives

receives resolver feedback (rotor signals only)
receives fast input (FIN 1-4) signals

provides fast I/O power

sends fast output (FOUT 1-4) signals

receives E-Stop status, reset, and E-Stop string
signals

AUX FDBK Connector

The 15 pin AUX FDBK connector receives and provides the
following signals

e receives auxiliary encoder feedback signals
e provides power to auxiliary encoder
e receives auxiliary resolver rotor return signal

RS 232 Connector
Use the RS-232 connector to:

e download or upload -MML programs or AMP parameters
to and from the offline development system

o test and debug IMC 120 hardware and the MML program
through the handheld pendant

A jumper in the handheld pendant cable informs the
servo controller module that the handheld pendant, and
not the offline development system, is hooked up. You
can locate the offline development system a maximum of
50 feet from the servo controller module. The handheld
pendant comes with a 25 foot cable.

'User POWER Connector

The user POWER connector receives power from the
1771-PS7 power supply through the 1771-CAS cable and
has the identical pinout as the 1771-PS7 USER POWER
connector (see section 7.2.2).
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5.1.3

Servo Controller Module Cabling

Table 5.B lists the cabling that connects the servo
controller to the 1771-PS7 power supply, the
termination panel*, and the offline development system:

Table 5.8
Servo Controlfer Cables
Catalog No. Description When Used
1771-CAS connects user POWER connector Always
of servo controller module to )
the USER POWER connector of
the 1771-PS7 power supply
1771-CAP connects AXIS ESTOP /0. Required if you are
connector of the servo using a termination
controiler moduie to the panei to wire
AXIS ESTOP I/Q connector drives, feedback
of the termination panel devices, fast /0
and E-Stop
1771-CAPA connects the AUX FDBK Required if using
connector of the servo a termination pane!
controlier module to the and second feedback
AUXILIARY FEEDBACK connector device for ratioing,
of the termination panel linear touch .
probing, or absolute
positioning
1771-CT50 connects the RS-232 Required if
connector of the servo uploading or
controller module to the downloading AMP
connector of the T35 or T50 parameters or MML
off-line development programs
system™
1771-CT45 connects the RS-232 Required if
connector of the servo uploading or

controlier module to the
connector of the T45
off-line development
system™

downloading AMP
parameters or MML
programs

* If you are not using a termination panel, refer to Appendix A to

make your own cable that connects to the appropriate servo controller

connectors.

™ The Handheld pendant comes with its own 25 foot cable that connects

to the RS-232 connector of the servo controller module
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Figure 5.2 shows the cabling between the servo
controller module, 1771-PS7 power supply, the
termination panel, and the RS-232 device (handheld
pendant or offline development system).

Figure 5.2
Servo Controller Cabling
PLC Processor :
or Adapter 1771-A1B, A2B or A48
1771-HS 1/0 Chassis*®
1771-PS7 Servo
Power Supply Controller
120/220 VAC <L ~8- ~3H T
o Sikil= a
= =
1771-CAS -F]= o . '
R =T R 1 1771-HD
'FE ==t ) wpie | Handheld
- e 1| Pendant
1771-CAS L M p—
o o o kD g Use with
_ ; Ooveicoment cable:
' 3 1784-T50 171-CT50
L 1771-CAP i 1784-T4S 17N-CT45
10tt, Cable 1784-T35 1771-CT50
Customer supplied 25 ft.
Power Supply for 8100 HSKAR
Encoders ESoftware
T 1 ! F--]
1T71-HT o =i o o]
Termination - no——
Panel

Off-Line

- Devel ent Terminal
* 1771-PS7 power supply and velopment Termina

1771-A3B chassis mounting is
different (see figure 3.5)
15728

5.2
1771-HM Plug-in Memory Cartridge

The IMC 120 servo controller module comes with the
1771-HM plug-in memory cartridge already installed.

The 1771-HM memory cartridge:

o plugs directly into the servo controller module
through the component side cover of the module

e is necessary for the operation of the IMC 120
system since it is the entire system memory.

The plug-in memory cartridge contains:

e a lithium battery for battery backup
e either 8K or 72K CMOS RAM for MML program memory
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5.2.1

Enabling the Battery on the Plug-In Memory Cartridge

To enable the battery, set the rocker switch SW1 to BAT
ON (see figure 5.3) using a ballpoint pen. This switch

is accessible through the cover of the plug-in memory
cartridge.

CAUTION: Do not use a pencil because a broken tip could
short out circuitry causing failure of the cartridge.

Important: Failure to enable the battery results in:

e the red SYSTEM led on the servo controller module
to light

e a battery low signal (bit 15 set in word 5 of
block 0) to the PLC

The servo controller module still functions but stored
MML programs and AMP parameters are lost when power is
removed from the system.

Figure 5.3
Setting the Enable Switch on the Memory Cartridge

Battery Installed Label

BATTERY
INSTALLED

=7 BN

48 pin Connector

. 15709
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522 :
Inserting the Memory Cartridge

Figure 5.4 shows how the plug-in memory cartridge fits
into the servo controller module. Make sure that:

e the edge of the memory cartridge fits snugly into
the side cover of the servo coni;roller module

e the male and female parts of the 48 pin connector
fit snugly

If you don’t install the memory cartridge in the servo
controller module, the red MEMORY LED lights on the
servo controller when power is supplied to the system.

Important: If the servo controller module doesn’t power

up, (green RUN LED isn’t lit), when power is applied or

the red MEMORY LED turns on, you may have bent a pin on
the connector while inserting the memory cartridge.

Figure 5.4
How the Memory Cartridge Fits Into the Servo Controiler
Module
Servo Controller Module
—
S
N
Memory Cartridge
(connector side)

/

SATYTERY
INSTALLED
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5.2.3
Checking the Lithium Battery

The typical life expectancy of your lithium battery is

3.5 years based upon an average ambient temperature of
400 C measured just below the chassis. Battery life is

a strong function of temperature. If your environment
approaches worst case (600 C), battery life may be as
short as 1.4 years.

If your lithium battery has reached the low trip point,
the servo controller module informs you through either: -

e its SYSTEM led turning on

e the warning message #64, MEMORY CARD BATTERY LOW,
displayed on the IMC 120 handheld pendant

e a battery low signal (bit 15 set in word 5 of
block 0) to the PLC

Important: The battery Check low trip point is
typically 3.10V DC. Normal battery voltage is between
3.6V DC and 3.66V DC.

If your lithium battery has reached its low point, you
should replace it immediately even though the remaining
life is typically several weeks. No guarantees can be
made as to the remaining life expectancy of the cell.

5.2.4
Replacing the Lithium Battery

You can replace the lithium battery only if the IMC 120
system is powered down and the servo controller module
is unplugged from the 1771 chassis to allow access to
the plug-in memory cartridge.

Important: Follow these guidelines when you handle
plug-in memory cartridges:

e wear an ESD grounding wrist strap

e when the memory module is removed from the servo
controller module immediately put it into a static-
protective bag

e do not touch the internal connector or any part of
the circuit board
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You may lose your MML programs and AMP parameters when
you swap the old battery for the new one unless you

upload your MML programs and AMP parameters to an off-
line development system.

If your off-line development system is not available,
use the following procedure to replace the battery and
maintain MML and AMP files:

1. Power down the host PLC.

2. Remove the servo controller module from the /O
chassis.

3. Unplug the memory module from the servo controller
- module. Pry up on the slots to disassemble.

Important: Do not turn off the battery enable
switch during this replacement procedure.

4. Remove the printed circuit board containing the
memory from the plastic case.

5. Use two 1.5V AA cells as a power source to backup
CMOS memory while you change the battery. Figure
5.5 shows the circuit for this battery and its
connections to the memory board.

Figure 55
Circuit for Battery

Plug-in Memory Board

gosooooogogooooag

QoeOr

Slel=lel=lsl=te etk 7
gSoonoooaooooooos |

Plug-in memory E i I
nable Switch
connector (leave on) '—I
- / =" |
AA Cell 1.5V AA Cell 1.5V

15858
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6. Connect external batteries to the supplied test
points on the plug-in memory board.

Important: If you inadvertently connect the

batteries in reverse order, the cartridge is not

harmed, but the MML program and AMP parameters will
be lost.

7. Remove old battery and install new battery.
8. Remove external batteries.
9. Re-assemble memory cartridge.

If you lose memory during this procedure, you must

download your MML program (see chapter 16 in the IMC

120 Programming Manual) and AMP parameters (see chapter
11 in the IMC 120 Programming Manual) from the off-line
development system.

Publication 1770-2.19 entitled "PLC-3 Lithium Battery
Information" provides other information on lithium
battery relating to:

handling

storage

transportation

disposal

potential hazards

handling damaged batteries

WARNING: Follow the lithium battery information
provided here. If you fail to do so, you risk damaged
equipment and personal injury
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5.3
Resolver Excitation Module

A resolver excitation module is only used when the IMC
120 system uses resolver feedback. The resolver
excitation module provides sine and cosine signals that
excite the stator of the resolvers. The rotor signal of
the resolver provides position feedback to the servo
controller module.

Figure 5.6 shows the excitation module’s POWER LED and
connectors.

Figure 5.6
Reso#ver Excitation Modufe

~——Power Indicator
I Green LED

L

> Each 15-pin D-shell provides stator drive
signals for two (2) resolvers; one for
master axis resolver and one for slave axis
resolver (used in ratioing or absolute
feedback applications).

»

Signal ground spade lug for
connection to chassis ground.

!_ 12-pin latch-and-lock connector that
I receives user power (+5V and +15V DC)
from the 1771-PS7 power supply.

15859

5.3.1
Power Indicator

A single green LED indicates that the user side power
(+24VDC, +15VDC, +5VDC) is present. If this LED is not
on, it indicates loss of user side power.
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5.3.2
Resolver Excitation Module Connectors

The resolver excitation module has 3 D shell connectors
for resolver excitation signals. Each D shell provides
connections for 2 resolvers; 1 for master axis resolver
and 1 for slave axis resolver (used in ratio, linear
touch probe, or absolute positioning applications).
Therefore, three D shell connectors enable you to
connect up to six resolvers to the excitation module.

The 12 pin latch and lock type POWER connector receives
+24VDC, +15VDC, and +5VDC power from the 1771-PS7
power supply.

Figure 5.7 shows the cabling between the resolver
excitation module, termination panel, and power supply.

Figure 5.7
Resolver Excitation Connections
1771-PS7
Power Supply
1771-HR
Resolver Excitation
Module
oy
NERCLVIR

1771-CAS

1771-CAPR 10 ft.

Termination Panel
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5.3.3
Electrical Characteristics

Nominal Sinusoid Output Characteristics

output amplitude

sine to cosine amplitude matching
D.C offset voltage
signal distortion

output frequency

sine to cosine phase relationship

sample edge to sine phase offset

sample edge to sine phase offset
drift
maximum total output load

(minimum load impedance)

output current limit

power-up To Output Stable Delay

6.72 V RMS (min.)
7.07 V RMS (typ.)
7.42 V RMS (max.)

typ. £ 0.1%
max. + 0.3%

typ. + 0.005 VDC
max. + 0.01 VDC

typ. 0.05% THD
max. 0.1% THD

2.5 kHz * 0.02% max

typ. 90° + 2.7 Minutes
max. 90° + 5.4 Minutes

min. 0.27° (sine lags
typ. 0.36° sample)
max. 0.45°

* 5.4 Minutes

max. 80 ohm @ 80 Degree
(inductive)

- min. 0.18A

typ. 0.28A
max. 0.35A

max. 2 seconds
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5.4

Inserting Servo Controller and Resolver Excitation Modules

WARNING: Remove backplane power from the I/O chassis
and disconnect user power cabling before installing or
removing a module.

Failure to remove power from the backplane or to
disconnect cabling could cause module damage,
degradation of performance, or personal injury.

Failure to remove power from the backplane could
cause injury or equipment damage due to possible
unexpected operation.

CAUTION: Do not force a module into a backplane
connector. Forcing a module can damage the backplane
connector or the module.

To insert a module into an I/O chassis, follow these

steps:
1. Remove backplane and user side power from the /O
chassis before inserting or removing a module.
2. Open the module locking latch on the IO chassis
and insert the module into the slot keyed for it.
3. Firmly press to seat the module into its backplane
' connector.
4. Secure the module in place with the module locking

latch.

5.5

Grounding Servo Controller and Resolver Excitation Modules

Figure 5.8 shows a typical grounding and shielding
block diagram for an IMC 120 system. All of the shields
and signal commons (normally floating) are tied to
earth ground at a single point. A signal ground lug has
been provided on each IMC 120 module for this purpose.
See figure 5.9 for connection details.

The practice of connecting shields to earth ground at
both ends should be avoided since it may result in
circuit loops that are susceptible to both radiated and
coupled noise.
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Figure 5.8
Typical Grounding and Shielding Arrangement for an IMC
120 Resolver System
1771 Chassis
-_l;_"I Sig Gnd Lug‘.lJ
- Ly
Chassis ) Earth or
Safety D Sin A~ Chassis GNd ‘==
Ground 52 -
33 Position
28 S3 St
3 Feedback .
e e Resolver Signal Gnd
2
0 }E R1
=3 D Cos Sz
B
‘.—-:E; S R2
) Rotor Return ' ~ ! Drive Amplifier
T Y Power Output
2
e
B ~
> 0
g 2 Tach ) w
N = 7~
n2 D v Control
,I'- £ . _ Logic’
X § g Velocity Command Circuitry
=
Sig Gnd Lug
- Chassis e
Safety =
Figure 5.9 Ground

Grounding a Resolver Excilation Module

w

Signal Gnd Lug

|
I

SG|
IN
GD!

4

POWER

10 AWG Green

EHH

(1/4" Spade Terminal)
/ Quick Disconnect

(Cambion XS09788T
or equivalent)

If used, connect to nearest chassis ground

point (i.e., grounding stud on the side of
the 1/0 chassis)
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5.6
Replacing A Servo Controller Module

All AMP parameters and MML programs are stored in the
memory cartridge on the servo controller module. When
you replace a failed servo controller module, you must
remove the memory cartridge from the old module and
insert it onto the new module. In this way, the AMP
parameters and the MML programs can be transferred to
the new module without requiring an off-line

development system for downloading.

5.7
Connecting Power to the Servo Controller and Resolver Excitation
. Modules

Figure 5.10 shows you how to connect 1771-CAS cables to
the servo controller and resolver excitation modules.
Make sure that power has been connected to your
1771-PS7 power supply and that it is turned OFF before
you connect the cables (see section 4.3).

Figure 5.10
Connecting Power to Servo Controller and Resolver
Excitation Module

Servo Resolver
Controller Excitation

1771-PS7 Module Module
Power Supply \

C)
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6.0 _
Chapter Overview

This chapter discusses:

e termination panel features

e mounting the termination panel

e general wiring practices
6.1

Termination Panel Features

The termination panel is an option that provides an
easy and convenient means for you to connect and
troubleshoot your IMC 120 system.

The termination panel (see figure 6.1) features:

e D shell connectors for cables from the servo
controller and resolver excitation modules

e pluggable screwtype connectors for wiring to user
devices.

e fast /O LEDs to indicate the status of 4 fast
inputs (FI1-FI4) and 4 fast outputs (FO1-FO4)

e a socketed on-board relay for E-Stop functions that
provides relay contacts to enable the drives and
lets you daisy-chain up to 3 servo controllers onto
a single E-Stop string

Separate pluggable connectors are provided for both
resolvers and encoders, so you can use the termination
panel in either encoder or resolver systems.

Important: Total cable length from the termination
panel to the feedback devices should be no further
than:

® 40 cable feet for +5VDC encoders if you don’t use
an external power supply

e 90 cable feet for +5VDC encoders if you use an
external power supply

o 90 cable feet for + 15VDC encoders
e 90 cable feet for resolvers
Add 10 feet if no termination panel is used. Distance

is then measured from the servo controller and resolver
excitation modules instead of the termination panel.
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. Extern Power connector: for

All user connections with the exception of the RS-232
port and user side power aré routed through the
termination panel. User side (isolated) voltages of

+5VDC and + 15VDC for encoder power (chosen by wiring to

the appropriate connector pin), and +24VDC f

fast I/O
is available on-board. All connectxon l
on the board (see ﬁgure 6.1). ’ > designated

Figure 6.1
Termination P

DIN Mounting Rail

Socketed E-Stop Relay
Normally-open (Potter and
Brumfield #KHX17011-24 or
equivalent) Resistive Contact
Rating: 3A @ 120VAC

Fast 1/0 LEDs: for local fast I/O
status

Axis E-Stop 1/0 D-shelil:from
Servo Controller Module

Resolver Drive D-shell: from .
resolver excitation module for
stator drive

Ausxiliary Feedback D-shell: to

connecting customer power
supply for remote encoders

Aux Fdbk D-shell on servo :
controller module i

E-Stop connector: for customer
defined E-Stop string, E-Stop

—-— Reset pushbutton, contacts to

enable drive

{ij — Fast 1/0 connector: for customer

defined local fast /O connections

Drive 0 connector: for velocity
command output to customer
defined drive

Resolver 0 connector: for main -
resolver feedback connections

Encoder 0 connector: for main
encoder feedback connections

Encoder Power connector: for
supplying encoder power from
servo controller or customer
defined power supply

Aux Encoder connector: for
connecting 2nd encoder for ratio
or linear probe applications

Aux Drive connector: not used

Aux Resolver connector: for
connecting 2nd resolver for ratio,
dual resolver, or linear probe
applications

15682
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6.2
Mounting the Termination Panel

The termination panel is shipped:

e with the E-STOP Relay and all connectors installed
e mounted to the DIN type # 46277-1 mounting rail

The termination panel can be easily separated from its
mounting rail by unsnapping it.

" A screwdriver and wire strippers are the only tools
required to set up the termination panel.

Fasten the termination panel and its rail either
horizontally, one orientation only, or vertically (see
figure 6.2) to the enclosure wall with two screws.

Important: If you install the termination panel
horizontally, the wider edge of the mounting rail
should be down (see figure 6.2).
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Figure 6.2
Termination Panel Mounting Considerations

' § . T
A
17.5"
(445mm)
18.6"
19.0”, (472mm)
(483mm) :
(B2 epoususovan
Fé‘ =
s NE
BE e
\ B 1 I
\
\
1771-HT
Termination
Panel Mounted Vertically
Rail Stop
OR
-— 19.0” |
(483mm)
lee 17.5", >l
. l (445mm) I
] 5 *f"'*i SSteammw e 7
i z H H T H Doy
: 3.44" § e R
(87mm) / | {essssese 5 -mn |
¥ 1= =
i R 'll
Rail Stop al - 18.6" -
Wider edge down (472mm) 1771-HT
inati
Mounted Horizontally Te"p"a'gz! fon
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6.3
General Wiring Practices

In this section we discuss:

e connecting different level power conductors to
terminals

e using shielded cables

6.3.1
Connecting to Terminals

Keep low-level signal conductors separate from high-
level power conductors. This is particularly important
for cable connections to encoders and resolvers. Read
Chapter 3, "Planning Your Hardware Installation" to
learn how you should route conductor category 2 wires
and cables connected to IMC 120 modules.

Follow.the practices outlined in publication 1770-4.1,
entitled "Programmable Controller Wiring and Grounding
Guidelines"” to learn how to route other conductor
categories.

6.3.2
Using Shielded Cables

For many connections, we tell you to use shielded
cable. Using shielded cables and properly connecting
their shields to ground protects against
electromagnetic noise interfering with the signals
transmitted through the cables.

WARNING: Use shielded cable as directed in this
manual. If you do not, the axis motion in your motion
control system could be unpredictable. This could
result in damage to equipment and/or injury to
personnel.

Within a cable, pairs of wires are twisted together.
Using a twisted pair for a signal and its return path
provides further protection against noise.



. Chapter 6
6-6 Mounting and Wiring the Termination Panel

We show a twisted pair like this:
Twisted Pair

15712

We show a shielded twisted pair like this:

Shielded Twisted Pair
N\

—
|
___—XX L)

\‘/
i

15713

Shield wires, in general, should connect to ground at
one and only one end. The termination panel provides a
convenient place to connect all shield wires while
providing the necessary ground connection through the
servo controller module.

At the other end, cut the shield foil and drain wire
short and cover them with tape to protect against their
accidentally touching ground. Keep the length of leads
extending beyond the shield as short as possible.

In high noise environments, the user may want to
connect shield wires at both ends of the cable in an
attempt to improve the noise immunity of the system. If
this must be done, terminate one end of the shield to
ground through a 0.1 uf capacitor to avoid ground loops
in the system.
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7'0
Chapter Overview
This chapter discusses:

e connecting fast inputs and outputs
e wiring E-stop connections

7.1
Wiring Fast Inputs and Outputs

On the termination panel, the +24VDC fast inputs and
outputs of the servo controller are routed from the

AXIS ESTOP /O connector (50 pin D shell) to the FAST
I/O connector (12 pin pluggable).

The fast IO consists of:

e fast inputs FI1-FI4
e fast outputs FO1 - FO4
e +24VDC and +24VDC return signals

FI1 can be used as a fast input as well as a trigger
probe input. See Part 3, Programming AMP for details
concerning configuration of the probe input.

We recommend 18 AWG wire for wiring fast I/O. This
allows 2 wires for each connection point. The
termination panel accepts 14 AWG wire, but this allows
only one wire per point.

Figure 7.1 shows a diagram of typical fast 'O
connections. Figure 7.2 shows equivalent fast input and
fast output circuits.

Important: All fast inputs are +24VDC referenced (i.e.

the input device always connects between +24VDC and the
appropriate fast input). All fast outputs are GND .
referenced (i.e. the output load always connects

between the fast output and ground).
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Figure 7.1

Typical Fast 1/O Connections

900660000090

To Servo |
Controller §
Module |

1771-CAP |

V0200669

Termination Panel

Notes:
1 Customer labeling area for the fast /0.

#18 gauge wire recommended. This allows up to two
(2) wires for each connection point. Termination
panel will allow up to #14 gauge but. only one (1) wire
per point. -

Snubbing diodes are required. RC suppression
techniques will not work because there are additional
diodes built into the substrate of the driver IC on the
1771-HS Servo Controiler module. .

15698
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Figure 7.2 .
Equivalent Fast input and Output Circuils

Equivalent Fast Input Circuit

+24VDC : !

i
|
|
|
SN |
47K 1771-C | |
[ ~1 N
] ~ [
1 i 11KQl
15KQ ;
| |
. s
'# ] i . |
| | |
1 ' |
S | _——-
Servo Termination
Controller Panel
Module
Equivalent Fast Qutput Circuit
+24VDC . e ——-- |
: I I
1 i
I I |
over current 1 | I
protect : | ,'{/ |
i [}
! 1K |
i |
| ! !
™\ V]
T~ T v'f
11771-CAP | |
Integral O O
Diode 1 L et |
Suppression = ! i
L | I
| | |
....... { | I
Servo - Termination
Controller Panel

Module
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7.1.1
Wiring Hardware Overtravels

Hardware overtravel limit switches for each axis should
be:

e wired into the customer E-Stop string

e positioned outside software overtravels as shown in
figure 7.3.

The system should go into E-Stop when a hardware
overtravel is tripped.

Refer to AMP parameter 2250 in Chapter 12 of the IMC
120 Motion Control System Programming Manual
(Publication 1771-6.5.51) to read more about software
overtravels.

Figure 7.3
Overtravel Limits

Negative Overtravel Limit
(Parameter 1170)

Positive Overtravel! Limit
(Parameter 1160)

Negative Hardware Overtravel Limit
(causes E-Stop)

Positive Hardware Overtravel Limit
(causes E-Stop)

Note: Positive and négaﬁve software overtravel limits
are checked only if Software Overtravels Used
(parameter 2250) is set at YES. 15747
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7.1.2
Connecting Home Limit Switch as a Fast Input

Establish any one of the fast inputs as the home limit
switch through AMP parameter 2360, SOURCE OF SWITCH
INPUT. Refer to the IMC 120 Motion Control System
Programming Manual (Publication 1771-6.5.51) to read
more about this AMP parameter.

The exact positidn of home is not important. It is
important that the home position is:

e a repeatable resting place for the axis when it is
not in use

e free of obstruction from any other axis that is in
motion

To connect a home limit switch, follow these steps:

1. Place the limit switch near the approximate desired
home position. :

2. Adjust the encoder so that the marker is. about 1/2
revolution from the limit switch closure.

or

Adjust the resolver so that the null is about 1/2
cycle from the limit switch closure.

If step 2 is not done, home may occasionally be off
by one revolution of the encoder.

7.1.3
Wiring a Trigger Touch Probe

Use fast input #1 (FI1) for a trigger touch probe. To

do this, you must enable AMP parameter 2070, TYPE OF
TOUCH PROBE USED, using the AMP utility.

Refer to the IMC 120 System Programming Manual
(Publication 1771-6.5.51) to learn how to use the AMP
utility.

The electrical interface specifications are identical
to a normal fast input except that there is no debounce
filtering present.

The time delay between the servo controller module
receiving the touch probe trigger and latching the
current axis position is considered negligible.
However, you should be aware of any external delays
that may introduce position "staleness"” in the probing
operation, especially at higher probing speeds.
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It is a good idea to datum (establish an offset for the
distance between the actual location and the location
sensed by the probe of a known point) the touch probe
at the same velocity that you move the probe. This
helps insure that if there are any external delays in
the trigger signal, the position staleness shows up as
a constant position offset error and is subtracted out
of the measurement (assuming any external delay is
repeatable).

The servo controller touch probe interface is intended
for use with control units that offer 24VDC compatible
solid state relay outputs. (see figure 7.4). Other
configurations can be supported as long as the user
operates within the published electrical

specifications. '

The touch probe circuitry resident on the servo
controller module only responds to trigger probe edge
changes (edge polarity is programmable through AMP
parameter 3080, POLARITY OF PROBE, using the AMP
utility). Once the active edge occurs, position data is
captured by the module, and additional occurrences of
the trigger signal has no effect until the probe is re-
enabled under program control (see examples 1 and 2).

Table 7A A
Touch Probe Input (FI1) Electrical Specifications

VT4 (Input Low-High Trip Threshoid) Min  7.2VDC
Typ 11.5VDC
Max 16.5VDC
V. (Input High-Low Trip Threshoid) Min  4.0VDC
Typ 7.4VDC
Max 11.4vDC
VHysteresis Min 1.9VDC
A Typ 4.1VDC
Max 6.5VDC
N at27v Max 0.50mA

VN (absolute max.) . Max + 75VDC
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Figure 7.4
Typical Touch Probe Interface Wiring

"o 0] H 1

§
H
)

Stylus

Tduch
Probe
Unit

AT

i

o N gl

)] [} -
"o %E% g Solid state /
RESOLVER o relay type output
=@rH2[|

Touch Probe Trigger
Control Unit

Termination Panel

It is preferred, from a safety standpoint, that the solid state relay be
closed at rest and open when the touch probe styius defiects. A broken
wire or short circuit to ground will appear to the system as a probe fired
and the probing cycle in process will stop commanding motion towards
the part. The user should make every effort to insure failsafe operation
of the touch probe. Not all vendors’ touch probe control units conform
to this safety consideration.
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Example 1:

The servo controller module is programmed for high to
low touch probe triggering.

+24V

o)/ L—— |

! Subsequent edges due to noise
Position data captured after first or switch bounce have no effect.
occurrence of triggering edge. :
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Example 2:

The Servo Controller module is programmed for low to
high touch probe triggering.

+24V

I

since it is wrong polarity.

ébsequent edges due to noise or
switch bounce have no effect.

This edge ignored by moduie / T Vd
' [}
|
|
]

Position data captured here.
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7.2 .
E-Stop Operation

WARNING: The E-Stop circuitry on this device is intended for use
with ONLY a +24 volt DC E-Stop string. The use of voltages other
than +24 volts DC can result in damage to the unit and will void the
warranty. A sample circuit for 120 volt AC E-Stop string is shown in
Figure 7.9. This is intended as a guide. If you have any questions or
use other voltages in your E-Stop string, consult your Allen-Bradley
representative. ‘

The servo controller module detects and controls E-Stop conditions.
Each servo controller module has a separate and independent E-Stop
circuit. Refer to customer wiring documentation for recommendations
on how to correctly wire your external E-STOP string.

‘When you connect the handheld pendant (1771-HD) to the servo
controller module, the E-Stop pushbutton on the handheld pendant is .
inserted into the existing E-Stop string.

To unplug the handheld pendant so that the system does not drop into
E-Stop, you must hold in the E-Stop Reset pushbutton while
simultaneously unplugging the pendant.
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Important: The E-Stop Reset Pushbutton should be mounted near the
handheld pendant connection point.

The following events cause a hardware E-Stop to occur:

e broken wire in the user power cable (1771-CAS)

e powerfail (signal from 1771 backplane)

e watch-dog time out on servo controller module

e software E-Stop conditions

e acontact in the external E-Stop string or a broken/

missing wire opens the string (someone pushes the
E-Stop pushbutton)

Table 7.B shows the specifications for the servo controller E-Stop relay.

Table 7.B
Specifications for the E-Stop Relay on the Servo Controller Module

Max. Contact Voltage Rating 80VDC max

Operate time 500us averaage
Contact bounce less than 200us
Contact resistance 150 milliohms average
Contact rating 4.0VA @ 0.25A max

7.2.1
Wiring the E-Stop for One Axis System

WARNING: The E-Stop circuitry on this device is intended for
use with ONLY a +24 volt DC E-Stop string. The use of voltages
other than +24 volts DC can result in damage to the unit and will
void the warranty. A sample circuit for 120 volt AC E-Stop string
is shown in Figure 7.9. This is intended as a guide. If you have
any questions or use other voltages in your E-Stop string, consult
your Allen-Bradley representative.

Wiring the E-Stop for one axis system consists of connecting:

e Drive Enable (+-1 |-+)
o E-Stop Reset pushbutton (RES PB, RES PB, and RESET)
o customer E-Stop string (STRING IN and STRING OUT)

WARNING: It is responsibility of the user to develop a failsafe
" wiring design for his customer E-Stop string.
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The elements of the E-Stop string consist of the
following connections in series:

axis hardware overtravels
remote E-Stop

motor thermal switch
transformer thermal switch
drive fault

Figure 7.5 shows the E-Stop circuitry for a one axis
system and its equivalent ladder diagram.

Figure 75
E-Stop Circuitry and Equivalent Ladder Diagram for a
One Axis System
a
3 _% 52
l ©“g8 _56% “ e -
wcac o= S A
I £50 5 2 l
wowo ¢ Axis E-Stop 1/0 |
Servo I _l '_ 50-pin D-shell |
Controller connector |
MOdUIe ' l
I 17* 50 A 49 A 10811 A 16 A I
| N A 7 S, \ l
L— D GEED GRS S dEE - ----—-—’-'—4
_.‘\., " ---.---.‘-——-1--—- —-ﬂ h\
Termingtion
Panel .
. CR1-4
—C CR1-1 J
|~ 3]
23 d |o 3
of = & & |4 & CRi-2 CRI1-3
% cd & 3 x
9 O 'S (-3 by O
3 Q 0 —
To Customer
Drive Enable
4 Circuit
Overtravel Thermal  Femote E-STOP
\ Overioad - ~- / Reset P.B.
\"4 (cust. suppiied)
Customer 15789
E-STOP

String
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. Figure 7.5 (continued)
E-Stop Circuitry and Equivalent Ladder Diagram for a One
Axis System '

Equivaient E-STOP Circuit

P2=50-pin D-shell connector
on Servo Controlier module

£2-10, 11 . P2-43, 44
+24VDC +24VDC Return
N\ :
N Servo Controller N
Module
r---’
i T gy
'
49 50 Customer
I E-STOP
String A <
IN 4001
_I__ E-STOP
P ' O= RES. P.B.

H
, -

- To E-Stop Reset Request
] on Servo Controller module

CRi4 P2-16
s | L = To E-Stop Status on
11 —> Servo Controlier module
Note:
CR1 is Potter & Brumfield #KHX 17D11-24 CR1-2
Coil: 24VDC, 6500 l -
* Contact: 3A Resistive, 120VAC Auzlhary Contacts
Arrangement: 4 form C | of K1 used in Drive
] Interface. See Customer
DWGS provided for your Drive.
-T—
CR1-3
Caution:

If the above relay is not uéed. be sure that replacement relay has a coil
resistance greater than or equal to 6500.
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7.2.2

To wire E-Stop connections you must refer to wiring
diagrams for the IMC 120 compatible drive you are using.
Table 7.C lists the figures that show wiring for four
different Allen-Bradley compatible drives.

Table 7.C
Figures Numbers and Wiring Diagrams for Compatible
Allen-Bradley Drives

Figure Wiring Diagram for

8.13 1388 DC PWM Servo Controller
8.15 1389 AC Servo Amplifier
8.14 1391 AC Servo Controller Amplifier

8.16 7930 DC Servo Controlier Amplifier

The 1389 servo drives (see figure 8.15) requires a 115 VAC power
contactor (K1) to supply main power to the drive amplifier. See the
1389 Servo Amplifier Installation manual for details.

Wiring the E-Stop for Two or Three Axis System

WARNING: The E-Stop circuitry on this device is intended
for use ONLY with +24 volt DC E-Stop string. The use of
voltages other than +24 volts DC can result in damage to
the unit and will void the warranty. A sample circuit for
120 volt AC E-Stop string is shown in Figure 7.9. This is
intended as a guide. If you have any questions or use other
voltages in your E-Stop string, consult your Allen-Bradley
representative.

For a two or three axis system you need a termination
panel and a servo controller module for each axis. Refer to
figure 7.6 for E-Stop circuitry and equivalent ladder
diagrams for two or three axis system that:

e all of the servo controller modules must be up and
running before the system comes out of E-Stop

e if any one axis drops into E-Stop, the whole system
drops into E-Stop.
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Figure 7.6 (continued)
E-Stop Circuitry and Equivalent Ladder D:agrams for Two or

Three Axis System
+24v DC | +24V DC RET
P2:10, 11 _
Servo P2-43, 44
Controller : Servo
A Servo Servo Servo
Controller Controller Controller Controller A\
#2 #3

CR3-1

p2- 49' ﬂPz- """-a p2-s0 I~ T P2-50
I ! ‘ _; P2-49 II P2-43L-|_':}<\ Customer ‘

E-STOP
String

_1_ To P2-17 Servo Controller #1 —K—e
O~ To P2-17 Servo Controller #2 g’STOPt Reset
To P2-17 Servo Controller #3 eques

CR1-4 - K ——e

]l lr » To P2-16 Servo Controller #1 E-Stop status
CR2-4

T - Jl } —»To P2-16 Servo Controiler #2 E-Stop status
CR3-4

T—l l—————bTo P2-16 Servo Controller #3 E-Stop status

Notes:
P2 is the 50-pin D-shell on the Servo Controller module labelied Axis E-Stop 1/0.

CR1, CR2, and CR3 auxiliary contacts to be used for drive enable of each drive amplifier.
CR2 and CR3 may not aiways be required.
CR1 is Potter & Brumfield #KHX 17D11-24
Coil: 24VDC, 65002
Contact: 3A Resistive, 120VAC
Arrangement: 4 form C
If the above relay is not used, be sure that the replacement relay has a coil resistance greater
than or equal to 650¢).
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7.2.3
Wiring a Four Axis System with the Same E-Stop String

WARNING: The E-Stop circuitry on this device is intended
for use ONLY +24 volt DC E-Stop string only. The use of
voltages other than +24 volts DC can result in damage to
the unit and will void the warranty. A sample circuit for
120 volt AC E-Stop string is shown in Figure 7.9. This is
intended as a guide. If you have any questions or use other
voltages in your E-Stop string, consult your Allen-Bradley
representative.

For a four axis system you need four termination panels
and four servo modules (and two resolver excitation
modules if all four axes require resolver feedback). Since
an I/O chassis can only contain a maximum of 3 servo
controller modules and one resolver excitation module, you
need an additional I/O chassis.

If you require more than 3 servo controller modules in the
same E-Stop string, you must be careful not to power more
than 3 termination panels (one 650 ohm 24V DC relay in
each panel) from the same power supply.

Depending on the drives used, there may be spare contacts
available on the termination panel that can be used to
implement the E-Stop circuit. Otherwise, you must supply
an additional relay.

Refer to figures 7.7 and 7.8 for 2 E-Stop circuits and
equivalent ladder diagrams (one using a spare contact and
the other using a customer supplied relay) for a four axis
system that: ’

e all of the servo controller modules must be up and
running before the system comes out of E-Stop

e if any one axis drops into E-Stop, the whole system
drops into E-Stop.
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Figure 7.7
E-Stop Circuilry and an Equivalent Ladder Diagram for
Four Axis System Using a Spare Contact .

[
| s
il y /| | i '
22X xRX i
5535325355555 223335 = | 23283832z 533= 2 ?ES::’ 52 SEQ:
wg _:_________;é | EEE'EEEEI@_EE-?-E =12 3 g-g !
. _l_l 1 l ={} o
| 006860000000 SGQGQ??QGQG | . 006660200000 SOPPDDOO666 %
| NN e e J e e e i ) I J
1771-HT #1 1771-HT#2
A
| E-Stop :
! Reset .
=l | Pushbutton :
Reset Request
| - -®

Reset Request

y ©

No more than three (3) 6501, 24VOC reiays are powersd from each 1771-PS7 power supply.

Since there are two 1771-PS7 power supplies in this configuration, the 24VOC return lines
should be connected together. 15792A
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Figure ‘7.? (continued)
~ E-Stop Circuitry and an Equivalent Ladder Diagram for Four Axis System Using a
Spare Contact

O

Chassis #2
1771-HS © 177T1-HS
_ E-Stop E-St E-Stop
t 0
ER;::: Contacts Resef Contacts
Regquest +24VDC Request +24VDC

-

=CR3-4
LT

CR3-3
CR3-2

N
1-EHO

[y} 1
-

ANC BNIKLIS

1380
(TR}

2
[0}
5%}
”?e
M
[1F]
0/) ASV3
[
-
-
d01s3

-

— e — e —

+24V

\ 4 E-Stop
Status

G

'
"'?:I{% !

Lo

NESMINLS:
JULE LTI

233%§3% $3285%2z3%z3:z 3 E: m
:
H— Ht iw — fHe iuid

0066020000008 S6PPOVOOSOS 000062200000 SPPODVOO608
e e e ] i N 1 _ ] 1 4

1771-HT#3 1771-HT#4
Reset Request Reset Request
o
Customer
E-Stop string
L X — = —
Notes:

No more than three (3) 6501, 24VDC relays are powered from each 1771-PS7 power supply.

Since there are two 1771-PS7 powey supplies in this configuration, the 24VDC return lines

should be connected together.
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Figure 7.7 (continued)
E-%top Cmgwtry and an Equivalent Ladder Diagram for Four Axis System Using a

Spare Contact

+24VDC . +24VDC Ret.
Rack #1 . Rack #1
[} f
CR1-1 A1 A2 A3 A4 r
1#—-—-{ .._..4“ —
E-Stop .
String o——K}-—o
>——0
)
E-Stop Reset to 1 .
>0 o——all 1771-HS o———m_.qu
modules
1 CRi1-4 ) ‘ {
0—-—" I——-—E—Stop Status

CR2-4 1771-HS #1 ——
>—l }——E-Stop Status

o

1771-HS #2
CR3-4
0-—1 '———E-Stop Status
1771-HS 43
4V +24VDC Ret.
2o
CR3-2
. —i CR4)—4¢
CR4-4 | <t
4»——{ l———E-Stop Status
1771-HS #4
Notes:
1. CR1-CR4 are relays supplied with termination
paneis #1 - 4. -

2. Contacts A1-A4 are 1771-HS module E-Stop
contacts (pins 49 & 50 of 50 pin D-shell) for each
of the 4 modules.
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Figure 7.8

An Equivalent Ladder Diagram and E-Stop Circuitry for a
Four Axis System Using an Additional Customer Supplied
Relay

+24VDC +24VDC Ret.
Rack #1 Rack #1
L] \
CR1-1 A1 A2 A3 Ad 1
i a6
E-Stop
String ¢——i<}—4
l
E-Stop Reset to ' . [
modules
CR1-4 ‘,_( :: )_.0
"_| l———— E-Stop Status

1771-HS #1 —%}—

CR2-4
4.——‘ |———— E-Stop Status
771-HS #
CR3-4 1 1 HS #2
"——'{ l——— E-Stop Status
1771-HS #3
+24VDC +24VDC Ret.
Rack #2 . Rack #2
K1-1
— CR3
K1-2 —
»-—| } CR4
CR4-4 —
u——-| |-—— E-Stop Status
1771-HS #4
Notes:
1. CR1 - CR4 are relays supplied with termination
panels #1-4.

2. K1 is customer supplied 650 24VDC relay.

3. Contacts A1-Asare 1771-HS module E-Stop
contacts (pins 49 & 50 of 50 pin D-shell) for each

of the 4 modules. 15794
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Figure 7.8 (continued)

An Equivalent Ladder Diagram and E-Stop Circuitry for a Four Axis System Using

an Additional Customer Supplied Relay
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e ____] Y L R J ———_—_________] T _____ J
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——Q { E-Stop
Reset
Customer 1
supplied 1 Pushbutton
Relay T—O
D ams ;®
. @
Notes:

No more than three (3) 650}, 24VDC relays are powered from each 1771-PS7 power supply.

Since there are two 1771-PS7 power supplies in this configuration, the 24VDC return lines .

should be connected together.
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Figure 7.8 (continued)

An Equivalent Ladder Diagram and E-Stop Circuitry for a Four Axis System Using
an Additional Customer Supplied Relay

Chassis #2
®
1771-HS 1771-HS
E-Stop E-Stop E-Stop E-Stop~
Reset Contacts Reset Contacts
Request +24VDC RequeSt +24VDC
+24V \ AE-Stop +24V A AE-Stop
Ret. 'l Status Ret. ! | | status
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1771-HS#3 1771-HS#4
- I ] = 1T T T
I
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9 | 2 Ot cre-s
| @| CR3-3 | | >
[ CR3-2 | | T / CR4-2
| o8 ‘ | [ -2
’ HH f | ! f3z:z2 ‘ J
| g8528323%zz%3z 2 555’33’552 52,..| | 88288%3z3%3= 2 2223332 m
| r-BBBEEEEEEEE'&g 5 | | %&B&B&Eﬁ&g 3
| HE Ho H— 1° | | HE {He {H°
| 00060902V DOS SOPODOSE9O | | 00600000008 SIS ool oI STTISTE)
o - ____] i I I J (I I i I ) AN
2 1771-HT#3 1771-HT#4 1
2] K1-2
! - T
®
® -
Customer
E-Stop string
o, ST —
Notes:

No more than three (3) 65012, 24VDC relays are powered from each 1771-PS7 power supply.

Since there are two 1771-PS7 power suppiies in this configuration, the 24VDC return lines
should be connected together.
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Figure 7.9
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8.0
Chapter Overview

This chapter discusses:

connecting feedback device
wiring A-B drive connections

8.1 - :
Feedback Device Connections

For feedback connections, use only a single,
continuous, shielded cable segment. Connect the cable
directly from the feedback device to the termination
panel.

Feedback device connections include:

local (40 feet or less) encoder +5VDC connections
where the encoder is located less than 40 cable
feet from the termination panel (see figure 8.3)

remote (90 feet or less) encoder +5VDC connections
where the encoder is located less than 90 cable

feet from the termination panel. This can only be
done if you use +5VDC customer supplied external
power supply (see figure 8.4)

remote (90 feet or less) encoder + 15VDC connections
where the encoder is located less than 90 cable
feet from the termination panel (see figure 8.5)

resolver (local or remote) feedback connections
(see figure 8.9)

Important: Distances specified are "cable feet” from

the termination panel to the feedback device. If you

are not using the termination panel, then 10 additional
feet of cable is allowed.
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8.1.1

Power Limitations For Encoders

CAUTION: A maximum of 5 VDC @ 1.5A or 15 VDC @ .5A
(7.5W) is available per 1771 /O chassis to power

encoders. Each servo controller module supports 2

feedback devices. Since up to 3 servo controller

modules are allowed in the same I/O chassis, the

maximum number of encoders per chassis is 6. Therefore:

1.5A/6 encoders = 250 mA/encoder
Do not exceed the total maximum available power. AB845N

encoders require 200mA each and, thus, already meet
this requirement.

if you use + 15V supply connections available on the
termination panel for remote installation, power per -
AB845N encoder will be:

Power = (15V)(200mA) = 3W

Therefore, you can power up to 2 AB845N encoders

remotely (90 feet maximum) without the need for an
additional (customer supplied) power supply. Since 2
ABB845N encoders using 15V requires 6W of power and 7.5W
are available per chassis, 1.5W (7.5W-6W) can be used

by the +5VDC termination panel connection to power an
additional local encoder (40 feet maximum)
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8.1.2
Connecting a Differential Encoder

Figure 8.1 show an encoder feedback equivalent circuit
for feedback channel A.

Figure 8.1
Encoder Feedback Equivalent Circuit

l I |
+5V | | |
' | I Differential
| ‘ |  LineDriver
l I | ————-
~, CHA. HI i
A\ A I
A CHA.LO A ! < }'—
1771-CAP T Y T
| or i 1 I_ — . —
1771-CAPA l Customer
' ' I Encoder
I _ | |
U L__1
Servo Controller Termination _ _
: Panel 15866

For proper operation of the servo controller, wire the
encoder such that the marker Z is true at the same time
that channels A & B are true. If you are using an
ABB845N encoder this requirement will already be met if
you follow the wiring diagrams of figures 8.3, 8.4 and
8.5. Use the wiring specifications in Table 8.A.

If you are not using an AB845N encoder, then use the
following wiring procedure:

1. Obtain the encoder output timing diagram from the
vendors data sheets. A typical one is provided in
figure 8.2 as an example.

2. On the timing diagram, look at the marker Z and its
complement, marker Z'. Whichever one is low for
most of the encoder revolution and pulses high for
the marker interval should be wired to "CH Z.HI" of
the termination panel. Wire the remaining marker to
"CH Z.LO" of the termination panel.
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Look at channel B and its complement, channel B’.
Whichever one is high for at least part of the
marker interval should be wired to "CH B.HI" of the
termination panel. It is possible that both

channels meet this requirement depending on the
encoder manufacturer, in which case, use either
one. Wire the remaining phase to "CH B.LO" of the
termination panel.

Look at channel A and its complement channel A’ and
repeat as in step 3 using "CH A.HI" of the
termination panel and the remaining wire to "CH
A.LO". :

If the above wiring is not performed correctly,
inconsistent homing of the axis may occur.

Figure 82
Typical Vendor Encoder Timing Diagram

90C

<— 1 CyCle —

STEP 3

Channel A is high at
least part of marker
interval.Connect to
J“CHAN A_HI” of
terminal panel

| - —

Hi

Channe! A

| Lo

Optional Z

| __— STEP1
High marker

interval. Connect to

“CHAN Z.HI” of
terminal panel

o}

< STEP 2
: B is high for at
least part of marker

interval. Connect to
“CHAN B.HI" of
terminal panel

CCW rotation
viewing shaft

Wire CH B, CH A, and CH Z to CHAN B.LO,
e CHAN A.LO and CHAN Z.LO, respectively,

on the Termination Panel.

NOTE: Above wiring is an example only of
a typical vendors encoder. See your encoder

vendor’s timing diagram. 15757
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Since an encoder may be mounted on either end of the
ball screw, the encoder may spin CW or CCW for a given
table direction. As a result, the direction (phasing)

of the feedback may be backwards. If you switch

Channel A wiring with Channel B wiring, you will change
the direction of the feedback. Alternately, the

handheld pendant, hooked to the servo controller

module, enables you to reverse the polarity when

testing direction and velocity. See Chapter 11 for

details.

Important: Single-ended encoders are not compatible
with the IMC 120 system.

Table 8.A
Encoder Wire Specifications
Channel Encoder Power Encoder Power
AB, and Z +5VDC and +5VDC RET  +15VDC and +15VDC RET
# of Individually 3 1 1
Twisted and Shielded
Pair (s)
Gauge . 22 18 - 18
Maximum Length Q20 40" 90
from termination
panel to encoder
{feet)

* 90 feet if you use a + 5V customer supplied external power supply; Customer
must be able to adjust the voitage output of his supply to the proper value as
measured at the encoder.
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AXS
ESTOP /0
rsm———

foa

1771-CAP

Figure 8.3
Local 5V Encoder Feedback Connections

RESOLVER 0 - ,A A
-l e @ .
SnAEr Q \
s e pa——
cos e
€OS RET @ o
el |
\ -
| Hel]
ENCODER 0

Optical &1
Encoder

»
=3
(=]
e
(]
D
AUX ENCONSD !
Notes:

This jumpér wire is necessary to properly configure the Servo Controller module for
encoder operation. (16 - 20 gauge wire.)

Use 3 pair 22 gauge individually twisted and shielided cabie. 30 ft. maximum length.
Use 1 pair 18 gauge twisted and shielded cable. 40 ft. maximum length.

Encoders must have +5V compatible differer;tial line drive outputs on channels A, B, & Z.
(DS 8830 or equivalent.) (AB 845N)
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Figure 8.4
Remote 5V Encoder Feedback Connections

1771-CAP
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+5V
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*SRET 1 .
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Extrwn © l
| EXT RET r
4‘_43__LI
POWER === l
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€S RET -] |
aworm =] |
1L S
smo =)
= " 1771.MT ¥ TION PANEL - J No‘”:
|- ———
[[j @ [ﬂﬂ External +5V reguiated power supply is required if encoder is located more than 40 feet
away. Customer should adjust his externai supply for the required voitage as measured at
n the encoder.
This jumper wire is necessary to properly configure the Servo Controller module for
encoder operation.
Customer supplied User determined: 1 pair 18 gauge twisted and shielded is recommended.
+5V External Supply I8 Use 3 pair 22 gauge individually twisted and shieided cable. 90 ft. maximum length.

User determined: 1 pair 18 gauge twisted and shieided is recommended.

A Encoders must have +5V compatible differential line grive outputs on channeis A, B. & Z.
(DS 8830 or equivalent.) (AB 845N)
This jumper references customer supply with 1771-PS7 supply.
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AXS
ESTOP 1/0

S

AUXILIARY
- e

Figure 8.5

Remote 15V Encoder Feedback Connections
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Encoder
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Use 3 pair 22 gauge. individually twisted and shielded cable. 90 ft. maximum iength.

Use 1 pair 18 gauge twisted and shieided cable. 90 ft. maximum length.

Encoder must have +5V compatibie differential output signals on channels A, B. & Z. (DS

8830 line driver type outputs or equivalent.) (AB 845N)

[ Jumper required to correctly configure the Servo Controller module for encoder operation.
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8.1.3

Connecting to Linear Scales

Optimum operation of the IMC 120 with Linear scales
requires that the A, B, and Z channels be wired
correctly.

If you desire position feedback to up-count as the

axis moves away from home-position, follow procedure
1. In the rare event that you desire the position
feedback to down-count as the axis moves away from
home-position, use procedure 2. Figures 8.6 and 8.7.
represent typical timing diagrams for up-counting and
down-counting linear scales.

Procedure 1

To wire up-counting linear scales correctly, use figure
8.6 and follow this procedure:

1.

Obtain the scales output timing diagram from the
vendor’s data sheet. Note that the actual marker
edge placement may not be specified, or may differ
from-unit to unit. In this case, use an
oscilloscope to ascertain actual output timing.

Identify the Z channel edge which is intended to
represent the actual marker position. Note that

the signal level is not of interest, only rising or
falling edges.

Inspect the A and B channels with respect to the Z
channel. Pick either the A or B pair that
coincides with the active Z edge and wire it to the
CH A.HI and CH A.LO inputs.

The remaining quadrature pair should have its
transitions clearly bracketing the active Z edge.-
‘Wire this pair into the CH B.HI and CH B.LO inputs.

Move the axis away from home position. The
position display should count upward in the
positive direction. If not, invert the feedback
using the AMP utility or handheld pendant.

Examine the marker channel signals CH Z.HI/CH Z.LO
as you move the axis in the increasing position
direction. Wire the Z channel which makes a rising
edge at the intended marker position into CH Z.HI.
Terminate the remaining wire to CH Z.LO.
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Figure 8.6
Typical Timing Diagram for Up-counting Linear Scales

Up counting

— e — i S— o—
- — . ol — ——

ARARARN'

\COunt of 3 loaded
into position

t
I
I
I

i ‘Circuitry will
k register. disregard this
marker edge
Home limit Intend marker event
switch . confined within
CH B. transitions

Home position
(Position register=0)

NOTE: -
As axis moves away from home (up-counts), the
first CH B. transition after a marker event causes
a count of 3 to be loaded into the position
register. Actual home position will
appear before the marker.
15697

Procedure 2

To wire down-counting linear scales correctly, use
figure 8.7 and follow this procedure:

1. Perform steps 1 though 4 of procedure 1.

2. Move the axis away from home position. The
position display should count downward in the
negative direction. If not, invert feedback using
the AMP utility (see chapter 21) or handheld
pendant (see chapter 39).

3. Examine the marker channel signals CHZ__HUCHZ__LO
as you move the axis in the decreasing position
direction. Wire the Z channel that makes a
falling edge at the intended marker position into
CHZ__HI. Terminate the remaining wire into CHZ__LO.
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Figure 8.7

Typical Timing Diagram for Down-counting Linear Scales

Down counting
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Home limit
switch

Intended marker event
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Home position

(Position register=0)

NOTE:

As axis moves away from home (down-counts), the
first CH B. transition after a marker event causes

a count of 0 to be loaded into the position

register. This is the home position.

Circuitry will
disregard this
marker edge
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8.1.4
Connecting Resolvers

To help you choose an IMC 120 compatible resolver,
refer to Appendix C. Figure 8.8 shows a resolver
feedback equivalent circuit. Figure 8.9 shows how to

connect a resolver to the termination panel.

Figure 8.8

| .
I 3
10ft. A R S
\J
XXX '
1771-CAP Y Rotor R2 Sz
or | Return
1771-CAPA Il 1 Signal / S4
|
I | Customer Stator
| Primary Resolver
—— e e e e e e e e e e ] ———
Servo Controller Termination 15865
Module Panel
Figure 8.9
Connecting a Resolver
Mot s
RESOLVER 0
SN} e O
gﬁl'uo S.S:; ] g S
cos S3
1 CcosneT -3
T Q Y
wTL0 [0,
1771-CAP ) | uf:“:“e" S'ta'to'r
AL @ Primary
L] P}
| gl | oS
e [~ 4] = .
bd 20| | O L
nesoLven o) H O ™~ Sz
v 2
ENCODER POWER Y } { S R otor
wtr =9 Lv‘ X - Return
- l;:: 8 - N
1771-CAPR aroad! 119 (- XX Rz
arer| HO

Termination Panel
Notes:

3 pair individually twisted and shielded 22 gauge wire. 90 ft. maximum length.

These jumpers are required in order to property configure the Servo Controller module for
resolver operation. .
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8.2
Auxiliary Feedback Connections

Auxiliary feedback connections are used in the
following applications:

e axis ratioing
e linear touch probing
e dual resolver feedback for absolute positioning

The servo controller module is set up so that the
motion of the axis it controls follows the motion of
another axis. This servo controller module acts as a
slave to another axis, which is the master.

The master and slave feedback devices must be either
both encoders or both resolvers.

8.2.1
Wiring Ratioed Axis

In ratioed motion, the servo controller module is set
up so that the motion of the axis it controls follows
the motion of another axis by a ratio defined in the
MML program.

Figures 8.10 and 8.11 show the wiring of local and
remote 5VDC encoders for axis ratioing applications.
Figure 8.12 shows the wiring of resolvers for axis
ratioing applications.

Several AMP parameters must be set for ratioed motion.
Read Section 12.8, entitled Ratio/Probe Parameters in
publication 1771-6.5.51, IMC 120 Motion Control System
Programming Manual.

8.2.2
Wiring Linear Probe Feedback

A linear feedback touch probe feeds position data
through a linear scale feedback device to the auxiliary
feedback channel of the controller. The probe is
considered to have fired when motion is detected on the
auxiliary feedback channel. The controller uses the
feedback from both channels to determine the probe
position.

The linear probe feedback device is wired to the AUX
ENCODER connector on the termination panel. The axis
position feedback is wired to the ENCODER connector on
the termination panel.
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Several AMP parameters must be set for linear touch
probe feedback. Read Section 12.8, entitled Ratio/Probe
Parameters in publication 1771-6.5.51, IMC 120 Motion
Control System Programming Manual.

8.2.3

Wiring Dual Resolvers

Dual Resolvers (master and vernier) can be connected

for the purpose of checking axis absolute position at

power up without homing. The vernier resolver is wired

to the RESOLVER 0 connector and the master resolver is
wired to the AUX RESOLVER connector as shown in figure
8.12.

When dual resolvers are installed, the axis must be -
homed once to initialize the absolute position. After
this, the controller can check the axis absolute
position after power up without homing. This feature-
can help simplify recovery from power failure.
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Figure 8.70
Local SVDC Encoder Wiring for Ratioing Appiications

'
un ney <~ —,
L4 - -
RESOLVER 0 T
m el A \
ESTOP1/0 8 /' r—
A ~———
@
ol ]
(]
R 0
<@ \ !
@ . B Ooti
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= 68
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[ \ N
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CHAM Ee L4
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e S 09 R—"
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. sin [ [
SN AET @ \ ]
o (V)
cos [} _¥ +5V Return
cos neT @
ROT.M (=]
ROTLO (=,
smo (=]
W= UT TERMINATION PANEL .

Notes:

This jumper wire is necessary to properly configure the Servo Controller moduie for
encoder operation. (16 - 20 gauge wire.)

Use 3 pair 22 gauge individually twisted and shielded cable. 90 ft. maximum length.

Use 1 pair 18 gauge twisted and shieided cable. 40 ft. maximum length.

Encoders must have +5V compatible differential line drive outputs on channeis A, B, & Z.
(DS 8830 or equivalent.) (AB 845N)

15703



Chapter 8

8-16 Wiring Drives and Feedback Devices
Figure 8.11
Remote 5VDC Encoder Wiring for Ratioing Applications
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Customer supplied
+5V External Supply-

External +5V regulated power supply is required if encoder is located more than 40 feet
away. Customer should adjust his external supply for the required voltage as measured at
the encoder.

This jumper wire is necessary to properly configure the Servo Controller module for
encoder operation.

User determined: 1 pair 18 gauge twisted and shielded is recommended.
B Use 3 pair 22 gauge individually twisted and shielded cable. 90 #t. maximum length.
User determined: 1 pair 18 gauge twisted and shielded is recommended.

@ Encoders must have +5V cdmpatible differential line drive outputs on channeis A, B, & Z.
(DS 8830 or equivalent.) (AB 845N)
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Figure 8.12 .
Resolver Wiring for Ratioing and Dual Resolver

Applications

Caution: Always run a separate twisted pair for each
: resolver stator winding, never parallel wiring to save on
oR RET cabling, otherwise, crosstalk problems and subsequent
o position feedback errors will occur.
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3 pair individually twisted and shielded 22 gauge wire. 80 ft. maximum length.

B3l These jumpers are required in arder to properly configure the Servo Controller module for 15699
resolver operation.
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8.3
Wiring A-B Drive Connections

The IMC 120 supports series 1388, 1389, 1391, and 7930
servo controllers (amplifiers).

Before you make the termination panel to drive
connections, you must mount, set pre-startup
adjustments, and wire your servo controller system.

Table 8.B lists installation references for each servo
controller system (amplifier) to enable you to do this.

Table 8.8

A-B Drives Installation References

A-B Drive Catalog No. Title

1388 1388:5.1 Bulletin 1388 DC PWM Servo Controller
Instruction Manual

1389 1389-5.0 Bulletin 1389 AC Servo Amplifier System
Operator Instructions

1391 1391-5.0 Bulletin 1391 AC Servo Controller User Manual

7930 7930-4.1 Series 7930 Drive Package Installation Manual

The following figures show the termination panel to
Allen-Bradley drive connections:

Figure
8.13

8.14

8.16

Wiring From Termination Panel
to Allen-Bradley Drive

1388 DC PWM Se;'vo Controller
(Amplifier)

1389 AC Servo Controller
(Amplifier)

1391 AC Servo Controller
(Amplifier)

7930 DC Servo Controller
(Amplifier)
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Figure 8.13
Wiring Diagram For Series 1388 Drives
Refer to Publication 1388-5.1 Bulletin 1388 DC Servo Controiler 120VAC
Instruction Manual 3 phase
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This wire connects the 1388 Signal Ground to the Servo Controller Signal Ground. This wire
may be eliminated if the velocity command is connected in a singie-ended manner.
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Figure 8.14

Wiring Diagram For Series 1389 Drives
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Figure 8.14 (Continued) _
Wiring Diagram For Series 1389 Drives
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Figure 8.15
Wiring Diagram For Series 1391 Drives

115VAC
Refer to Publication 1391-5.0 Bulletin 1391 AC Servo Controller User
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This wire connects the 1391 Signal Gnd to the Servo Controller Signal Gnd. This wire may
be eliminated if the velocity command is connected in a single-ended manner.
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Figure 8.16
Wiring Diagram For Series 7930 Drives
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8.4
Connecting the Velocity Command

Use 18-22 gauge shielded/twisted pair wire to connect
the analog velocity command output signal (consisting
of DRIVE and DR RET connections) from DRIVE 0
termination panel connector to the corresponding
terminals of the various servo drives shown in figures
"8.13, 8.14, 8.15, and 8.16. Connect this signal so
that the direction of motion that results from it
matches the correct direction of motion as you have
defined it.

Reversing these connections reverses the direction the
axis moves in response to a given polarity of the
velocity command. The handheld pendant allows you to
change the polarity of the velocity command (see
chapter 9). '

CAUTION: Some vendors drive amplifiers only provide a
single-ended input for the velocity command. If vou
reverse the servo controller DRIVE OUT connections, you
will short out the velocity command. In this case, use

the handheld pendant to change polarity or reverse the
armature and tachometer connections at the servo motor.
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9.0
Chapter Overview

" This chapter discusses:

e powering up the IMC 120 system

e connecting your off-line development system to the
IMC 120 servo controller module

e testing E-Stop Wiring without the Handheld Pendant
(Defeating the Drives)

e plugging in the handheld pendant

e testing the E-Stop Button

e testing Fast I/O |

e integrating the Axes

e testing homing

e testing master feedback in ratioing applications

e integrating dual resolvers

9.1

Powering Up the IMC 120 System

Before you turn the POWER switch ON at the 1771-PS7
power supply, you should make sure:

e AC line is wired correctly on the power supply
e that the voltage is set correctly (120V or 220V)

e all user power cables (cat. no. 1771-CAS) are
connected and routed appropriately

e all cabling from the IMC 120 servo controller and
optional resolver excitation modules to each
termination panel is connected

e all wiring from each termination panel to drives,
feedback devices, fast input and output devices, E-
Stop string and E-Stop Reset button are connected

Use the following steps to power your IMC 120 system.

1. Turn the POWER switch of the 1771-PS7 power supply

ON.

The P/S ACTIVE led on the power supply should be
lit. If you have a resolver feedback system, the

POWER led on the resolver excitation module should
be lit.
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2. Turn the key switch of your processor to RUN.

The PROC led on the processor panel should be lit.
After each servo controller initializes and
performs its quick hardware diagnostics, its RU\I
led should be lit. If the servo controller RUN led
turns off, then the module is faulty and needs to
be replaced.

If the SYSTEM led lights on the servo controller
module(s), the following problems could exist:

e the lithium battery in the memory cartridge is
low (refer to chapter 8 to replace the battery)

e the communication to and from the PLC is faulty
¢ broken wire
e memory error exists
If the MEMORY led lights on the servo controller
module(s), the memory cartridge is not installed
(refer to chapter 8 to install the memory
cartridge).

3. The system powers up in E-Stop.
The system will not come out of E-Stop until you

download AMP parameters from the off-line
development system.

9.2
Connecting the Off-line Development System

Before you can download AMP parameters, you must connect
the serial connector of the off-line development system

to the RS232 connector of the servo controller module

using the appropriate cable. You can use the the 1784-T50
terminal with the 1771-CT50 cable; the 1784-T35 terminal
with the 1771-CT50 cable; or the 1784-T45 terminal with
the 1771-CT45 cable. (To find out more about these
terminals, see titles relating the the offline

development system in the table on page 1-7.)

To download AMP parameters, read Chapter 11 of the IMC
120 Motion Control System Programming Manual, publication
1771-6.5.51.

Figure 9.1 shows this connection and the wiring diagram
for the 1771-CT50 cable and the 1771-CT45 cable.
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Figure 9.1
Connecting the 1784-T50 Off:-Line Development System
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»

9.3
Testing E-Stop Wirin
(Defeating the Drives

E-STOP
reset
request
to micro
-

E-STOP status

without the Handheld Pendant

You should first test your E-Stop wiring before you:

e plug in your handheld pendant

e test your fast I/O

e perform open and closed loop integration of drives
and feedback devices

Figure 9.2 shows the wiring diagram for the E-Stop
circuit. Use this figure to first check the E-STOP
RESET pushbutton and then each contact on the E-Stop

string.

Figure 9.2
E-Stop Circuitry
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To check the E-STOP RESET pushbutton, perform the
following steps:

1.
2.

Disconnect the motor from its ball screw
Disconnect the drive enable contacts.

Disconnect the E-Stop string at the termination
panel

Short the (machine tool) hardware E-Stop string.
Press the E-STOP RESET pushbutton and hold it in.

The bypass relay energizes and seals itself and the
IMC 120 software detects an E-stop reset request
and energizes the software controlled E-Stop relay
in the servo controller module. Since the E-Stop
string is shorted, K1 seals the E-Stop Reset
pushbutton.

Release the E-Stop Reset pushbutton and K1 will
remain on. K1 may be verified to be on either
visually or via a continuity check on one of the
normally open drive enable contacts.

Remove the string out/string in jumper and K1

- should drop out indicating an E-Stop condition.

Re-connect the E-Stop string and drive enable to
the termination panel to get the system up and
running.

WARNING: Leave the motor disconnected from its ball
screw.

Now that you know that the circuitry for the E-Stop
Reset pushbutton works, you can test each contact (i.e.
the axis overtravel, remote E-Stop, motor thermal
switches) on your E-Stop string. Since each element in
the string is closed normally, open each contact on the
string to ensure that the system goes into E-Stop.
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9.4
Plugging in the Handheld Pendant

Plugging the handheld pendant into the RS-232 connector
of the servo controller module while the system is
running (not in E-Stop) causes the following things to
happen in the E-Stop Circuitry:

1. the E-Stop pushbutton circuit of the handheld
pendant is now across the bypass relay contacts at
pins P3-1 and P3-5.

2. The jumper (at pins P3-4 and P3-8) on the handheld
pendant cable cause the bypass relay to turn off
and unseal itself. From now on you must press the
E-Stop Reset Pushbutton to re-energize the bypass
relay.

3. The bypass relay contacts open and the E-Stop
button on the handheld pendant is now inserted in
the E-Stop string.

Hold in the E-STOP Reset pushbutton as you
simultaneously unplug the handheld pendant from the
servo controller module (see figure 9.3) so that the
system avoids dropping into E-Stop. .
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Figure 9.3
Plugging the handheid pendant cable into the RS-232
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9.5
Testing the E-Stop Button

Push the E-Stop button in to check whether it works.
Enter the status menu and select mode to see if the
system is in E-Stop.

Pull out the E-Stop button and then press and hold the
E-Stop Reset pushbutton to make the system come out of
E-Stop. Then check whether the mode changes to NORMAL.
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9.6

Testing Fast 1/0O
Input devices can be wired normally open or normally
closed. -

9.6.1

Testing Fast Inputs

Use the following steps to test fast inputs:
Normally open fast input devices
1. Close the input device.

2. Check to see if the fast input LED on the
termination panel lights.

Normally closed fast input devices
1.  Open the input device.

2. Check to see if the fast input LED on the
termination panel goes off.

If not, then you know that there is a problem with the
wiring between the termination panel and the input
device.

3. check the status of the fast input at the servo
controller module by using the handheld pendant:

Press Key To Select
<DEBUG> Debug Menu
<F3> Debug
<F4> Variable

Enter variable name FIN [#] where #= 1 through 4
and view the value of that FIN # that you entered.
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9.6.2

Testing Fast Qutputs

Outputé are set by executing the MML program.

Use the handheld pendant to set and then test values
for FO1 through FO4:

Press Key To Select

<DEBUG> Debug Menu

<F3> Debug

<F4> Variable
Enter variable name FOUT [#] where #= 1 through 4 and -
set the value of FOUT [#] to 1. Then check whether that

LED (FO1 through FO4) on the termination panel lights.
Next check the output device to see if it is activated.

9.7

Integrating The Axes

To integrate axes you must first perform the open loop
procedure and then the closed loop procedure. You must
perform these procedures in conjunction with your servo
drive manufacturers instructions.

Important: For these procedures to work, servo drives

and motors must be capable of controlling axis motion

according to your requirements. The IMC-120 servo

controller module cannot overcome inherent limitations
_ of drives, motors, or axis mechanisms.

The Open Loop Procedure involves:
e supplying voltage to the drive input

e checking phasing of the drive input and axis
feedback

e checking axis motion for smoothness and response.
The Close Loop Procedure involves closing the axis

position loop and checking axis response to commands
from the IMC-120 servo controller module.
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Before you begin axis integration, make sure that all
system wiring has been completed:

o E-Stop string is wired and functioning properly.
Verify that the extreme overtravel limit switches
cause E-Stop and interrupt power to the drives.

o Feedback device has been wired according to section
8.1, Feedback Device Connections or section 8.2,
Auxiliary Feedback Device Connections.

o The velocity command connections have been made
between the IMC 120 servo controller module and the
servo drive (section 8.4).

¢ Home limit switch is wired and verified to be
functional (see section 7.1.2, Connecting the Home
Limit Switch As a Fast Input).

Both the open and closed loop procedures involve
handheld pendant tasks. Table 9.A lists the key strokes
of each task and the chapter in the IMC 120 Handheld
Pendant Operators Manual (Publication Number
1771-6.5.50) to refer to if you want to learn more.
Steps in the open and closed loop procedures refer to
the task that needs to be performed.
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Handheid Pendant Tasks
Refer to
Task # Press Key To Select _Chapter

1. Selecting Open Loop Jog. <DEBUG > Debug Menu 6

<F2> Integration

<F3> Open Loop Jog

<IMC-120> Password"

<ENTER> To enter Password

<ENTER> Return to Debug-Menu
2. Selecting Normal Jog. <DEBUG > Debug Menu 6

<F2> Integration

<F3> Normal Jog

<IMC-120> Password"

<ENTER> To enter Password

<ENTER> Return to Debug Menu
3. Selecting the jog type <JOGS > Jogs Menu 5

<Ft1> Jog type

<F1> Continuous jog

<ENTER> Return to Jogs main menu
4. Selecting the jog speed <F2> View four jog speeds 5
(defauit AMP parameters) .

<Fx>

where x=1,2, Choose a suitable speed

3.0r 4

<ENTER> Return to Jogs main menu

* Whenever a password is needed as noted above, the display reads: Enter Password To Complete

Selection.
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Table 9.A (Continued)
Handheid Pendant Tasks
) Refer To
Task # Press Key To Select Chapter
5. Inverting the Velocity
Command Polarity <DEBUG > Debug Menu 6
<F2> Integration
<F1> Invert D/A
<IMC-120> Password”
<ENTER> To enter Password'
<ENTER> Return to Debug main menu
6. Reverse the main feedback
phase of your encoder or
resolver. <DEBUG > Debug Menu 6
<F2> Integration
<F4> REV MAIN FB
<IMC-120 > Password"
<ENTER> To enter Password
<ENTER> Return to Debug main menu
7. Reverse the master
feedback phase of your
encoder or resolver. <DEBUG > Debug Menu 6
<F2> Integration
<More > More
<F1> REV AUX FB
<IMC-120 > Password"
<ENTER> To enter Password
<ENTER> Return to Debug main menu

" Whenever a password is needed as noted above, the display reads: Enter Password To Complete

Selection.
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Table 9.A (Continued)
Handheld Pendant Tasks
Refer To
Task # Press Key To Select Chapter
8. Reverse the probe
feedback phase of your
linear encoder. <DEBUG > Debug Menu 6
<F2> Integration
<F2> Invert Probe
<IMC-120> Password”
<ENTER> To enter Password
<ENTER> Return to Debug main menu

9. Monitoring Positioning,
Following Error, and
Speed of Master and
Slave Axes

<STATUS > Status Menu 4
<F3> Slave (main) Axis Status

<MORE > Master (auxiliary) Axis Status

* Whenever a password is needed as noted above, the display reads: Enter Password To Complete

Selection.

Open Loop Procedure

Use the following steps to perform open loop

integration.

1. Remove power to the IMC-120 servo controller module
and servo drive.

2. Remove servo drive fuses to ensure that the servo
drives are disabled.

3. Disconnect the servo motor from the ball screw.

4. Replace the axis fuses, then re-apply power to the
IMC-120 servo controller module and the servo
drive.

5. Use the handheld pendant to select the OPEN LOOP

* JOG mode (see task #1).
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6. Press the E-Stop Reset pushbutton and allow the
system to come out of E-Stop. At this point, the
IMC-120 servo controller module is not commanding
motion (VELOCITY COMMAND = OV) and is not
attempting to close the position loop.

7. If the motor rotates without acceleration, you may
need to adjust the drive balance; refer to the
servo drive manufacturers instructions.

If the motor starts to accelerate, the leads from
the tachometer to the servo drive are reversed or
disconnected.

If the motor is stationary or is moving very'
slowly, proceed to step 8.

8. As you watch the servo motor, command an open-loop
jog in both directions (<JOG+ > and <JOG->) at a low
speed. To set up jogging on the handheld pendant,
perform the following tasks in table 9.A.

1. select open loop jog (see task #1)
2. select jog type (see task #3)
3. select low jog speed (see task #4)

The motor should respond in both directions and
return to a stationary position when the command is
terminated. .

WARNING: If sudden high speed rotation occurs, the
velocity loop is not properly closed at the servo

drive. Do not proceed until the problem has been
corrected. See your drive manufacturers

instructions for details.

- 9. Remove power to the IMC 120 servo controller module
and the servo drives.

10. Remove servo drive fuses to ensure that the servo
drives are disabled.

11. Connect the servo motor to the ballscrew. Locate
the axis near the midpoint of its travel.

12. Replace the axis fuses, then re-apply power to the
IMC 120 servo controller module and the servo
drive.
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13.

14.

15.

16.

17.

Verify that the handheld pendant is still in the
OPEN LOOP JOG mode.

CAUTION: Do not select NORMAL JOG mode (see task
#1) during this procedure or sudden motion may -
occur. Keep all personnel away from this axis.

Press the E-Stop Reset pushbutton to allow the
system to come out of E-Stop.

CheckA for correct phasing of the velocity command:

e Pressing <JOG + > in OPEN LOOP JOG mode should

cause axis motion in the direction that part
programs will call positive (ignore the pendant
position display).

e Pressing <JOG -> in OPEN LOOP JOG mode should
cause axis motion in the direction that part
programs will ¢all negative (ignore the pendant
position display.)

If the direction is incorrect, select INVERT D/A to
invert the velocity command polarity (see task #5).

CAUTION: Keep the axis near its center of travel.
Running the axis into its mechanical stops could
damage equipment.

If you inadvertently run an axis far enough to trip
an overtravel limit switch, you will cause an E-
Stop and the power to shut off. Manually back the
axis off the limit switch and then press the E-Stop
Reset pushbutton to re-initialize the axis.

Run the axis at increasing speeds in both
directions (see task #4 to change speeds). Check
for smooth axis motion. There should be no
mechanical vibration or cogging. If there is, take
appropriate corrective action.

Verify that 1/2 the maximum velocity command causes
axis motion at approximately 1/2 the maximum axis
speed. Check this for both directions of axis

motion. You may need to adjust the servo drive.

Refer to the servo drive manufacturers

instructions.
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18.

19.

20.

Using the handheld pendant, monitor axis position
feedback as you move the axis slowly in both
directions (see task #9). When the axis moves in
the positive direction (JOG +), axis position should
increase in the positive direction. When the axis
moves in the negative direction (JOG-), axis
position should change in the negative direction.

If you obtain opposite results, select INVERT
FEEDBACK to invert the phase of the feedback (see
task #6). Repeat step 18 to insure that you have
corrected the problem.

Important: If you have inverted either D/A or
FEEDBACK AMP parameters, upload AMP parameters so
that they are the same as the AMP parameters stored
offline. Also correct your wiring drawings so that

they agree with AMP parameters.

Repeat this procedure for all axes being integrated.

Closed Loop Procedure

Follow this procedure to close the axis positioning
loop. You MUST perform this procedure in conjunction
with the servo drive manufacturers instructions.

You must perform the open-loop procedure before you can
perform the closed-loop procedure.

1.

Make sure that the axis is at the approximate .
midpoint of its travel.

Power up the IMC-120 servo controller module and
the servo drive.

Using the handheld pendant, select the OPEN LOOP
JOG mode (see task #1).

Press the E-Stop Reset pushbutton to allow the
system to come out of E-Stop.
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5. Using the handheld pendant, select the NORMAL JOG
mode (see task #2). The IMC-120 servo controller
module is not commanding motion, but'is closing the
position loop. :

If the open loop procedure was performed correctly,
no axis motion should occur.

WARNING: The operator should be prepared to hit the
E-Stop button in case unexpected motion occurs. If
this happens, the open loop procedure was not
performed correctly. Do not continue until the
problem is corrected.

6. Verify that there is no axis motion. If necessary,
adjust the drive balance (at the servo drive) so
that:

e the axis following error (See task #9) is zero

e no motion occurs, when the IMC-120 servo
controller module is not commanding motion
(analog output voltage is zero).

7. Jog the axis in the positive direction <JOG+ > at
about 1/2 maximum traverse speed. Calculate to see
if the following error is correct (see task #9 to
monitor the following error):

If loop closure method = standard

Following error = velocity
gain *1000

If loop closure method = velocity feed forward

Following error =(velocity)(1-feed forward const.)
' (gain*1000)

See chapter 11 of the IMC 120 Motion Control System
Programming Manual, Publication 1771-6.5.51, for
additional AMP parameter details.

If necessary, adjust the gain of the drive to
achieve the correct following error.
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10.

11.

Jog the axis in the negative direction <JOG-> at
the same rate used in Step 7. The following error
should be the same. If not, lower one of the D/A
voltage values (either parameter #2580, Output
Voltage at + Max Speed or parameter #2590, Output
Voltage at - Max Speed) in AMP to compensate.

Repeat steps 7 and 8 to verify the correction. The
following error should be the same for both
directions. '

Jog the axis in both directions at various speeds
and observe the following error. At each speed, the

following error should be the same for axis motion

in either direction.

Jog the axis back and forth within its range of
travel. Use feedrate override to vary axis speed.
Verify that axis motion is smooth and stable at all
speeds, including rapid traverse, in both
directions.

If it is not, check the AMP parameters that affect
motion (see Chap. 11 in the IMC 120 Motion Control
System Programming Manual, publication 1771-6.5.51,
for AMP motion parameters). These parameters
influence axis stability and positioning accuracy

and may require minor adjustment at this point. If
necessary, adjust the servo drive according to the
manufacturers instructions to obtain the desired
results.

Repeat this closed-loop integration procedure for
each axis.
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9.8 3
Testing Homing Using the Home Position Switch

To home an axis to the home position switch, follow
this procedure.

Press Resuit

1. <JOGS > display the Jog main menu.

Select Jog Type:
2. <Fi1> display the Jog Type menu.
Example:
F1 = continuous
F2 = incremental
F3 = HOME
F4 =

return to pos
3. <F3> select HOME jog type
4. <ENTER> return to the Jog main menu

. Select a Jog Speed:
5. <F2> ~ display the Jog Speed menu.

6. <F1>,<F2>, select the desired jog speed
<F3>,0or <F4>

Example: *

F1 =50 IPM
F2 = 100 iPM
F3 = 200 IPM

F4 = 500 IPM

7. <ENTER> return to the Jog main menu

8. <JOG+> jog to the home position witch. ™™
or <JOG->

Notes:

b3

The values shown are examples only. The values you
will see are the values set in AMP.

**  When you jog to home, the IMC 120:

1. moves to home position switch (move direction and
speed is determined by operator)

2. moves off the home position switch (move direction
is determined by AMP parameter # 2260, Dir. To Move
Off Limit Switch, and speed is determined by AMP
parameter #1060, Speed to Move to Null/Marker)
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3. moves toward home (the speed is determined by AMP
parameter # 1060, Speed of Move To Null/Marker, and
the direction depends on:

° location of the null/marker
] Home Calibration Vaiue, AMP parameter # 1150
° SPHASE system variable

.The Home Position Value (AMP parameter #1140 is loaded
into current position register.

The message HOME SUCCESSFUL is displayed on the
handheld pendant. .

Refer to Chapter 12, Homing Parameters of the IMC 120
Motion Control Programming Manual, Publication Number
1771-6.5.51.

9.9 -
Testing Homing Using Nearest Resolver Null or Encoder Marker

To home an axis to the nearest resolver null or encoder
marker follow this procedure:

Press Result
1. <JOGS> display the Jog main menu.
Select Jog Type:
2. <F1> display the Jog Type menu.
Exampile:
F1 = continuous
F2 = incremental
F3 = HOME
F4 = return to pos
3. <F3> select HOME jog type
4. <ENTER> return to the Jog main menu
5. <JOG+> jog to the home position *
or <JOG->
Notes:

*When you jog to home, the IMC 120:

1. moves to the nearest nuill or marker (home position). The IMC
120 moves to home position at the speed selected in the Speed
to Move to Null’/Marker system parameter in AMP.

2. loads current position into Home Position system parameter
3. Modifies home position with the Home Calibration Value system

parameter and the $PHASE system variable. The message HOME
SUCCESSFUL is displayed on the handheid pendant.
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9.10
Testing Master Feedback Wiring

To check whether the master axis in a ratioing
application is wired correctly, use this procedure:

1. plug in the handheld pendant into the servo
controller that controls the slave axis. -

2. Use these steps to display master axis status.

Press Key Displays

<STATUS > the Status menu
<F3> the slave axis status
<MORE> the master axis status

" Refer to Chapter 4, Monitoring IMC 120 Status, in
the IMC 120 Handheld Pendant Operators Manual,
Publication 1771-6.5.50.

3. Move the master axis to a known position at a known

speed.

4. Check the master axis status display to verify
whether this distance and speed is displayed.
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9.11
Integratmg Dual Resolvers

- To integrate dual resolvers, use this procedure:

1. Make sure the master/vernier dual resolvers are
wired correctly. Refer to figure 8.12

2. Make sure that the master resolver is moving in the
right direction. Then make sure that the vernier
resolver is moving in the same direction as the
master. Use tasks #6 and #7 in table 9.A to reverse
either the master or the vernier resolver feedback
phases.

3. Identify extreme limits of axis travel (either hard
stops or overtravel limit switches) and move the
axis so that it is halfway between these limits
(tape measure accuracy is permissible).

4. Disable the drives by putting the control in E-

Stop.
5. Access the dual resolver setup page by doing the
following:
Press Kay To Seiect
<DEBUG> Debug Menu
<F2> ) Integration
<-Me > More
<F2> Dual Resoiver

important if you select this page by accident, press the
<MORE > key to retum o the previous page.

<IMC-120> To enter Password
Important The password prompt is necsssary, since making

changes from this page can affect the operation of the
control.

6. Rotate the resolver package s main shaft until the
master axis position is at 0.

7. Loosen the vernier’s resolver mounting cleats.
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9.11.1 :
Testing Dual Resoivers

10.

11.

Rotate the vernier axis until its position reads
2000. If the master axis drifts off of the 0, then
repeat steps 6 and 8.

Important: It is not necessary to set the master
and vernier to exactly 0 and 2000. Thereis a
tolerance value equal to 1/2 the difference between
master and vernier counts in one revolution.
However, if the values you attempt to record exceed
this tolerance, you will get the message:

"RESOLVER POSITIONS OUT OF TOL."

Secure the mounting cleats and couplings of the
resolver.

Press the <Enter> key after manually adjusting the
axes to save a new offset.

Important: If the system does not accept the new
offset, turn the <Shift> key off so the system
acknowledges the <Enter> key. Then, repeat step
10.

Home the axis to the nearest resolver null (refer
to section 9.9) or home position switch (refer to
section 9.8). You only need to perform the homing

cycle once.

Follow this procedure to test whether the dual
resolvers are working correctly:

Use the status menu on the handheld pendant to verify
axis positions before system shut down and after system
power up.

1.

2.

Plug in the handheld pendant into the servo
controller.

Move the axis to a known position.
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3.

Use these steps to display the master resolver
position status. Note this position.

Press Key Displays
<STATUS > . the Status menu
<F3> the master position

9.11.2

Powering Up Dual Resoivers

Refer to Chapter 4, Monitoring IMC 120 Status, in
the IMC 120 Handheld Pendant Operators Manual,
Publication 1771-6.5.50.

Power down the system, then power the system back:

 up.

Check the position of the axis; the position should
be the same.

Powering Up an IMC-120 servo controller module
configured with dual resolvers initiates the internally
controlled absolute position cycle that consists of:

1.

checking to see that the axis has been homed at
least once.

If the axis has been homed, the cycle continues. If
the axis has never been homed then the cycle aborts
and the axis is marked as not having been homed. To
home the axis, refer to sections 9.8 and 9.9.

The cycle also aborts if the axis is within a limit
(specified by AMP parameter 3110, Min Counts From
Travel Limits) of either travel limit. Travel

limits are the far right or far left ends of the

interval determined by the resolver ratio.

calculating the absolute position

asserting that the axis has been homed.
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A0
Appendix Overview

This appendix contains the drawings for the following
cables:

1771-CAP (figure A.1)

1771-CAPA (figure A.2)
1771-CAPR (figure A.3)
1771-CT50 (figure A.4)
1771-CT45 (figure A.5)

Each drawing shows:

e thecable
e wiring diagram
e specifications for making the cable
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~ Servo Controller Module
Axis E-Stop 1/0
1771-HS - P2

Figure A.1

1771-CAP Cable Specifications and Wiring Diagram

Molded Cable Hood
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equivalent
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Drive Return |21 ) — FO2 @
Drive Shield E ros [47}
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Figure A.2
1771-CAPA Cable Specifications and Wiring Diagram

Cable - Belden 8778 or
equivalent

f— 20.00"+5'50—————>‘

-1.50 /

15 pin D-subminiture
connector. Male pins. Metal

Molded Cable Hood shell. AMP P/N 205206 or Molded Cable Hood
equivalent.
Servo Controller Module Termination Panel
Auxiliary Feedback Auxiliary Feedback
Signal 1771-HS-P1 1771-HT - A3

Channel A HI | 1 } A~

Channel A LO @ ‘

Channel ASHLD | 3

Channel B HI [ 4 "‘)

Channel BLO l 5 |L
Channel B SHLD E—J

+5V}1 7

D

D
BlesE

A

D

+5V Return { 8
+5V Shield | 15

Channel ZH1 [ 9] ("‘)

Channel zLO [10}
Channel Z SHLD
Rot. LO [12}- ("

Rot. Hi | 13
Rot. SHLD

D

D

NEPEEEEEE

;s';s;s S

o

——
-
w

—
H

18731
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A-4 Cable Drawings

Figure A.3

1771-CAPR Cable Specifications and Wiring Diagram

Male pins .
AMP P/N 205206
or equivaient

1

+5.50

f— " S A—
120.00 -1 .50

Cabie - Belden 8778 or
equivalent

Female sockets

AMP P/N 205205

TO 1771-HR

15

15 pin D-subminiture
connector.

Molded Cable Hood

Resolver Excitation Module
Stator Drive

or equivalent

TV-1H-1LL1 OL

Molded Cable Hood

Termination Panel
Resolver Drive
Female Sockets
1771-HT - A2

S[E

CosOHlE »

Male Pins
Signal 1771-HR .
SinoHI| 1 T '
SinORET| 2 ( 5 ><>< ( L
Sin 0 SHLD
XX

Cos 0 RETI 5 }
Cos 0 SHLD [EJ

sin1HI[9} ("\) X)(

)

sin 1RET[10
Sin1SHLD

Cos 1HI[12 A A\
Cos 1RET |13 ( ) m (

BEEEEEE

Cos 1 SHLD

13

-
H

15732
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Figure A.4
1771-CT-50 Cable Specifications and Wiring Diagram

Cable - Belden 9608 or

/ equivalent
4 e +12.50 _
|e————300.00"" ;"5 —————|

e
. ' - = Fernale sockets
Male pins 2 / 0.0 >
AMP P/N 205204 - =S o |AMP P/N 205203
or equivaient ~ & 8 or equivalent
S 9 Pin D-Subminiature Connector
-
Molded Cable Hood ) Molded Cabie Hood
1771-HS-P3 1784-T50
A —{3]
— =
A, \/ 5]
E]__\r . Female Connector
Male Connector 15733
Figure A.5
1771-CT-45 Cable Specifications and Wiring Diagram
Cable - Belden 9608 or
/ equivalent
«»+12.50
4———J/ 300.00 3.95
Male pins 3 Female Sockets
AMP P/N 205204 - AMP P/N 205207-1
or equivalent p-y or equivilant
| ««——— 9 Pin D-Subminiature Connector ———u @
Molded Cable Hood Molded Cable Hood

1771-HS-P3 1784-T45

I
b
]

P

Femaie Connector

Male Connector 17239
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B.0 o
Appendix Overview

In this appendix, we discuss how you. can wire your IMC
120 system without a termination panel. If you don’t
use a termination panel, you will need to wire from the
IMC 120 system module (servo controller and optional
resolver excitation) connectors to the following user
devices: '

e fast inputs and outputs

e E-Stop Reset pushbutton, E-Stop string, and E-Stop
relay

‘e feedback devices (encoder or resolver)

e drives

Specifically we:

e list the connector pinout signals of the servo
controller and resolver excitation modules

e discuss how to use the wiring diagrams in chapter 9'.
and these connector pinouts to help you wire your
system

e list the distance limitations for locating these
user devices

B.1 .
Pinout Signals for the Servo Controller Module

The following tables show the following user side
connectors and pinout signals for the servo controller

module.

Table User Side Connector and Pinout Signals
BA - AXIS E-STOP 1/0

BB AUX FDBK

B.C RS-232
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B-2 Wiring Without the Termination Panel
Table B.A
50 Pin AXIS E-STOP 110 Connector and Pinout Signals
Signal Pin #
CHA. HI 1
CHA.LO 2
CHA.SHIELD 3
CHB.HI 4
CHB.LO 5 Controlled Axis
CHB.SHIELD 6 Encoder Feedback
CHZ.HI 34
CHZ.LO 35
CHZ.SHIELD 36
+5V 40
+5V RET 41
+5V SHIELD 42
1 0180 34
+5V 24 ' oge
+5V RET 25 Controlled Axis : PY :
+5V SHIELD 26 - Encoder Power .: °
. ) e_ 0
°
+15V 7 : ® :
+15V RET 8 oge
+15V SHIELD 9 b I
ose
DRIVE 37 Controlled Axis :. :
DRIVE RET 21 Velocity Command 0%
DRIVE SHIELD 38 17| o330 50
ROT.HI 18 Controlied Axis Axis E-Stop /0
ROT.LO 19 Resolver Feedback 15724
ROT.SHIELD 20
FI1/TOUCH PROBE 12
Fi2 13 Fast Inputs
Fi3 14
Fi4 15
+24V 10 } Fast Input
+24V 11 Power
FO1 45
FO2 45 Fast Outputs
FO3 47
FO4 48
+24V RETURN 43 } Fast Output
+24V RETURN 44 Load Return
ESTOP STATUS 16
ESTOP RESET 17 Customer ESTOP
I 49 Connections
-~ 50
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Table B.B
15 Pin AUX FDBK Connector and Pinout Signals

Signal Pin #
CHAHI 1
CHA.LO 2 Auxiliary Feedback
CHA.SHIELD 3 Encoder Connections
CHB.HI 4 1 9
CHB.LO 5
CHB.SHIELD 6
CHZ.HI -9
CHZLO 10 ) 15
CHZSHIELD 11 Augxiliary
Feedback
+5V 7 15725
+5V RETURN 8 Auxiliary Encoder
+5V SHIELD 15 Power
ROT.HI 13
ROT.LO 12 Auxiliary Feedback
ROT.SHIELD 14 Resolver Connections
Table B.C
9 Pin RS-232 Connector and Pinout Signals
Signal Pin #
MUSHROOM PB 1 1
MUSHROOM PB 2 5
RS232 OUT 3
RS232 IN 2 1
Connections for 1771-HD 2 g
+15v 6 Hand Held Pendant and 3 8
+ 15V RETURN 7 1784-T50 Off Line 5 9
Deveiopment System
TEACH ID 4 RS-232
TEACH ID RETURN 8 15726

SHIELD : 9
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B.2
Pinout Signals for Optional Resolver Excitation Module

Table B.D shows the pinout numbers, signals, and
locations for the Stator Drive connector of the
resolver excitation module.

Table B.D
Stator Drive Connector and Pinout Signals

Pin # Signal

1 SINQ Hi

2 - SINO RET :

3 SINQ SHLD for Controiled Axis 1 9
4 COSO0 HI

5 COS0 RET

6 COS0 SHLD

7 ‘not used 15
8 not used 8

9 . SIN1 HI Stator
10 SIN1 RET Drive

1 SIN1 SHLD for Auxilliary Axis 15725
12 COS1 Hi

13 COS1 RET

14 COS1 SHLD

15 not used
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B.3
Distances to User Devices

Table B.E shows the maximum distances your user

devices can be located from the IMC 120 system modules
(servo controller or resolver excitation).

Table B.E

Maximum Distances of User Devices

Maximum Distance

(in cable feet)

User Device

N/A
N/A
50

100

100
100

50

fast inputs and outputs
E-Stop Reset Pushbutton
+5V local encoder

+ 5V remote encoder with additional
power supply

+ 15V encoder
resolver

drive ampilifiers

B.4
Using the Wiring Diagrams in Chapters 7 and 8

Use the wiring diagrams in Chapter 9 to help wire your
user devices to the IMC 120 servo controller and
resolver excitation modules.

Match the connector signals from the servo controller
and resolver excitation modules (see tables B.A, B.B,

and B.D) and match them with the signals on the

connector blocks of the termination panel. There is a

one to one connection relationship between these
connectors (except for the E-Stop and drive enable

signals). Then follow the signals from these connector

blocks to the various user devices.
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Table B.F lists the following wiring diagrams in
chapters 7 and 8 to help you wire your IMC 120 system
without termination panels.

Important: Note the jumper wires that configure the
servo controller module for encoder or resolver
feedback are in figures 8.3, 8.4, 8.5, and 8.9.

Table B.F

Wiring Diagrams in Chapters 7 and 8

Figure Description

71 Typicai fast I/0O connections

7.4 : Touch Probe Interface Wiring

75 E-Stop circuitry for a one axis system

786 E-Stop Circuitry and Equivalent Ladder
Diagrams for a Two or Three Axis System

7.7 E-Stop Circuitry and Equivalent Ladder
Diagrams for a Four Axis System Using a
Spare Contact

7.8 E-Stop Circuitry and Equivalent Ladder
Diagrams for a Four Axis System Using an
Additional Customer Supplied Relay

83 Local 5V Encoder Feedback Connections

8.4 Remote 5V Encoder Feedback Connections

85 Remote 15V Encoder Feedback Connections

89 Connecting a Resolver

8.10 Local 5V Encoder Wiring for Ratioing and
Linear Probing Applications

8.11 Remote SV Encoder Wiring for Ratioing
and Linear Probing Applications

8.12 Resolver Wiring for Ratioing and Dual
Resolver Applications

8.13 - Wiring Diagram For Series 1388 Drives

8.14 Wiring Diagram For Series 1391 Drives

8.15 Wiring Diagram For Series 1389 Drives

8.16 Wiring Diagram For Series 7930 Drives
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E-STOP Circuitry Drawings

Study the E-Stop Circuitry drawings and implement the
equivalent circuit. You may not need the additional
control relays (CR2 and CR3, etc.) if the drive
amplifiers can be enabled at the same time. You will,
however, have to purchase at least one control relay
that is equivalent to the one used in our termination
panel with the following specifications:

Potter and Brumfield

# KHX 17D11-24

Coil: 24VDC 650 ohms
Contact 3A Resistive 120 VAC
Arrangement: 4 Form C
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C.0 .
Appendix Overview

This appendix describes:
e the factors influencing resolver performance that
you should consider when choosing the best resolver

for your application.

e the factors that you should consider when choosing
dual resolvers

|
Resolver Performance

Resolvers are precision analog devices. The electrical
specifications of the resolver you choose affects the
feedback performance of the IMC 120. Some resolvers,
although technically compatible, will not perform as
well as others.

The IMC 120 uses a technique for resolver feedback
called "phase analog resolver to digital conversion".
This means that you must use receiver resolvers (stator
primary). Using brushless type resolvers enhance
reliability and avoid generating noise in your
application.

If you have an application that requires limited
rotation of the resolver, you could use resolvers with
"hairspring" connections to the rotor.

There are 2 main areas of resolver performance to look
at when choosing the right resolver for your
application: o

e resolver output (rotor)

e resolver input (stator)
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C.1.1
Resolver Output Considerations

The resolver you choose should have a rotor return
signal with a reasonably high amplitude. The amplitude
should be high enough to promote good zero-crossing
detection. A higher slew rate at zero-crossing will
optimize the performance of the zero-crossing
comparator in the IMC 120, and will provide benefits in
accuracy and noise immunity.

Two basic factors affect the amplitude of the output
signal:

e resolver transformation ratio
e resolver rotor impedance
Resolver Transformation Ratio

The transformation ratio (TR) of a resolver indicates
the ratio of output to input signal for a no load
condition. Inh general, most resolvers have
transformation ratios near 0.5 in a 1.0 to 5.0 kHz
range. A typical range of transformation ratio is 0.3
to 2.0 kHz. A higher transformation ratio is
desirable, since it increases the amplitude of the
rotor return signal. Unfortunately, a higher
transformation ratio is usually accompanied by a
degraded (higher) output impedance.

If possible, you should look for resolvers that have
their transformation ratios specified close to the
frequency of operation: 2.5 kHz for the IMC 120. If
the specifications for the resolver are cited

reasonably close to 2.5 kHz (3.0 kHz, for example), you
can still get a good estimate of the transformation
ratio in your application.

Most resolver data sheets cite a nominal transformation
ratio. Many resolvers claim a potential variation of

up to +10%. You should include this effect in any of
your calculations.
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Resolver Rotor impedance

The resolver rotor should be a good signal source, that
is, it should have low output impedance. This will
convey a good phase-shifted carrier signal back to the
R/D converter on the IMC 120 servo controller module.

Look for the specification Zyg: meaning the impedance
(Z) of the rotor (r), with the stator shorted (s).

Since resolvers are reactive devices, their impedance
properties depend on their frequency of operation, and
you should determine the impedance of the resolver at
the frequency of operation to make an accurate
projection of output signal amplitude. The frequency
of operation for the IMC 120 is 2.5 kHz.

Making direct comparisons of resolver specifications
from one frequency to another are difficult. Often, a
resolver manufacturer will simply characterize a
resolver in the lab to determine its parameters at an
alternate frequency.

The net load seen by the resolver rotor is a complex
impedance. It is composed of the shunt termination
resistance of the IMC 120 (4.75K ohm line-to-line) in
parallel with any parasitic cable capacitance.

For short cable lengths, the resistive part of the load
will dominate. The voltage divider formed by the rotor
output impedance and the shunt termination resistance
of the servo controller results in a decrease in

expected signal amplitude.

Longer cable lengths may result in accumulating shunt
capacitance. This could form a "tank circuit” with the
inductive component of the resolver rotor. In this

case, it is possible that the rotor signal will

increase in amplitude, but this may also result in an
undesirable effect: a lag in change of phase of the
resolver for "step" changes in rotor position.



C-4

Appendix C
Choosing a Resolver

C.1.2

Resolver Input Considerations

When you look at resolver input specifications, pay
attention to:

e stator impedance
¢ maximum stator input current
Stator Impedance

When choosing your resolver, consider the load .
impedance of the stator windings of the resolver. The
load as seen by the output of the IMC 120 resolver
excitation module must not be greater than the drive
capability of the output buffers.

Look for the specification Zg,: the impedance of the
stator with the rotor winding open. The rotor will
always have some measurable impedance when it is open,
but you can neglect this reflected load for many cases.
The stator load impedance should be specified close to

the frequency of operation: 2.5 kHz for the IMC 120.

Maximum Stator Input Current

The last parameter to consider is the input current
limits of the resolver. Many resolvers are specified at
stator drive levels of 4V to 12V RMS at the recommended
frequency of operation. The output level of the IMC

120 resolver excitation module is approximately 7V RMS,
and this should be generally acceptable.

Avoid resolvers that would be "overdriven" with a 2.5
kHz, 7V RMS carrier. If the stator currents are above
these limits, linearity could degrade as the magnetic
materials in the resolver operate outside their linear
region.
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C.2
Choosing Dual Resolvers

You should use a dual resolver package:

e that is of the master/vernier type; not of the
coarse/fine type. The master/vernier ratio must be
less than 1.

e in which each master.and vernier resolver has the
same make and model number so that each has similar
drift and electrical characteristics

Important: Remember that optimum resolver
performance is more critical in dual resolver
applications. Any errors of sufficient magnitude
may result in erroneous home positions (multiple
turns), as opposed to errors within only one turn.

e in which each master and vernier resolver are on
'the approved IMC 120 list of resolvers (refer to
table 2.E)

The servo control can reliably accommodate dual
resolvers with a maximum master/vernier ratio of
800/801. With this master/vernier ratio, maximum axis
travel = servo resolution x 3,200,000.

For your application, determine allowable axis travel
with the following formula:

allowable axis travel = (counts/cycle) x (master
resolver turns) x (servo
) resolution)
Where:

e counts/cycle = 4000 feedback counts per electrical
cycle of an IMC 120 compatible resolver

e master resolver turns = the master portion of the
master/vernier ratio. For example, if the
master/vernier ratio is 144/145, use 144.

® servo resolution = inches or millimeters of axis
travel per feedback count.

For example, using an IMC 120 compatible resolver with
4000 counts/cycle, the master/vernier ratio is 144:145
and servo resolution is .0005 inches/count, then:

max. axis travel = (4000) x (144) x (.0005)
= 288 inches
= 24 feet
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C.3
Dual Resolver Alignment Procedure
Use

This application note describes a method of aligning the master and
vernier axes of a dual resolver system. The procedure does not
require the use of any equipment other than the 1771-HD handheld
pendant. The feature of the handheld pendant used for this
procedure is the distance to null display. You must also use
firmware revision levels 1.03 or above of the main CPU firmware,
and 1.06 or above of the servo firmware for this procedure to
function properly. Key numbers indicated in brackets [F2] refer to
function keys of the handheld pendant.

Notes

Edit the AMP file and make the dual resolver travel limit parameter
1 count (default is 4000 counts). Compile and download this
modified AMP file to the controller. Select the JOG TYPE to be
CONTINUOUS and select the DISTANCE_TO_NULL display of the
INTEGRATION menu [F2] under the debug menu on the handheld
pendant. Move the axis and note the distance to null position
update for a particular direction of the movement of the axis
(clockwise or counterclockwise) main shaft. Leaving AMP at 1 count
for this parameter provides the maximum axis travel. Therefore,
you will not be required to download another AMP.

Identify the axis position which will be the minimum position of the
travel. This will be at one extreme end of the axis travel. By
performing the following steps, you will align the controller and the
mechanical system to establish the machines minimum travel.

Master Axis Alignment Procedure:

1)  Move the machine to the desired minimum position, then
disable the drive by putting the control in E-Stop.

2)  Position the axis exactly where you want it and secure it so
that it does not move.

3)  Align the master resolver null at this position by: selecting
the DISTANCE_TO_NULL display under the
INTEGRATION menu, loosening the mounting cleats that
hold the master resolver to the backplate in the resolver
package, and slowly rotating the master resolver until the
DISTANCE_TO_NULL displayed is zero.

Note: This adjustment must be made precisely because the
position must be accurate to 1/4000th of a revolution.

4)  When the adjustment is completed, tighten the master
resolver mounting cleats.
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Vernier Axis Alignment Procedure

1)  You must switch the master (resolver 1) and vernier (resolver
2) plugs at the termination panel in order to view the null
position on the vernier resolver. When the resolvers are
switched, select the INTEGRATION menu [F2] under the
DEBUG menu on the handheld pendant.

2)  Loosen the mounting cleats on the vernier resolver and rotate
the resolver until the distance to null displayed is equal to
one count. Remember to turn the resolver slowly as you must
be accurate to 1/4000th of a revolution.

3)  Check again to be certain that the resolver cleats are
tigtened.

4)  Note the current axis position, then move the axis and make
sure that the position update on the DISTANCE_TO_NULL
display is the same as the direction noted in step 2 of this
procedure. If the direction is different, reverse the SIN and
SIN RETURN for the vernier resolver; (it should still be
connected to the resolver 1 plug). Move the axis to the
position noted earlier in this step.

5) Now switch the termination panel plugs to their original
wiring (master connected to resolver 1 and vernier connected
to resolver 2). The master should be aligned at this point.
You can verify this by looking at the DISTANCE_TO_NULL
display. It should display the zero null position.

Homing the Axis

Select the job type for this axis as HOME and proceed to HOME the
axis. If the system is set up to HOME TO NULL in the AMP
configuration, the axis will not move because it is already plsitioned
at the null. If the system is configured to home to a switch the axis
will first move to the limit switch and then move to the minimum
position provided the closwest NULL off of the switch is the
minimum position defined in step 3.

This completes the alignment procedure. If the axis is moved further
in the negative direction from the minimum position in step 3, the
system may indicate that it is out of alignment. Therefore, it is
recommended that the home position be equal to, or more negative
than, the negative software overtravel limit. This HOME position
will be equal to the HOME position defined in the systems AMP
parameters.

The axis should not require homing again once this procedure has
been completed unless the master vernier resolver package is
mechanically disconnected from the machine mechanics, or there is
suspicion of the integrity of the mechanical couplings.
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D.0
Appendix Overview

D.1

Messages Displayed On The

This Appendix contains error messages displayed on the
handheld pendant or sent to the PLC for handling
during power up and testing of the IMC 120 hardware.

Handheld Pendant

Table D.A lists error messages that are displayed on
the handheld pendant and the causes of the messages

and ways to correct them.

Table DA
Error Messages

ERROR# ERROR MSG

3 CANNOT RESET
NON-RECOVERABLE
"WARN"

4 CANNOT RESET
AMP NOT LOADED
"WARN~

130 CANNOT JOG
IN AUTO MODE
‘WARN"

131 CANNOT JOG
IN AUTO MODE
“WARN"

CAUSE(S)

_ Tried to exit estop
after a non-
recoverable estop
has occurred.

Tried to exit estop
before AMP has been
loaded, or after an
unsuccessful AMP
download.

1. Jog request made with

control in auto mode

-1. Jog request made with
control in auto mode

RECOVERY STEPS

Power down then back up
(currently, there are

no non-recoverable

errors present in the
systems.

Successfully download
AMP.

1. Put control in Manual
mode and resubmit the
request

1. Put control in Manual
mode and resubmit the
request
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ERROR#  ERROR MSG

133

134

135

138

139

256

257

258

289

ILLEGAL JOG
INCREMENT
"WARN"

ILLEGAL JOG
SPEED
"WARN"

ILLEGAL JOG
TYPE
"WARN"

AXIS ALREADY
IN MOTION
"WARN"

CANNOT RETURN
IN AUTO MODE
"WARN"

HOME OPERATION
ABORTED
“WARN"

JOG AXIS BEFORE
HOMING "WARN"

HOMED TOO FAST
"WARN"

RETURN TO POSN
ABORTED
"WARN"

CAUSE(S)

1. Value < Qor > 6

1. Value < Qor > 3

1.Value < Qor >3

1. Axis is in motion

1. Control is in auto
mode

2. Homing operation has
occurred since manual
mode was entered

3. Homing or jogging in
progress

(1) released JOG +
or JOG-button

(2) broken or
incorrectly wired
home switch

System has not seen a
NULL marker since
power-up.

Axis ran into the
switch at too high
velocity.

1. The Return To Posn
has been aborted by
the PLC or

2. by releasing the
[JOG +] or [JOG-] key
on the HHP.

RECOVERY STEPS

1. Reprogram the increment
value

1. Reprogram the speed
value

1. Reprogram the jog select
value

1. Try again once axis
motion ceases

1. Place control in
manual, reprogram
2. None

3. None

(1) n/a

{2) replace or
correctly wire
home switch.

Jog the axis in

either direction at

least one revolution

of the feedback device:
then home the axis.

Slow down the speed
at which the axis
runs into the home
switch.

1. Start the function
from the PLC again

2. Start the function
from the HHP again by
pressing either the
[JOG +] or [JOG-] key
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ERRQR# ERROR MSG CAUSE(S) BECOVERY STEPS
261 RETURN TO POSN 1. Informational message 1. N/A
SUCCESSFUL saying the Return To
Posn requested by the
PLC or HHP was performed
successfully.-
263 HOMED 1. Informational message 1. N/A
SUCCESSFULLY saying the homing
operation requested by
the PLC or HHP was
performed successfully.
384 OVERTRAVEL Jog or speed Push the "more" key
"WARN" move encounters a
software overtravel
512 FEEDBACK IS MARGINAL  IMC 120 hardware detected None; this is a warning
(SLAVE) "WARN" a feedback failure message only. However
- on the slave if this message appears
feedback device. often, the feedback
This error is not device should be
fatal uniess it occurs checked.
multiple times during
a 9.6ms iteration.
513 FEEDBACK IS MARGINAL  IMC 120 hardware detected None; this is a warning
(MASTER) "WARN~ a feedback failure on message only. However
master feedback device. if this message appears
This error is not fatal often, the feedback
unless it occurrs device should be checked.
multiple times during
a 9.6ms iteration.
640 MEMORY CARD BATTERY Battery backing up Upload ail files and
LOW "WARN" memory card is low AMP to ODS; replace
battery; download
all files and AMP
to the IMC 120
915 CANT RUN 1. Attempt to start or 1. Perform an Estop Reset
CONTROL IN resume a program while operation, then try to run
ESTOP in estop. the program again.
917  CANT RUN . 1. Attempt to run a program 1. Home the axis. Try to
AXIS NOT HOMED before the axis has been run the program again.
homed after power up.
918 SORRY YOUR 1. Password was incorrect 1. Try again
PASSWORD IS

INCORRECT
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ERROR# ERROR MSG CAUSE(S) RECQVERY STEPS

919 CAN'T CHANGE 1. SDELPHASE can't 1. Hit MORE key on HHP and-
WHEN NOT be modified to a select another variable to
RATIOING value other than the modify or RATIO the axis

current value when not to a master via a MML
- RATIOing. program and try to modify
$DELPHASE again

920 CAN'T ARM 1. SPROBE__ARMED can't be 1. Hit MORE key on HHP and
PROBE WHEN modified to TRUE via the select another variable to
NO PROBE handheld pendant when modify or change probe

there is no probe or type to be either trigger
linear probe. probe AMP utility

1024 OVERTRAVEL The programmed Programming error;
*ERROR" position has program position

exceeded an AMP somewhere within the
specified positive overtravel limits or
or negative overtravel. extend the limits.

1152 MASTER POSITION The master position Programming error;
TOLERANCE feedback speed is slow the master axis
"ERROR" greater than the AMP prior to entering

specified master RATIO mode to

position feedback within the AMP

tolerance. specified
tolerance or
increase the AMP
value.

2304 RATIO OVERTRAVEL if there are Programming error:
"ERROR" overtravel limits overtraveis may not

present OR the axis be present on an axis
has not been homed that is RATIOing to a
AND the program master; also, the
attemnpts to begin axis must have been
RATIQing this error homed prior to
occurs. attempting the RATIO.

3072 SLAVE FEEDBACK HIGH Feedback from slave Reset from estop. If

"‘ERROR"

device was a vaiue
higher than physically
possible for the device
used. Caused by wrong
no. of feedback counts:
may be miswired, wrong
AMP settings, or noise.
This error causes estop.

the probiem persists,
check the wiring for
noise, accurate wiring.
Also, check AMP for
gated or non-gated
marker and AMP set for
correct feedback counts.
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ERROR#

ERROR MSG

AUSE

3073 MASTER FEEDBACK HIGH Feedback value from the

3074

"ERROR"

SLAVE FEEDBACK LOW
"ERROR"

master device was
higher than physically
possible for the device
used. Caused by wrong
no. of feedback counts:
may be miswired, wrong
AMP settings, or noise.
This error causes estop.

Feedback from the slave
device was a value
lower than physically
possible for the device
used. Caused by wrong
no. of feedback counts:
may be miswired, wrong
AMP settings, or noise.
This error causes estop.

3075 MASTER FEEDBACK LOW ~Feedback value from the

3076

3077

"ERROR"

SLAVE QUADRATURE
FAULT "ERROR"

MASTER QUADRATURE
FAULT "ERROR"

master device was
lower than physically -
possible for the device
used. Caused by wrong

" no. of feedback counts:

may be miswired, wrong
AMP settings, or noise.
This error causes estop.

The IMC 120 detected
simuitaneous
transitions on the

A and B channels of
the slave encoder.
This is an illegal
condition. This

error causes estop.

The IMC 120 detected
simultaneous
transitions on the

A and B channels

of the master encoder.
This is an illegal
condition. This

error causes estop.

RECOVERY STEP

Reset from estop. If the
problem persists, check
check the wiring for
noise, accurate wiring.
Also, check AMP for
gated or non-gated
marker and AMP set for
correct feedback counts.

Reset from estop. If

the problem persists,
check the wiring for
noise, accurate wiring.
Also check AMP for
gated or non-gated
marker and AMP set for
correct feedback counts.

Reset from estop. If the
problem persists, check
check the wiring for
noise, accurate wiring.
Also, check AMP for
gated or non-gated
marker and AMP set for
correct feedback counts.

Reset from estop. If the
problem persists, check
the wiring to remove
sources of noise. Also
check the encoder, it may
have failed.

Reset from estop. If the
problem persists, check
the wiring to remove
sources of noise. Also
check the encoder, it may
have failed.
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ERROR# ERROR MSG CAUSE(S) RECOVERY STEPS
3078 SLAVE FEEDBACK Muitiple feedback Check the slave feedback

3079

3080

3200

3328

3456

3712

FAILURE "ERROR"

MASTER FEEDBACK
FAILURE "ERROR"

EXCESS FOLLOWING

ERROR "ERROR"

LOST PLC
COMMUNICATIONS
"ERROR"

USER POWER LOST

HARDWARE ESTOP

FAST OUTPUTS
DISABLED
"HARDWARE ERROR"

failures were

detected on the
slave feedback
device during a
9.6ms iteration.

Multiple feedback
failures were
detected on the
master feedback
device during a
9.6ms iteration.

The value of the axis
following error
exceeded the limit
established in AMP.
This can be caused
by an obstruction

to axis motion, servo
wiring error, or loss
of feedback channel. .
This error causes
estop.

No communication with

the PLC has occurred
within a reasonable
period of time
(approximately 5
seconds). This

error causes estop.

The user power supply
has been shorted or

or disconnected.

This error causes
estop.

The user estop string
has opened.

A fast output is
shorted. This
disables all fast
outputs and causes
estop.

devics, then reset from
estop.

Check the master feedback
device, then reset from
estop.

Reset from estop. If
the problem persists,
check axis mechanics,
wiring, and feedback
device.

Reset from estop. If the
problem occurs again,
check the PLC.

Check the user power
and its connections

to the PLC. After it

is fixed, reset from
estop.

Insure that the device
which opened the
string is functioning
properly, then reset
from estop.

Clear the output
fault then reset from
estop.
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12 slot, 2-6, 3-16
16 slot, 2-6, 3-18
1771-A2B, 2-3, 2-5, 3-18 2
1771-A3B, 2-3, 2-5, 3-19
1771-A4B, 2-3, 2-5, 3-18
1771-CAP cable, 2-5, 2-6
1771-CAPA cable, 2-5, 2-6, 5-5
1771-CAPR cable, 2-5, 2-6, 5-5,
5 1, 4-1
1

, 3-19
-4, 2-6

) 2-
5,
5

, 5-5, A-2
, A-3
-5, A-4
1771-CAS cable, 2-5, 3-1
4-16, 5-4, 5-5, 5-18, 7-9, 9-
1771-CA3B cable, 2-4 4-15, 4-17,4-19
1771-CT50,2-5,5-5,9-2,9-3,A-5
1771-E1, 2-8
1771-E2, 2-8
1771-E3, 2-8
1771-E4, 2-8
1771-HM plug-in memory cartridge,
battery low signal,5-7
enable switch,5-7
lithium battery, 5-9,5-10,5-11
1771-HR resolver excitation module,
cabling;5-13
connecting power, 5-17
grounding,5-15
POWER led indicator,5-12

b4

STATOR DRIVE connector,5-13,B-4

1771-HT termination panel
features, 6-2
mounting,6-3,6-4
wiring practices,6-5,6-6
D-Shell connectors, 6-2
pluggable connectors,6-2

1771-HS servo controller module,
cabling,5-5,5-6
connectors, 5-4
led status indicators, 5-3

1771-1F, 2-8

1771-IX, 2-8

1771-IY, 2-8

1771-0OF, 2-8

1771-PS7 power supply,
configuration plug,4-8
connecting power,4-19,4-20
connectors,4-13,4-14
current limitations,3-7
features,4-12
how to calculate power
mounting dimensions,3-17
mounting to /O chassis,4-16
P/S ACTIVE, 4-13
power limitations,3-1,
requirements,3-1
specifications,4-15

1771-P7 Power supply, 3-1, 3-6

1771-QA, 2-8

1771-QC, 2-8

1784-T50, 2-4, 2-5, 3-8, 5-5,

9-1, 9-2, B-3

19 inch rack, 3-16

4

4 slot, 2-6, 3-18

8

8 slot, 2-6, 3-18
8100-HSKAR, 1-6, 2-5

A

AB 1388 drive, 2-8,7-12,8-18,8-19
AB 1389 drive, 2-8,7-12,8-18,8-20,
8-21

AB 1391 drive, 2-8,7-12,8-18,8-22
AB 7930 drive, 2-8,7-12,8-18,8-23
AB845N encoder,2-10,8-2,8-3
absolute positioning, 5-5, 5-13, 6-3,

8-16, 9-21

addressing switches, 4-5
air conditioning, 3-10
Air Flow, 5-5
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AMP parameters,
1-6,2-4,2-5,5-4,5-5,5-10,5-11
5-17,7-1,7-4
#1060,Speed to Move to
Null/Marker,9-19,9-20
#1150,Home Calibration Value,9-20
#2070,Type of Touch Probe,7-5
#2260,Dir. to Move Off Limit
Switch,9-19
#2580,0utput Voltage at + Max.
Speed,9-18
#2590, Output Voltage at - Max
Speed,9-18
#3080, Polarity of Probe,7-6
#3110,Min. Counts From Travel
Limits,9-21
downloading,9-1
uploading 9-16
AUX FDBK connector, 2-5, 5-4, 5-5, °
B-1, B-3
auxiliary encoder, 5-4, B-3
local 5VDC for ratioing
applications,8-15
~ remote 5VDC for ratioing
applications,8-16

AXIS E-STOP I/O connector, 5-4, B-1,
B-2

B

backplane power, 3-1, 3-2, 3- 5 3-6,
3-11, 4-12, 4-15, 5-15
backplane power connector, 4-2, 4-15
backplane switches, 4-2, 4-5, 4-21
last state 4-5
addressing 4-5
PLC=5/12, 4-6
PLC 5/15 4-6
PLC 5/25 4-6.
1771-ASB Remote /O Adapter 4-7
PLC 2/02 4-8
PLC 2/16 4-8
PLC 2/17 4-8
battery backup, 5-6
backplane watts, 3-4, 3-5, 3-6

o

cables
1771-CAP, 2-5, 2-6, 5-5, A-2
1771-CAPA, 2-5, 2-6, 5-5, A-3
1771-CAPR,2-5, 2-6, 5-5, A-4
1771-CAS,2-5, 3-11, 4-14, 4-16
~ 5-4, 5-5, 518,79,91
1771-CA3B,2-4 4-15, 4-17,4-19
177 1-CT50,2-5,5-5,9-2,9-3,A-5
cable lengths, 3-8, C-3-
chassis ground 4-5,4-15,5-15,5-16,
5-17°
conductors -
category 1, 3-10
catagory 2, 3-11 °
catagory 3, 3-11
compatible
resolvers, 2-11
drives, 2-8,8-18
component spacing, 3-8
configuration plug, 4-8, 4-9

‘ connectors

AUX FDBK, 2-5, 5-4, 55 B-l,B3
AXIS E-STOP 'O, 5-4, B-1, B-2
backplane power, 4-14
RS232, 9-2, B-3
STATOR DRIVE,2-5,5-12,5-13,B-4
USER POWER,4-13
current
limits
1771-PS7,3-7
requirements
servo controller 3-7
resolver excitation 3-7
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D

differential encoders, 1-3, 2-10
dimensions
1771-PS7, 3-17
1771-A1B 4 slot I/O chassis, 3-18
1771-A2B 8 slot I/O chassis,3-18
1771-A3B 12 slot I/O chassis, 3-19
1771-A4B 16 slot I/O chassis,3-18
1771-HT termination panel, 3-20
drives
AB 1388 drive, 2-8,7-12,8-18,8-19
AB 1389 drive, 2-8,7-12,8-18,8-20,
8-21
AB 1391 drive, 2-8,7-12,8-18,8-22
AB 7930 drive, 2-8,7-12,8-18,8-23
dual resolvers, 5-5, 5-13, 6-3,
8-16,9-21, C-4

E

enclosure minimum spacing, 3-9
E-Stop, :
" causes, 7-9
circuitry,9-4
connector,6-2
drive enable,7-9
ladder diagram circuit
one axis,7-11
two or three axes,7-14
four axes,7-18,7-19
operation, 7-8
pushbutton, 9-4, 9-7
Reset button,7-10,9-1,9-5,9-6
socketed relay specifications,7-9
status, 5-4
string, 3-2,7-10,7-15,9-4,9-5,
9-9, B-1
wiring
one axis,7-10
two or three axis,7-12
four axis,7-15

earth ground, 5-15

electrical noise, 3-8, 3-10, 3-12,

3-14, 3-15

enable switch, 5-7, 5-10

encoder
power,3-3,5-4,6-3,6-4,8-5,B-2
specifications, 2-10
voltage 3-3

ESD grounding wrist strap, 5-9

F

fans, 3-10
fast I/O,
circuits, 7-3
connections, 7-2
hardware overtravels,7-4
home limit switch,7-5, 9-20
power, 5-4
trigger touch probe,7-5
fast output power, 3-4
feedback device
encoders
equivalent circuit,8-3
timing diagram,8-4
wiring specifications,8-5
local 5V connections,8-6
remote 5V connections,8-7
remote 15V connections,8-8
resolvers
main feedback connections,8-12
auxiliary feedback
connections, 8-17
connections
local,8-1
remote,8-1
power limitations,8-2
FIN, 9-7
FOUT, 3-3, 9-8
fuse, 4-20



G

ground bus, 4-5, 4-20

grounding, 3-16, 5-15,5-16,6-5,6-6
grounding path, 3-16

grounding requirements, 3-16

H

handheld pendant,1771-HT, 5-4, 5-5,
7-8, 7-9, 9-6, 9-7, 9-8, 9-9, 9-11,
9-12, 9-13, 9-14, 9-15
E-Stop pushbutton,9-4,9-7
keyboard,9-7
tasks, 9-11,9-12,9-13,9-19,9-20,
9-22 :
home limit switch,7-5

humidity,3-8
1
. /O chassis
1771-A1B, 2-3, 2-5, _
1771-A2B, 2-3, 2-4, 2-5, 2-6, 3-18
1771-A3B, 2-3, 2-5, 3-19
1771-A4B, 2-3, 2-5, 3-18

components 2-6, 4-2, 4-3

specification 4-4

dimensions 4-4

weight 4-4
/O modules

1771-E1, 2-8

1771-E2, 2-8

1771-E3, 2-8

1771-E4, 2-8

1771-1F, 2-8

1771-IX, 2-8

1771-1Y, 2-8

1771-OF, 2-8

1771-QA, 2-8

1771-QC, 2-8
IMC 120 servo controller module

cabling,5-5,5-6

connectors, 5-4

~ led status indicators, 5-3

in-rack processor, 4-21
incompatible, 2-1, 2-8

indicators
MEMORY, 5-3, 5-8,5-17, 9-2
P/S ACTIVE, 4-14, 9-1
POWER, 5-12,9-1
PROC, 9-2
RUN, 5-3, 5-8, 9-1, 9-2,
SYSTEM, 5-3,5-7,5-9,9-2
input voltage, 4-14, 4-20

K
keying bands positions 4-9, 4-10
L

labeling, 4-1, 4-12
led,
MEMORY, 5-3, 5-8, 5-17, 9-2
P/S ACTIVE, 4-13, 9-1
POWER, 5-12,9-1
PROC,9-2
RUN, 5-3, 5-8,9-1, 9-2, 9-13
SYSTEM,5-3,5-7,5-9,9-2
linear touch probe, 5-13, 8-20
lithium battery, 5-3, 5-6, 5-9,5-10,
5-11, 9-2

master axis, 2-4, 5-13 :
MEMORY led, 5-3, 5-8, 5-17, 9-2
MML,1-6, 2-3, 5-4, 5-5, 5-6, 5-7,

5-10, 5-11, 5-17, 8-16, 9-8
memory cartridge 5-6,5-8 5-17,9-2
battery low signal,5-7
enable switch,5-7
lithium battery, 5-9,5-10,5-11
module placement, 3-12,
mounting plate, 4-15
mounting dimensions
1771-PS7 power supply,3-17
1771-A1B(4 slot),3-18
1771-A2B(8 slot),3-18
1771-A3B(12 slot),3-19
1771-A4B(16 slot),3-18
1771-HT,termination panel,3-20
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N
noise suppressors, 3-14, 3-15
o

offline development system, 2-4, 5-4,
5-5,5-6,9-2,9-3

output voltage, 2-1, 2-9, 3-7, 9-15
overtravels,7-4

P

P/S ACTIVE led, 4-14, 9-1
"PLC 2/02, 2-5
PLC 2/16, 2-5, 4-10, 4-21
PLC 2/17, 2-5, 4-21
PLC 5/12, 2-5
PLC 5/15, 2-5, 2-6, 4-10, 4-21
pinouts
1771-PS7 power supply
USER POWER,4-13
resolver excitation module
STATOR DRIVE, B-4
servo controller module
AUX FDBK,B-3
AXIS E-STOP I/O,B-2
RS232, B-3
plug-in memory cartridge 1-3, 2-4,
5-1, 5-2, 5-6, 5-7, 5-8, 5-9, 5-17,
9-2
battery low signal,5-7
enable switch,5-7
lithium battery,5-9,5-10,5-11
power
dissipation, 3-8, 3-9
led, resolver excitation module,5-
12
requirements
IMC, 3-1
non-IMC, 3-5,

power supply,

1771-PS7,general description

2-2,2-3,2-4
backplane power,4-14
calculating power needs,3-1,3-
2,3-3,3-4,3-5,3-6,3-7
capacity exceeded,3-6
dimensions,3-17
mounting,4-16,4-17,4-18
P/S ACTIVE led 4-13
Setting the configuration
plug,4-8
specifications,4-15
Turning on IMC 120 power,9-1
wiring AC power,4-19,4-20
USER POWER,4-13

1771-P7, 3-1, 3-6

R

rack mounting, 3-16
ratioing, 1-4, 5-13, 8-16, (-1, C-2
resolver
drive, 2-4, 6-1
specifications, 2-7,2-12,5-14,C-2
resolver excitation module, general
description,2-2,2-3,2-4,5-12
cabling,5-13 ’
connecting power, 5-17
current requirement,3-7
electrical characteristics,5-14
grounding,5-15,5-16
power requirements,3-2
POWER led indicator,5-12
STATOR DRIVE connector,5-13,B-4
RS232 connector, 9-2, B-3
RUN led, 5-3, 9-1, 9-2, 9-13



S

servo controller (1771-HS) module,
cabling,5-5,5-6 '
connecting power,5-17
connecting the handheld pendant,
9-7
connecting the offline development
system,9-3
connectors,5-4
current requirements,3-7
E-Stop relay,7-9
grounding,5-15,5-16
insertion and removal,5-15
led indicators,5-3
overview,2-2,2-3,2-4,5-2,
pinouts,B-1,B-2,B-3
power requirements,3-2
replacement,5-17
servo resolution, 2-12
servo velocity, 2-12
signal ground lug, 5-15 .
slave axis, 5-13,8-13,9-13,9-20
space requirements 3-16
specifications
1771-HR resolver excitation module
electrical, 5-14
1771-PS7 power supply,4-15
compatible encoders, 2-10
compatible resolvers,2-13
drive reference signal,2-9
E-Stop relay on servo controller
module, 7-9
fast /O electrical,2-15
touch probe,7-6
suppressors, 3-8, 3-14, 3-15
SYSTEM led,5-3,5-7,5-9,9-2

T

task flow, 1-2

temperature,
operating,3-8
storage,3-8

terminal barrier strip, 4-20

termination panel,1771-HT,
dimensions,3-20,6-4
features,6-1,6-2
mounting,6-3,6-4
overview,2-2,2-3,2-4
resolver excitation connections,
5-13
servo controller connections,5-6
wiring practices,6-5

total IMC 120 power, 3-4

total power, 3-3, 3-4

total watts,3-3,3-4

trigger touch probe
specifications,7-6
wiring,7-7

u
unpacking 3-20

~ user connectors,4-13,5-4

user power,3-5, 4-15, 7-9, 9-1
user watts 3-4, 3-5, 3-6

v

velocity command, 8-24
voltage selector switch, 4-20



Index

7

w

wire routing, 3-11
wire routing guidelines, 3-11
wiring
fast 1/0,7-2
touch probe,7-7
E-Stop for
one axis,7-9,7-10,7-11,7-12
two or three axis,7-12,7-13,
7-4
four axis,7-15,7-16,7-17,7-18
7-19,7-20,7-21
main encoder
local 5VDC,8-6
remote 5VDC,8-7
remote 15V,8-8
main and auxiliary encoder
local 5VDC for ratioing
applications,8-15
remote 5VDC for ratioing
applicutions,8-16
main resolver,8-12
main and auxiliary resolvers
for ratioing and dual resolver
applications,8-17 _
compatible Allen Bradley drives
AB 1388,8-19
AB 1389,8-20,8-21
AB 1391,8-22
AB 7930,8-23
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