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Introduction

This manual is designed to help you install Motion Plus™ /473 Control Systems including
chassis, modules, and cables,

A model number and part number reference, at the end of Chapter 2, lists all standard
Motion Mus/473 equipment including dircuit cards, modules, and cables.

How to Use This Manual

Consult this manual while installing, testing, or troubleshooting all equipment. The
following is a brief summary of the contents of this manual:

Chapter 1 contains instructions for unpacking and handling Motion Flus
devices such as cards and chassis, describes required precautions and tools,
and describes what steps to take o return materials.

Chapter 2 provides an overview of the general Motion Plus system,
including the functions of all system components. Included in this chapter
are diagrams of typical svstem configurations and the typical memory and
1/0 addressing.

Chapter 3 describes general system installation including mechanical and
electrical considerations. Included in this chapter are master clock and
direction applications.

Chapters 4 to 9 describe system modules involved in system processing,
communication, and motion generation.

Chapters 10 to 18 describe 170 modules used for interfacing to external
equipment for data entry and display,

Chapters 1% to 28 describe modules used for feedback and translator
functions for closed or open loop positioning of various drive and feedback

devices.

Chapter 29 and appendixes describe standard system cables, general system
tuning, and system grounding and shielding considerations.

Each chapter in the manual dealing with circuit cards {chapters 4-28) follows a standard
format, including the following sections:

1-1




Introduction

» Introduction. This section gives a brief description of the function of the
miodule, listing the standard features and basic options. A simplified
drawing of the module shows the location of important components such as
jumpers, connectors, dip switches, and PROMs.

*  Jumpers, Switches, and PROMs. This section includes tables of all user
jumpers and their functions. It explains how to use either DIP switches or
FPROMSs to set the module address.

*  Wiring. This section includes lists of pin definitions for all user connectors.
Diagrams show both standard and optional cabling, along with optional
configurations for specific modules. This section also includes diagrams of
internal-to-external interfaces.

* Installation. This section describes the required chassis space required for
the module. For modules not installed in the chassis, this section gives
mounting dimensions, including the required panel dimensions.

*  Setup and Testing. This section includes specific instructions for checking
the module before and during installation. It deseribes the LED functions
and the functions of user test points on the module.

*  Troubleshooting. This section comprises a basic troubleshooting guide for
the module. [t includes details of common module problems and lists the
steps necessary to analyze each problem. This section may help you
determined whether a problem is caused by the specific module, the
system, or the svastem software,

*  Specifications. Each chapter closes with a table of electrical and
mechandcal specifications for the module,

Unpacking and Handling Instructions

Avoid subjecting components to mechanical or thermal shock while unpacking. Components
should be allowed to reach room temperature before proceeding with installation.

When shipped as a complete system, the Motion Plus/473 control system is normally
packed with all circuit cards installed in their appropriate slots in the control chassis. In
that case, the control chassis may be handled as a complete assembly with minimal anti-
static precautions as long as you do not handle the individual circuit cards or modules,
However, if you need to handle modules or circuit cards during unpacking or installation,
the following anti-static precautions must be observed:

Do not remove anti-static packaging materials
from a component until you are ready to install
it.

Circuil cards should be handled only at an
anti-static work station. Anti-static wrist or

1-2



Intreduction

ankle bands should be attached before touching
circuit cards to avoid static discharge, which
can damage circuit components.

Avoid touching components or conductive paths
on the circuit cards. Cards should be handled
similar to handling a photograph, using the
edges. The card ejectors should be used if
possible.

Some circuit cards contain battery-backed
memory. Do not place those circuit cards on a
metal surface, which can short out the battery
and canse component damage and the loss of
data.

A WARNING

Mever remove or install a circuit card while
power is applied to the chassis, Never remove
or install cabling while power is applied to a
module, Failure to observe these precautions
can cause serious damage to circuit cards,
modules, chassis or external power supplies.

Shortage or Order Discrepancy

Immediately after unpacking, check that all ordered equipment is present. If anything is
missing or incorrect on your order (on shipments F.O.B. Minneapolis) contact Custom Servo
Motors Inc., (507 354-1614,

Required Tools and Equipment

Motion Plus systems can generally be installed and calibrated with commonly available
hand tools, Soldering equipment may be necessary, Special equipment required for
installation includes a digital meter (DVM or DMM) with a 3-1/2 digit display, an IEM or
compatible personal computer, and INCOLSS software. A 20 MHz oscilloscope is useful, but
not necessary, for troubleshooting certain modules.

Returning Materials

When returning defective itemns, check the service policy described on the following pages.
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Custom Servo Motors Inc.
Customer Support and Services

Custom Servo Motors Inc. offers a full line of services lor users of Motion Plus
confrollers including telephone support, spares ordering, circuit module repalir or
replacement, hardware and software training, application assistance, and on-site field
service,

When in need of assistance or if you have any questions regarding Custom Servo
Mators Inc. services, please contact us at (507) 354-1616 and ask for customer

SATVICHE.
Technical Telephone Support

Use our toll-free number to consull our technical stafi. They can help answer
questions about getling your apphcation operating, and they can help solve other
[ reardwiare or software) problems that ocour.

Circuit Module Repair/Replacement

When a circuit card needs repair or replacement, our repairfexchange paogram can
ship you a replacement module overnight, if the need anses. When calling for a

repairreplacement, please help us improve your sendice by taking the lollowing
slaps:

1. Before returning any item for repair oblain a Return Matedials Authorization
numbeas 1ram:

Custom Servo Mabors Inc.
Customer Service Center
(207 354-1616

You will be asked for the loflowing information:

« Company name

*  Customer contact

*  Phone number

«  Model number of iem being returmed
+  Purchase order number for the repair

A Return Materials Authorization (RMA) number will then be assigned 1o you for
use on this onder,

2. Pleasea nole the lollowing information on your purchase order.

Custom Senso Molors Inc. AMA numbar
Customer contact

Phone numbar

em being returnad

Feason for refum

1-4




Introeduction

3. Ship the defective ftem 1o the following address:

Cusiom Servo Motors Inc.
2121 Bridge Streel
New Ulm, MN 56073

4. When using the RepairExchange program, retain your defeciive item wntil you
receive the replacement item. A printed retum label i enclosed with the
repiacement. When refurning yvour defective Rem, please use that printed return
label, and include the white copy of the packing list, to help us credit your
defective item againsl your account. Wrile the BEMA number on the oulside of tha

shipping comntaimnar.

5. Status requests should be directed to Custom Servo Motors Inc. Customer
Service Center al (507) 354-1616,

Spares Ordering

Spares can be ordered through the toll-free number. Ask for customer service and
refer 1o the model number list in Chapler 2 of this manual

Training

Custom Servo Motors Inc. ofiers training classes in both INCOLEE software and
Motion Plus Hardware Maintenance and diagnostics. These classes are designed to
introduce the studenis to the subject. They can be laugh al your location, and arg

offered reguiarly throughout the yvear at our headguarters.
Application Assistance

It is recognized that, at times, application enginearing assistance is required 1o
successiully complete a project, To meet this need Custom Servo Motors Inc
application engineers can be scheduled to assist you, Contact the cusiomer senvice
group o obtain more information

Field Service

Custom Serva Mators Inc. field service engineers can be sent to troubleshoot
probéems on-site. The sarvice engineers are dispalched out of our New Liim
headquarters and can be scheduled by calling (507) 354-1616.







2 The Motion Plus/473 Control System

The Motion Flus Control System is made up of modular electronic devices which perform
machine automation functions under computer control. Application programs written in the
INCOLER programming language provide software control of all Motion Plus system
functions.

How the System Modules Operate

The chassis, which acts as the main power source for all circuit cards, contains a printed
circuit backplane to allow communication between system cards.

The Systemn Processor (or High Speed System Processor) acts as the main central processing
unit (CPLIY, It interprets INCOLSG application programs and controls all other circuit
modules in the system.

The Command Generator is an intelligent motion profile generator used to direct axis
translator cards. An alternative, the Command Generator/ Translator, is a Command
Generator plus built-in translator function for stepper command applications.

The Translator cards, Stepper, Stepper Interface, Servo, Encoder, Resolver, and
Temposonics Translators, conmect to drive and feedback devices, The type of translator card
used depends upon the type of feedback used. Mormally each axis requires one translator
plus one command generator.

The Encoder Interface card is used 1o interface o a rotary or linear optical encoder.

The R5232 Interface is used as a second or third serial port for communication {in addition
to the port on the System Processor),

The Analog 1/0 Processor is an intelligent data acquisition and distribution card. 1/0 data
can be interpreted at the card level nsing INCOLES instructions.

The 32 170 Interface is used as digital interface to data entry and display devices. Up to 32
inputs or outputs can be used on an individual card.

Four operator devices are available for data input and output: the Remote Keypad, the
LCD Display, the Numeric LED Display, and the Thumbwheel Switch Assembly. These
devices are connected to the system through the 32 1/0 Interface.

The CRT Interface provides a composite video signal for either of two CRT monitors, one
with a %-inch display and an open mounted chassis , the other with a 12<inch display and a
closed chassis.

The Remote Terminal Board is used as a convenient method of providing circuit signals at
individual termination points.

I‘I-\.'I
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Mofion Plus/d73 Conlrol System

Systemn cables are used as an interface between circuit cards and modules, or as an interface
between drcuit cards and drives, feedback devices, or machine interface devices,

How the System Operates

The System Processor acts as the main controlling unit. Its operation is determined by its
own operating system stored in an EFROM on board the card known as its RTI (Run Time
Interpreter}.

System operation is determined by an INCOLS6 program. The program is either
downloaded from a personal computer using the Systemn Processor serial port or resident in
an EFROM mounted on the System Processor and known as the application program EPROM.
The Systemn Processor carmies out the applicaion program instructions using various
addresses and data which it communicates to other cards through the chassis backplane.

The Command Generator interprets these signals to determine what type of motion is
required for its specific axis. It controls its specified translator using a pulse stream to
generate the specific motion profile. The translator is used as an interface to the drive,
feedback, and axis inputs to carry out the specified motion.

Some systems use the Encoder Interface to determine the position of a master encoder.
Communication to a second or third serial port may be accomplished using the R5232
Interface. The Analog 1/0 Interface can be used to monitor analog and digital inputs, and to
drive analog and digital outpuls. The 32 1/0) Interface is used as an interface to data entry
and display devices for program parameter entry or display at remole locations.

The CET Interface is used when operator data display requires more information. The
Remote Terminal Board is used to interface circuit card signals to various hookup points or

devices.
A general configuration is shown in Figure 2-1. The following numbers refer to the figure:

{1}  473.60c High Speed System Processor. This is the host CPU for the
system, directing and coordinating the operations of Command Generators
and all other circuit card modules,

{2)  473.61c Command Generators. Each Command Generator can generate a
complex motion profile which drives one or more translators.

(2A) 473.61c Command Generator/ Translator functions as both a profile
generator and a translator,

(3}  473.1% Servo Translator controls a closed-loop servo system.

(4)  473.20c Stepper Translator drives a stepper motor (18}, using power from
the 473.31¢ Power Supply (24),



Motion Plus/d73 Control System

L5}, 16}, and {7} Diirect digital control translators:

(5}

(6}

(7

(8)

9]

{1

(113

(12)
(13}
(14}
(13)
(16)
(17}
(18)

(19

(200

{213

{223
(23)
(24}

(25}

473.21c Temposonics Servo Translator provides direct digital control,
using feedback from a Temposonics transducer (20),

OR
473.66¢ Encoder Serve Translator provides direct digital control, using
feedback from an encoder (21),

OR
473.65¢ Resolver Servo Translator provides direct digital control, using
feedback from a resolver transducer {22}

473.08c CRT Interface provides alphanumeric output to a monitor such as
the 473.91c CRT Display Monitor (13).

473.10c 32 1/ O Interface connects to remote data bus devices such as the
473.83c Keypad with LCD Display Assembly (14), the 473.07c
Thumbwheel Switch (15), or the 473.09¢ LED Display {16).

Servo driver (such as a Custom Servo Motors MPA Amplifier).

Lser EPROM, programmed on the GTEK Programmer, then installed on
the Systemn Processor,

Servo motor (such as a Max Plus™ Series Servo Motor).

473.91c CRT Display Monitor.

473,83 Assembly (473.06c Keypad with 473.13 LCD Display).

473.07c Thumbwheel Switch.

473.09c LED Display.

Machine /0 devices connected through the 473.10c 32 1/0 Interface(9).

Stepper motor.

Servo motor/driver (such as a Custom Servo Motors Max Flus Maotor) or
hvdraulic servovalve fevlinder.

Temposonics |1 digital displacement transducer, Provides feedback for
473.¢ Temposonics Servo Translator (5],

Incremental optical encoder. Provides feedback for 473.66¢ Encoder Servo
Translator (6) or pulses for 473.10c Encoder Interface (26).

Resolver. Provides feedback for 471.65¢ Resolver Servo Translator (7).
External driver module.
47331c Sa:ep'per Translator Power Supply.

473.70c Analog 1/ O Processor provides analog 170, digital 1/0, and P1D
loop control.
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(26) 473.10c Encoder Interface connects to an external encoder (21},

(27} 473.0c BS232C Interface. Connects to external serial devices for two-way
communicakinn.

1

&

23
~— 21

2
e e
O v
: G-
Analog VO
Digital 1O

PID Loop Control

Figure 2-1. General Configuration of the Motion Plus/473 Systern
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Memory and Addressing

Motion Plus/M73 Conlrol System

The Motion Bus address map of a given Motion Plus system is determined by the RTI, which
includes both & memory map of 64 K bytes and a scparate 256 byte [ /0 map. These maps
define addresses for all drenit modubes connected to the motion bus.

Table 2-1. Sample Mation Bus Memory Map

Motion Bus Address BOCISRE Address
R/W|Page | £22¢ 3223 wags sese | (Hex Description
i 0000 QXXX MM WOex E5:0000-D7FF Spare
AW |1 0000 LXEXX MM W E5: 0800-0FFF Cmd Goan §l Dual-Port RAM
R/W |2 D001 DXHEM MY MO E5:1000-17FF Cmd Gan #2 Boual-Port BAM
R/H 3 DODL 1XHM¥ XXMM MW ES:1800-1FFF Cmd Gen #3 Dual=Port BRAM
B/W q DD1D DXXY XXXX MX¥ud F:S;EI:]I.'.II:I—.-?'.'F'E‘ I._‘:rn.g_ Gan &#4 Dual-FPoart BRAM
R/W | 5 DO1D 1XXX XXX XXX ES: 2800-2FFF Cmd Gen #5 Dual-Pozt RAM
B'W | B D011 DM MMM M0 ES:3000~-37FF Cmd Gen &6 Dual-Fort RAM
EiW T G011 13X XXMM 0 ES5:=3800=3FFF Cmd Gen &7 Dual-Port RAM
/W B D100 B3NN XNMN D0 ES-4000=47FF Cmed Gen 8B Dual-Port RAM
B/W G G100 1X¥X XNNAN Moo ES:-4HO00=4FFF Cmed Gen #89 Dual-Part RAM
B/W 1 0161 0000 00 oD ES:5000-57FF Cmd Gen #l0 Dual=Park
RAM
B/W 11 G101 1X¥NY HYXX XXXX ES:5H00-5FFF Cmd Gen #l1l Dusl=Past
FAM
RiW 12 G110 XXX XXX XXMM ES:6000-E7FF OCmd Gen #12 Dual-=Porct
FLAM
R/W |13 110 1Y XHNX XXXX ES:6B00-6FFF Cmd Gen #13 Dual-Porct
FLAM
BSH |14 G111 ¥ XWXE XXMM ES:T0ODD-T7TFF Omd Gen #14 Dusal-=Parct
PAM
R/W |15 Q111 1I3HM NN XXMM ES:TEQDD-TFFF omd Gen #15 Dual=Parct
FLAM
R/W | LG 1000 03N MXEX XXXX ES:BO00-BTFF Cmd Gen #1& Dual-Peort
FAM
17 1000 1300( XK XXX | ES:BR00=BFFF | Spare
I8 LTO0L QX 330000 30 ES:9000-07FF Spare
R/W |18 1001 IXXX o0 XXX ES5:3800-0FFF CRT Interface
R/W 120.0 11010 0000 XX¥¥ XXX ES:A000-A0FF Analog I/0 FProcessor 1
BE/W _|20.1 131010 0001 XX30K J000K EZ:A100=R1FF hnalog I/0 Processcr 2
BSR OJ20.2 11010 0010 303X X0 ES:AR200-RZFF H.:naL-:g I/0 Proacesscr #3
BSW 20,3 1010 0011 303 W ES:RAMI-RIAFFE hnalag I/O Pracsessor §#4
B/R | 20,4 1010 D1DD X¥XX Mi¥¥x ES: A400-n4AFE Analog I/0 Processor #5
B/W | 20,5 1010 D101 XWXW XN¥¥X ES: AS00-RE5FF hnalag I/O Processar #6
BE/W ED.E 1010 D110 M¥XXN XXX ES: AL00-AEFFE A.:nal-:g I/0 Processor #7
E/W gj'.'.f 1010 0111 XNNX XNuM ES:AT00=RTFF Analag I/0 Processcr ¥B8




Motion Plus/'d73 Control System

Table 2-1. Sample Motion Bus Memory Map (Continued}

2-6

Motion Bus Address 80C188 Address

R/W|Page | 9398 5823 n3zz gzzz [ (Hex) Description
RAW 121.0 11010 1000 ¥X¥N MMM ES:AB00-ABFF | Analog I/0 Processor &5
RAW J21.1 11010 1001 XXMM NMXX ES:AB00-ASFF | Analog I/0 Progcesscr #10
BSW 121.2 11010 1010 XXXX XXXX ES:BA00-AAFE |Analog I/0 Processcr #11
BAW (21,3 PI010 1011 X¥¥K XKKXX ES:ABO0-ABFE [Analog 1/0 Processor #12 |
AW [21.4 11010 1100 XxdX Maxx ES:BCOD-ACFF |Analcg I/0 Processor #13
AW (21,3 13010 1101 XX XEXX ES:ADDD-ADFF [Analeg I/0 Processor #14
AW [21.6 (1010 1110 XXX XKXX ES:AEOD-BEFF | Analeg I/0 Processor #15
RAW [21.7 1010 1111 XXX KKXX ES:AFQD-BFFF | Analeg I/0 Processor #16

22 1011 OXXX HAAX XEHX ES:BOOO-BIFF | Spare

23 1011 1XAX HAXX HAXX ES:BA0J-BEFF | Sparse

24 L1000 OXHX MEMM XX ES: CO00-CTFF SDALE

25 1100 1XXX XXXX XMXX ES:CH00-CFFF Spare

26 1101 OXMX MMM MMXX ES:ROOG-DTEF | Spars

27 1101 XXX XXXE AAXX E5:DA00-DFFF | RS232 Interface Fort #2

z8 1110 OXMX XXXM XAXX ES:EQOO-EVEF | RSZ23Z Interface Fort #2

23 1110 1XMX XXXE XAXX ES:EBQO-EFFF | R5232 Interface Fort #1

30 1111 DXMX XXXE XXX ES:FO00-F7FF ) R5232 Interface Fort #1

31 1111 1XXX KXMX XAKX E5:FRO0-FFEF ILLEGRLI!!




Motion Plua/d73 Control System

Table 2-2. Sample Motion Bus [/0 Map

| l"aE EE{IIEE Address(Hex)

Description

=

i OO00-0007 32 Input / Output #1
1 DOOE—(00F 32 Input fOutput #2
2 mm—mig 32 ]nput.-“l?utput 3
3 (&0 F 32 Inpust /Output 74
4 (200027 32 Input /Output #5
5 DOZED02F 32 Imput /Output #6
o] DO30-0037 32 Input,/Cuatput #7
7 N3E-D03F 32 Input /Output #5
B D040-0047 Encoder Interface #1
9 O08-04F Encoder Interface #2
10 QOS0-0057 Encoder Interface #3
11 0058-005F Encoder Interface #4
12 (00067 Encoder Interface #5
13 (ea—0aF Translator #1
14 00700077 Translator &2
15 MI7EX7F Translator #3
16 O0ED-0087 Translator #4
17 HIE8{EF Translator #5
18 0000097 Translator #a
19 I E-0RE Translaior #7
20 ODADDAT Translator #8
21 DOABDAF Imﬂ.sla’rar #a
22 DOBO-00B7 Translator #10
23 O0BE-MIBF Translator #11
24 O0C0-00CT Translajor #12
25 DOCE0CF Translator #13
E Eﬂ_DD-—-I}I]D_T-" Imnslalnr W14
27 00 DE0DEF Translator #15
28 OOEO-O0ET Translator #14
29 (OEF Crnd Gen #16 status buffer
300 (KIFD Crnd Gen 713 status buffer
3.1 ﬂ'ﬂfl Cmd Gen #14 status buffer
30.2 WiF2 Cmd Gen #13 status buffer
a3 (HIF3 _md Cen #12 status buffer
S04 (HIF4 Cmd Gen #11 status buffer
3.5 ES Cmid Gen #10 status bufier
3(Li MFa Cmd Gen #9 status buffer
30.7 00F7 Cmnd Gen #8 status buffer
31.0 (HIFA Cmd Gen #7 status buffer
31.1 FY Cmnd Gen #6 status buffer
312 DOFA Cmid Gen #5 status buffer
313 (0FH Cmd Gen #4 status buffer
314 O0FC Cmnd Gen #3 status buffer
315 Q0FD Cond Cen #2 status buffer
316 |OOFE Cmd Gen #1 status buffer
a7 O0FEE spare
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Motion Plus/473 Cenltral System

Component Parts List

Table 2-3 gives a listing of all standard circuit cards, modules, power supplies, chassis and
cabling by model number, part number and description.

Table 2-3. Component Parts of the Motion Plus,/473 Control System

Model Part Mo Description

4730601 A-002 35374702 R5232 Interface Port #1
4730401 A-D03 353747-03 R5232 Interface Port #2

473.06c-01A-000 | 388149-01 20 Key Keypad Assy

473.07c-N A-DD2 369771-02 Thumbwheel Switch Assy-2 digils
473.07c-N A-DD3 369771-03 Thumbwheel Switch Assy-3 digits
47307 c-01 A-D04 369771-04 Thumbwheel Switch Assy4 digits
473,07 c-01 A-D05 360771-05 Thumbwheel Switch Assy-5 digits
473.07c-01 A-DD6 36977 1-06 | Thumbwheel Switch Assy-6 digits
| 473.08c-01A-000 | 473883-01 CRT Interface
| 473.00¢-01A-000 | 362414-01 LED Display
| 472.10c-01A-000 353750-01 32 ].-"'IC:II Interface Assy-12V

473.10c-01 A-001 A53750-03 32 1/0 Interface Assy-5V
473.10c-01 A-002 A53750-02 32 /O Interface Assy-24V
473 11c-01 A-D00 113791-14 Cpto 22 Input Module 10-32VDC

473,11 c-02 A-(NX) 113791-0% Cpto 22 Input Module 115VAC
473.12c-01A-D(0 113791-12 Optg 22 Cutput Module 2-60VEC
473.12c-03 A-D00 113791-08 Opto 2 Cutput Module 115VAC
473.13c-01 A-(0) 392610-01 LD Assy-2 row by 20 character
473.19¢-01 A-DND H6003-01 servo Translator

473.20c-01A-000 3a5320-01 Elepper Translator

473.21¢-01 A-005 28186105 'T-empos-u:rm::s SeTVD Trans-]-atcur‘-zﬁ mA F.5
47321c-01A-008 38186108 Temposonics Servo Translator £10 V F.5.
473.24c-01A-000 | 339351-01 Encoder Interface
[47331c-01A-001__| 36976301 Stepper Transtator Power supply-Fanel
47332001 A0 111777-25 12VDC @1 A Auxiliary Power Supply-Panel
473.32c-12A-0M 111777-37 12VDC @3 A Auxiliary Power Supplv-Tanel
47 3360-02A-{HH] 113791-00 Orpto 22 Mntm-rmard 16 mu-duiea
| 473 36c-02A-000 379380-01 40 Terminal Remote Terminal Board
| 473.40c-01 A-0D0 386156-01 & slot chassis - 115 Vac

473.40c-01 A-002 386156-02 & slot chassis with keypad & display
386156-03 & slot chassis - 230 Vac
473.41c-01A-000 386155-01 12 slot chassis
473.41c-01 A-D02 386155-02 12 slot chassis with keypad & display
366155-03 12 slot chassis - 230 Vac

47342c-01A-000 | 375352- 18 skt chassis
473.43c-01A- KD 37535301 36 slot chassis
494621-M 612 slot chassis replacement power supply
assembly - 115 Vac
49462102 6,12 slot chassis replacement power supply
assembly - 23 Vac
111777-64 6,/12/18 slot chassis replacement power
supply (Fower One MAF 1304010}
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Molion Plus/473 Control System

Table 2-3. Component Parts of the Motion Mus,/473 Control System (Continued )

Model Part Mo Description ea
113163-10 36 slot chassis replacement power supply
{Switching Svstems Int'l SOM225-1022)
50182302 18 slot chassis replacement power supply
{assembly)
50239302 36 shot chassis replacement power supply
Lassembly)

473.50c-00A-300 | 38362902 Cable 32 1/0 to open leads-10 fi
[ 473.50c-0N A-200 3E7316-04 Cable 32 1,0 (EST) to RTE-4 ft
| 473.50c-0N A-300 36B625-(12 Cable 32 1/O to RTB-10 ft
[ 473.50¢-05A-300 393710-02 Cable 32 1/0 to o 22 MB-10 ft
[ 473.50¢-06A-300 S6B8615-(12 Cable 32 1/0 o Two Opto 22 MB-10 it
473, 50c-08A-100 371538-01 Cable adapter-1 ft
473.50c-104-001 370901 Cable remote data bus for 1 device
473 .50c-104-0032 3R3IF0R-2 Cable remote data bus for 2 devices
473.50c- 10 A-K3 Fo3709-03 Cable remnote data bus for 3 devices
473.500-13 A-300 ARYOT -2 Cable CET Interface to 9-inch monitor-10 it
£3.Eﬂc-15h-?d:ﬂ 534412 Cable Svstem Proc to 1BM FE—HJ it
473.50c-258-300 A264EE-(12 Cable System Proc to 16M AT-10 ft
| 473.50¢-26A-300 A264RT-00 Cable IBM PC to GTEK-10 ft
473.50e-268-300 AR4R0-02 Cahble IBM AT to GTEE-10 #t
473.50c-31 A-206 K5 ) e | l:abl;ﬁen-'{n Trans to RTB- Ft
473.50c-33A-001 41815801 (Cable Encoder Inter 1o RTE-5 fi
473 50c-35A-200 F9186-01 Lable Temposonics Trans o KTBE-4 it
473 50c-36A-300 d453850-01 Cable Assy Analog 1/0 Processor
4 73.00c-01 A-(02 J950a-02 System Processor
473.60c-01 A-004 ddb1 544 High Speed System Processor
| 473.61c-01A-001 39538102 Command Gencrator with 2K RAM
47500 c-01 A-002 39538106 Command Generator with 8K RAM
473.61c-02 A= 42847602 _ommand Generator Trans with 2K BaM
4736 c-02 A-002 4284766 Command Generator Trans with 3K EAM
[473.66c-DIA001__ | 41877601 Encoder Servo Translator

473, 0c-01 A-000 44 pnd-{1 Analog 1/0 Processor
473 83c-0N A0 395214-1 LCD Dhsplay and 20 Key Keyvpad with panel

47391 c-09 A3 45757001 9-inch CRT monitor (KRISTEL)
47391 c-089 A0 114675-03 12-inch CRT monitor (HYUNDAL)
A75.03c-05A-000 112983-38 2764 A blank EPROM, 250 ns access
475.003c-15A-000 114817-20 27256 blank EPROM, 25) ns access
475.03c-20A-000 114817-25 27512 blank EPROM, 25 ns access
114817-32 77512 blank EPROM, 12 ns access
475.21c-02A-000 4141274 Dev Pkg [BM I'C
475.27c-02A-001 41412705 Dev Pl [BM AT

d75.22c-02 A-000 45552801 Version 4 Dev Pkg

475.31c-0A-0D0 | 44794201 GTEK EPROM programmer package [BM PC
[475.31c-01A-001 447943-01 GTEK EPROM programmer package [EM AT
475, 70c-01.A-000 452435-01 Voltage to Current Converter Module

475, e-01 A-000 452432-01 Command Enable Module
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General Installation

Introduction

This chapter provides general information that applies to the installation of
[MCOLBS Motion Plus control svstems. The following lopics are coversd:

Backplane Bus Structure
Remobe Data Bus Structure
Positioning Cards

Isolating Backplane Signals
Chassis Mounting

Chassis Electrical Installation
Circuit Module Installation
Cable Installation
Envirenmental Considerations
System Startup

Electrical Specifications

Backplane Bus Structure

The control chassis is constructed with an integral backplane containing card-edge
connectors for the circuit modules. The backplane consists of a set of parallel printed circuit
signal lines routed between connectors, All arcuit cards have identical bus-oriented pin
definitions. These backplane signals supply power, data.and communications to all crcuit
cards using the power plane lines, host bus and motion bus, Figure 3-1 shows a complete
backplane bus definition.
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General Installation
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Figure 3-1. Backplane Bus Structure



General Installation

Remote Data Bus Structure

The REemote Data Bus is a set of sixteen [/0 | two ground, and two power lines dedicated
from the Model 473.10c 32 1/ Interface card addressed as numbser &. This bus is used to
interface to all user inpul/output devices such as the Model 473.13 LD or the Model 473.06¢
Keypad. The power lines are tied to the internal +12 Vdc chassis supply. The sixteen 1/0
lines are used to transfer data and addresses botween the Motion Plus controller and the
'anul..l"nuq:ml devices. See Figure 3-2 for a complete remote dala bus definition.

32 1o WO 241 to IO 255 Hemote
Interface O
#B8 Devices
+12V
+12 ¥
12 V COMMON
12 ¥V COMMON

NOTE: 'O 256 is nol used.

Figure 3-2. Hemote Data Bus Configuration

Positioning Cards

Motion Plus control systems are generally packed and shipped with all circuil cards
installed in their appropriate locations in the contrel chassis. The cards are addressed for a
specific axis.

Your chassis is configured according to your system block diagram which is in the front of
this manual. The cards are also marked with a label on the card ejector indicating the
specific slot (slot 1 being the far left slot). On the Model 473.43¢ chassis (36 slot chassis) the
cards are also identified for the top or bottom of the chassis as shown in Figure 3-3. (a)
shows a typical label for an 18-slot or smaller chassis, (b} shows a typical label for a 36-
slot chassis, {c) shows the slot numbering scheme for the 36-slot chassis,
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34

Card
Ejector
(& (b
Top Backplane
1 4 3 4 5 & 7 B %10 11 12 13 14 15 16 17 18
| e W S IS A I S IESol i A (S LY SR VR LY M |
Bottom Backplans
1 2 3 4 5 & 7 8 %10 12 1314 15 16 17 18
22 2 2 ¥ & ¥ ¢ o> F & 4 &L ¥ & &L ¥ 2

(]

Figure 3-3. Card Labels and Slot Mumbaers,

If you purchased a sysbermn, it is tested as a
system before shipping . Spare chassis orders
are not tested as a systemn before shipping,
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General Installation

Motion Plus circuit cards are nommally positioned in a chassis as shown in Figure 3-4. The
following standard configuration rules apply:

Make sure you know how many slots to dedicate to each circuit card. Most
cards require only one slot, but there are exceptions {such as the System
Processor with an SBX card installed, and the Model 473.20¢ Stepper
Translator). See the installation section of the chapter on each specific
card,

The system processor {or high speed system processor] is normally plugged
inta the far left slot of the chassis, On the Model 473.43¢ (36-slot) Chassis,
it is plugged into the far left slot of the top backplane.

Motion axis cards are paired for a specific axis. Each translator card is
Placed next 1o the command generator that commands it

On the Model 473.43¢ (36-skot) Chassig, each Command Generator and its
associated translator must be plugged into the same backplane (top or
battam). The Command Clack and Command Dhirection hines are isolated

between the two backplanes

Isolating Backplane Signals

MOTE

Backplane cuts are normally done at the
factory. If you have ordered a system, the
backplane has already been cut. The following
procedure is necessary only if you are
configuring a spare chassis, if you are adding
axes ko vour configuration, or if you are using
multiple master clock references on the same
backplane. The backplane cuts must be made
before mounting your chassis. Consult the
factory before making any culs, to be sure the
Culs are MeCessary.

Command Clock and Command Direction

Each axis of motion consists of a command generator and translator, The command generator
drives its translator using the Command Direction (line 18) and Command Clock (line 19} on
the backplane, Each axis must be electrically isolated from other axes of motion. To do this
take the following steps:
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General Installation

1. Plan the cuts using the normal configuration drawings shown in this
chapter. Refer to Figure 3-5.

] Systam Processcr
] Cammand Genorabor

] Translakor

1 Commnrd Ganarator

1 Translelor

o

3

Figure 3-5. Cutting Lines to [solate Axis Pairs

2, Onthe Models 473.42c and 473.43¢ chassis (18 and 36 slot chassis) vou
must remove the phillips screws holding the back cover in place.

A\ cauTiON

The backplane has inmer power and ground
layers. Do not cul too deeply into the

backplane.

3. Use a sharp knife or hand held routing fool to cut lines 18 and 19 on the
backplane, Note that backplane lines are numbered as follows: lines 1
and 2 are at the bottom of the backplane and lines 99 and 100 are at the
top; even lines are on one side of the backplane, and odd lines are on the
other side. The following table shows the location of these lines on all

chassis,
Model Mo, Slots  Line I8 Line 19
473400 & Fromt Back
473.41c 12 Front Back
47342 18 Back Front
47343 & Back Fromil



Ganaral Installation

Modal 473.40c and Model 473.41c (6-5ko1 and 12-Sko1 Chassis)

Front Side
100 a5 100 o8
Cud batwaen slots 4 and 5,
pin 18 only.
20 19 O 18 O
wod 7o tseod wo
wo— 50 L+wo 1o
TE —— 14 o——t-O——to——te0— ——
12 O " o 12 O 11 O
10 8o 10 O % 0
a0 70 a8 g 70
B O 50 B O 5 O
40 30 40 a0
20 10 20 10
Slot 4 Siot 5
Back Side
a9 100 oo 100
mtumgsﬂis; and 5,

19 20 O 20 ©
v 18 Q g8 O

Siot
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sod o LasoT 5o

15&—1-1-—:1—*—:1—14-—:}——}?_“5
12 12 O
10 10 O
& 0O
e O
4 0
20

i1 b

&
L]

@ - D
2 0 0 O 0 9

a i o~
o o 0 0 O O

2
Sk 5 Slot 4

o O 0 O a O

—

Figure 3-5a. Example of Cuts Between Slots 4 and 5



Femneral installation

Mociad 473.42c and Model 473.43c (18-St and 36-5iof Chassis)

Fronl Side
100 %9 100 54
T Gt batwean skt 16.and 17
20 O 19 20 ©
18 O 17 18 O
16 O 15 16 O
Slots € ey » St
12 O 1O 12 D 1O
10 O 90 0 0 a0
a o 70 B D 70
5O 50 &0 5 O
40 10 40 3 0
2 10 2 0 10
Siot 18 Skt 17
Back Side
90 100 a9 100
A
T Euthim;?%:;:;.ﬁ and 17,
19 O s00—_ 1wo Lleo—t
7o mot mo lLeo T
15 O 18 15 O
S - 13 © O 45Ot O ———— B T2
) 12 O 1o iz O
890 100 50 100
70 B O 70 80
5 O g O 5 0 & O
3 0 40 3 0 40
10 20 1D 20
St 17 Siot 16

Figure 3-5b. Example of Cuts Between Slots 16 and 17



General [nstaliation

Ratio 0, Ratio 1, and Encoder Clocks
Certain applications may require the use of a source clock other than the standard clock
provided by the system processor on the backplane line called HCLE. A commiand generator

can use the following alternative clocks:

*  amaster source clock from another Command Generator using the

RATIOCLK 0 backplane line
*  amaster source clock from another Command Generator using the

RATIOCLK 1 backplane lines
»  a master souroe clock from an Encoder Interface card using the

ENCODERCLE backplane line.

When using another command generator as the master source clock, you must set the
appropriate jumpers on the master command generator to drive either the RATIO 0 or
RATIO 1 line. The slave command generator selects the master clock source using [INCOLBS

program instructions and does not require jumper changes.

When using an encoder interface as the master source clock, vou do not have to change
jumpers. The slave command generator selects the master dlock source using INCOLBS

program instructions and does npt require jumper changes.,

If more than one master clock source in a system is driving the same ratio or encoder clock
line, the ratio groups must be electrically isplated. To do this take the following steps:

1. Plan the cuts so that the master and anv slave are grouped together as
shown in Figure 3-6,

Jamper L7 an the Mamsr
Command GeF res riio
rrund ks a8 d o

E-8 b Amiis D, ar
24 der Amila 1 Hu Jumpsr Changes Regedisd

- A,
A

Cammaad Gessealor
Commmtd Ganeralo:
Cormmasd Seneraled

|
||

Trarmbalor
Encodmr
Irfarince

Eru-gmiur
Wigrlace

3 Comeans Garaniar
Teaimbalor

—3 Cammard Genailar |
) Cam"a=d derkintar

RATID CLE 1 1T
BATIGCLE D o | | — = = ERCOOEN CLE
L

| : | 18

Figure 3-6. Groups of Command Generators for Ratio and Encoder Control

Tedrmabaior



General Installation

2. On the Models 473.42¢ and 473.43¢ chassiz (18 and 36 slot chassis) vou
may need to remove the Phillips serews holding the back cover in
place, to provide access to the back of the backplane.

A\ cauTion

The backplane has inner power and ground
layers. Do not cut too deeply into the

backplane.

3. Use a sharp knife or hand held routing tool i cut the desired lines on
the backplane. Ratio clock 0 is line 16, ratio clock 1 is line 17 and
encoder clock is ling 15. Mote that backplane lines are numbered as
follows: limes 1 and 2 are at the bottom of the backplane and lines 99
and 1] are al the top; even lings are on one side of the backplane, and
odd lines are on the pther side. The following table shows the location
of these lines on all chassis,

hdodel Mo, Slots Line15 Linele Linei7?
473 40 i Back Front Back
47341c 12 Back Fromt Back
4§7342¢c 18 Front Back Front
47343¢c 4 Front Back Front
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General Instaliation

Chassis Mounting

Four standard control chassis are available for use in Motion Plus systems:

Model Mumber TPart Number Description
473 40c 386156-01 & shot chassis
47341c 386155-01 12 slot chassis
47342 375352 18 slot chassis
473.43¢ 375353-01 36 slot chassis

The mounting dimensions for the Models 473.40c and 473.41c are shown in Figure 3-7. The
mounting dimensions for the Models 473.42c and 473.43¢ are shown in Figure 3-8,

0.375 in. X i
{95 rm)
— e = % 108in
& 1 L (26.7 mem)
25in
(£15.9 mm}
L
O / ] "‘:""‘,:'“‘"'_‘ 2 1.95 in.
s iz 455
Chasals | Slois X Height Widin Depth
if. rm n mm n Tm i, mm
473,400 & 13.80 3353 1150 mp1 | 1388 3643 |7.70 18968
47341 12 18,00 457.2 11.50 2521 18,75 4r6.g | 7.70 1968

Figure 3-7. Mounting Dimensions for Models 473.40c and 4734 1c Control Chassis
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Figure 3-8. Mounting Dimensions for Models 473.42¢ and 473.43c Contral Chassis

Chassis Electrical Installation

A WARNING

Connecting ac power can be dangerous. The ac
line power input and associated interlock
drcuit must be connected only by qualified
personnel. Replace the plastic '.-;afctjl.r COVET 0T
the terminals after wiring to prevent
accidental shorting.
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Power Switchy
Gircuil Breaker
Ot
Internal O
i
Power Inferlock L1 L2 GEND
(9] O 0 0 Q

External
=| I A AC Chassis

Imterlack High Lo Ground

Figure 3-8, Input Power Wiring and Power Interlock

Input Power Wiring

NOTE

The ac power supply must be free of transients
due o other electrical equipment. If possible,
the chassis should be powered from a lighting
circuit, rather than an equipment power circuil.
Additional line conditioning equipment may be
necessary if the ac line is subject to transients,
saps, of brownouts,

Chassis power supplies are factory-set for a nominal 117 Vac, single phase, 60 Hz line
power input{unless otherwise designated on vour chassis). Protection is provided by an ac
line fuse and a combination power switch/circuit breaker located near the terminal strip.
Consult the factory for applications requiring non-standard power inputs. For applications
where the ac input power may vary beyond nominal levels, a regulated ac input source may
be required.
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General Insialialion

Power Interlock

A\ WARNING

Do not make connections to the power interlock
terminals while ac power is applied.

The power interlock terminals are part of the ac power input circuit o allow you to cut off
the incoming ac power to the chassis. A nann.aU].-' closed contact with 8 A current capacity
can be connected between the bwo power interlock terminals. If your system does not require
remode control of the incoming ac power, vou must jumper the power inlerlock terminals
together.

Power Check

After you have verified that the incoming ac line power is wired correctly, you can test the
chassis by tuming on the power switch on the lower right side of the chassis. The fans in
the chassis should start running with the power applied,

The chassis power can be tested using test points on the System Processor, High Speed
svstemn Frocessor, or Command Generator. The power supply cutpul should be within the
following limits: +5V 0I5V

+12VHlaV

-12VHlaV

Turn off the power before proceeding with the installation.

Circuit Module Installation

Each card in a system comes configured in a standard way, as noted in the appropriate
chapter in this manual {unless otherwise specified). It may be necessary, however, for you
to reconfigure the card under certain circumstances. For example, if you have purchased a
spare or replacement module, it is necessary to make sure the replacement is configured the
same as the module it replaces. Likewise, if you are initially configuring your system, you
may have to reconfigure junvpers to match your application. In either case, the card
configuration must match your application before applying power,

When replacing a 473.1% Servo Translator card, you must retune the card (refer to the
appropriate chapter of this manual). When replacing DDC servo translator cards (473.21¢
Temposonics Servo, 473.65¢ Resolver, or 473.66¢ Encoder Translator) vou must load the card
with system values and possibly retune the card (refer to the appropriate chapter of this
manual).

A\ WARNING

Applying power before configuring the card
jurmipers can cause damage to the card
components, 0 external devices, or to your
chassis
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General Installation

Addressing New Modules

When configuring a new circuit card, the address DIF switch or FROM must be st for the
correct number. See the chapter of this manual that applies to the card, for more deteils on
setting the address switch or choosing the correct FROM.

If replacing a defective module with a new module, you must set the DIF switch for the
same module mamber or wse the same PROM number. Remove the PROM from the defective
module and install it on the new module.

Environmental Considerations

The controller chassis and cables must be placed in a suitable environment, avoiding
extremes of temperature and humidity. All controller chassis are designed to operate in an
ambient terperature range of 0 to 50 ® C{32 1o 122 * F). This applies whether the controller
is placed in an open area or in an enclosure, Operation beyond these limits can cause
component or system fatlure,

Operation in an environment with high particle or vapor concentration can cause component
or system failure. Air conditioning or filtering in a sealed cabinet is recommended under
these conditions.

Cable Routing

See Appendix B for cable routing considerations.

System Startup
When starting up a new system for the first time, note the following:

1. [If you purchased a system, it was tested before leaving the factory,

2. You may need to configure card jumpers to match your application
icheck the appropriate chapters of this mamaal).

3. You may need to connect external power supplies (check the
appropriate chapters of this manual).

4. You may need to jumper out certain signal lines if vou are not using them
icheck the appropriate chapters of this mamual).

3. If problems gocur, try 1o isolate system problems down to card problems.
Isolating problems o a particular card can simplify the task of
repairing a system. Use the troubleshooting guide for each card (in the
appropriate chapter of this manual) along with the LEDs on each

module to identify possible problems.
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General Installation

Specifications
Parameler Speciicalion
System power supply:

Power supply typs Switching

Efficiency 75% + 5% rated at full power output and
nominal ac input vollage

Input power 115 ¥V Sysiems 230 V Syslemns
90 1o 132 Vac 160 1o 264 Vac
47 w63 Hz 47 to 63 Hz

Brownout profection
Overtoad protection
Imput protection
Quiput power:

& slol chassis,

12 slot chassis, and
18 slot chassis

36 siol chassis

Cperaling environmeani

Circuit card capacity

Regulation s maintained to 90 Vac at full load
with no perormance loss

Protected against overload and shor circuit with
automatic recovery

Line fuse provided (on ac power supply circuil
board)

+5 Vdo at 20 A max
+12 Ve at 1.5 A max
=12 Vdc af 1.5 A max

+5 Vdc at 30 A max
+12 Vdc at 1.5 A max
=12 Vdc at 1.5 A max

0° to 50°C (327 o 122°F) amblent lemperature

range
Up to 0% relative humidity, noncondensing

473 .40c: containg & cand slols

A73.41¢; contains 12 card slofs
473.42c: contains 18 card slots
473 43¢ contains 36 card slois
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4 Model 473.60c-01A System Processor

Introduction

The Model 473.60c-01A System Processor is a single-board master CP'U for INCOLS6/ Motion
Flus™ control systems. It is capable of controlling multiple-axis systems on a single Motion
Bus, and it is compatible with Series 473 Motion Bus devices.

Standard features of the System Processor include the following:

4 MHz Intel B0188 CPPU

4K bytes of zero wait state DEAM

BE byvies of CMOS static RAM with battery backup

Configured for 8K bytes of EFROM for TNCOLB6 application program
storage

32K bytes of EPROM for INCOLBS system software storage

SBX card connector for 170 expansion

R5232c interface

Mine card-edge LED fault/status indicators

@ & = @&

Options include the following:

Up to 32K bytes of CMOS static RAM with battery backup*

Up to 64K bytes of EFROM for INCOLS6 application program storage®t
Up to 64K bytes of INCOLES system software storage®

Modem control]

*  Requires pmper change and component change.
9 Requires jumper change and proper cable configuration.
b Hardware can access 64K bytes, software can access only 32K bytes,



473.60c-014

System Processor

Figure 4-1 shows the location of important components on the System Processor

XA
X3
X6
X7

i

2o
L—" [Usar EPROM)

X3

TF11
5y W
Test Point)
LI18
(System ATI)
.!':1 "-___h :. — T
TP10
D e (]
Test F"I’.'Ill'lT:' : -
E N D

Figure 4-1. Model 473.60c-01 A Systemn Processor
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Jumpers

473.60c-01A System Processor

Check or change jumper settings according to Table 4-1. The standard connection i noted.
Owptional settings require extra hardware.

Table 4-1. Systemn Processor jumper Connections

Jumper Connection Description
xi 1-22, 2-21, 3-20

419, 518, 7-16

B-15, 10-13, 11-12
X2 1-2, 16-17 System RTI (L18) = 27258
x2 1-2, 17-18 System ATI {L18) = 2764 or 2T128
Xz 2.3, 1617 System AT (U18) = 27512
X2 4-5, 8-11 User PROM (U20) = 2764 or 27128
Xz 4-5, 10-11 User PROM (U20) = 27256
X2 56, 10-11 Liser PROM [(U20) = 27512
X2 1415 Mon-volatile RAM {LU19) = BK x 8°
w2 13-14 Mon-volatide RAM (LI19) = 32K x 8
®3 7-B BO188 NM I disablad"
X3 2-7 80188 NMI = SBX Bus pin MINTRO
X3 6-7 80188 NMI = SBX Bus pin MINTH1
X3 3-4 BO188 INTD disablad”
X3 23 BO188 INTO = SBX Bus pin MINTRO
X3 3-B6 BO188 INTO = SBX Bus pin MINTR1
x4 2-3 Serial port handshake lines
x5 2-3 disabled {ne medem control}”
X6 2-3
x4 1-2 Serial port handshake lines
x5 1-2 enabled [for modem control)
6 1.2
=7 2-3 Dynamic ARAM = 64K x 8°
x7 1-2 Dynamic RAM = 256K x 8

* Standard connaction
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473.60c-014 System Processor

Replacing the System RTI EPROM

EPROM UlS contains the BTl (Run Time Interpreter). This is the firmware used by the
Systern Processor to interpret INCOLEG instructions at run time. In some cases, this EPRCM

must be replaced {refer to Troubleshooting later in this chapter).

A\ cauTion

Make sure chassis power is OFF before
removing the System Processor to replace this

EFROM.

Carefully remove the existing EFROM at site U13 {using a tool such as a flat-bladed
screwdriver). Install the new EPROM at U18. Do not plug in this chip upside down. Use pin
1 of this chip as a reference point:

Pin 1 —a

rmmer

Chip pans point away from
you as you read the labal

FMug pin 1 of the chip into pin 1 of the socket (pin 1 is in the upper left hand corner of the
socket if you position the card with |2 facing up).

Wiring
Table 4-2. System Processor R5232¢ Connector Pin Definitions (J2)
42 Pin Hame Direction Dascription
1 CHASSIS GMND Chassis ground
2 TXD out* Transmit data
3 RXD in Recewe data
4 RTS ouf Request to send
5 cTs in Clear 1o send
B DSh In Cata sef ready
¥ SIGGND Analog ground
B DCD in Data camier detect
L +12V out + 12 Vdc auxiliary power
20 DTR out Cata termingl ready

L__"Outward from System Processor
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4F3.60c-01A4 System Processor

Cabling

Select a cable from those listed in Table 4-3, to connect the System Processor to a personal
computer:

Table 4-3. BS232¢ Communications Cables

Cabie Model Mumber Cable Part Numbser Connects 1o:
473.50c-25A-300 408344-12 B PG
473 50e-258-300 426488-02 Bp AT

Refer to the "Cables” chapter of this manual for connections

[f your application uses a modem, change jumpers as shown in Table 4-1 and refer to cable
connections for |2 (Table 4-2). ]2 is configured as an RS232¢ DTE device.

Installing the System Processor

A cauTion

Make sure chassis power is OFF before
installing the System Processor.

PMug the System Processor into its assigned chassis slot, which is normally the far left slot
fon the 36-slot chassis, this is normally the top left slot). If an 58X expansion board is
present, two chassis slots are required.

SBX
The i5BX Bus is a standard [/0 bus for connecting expansion modules to host cards. Either a
single or double-width expansion module can be installed. Contact Custom Servo Motors [ne,

for further information.
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473.60c-01A System Processor

Installing the User EPROM

The System Processor has space for a user EPROM (L20). Use an EPROM programmer (for
example, the GTEK EPROM Programmer} to write your application program fo an EPROM.
The program runs automatically wpon power up.

A caution

Make sure chassis power is OFF before
removing the System Processor to install your
EFROM.

Install the EFROM at user site U2(). Use the appropriate jumper configurations according to
Table 4-1. Do not plug in this chip upside down. Use pin 1 of this chip as a reference point:

. Chip pirs point away from

you as you read the label

FMmDoe:r

Iug pin 1 of the chip into pin 1 of the socket (pin 1% in the upper left hand comer of the
socket if vou position the card with |2 facing up).

During power-up, if L20 s not present, the system waits on the RS-232 port for the program
to be downloaded froma T'C.
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473.60c-01A4 Syslfem FProcessor

LED Functions

MNine LEDs, summarized in Figure 4-2, are provided at the card edge for fault and status
indication, Four are available to the 80188 for softwane status and error reporting. Five are
hard-wired indicators of battery level and serial port status,

Connector J2

Label MName Description

O D51 Fault Indicates faull condition
D2 Status bt 2 Status indicator®

O |51 Status bit 1 Status indicator

Ol |50 Status bit 0 Status indicator
BAT Battery O = low battery vollage
DTR Diata terminal ready  ON = serial port ready

Ol |ira Interrupt request OM = senal port intermipt

Ol |rxD Receive data ON = receive data line active
THD Transmit data ON = transmit data line adtive

*Decoding of Status Indicators:

@52 EPROM fadure or program termination (ESC)
@51
@50

® 52  Wait baud
O 51
80

Program run

a

@ sz
Q 51
O s0

Figure 4-2. System Processor Indicators and Test Points
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473.60c-014 System Processor

Troubleshooting the System Processor

Normal Power-Up

The normal power-up sequence of the Svstem Processor can help you diagnose the condition
of the System Processor, If no application EPROM is plugged into the Systern Processor the
normal power up sequence is as follows:

. 50 LED lLights
2. 50 and 52 LEDs light. This is the Wait Baud condition. The System
Processor is waiting for information to be downloaded from the computer.

Lise this information to help you in troubleshooting vour System Processor.

Problem

Steps

Error message "Target Connection Bad” appears on the

computer screen when running INCOLS6 and wsing START to

start a program. The computer can not communicate with

the: Systemn Processor. Possible causes include the following:

= System Processor is Tlocked up”. That is, communication
is mot possible between the 473 system and the computer
because of a pre-existing condition on the System
Processor.

*  Defective cable from the computer to the System

Processor,

Defective power supply in the Motion Plus chassis,

Defective circuit card in chassis causing error.

Defective serial port on the computer.

Defective System Processor.

Tum power off, then on to the 473 chassis, then try 1o start
the program again. If the error goes away, the problem was
the "locked up” condition of the System Processor. This can
also happen if you have an application EFROM plugged
into the System processor.

Check out the cable against the appropriate figure in the
Cables chapter of this manual.

Be sure to turn off the chassis power before
installing or removing any circuit card from the
chassis. Installing or removing cards with the
power on can damage the systemn.

Remove all the circuit cards from the chassis excepl the
System Processor, then check the power supply. If the
power supply is working, try to start the program again. If
the error goes away then the problem is that one of the
circuit cards in the chassis is not allowing the System
Processor to establish communications, Install the circuit
cards one at a time to determine which card is causing the



473.60c-01A4 System Processor

probiem. When installing each circuit card remember to
turn off the power, turn it back on, and restart the program.

Check the serial port on your computer. This can be done by
monitoring the Receive and Transmit LEDs on the front of
the System Processor. When you start the program, you
should see the RXD (receive) and the TXD (transmit) LEDs
flash. If this does not happen, then check the computer
serial port

The System Processor is defective and needs to be replaced.
Contact Customn Servo Motars Inc. for replacement

procedures.

Prablem

The error message "Wrong version RTI” appears on the

computer screen when running INCOLBS and using START to

start a program. This message means that the version of

INCOLB& you are using is not compatible with the version

of the BTl {Run Time Interpreter) at U1E on the System

Processor. Possible causes include the following:

*  System Processor is “locked up”

* an application EFROM is plugged into the System
Processor

*  Wrong version BT (U18) on the System Processor

. Tum power off, then on to the 473 chassis, then try to start

the program again. If the error goes away the problem was
that communication was not possible between the two
systems because of an existing condition on the System
Processor, This is the "locked up” condition. This can also
happen if you have an application EPROM plugged into
the System processor.

If power cycling has no effect, then you must update either
the RTI (LV18) on the System Processor or the version of
IMCOLBS you are using. Contact Custom Servo Motors [nc.

for software updating procedures.

Problem

Steps

The application program will not run from an EPROM but

will run when downloaded from the computer. The System

Processor's status LEDs are in the wail baud condition.

Possible causes include the following:

* wrong speed application EFROM

* jumpers not set correctly for the size of application
EFROM used

. The speed (acoess time) of the EPROM that you have stored

the application on has to be 250 nanoseconds or faster.
Check the specifications of the EPROM to insure access

lime is correch.
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473.60c-01A System Processor

3

The Systermn Processor is set at the factory to use either a
2764 EPROM or a 27128 EPROM. If you are using an EPROM
of a different size refer to the jumper settings in this
chapter to correctly set up the System Processor.

Problem

Sleps

Large fault LED is flashing on the System Processor.
Possible causes include the following:

¢ defective RAM chips on the Svstem Processor

* other defective components on the System Processor.

The System Processor must be replaced. Contact Custom
Servo Motors Inc. for replacement procedures.

Froblem

Steps

All LEDs on the System Processor are flickering. Possible

causes include the following:

o the RTT (LN8) is not plugged in correctly on the System
Processor

#  thee Systern Processor is bad.,

Turn off power, Reinsert the RTI (U18) on the System
Processor, then tum on power again.

If the error persists then the System Processor is defective.
Contact Customn Servo Motors Ine. for replacement

procedures.

Problem

Steps

BAT LED is lit on the Systemn Processor. This condition
exists when the battery that is used to power the battery-
backed EAM is defective. Because the baltery is fal:tﬂ-il'"-
rempvable only, the System Processor must be replaced.

Contact Custom Servo Motors Inc. for replacement
procedures,
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Specifications

473.60e-01A System Processer

Parameter Speciication
CPU:
Microprocessor indel B/16-bit B0188

System clock freguency
Addressing range
intemal VO space
On-board ROM capacity:
“Syslem” site
"User” sile

On-board RAM capacity:

Dynamic Rak

Static RAM

Communications intefdaca:

Intertace type

Transmission mode
Transmission rate

Cn-board expansion imerace

System requiremenis;

Operating environmeant

Power requirements

8 MHz
1 megabyte (1,048,576 bytes)

B40 byles assigned

8K, 16K, 32K, or 64K byte EFROM

8K, 16K, 32K, or 64KT byte EPROM (250 ns
ACCASS Max)

Standard 64K byles zero wail stale DRAM

Standard 8K bytes CMOS static RAM (150 ns
miaximum) with lithium battery backup

(10 year typical standby current/shell e rating)

Optional 32 K bytes CMOS static RAM (150 ns
aximum;)

RS5232c serial interface with umper-
seleciable handshaking capability (standard
DB-25 female connector mounied on card

edge)
Hall-duplex or full-duplex (acquired automalically)
Up to 19,200 baud {acquired swtomatically)

Siandard SBX card connecior, accepts one
single-widih or double-width SBX funclion card

One System Processor per Molion Bus, requires
one card slot in INCOL4T3 control chassis {two
card skots reguired with SBX card installed)

0 to 50° C{32 to 1227 F) operaling temperature
Up 1o 0% relative humididy, noncondensing

+2Vi02ESVati14A
#H12V 06V at 22 mA
SI2V+06WV sl 22 mA

tProvides B4K, hardware access, but only 32K, software access







5 Model 473.60c-01A High Speed
System Processor

Introduction
The Model 473.60c-01 A High Speed System Processor is a single-board master CPU for

INCOLS6,/ Motion Plus™ control systems. It is capable of controlling multiple-axis systems

on a single Motion Bus, and it is compatible with Series 473 Motion Bus devices.
Standard features of the High Speed System Processor include the following

16 MHz Intel 80C188 CPU

96K bytes of SRAM (static RAM) 1

32K bytes of CMOS static RAM with battery backup

Configured for 8K bytes of EFROM for INCOLS6 application program
storage

64K bytes of EPROM for INCOLBG system software storage

SBX card connector for [/0 expansion

R5232c interface

Mine card-edge LED fault/status indicators

Options include the following:

» LUp to 64K bytes of EFROM for INCOLS6 application program storage*t
= Bdodemn control §

Requires jumper change and component change.

Requires jumper change and proper cable configuration.

Hardware can access 64K bytes, software can access only 32K bytes.
Cinly 48K available for programming use.

il +un ¥
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473.60c-07A High Spesd Syslem Processor

Figure 5-1 shows the location of important components on the High Speed System Processor.

na
x5
X6
™ j+12V)|@
Test| TF2 (12 V COM) |@
Poi TPa(-12 V)@ U8
ints TP4 (+5 V) |©@ (Battery
TPS (5V COM)|@ ﬂ_,..-r"" Backed BAM)

iy
" (User EPROM)

xa

|

JE“’"+ Eirin, |_
iseX) [/

Figure 5-1. Model 473.60c-01 A High Speed Systemn Processor
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Jumpers

473.60c-01A High Speed System Processor

Ehe:lﬁrdungehmpﬂ settings according to Table 5-1. The standard connection is noted.
Optional settings may require extra hardware.

Table 5-1. High Speed Systern Processor Jumper Connections

Jumper Conneclion Descriplion

x2 2-3, 1617 System RTI (L18) = 27512°

x2 1-2, 17-18 Systemn RTI (LME) = 2764 or 27128

x2 1-2, 18-17 System RTI (L16) = 27256

x2 4-5, 811 User PROM (U17) = 2784 or 27128"

x2 4-5, 10-11 User PROM (U17) = 27256

x2 5-8, 10-11 User PROM (U17) = 27512

x2 14-15 Mon-volatile RAM (U18) = 8K X 8

x2 13-14 MNon-volatile RAM (1B} = 32K X 8"

X3 7-8 80188 NMI disabled”

X3 -7 80188 NMI = SBX Bus pin MINTRO

X3 &7 B0188 NMI = SBX Bus pin MINTR1

X3 34 80188 INTO disabled®

X3 2-3 80188 INTO = SBEX Bus pin MINTRO

X3 3-6 80188 INTO = SBX Bus pin MINTR1

X4 2-3 Serial port handshake lines

x5 2-3 disabled (no modem control)®

X5 2-3

x4 1-2 Sernial port handshake lines

i 1-2 enabled (for modem control)

x5 1-2

x5 1-2 32 MHez oscillator®

xa 2-3 16 MHz oscillator (nol user selectable)
" Siandard Connection
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473.800-01A High Speed System Processor

Replacing the System RTI EPROM

EFROM U16 contains the ETI (Run Time Interpreter). This is the firmware used by the
High Speed System Processor to interpret INCOLSS instructions at run time. In some cases,
this EFROM must be replaced (refer to Troubleshooting later in this chapter). Notice that
the access time of the replacement EFROM must be 120 ns or less.

A cruTion

Make sure chassis power is OFF before
removing the High Speed System Processor to
replace this EFROM.

Carefully remove the existing EPROM at site Ul6. Install the new EPROM at Ul6. Do not
plug in this chip upside down. Use pin 1 of this chip as a reference point:

Pin 1 —ar—u Chip pins point away from

you as you read the labael

rmoma»r

Plug pin 1 of the chip into pin 1 of the socket (pin 1 is in the upper left hand corner of the
socket if you position the card with ]2 facing up).

Wiring
Table 5-2. High Speed System Processor R5232c Connector Pin Definitions (J2)
J2 Pin Hame Direction Description
1 CHASSIS GND Chassis ground
2 THD ouf® Transmi data
3 RXD in Receive dala
4 RTS o]0} Requeas! to send
5 CTS in Clear to send
6 DSR in Data et ready
7 SiG GHND Analog ground
B [ in Diata camar detect
g +12 ¥ out + 12 Vidc auxiliary power
20 DTR ol Data terminal ready

*Outward from High Spaad Ezstam Processor
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Cabling

Select a cable from those listed in Table 5-3, to connect the High Speed System Processor to
a personal computer:

Table 53. 5232 Communications Cables

Cable Model Number Cable Part Mumber Connects 1o:
473.50c-25A-300 408344-12 1IBM PC
473.50c-258-300 426488-02 IBM AT

Refer 1o the “Cables” chapter of this manual for conneclions

If your application uses a modem, change jumpers as shown in Table 5-1 and refer to cable
connections for |2 (Table 5-2). ]2 is configured as an R5232c DTE device.

Options

Model Mumber Part Mumber Drescription

47 3.60c-01 A-003 446154-03 32K battery-backed RAM,
32K B/W memory for user
PTOETAIMIINE,

Installing the High Speed System Processor

A\ cauTION

Make sure chassis power is OFF before
installing the High Speed System Processor.

Plug the High Speed System Processor into its assigned chassis slot, which is normally the
far left slot {on the 36-slot chassis, this is normally the top left slot). If an SBX expansion
board is present, two chassis slots are required.

SBX

The iSBX Bus is a standard 1/0 bus for connecting expansion modules to host cards. Either a
single or double-width expansion module can be installed. Contact Custom Servo Motors Inc.
for further information.
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Installing the User EPROM

The High Speed System Processor has space for a user EPROM (U17). Use an EPROM
{for example, the GTEK EPROM Programmer) to write your application

program to an EFROM. The program runs automatically upon power up.

A caution

Make sure chassis power is OFF before

removing the High Speed System Processor bo
install your EFROM.

Install the EFROM at user site U17, Lise the appropriate jumper configurations according to
Table 5-1. Do not plug in this chip upside down. Use pin 1 of this chip as a reference point:

F'in‘l--...

Chip pins point avway fram
you as you read tha labal

Fmoer (

Flug pin 1 of the chip into pin 1 of the socket (pin 1 is in the upper left hand corner of the
socket if you position the card with J2 facing up).

During power-up, if U17 is not present, the system waits on the R5232 port for the program
to be downloaded from a PC.

LED Functions

Mine LEDs, summarized in Figure 5-2, are provided at the card edge for fault and status

indication. Four are available to the 80C188 for software status and error reporting. Five
are hard-wired indicators of battery level and serial port status,
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473.600-01A High Speed System Processor

Connectar J2
_)

Labsal Hame Description

[D$1 Faul Indicates faull condition

§52 Status bit 2 Status indicator*
Status bit 1 Status indicator

S0 Status bit 0 Status indicator®

BAT Battery ON = low battery vollage

DTR Data terminal ready  ON = sarial port ready

IRC Imarrupt ready O = seral par imanupl
RxD Receive dala ON = recaive data line aclive
XD Transmil data ON = transmil data Ene active

0000000 O
= [©

*Decading of Status Indicators:

@52 EPROM failure or program termination (ESC)
@51
@50

@ 52 Wait baud
O 51
® s0

@ 52 Program run
0 51
O s

Figure 5-2. High Speed System Processor Indicators



473.60c-07A High Spead Sysiem Frocessor

Troubleshooting the High Speed High Speed System
Processor

Normal Power-Up

The normal power-up sequence of the High Speed System Processor can help you diagnose
the condition of the High Speed System Processor. If no application EPROM is plugged into
the High Speed Systemn Processor the normal power up sequence is as follows:

1. S0 LED lights

2. 50 and 52 LEDs light. This is the Wait Baud condition. The High Speed
Systemn Processor is waiting for information to be downloaded from the
computer.

Use this information to help you in troubleshooting your High Speed System Processor.

Problem Error message "Target Connection Bad" appears on the
computer screen when running INCOLS6 and using START to
start a program. The computer can not communicate with
the High Speed System Processor. Possible causes include
the following:

* High Speed System Processor is "locked wp”. That i3,
communication is not possible between the 473 system
and the computer because of a pre-existing condition on
the High Speed System Processor.

= Defective cable from the computer to the High Speed

System Processor.

Defective power supply in the Motion Plus chassis.

Drefective circuit card in chassis causing error.

Defective serial port on the computer.

Defective High Speed System Processor.

Steps 1, Tum poewer off, then on to the 473 chassis, then try o start
the program again. If the error goes away, the problem was
the "locked up” condition of the High Speed System
Processor. This can also happen if you have an application
EFROM plugged into the System processor.

2. Check out the cable against the appropriate figure in the
Cables chapter of this manual.

A caution

Be sure 10 turn off the chassis power before
Installing or removing any circuil card from the
chassis. Instaling or removing cards with the
power on can damage he systam.

3. Remowve all the circuit cards from the chassis except the
High Speed System Processor, then check the power supply
at test points TI' to TTS. If the power supply is working
then try to start the program again. If the error goes away
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then the problem is that one of the circuit cards in the
chassis is not allowing the High Speed System Processor to
establish communications. Install the circuwit cards one at a
time to determine which card is causing the problem. When
installing each circuit card remember to turn off the power,
turn it back on, and restart the program.

Check the serial port on your computer. This can be done by
monitoring the Receive and Transmit LEDs on the front of
program, you should see the RXD (receive) and the TXD
(transmit) LEDs flash. If this does not happen, then check
the computer serial port.

. The High Speed System Processor is defective and needs to

be replaced. Contact Custom Servo Motors Inc. for
replacement procedures.

Problem

The error message "Wrong version RTI" appears on the

computer screen when running INCOLS6 and using START to

start a program. The reason for the error is that the version

of INCOLB6 you are using is not compatible with the

version of the RTI (Run Time Interpreter) on the High

Speed System Processor. Possible causes include the

following:

* High Speed System Processor is "locked up”

= an application EFROM is plugged into the High Speed
Systern Prooessor

*  Wrong version RTI on the High Speed System Processor

Turn power off, then on to the 473 chassis, then try to start
the program again. If the error goes away the problem was
that communication was not possible between the two
systems because of an existing condition on the High Speed
Systemn Processor. This is the "locked up” conditon. This
can alsp happen if you have an application EPROM
Pluggad inlo the System processor.

If power cycling has no effect, then you must update either
the ETI on the High Speed System Processor or the version
of INCOLS6 you are using. Contact Custom Servo Motors Inc.
for software updating procedures.

Problem

The application program will not run from an EFROM but

will run when downloaded from the computer, The High

Speed System Processor's status LEDs are in the wait baud

condition. Possible causes include the following:

= wrong speed (access time) application EFROM

*  jumpers not set correctly for the size of application
EPROM wsed
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Steps

. The speed of the EFROM that you have the application

stored on has to be 250 nanoseconds or faster. Check the
specifications of the EFROM to insure access time is correct.

The High Speed System Processor is set at the factory to use
either a 2764 EPROM or a 27128 EPROM. If you are using an
EPROM of a different size refer to the jumper settings in
this chapter to correctly set up the High Speed System
Processor.

FProblem

Steps

Large fault LED is flashing on the High Speed System
Processor. Possible causes include the following:

*  defective RAM chips on the High Speed System
Processor

# other defective components on the High Spesd System
Processor.

The High Speed Systern Processor must be replaced. Contact
Custom Servo Motors Inc. for replacement procedures.

Problem

Steps

All LEDs on the High Speed System Processor are

flickering. Possible causes include the following:

* the RTI (U16) is not plugged in correctly on the High
Speed System Processor

* the High Speed System Processor is bad.

. Tum off power. Reinsert the RTT on the High Speed System

Processor, then turn on power again.

If the error persists then the High Speed System Processor
is defective. Contact Custom Servo Motors Inc. for
replacemnent procedures.

Problem

Steps

5-10

BAT LED is lit on the High Speed System Processor. This
condition exists when the battery that is used o power the
battery-backed RAM is defective. Because the battery is
factory-removable only, the High Speed Systemn Processor
must be replaced.

Contact Custom Servo Motors Inc. for replacement

procedures.
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Specifications

Parameter Specification
cPU:

Microprocessor Intel 8/16-bit BOC188

System clock frequency 16 MHz

Addressing range 1 megabyte (1,048.576 bytes)

Imternal 1D space 640 byles assigned
On-board ROM capacity:

"System” sile BK, 16K, 32K, or 64K byte EPROM

{120 ns access max)
"User" site BK, 16K, 32K, or 64K byte EPROM (250 ns
ACCESS MAax)

On-board RAM capacity:

Static RAM Standard 96K bytes

Low-Power Siatic RAM

Communications inferface:

Interface type

Transmission mode
Transmission rale

On-board expansion inferface

System requirements:

Operating environment

Power requirements

Standard 32K bytes CMOS static RAM

{150 ns access maximum) wilh ithium battery
backup (10 year typical standby current/shell lite
rating)

R5232c serial inerface with jumper-selectable
handshaking capability (standard DB-25 female
connecior mounted on card edge)

Hal-duplex or full-duplex {acquired automatically)
Up to 19,200 baud (acquired automatically)

Standard SBX card conneclor, accepls one
gingle-width or double-widih SBX function card

One System Processor per Motion Bus, requires
one card shot in INCOL/473 control chassis (two cand
slots required with SBX card installed)

0 to 50°C (32° to 122° F) operating temperature
Up to 35% humidity noncondensing

+5V+025Val16A
+12V+06Y al 13 mA
12V +06Vat14mA

311







Model 473.61c-01A Command
Generator

Introduction

The Model 473.61c-01 A Command Generator is a microprocessor-based motion profiler
suitable for multiple-axis systems requiring simultaneous motion or complex profiles.

Standard features of the Command Generator include the following:
= 5 MHz Intel 8085A-2 microprocessor

BK bytes of EPROM for system software storage

BK bytes of dual-port RAM

Sensor input

NMine card-edge LED fault and status indicators

Optionally, the Command Generator may include 2K bytes of EAM (This option requires a
jurnper change and a component change [part number 395361-02]).
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473.67e-014

Command Ganaralor

Figure 6-1 shows the location of important components on the Command Generator

B2

E‘"

=

.—-'"""'-‘-A[?,:ddrass

DIP Switch)

X1

—_——— .V

Lt

X3

/

ATl
U31 a2

(RAM)

!\“\7

Figure &-1. Model 473.61c-01A Command Generator
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Jumpers

Chack or change the jumper settings according to Table 6-1. The standard connection is
marked *. Optional settings may require additional components,

Table 6-1. 473.61c-01 A Command Generator Jumper Connections

Jumper Conneclion Descriplion

x1 1-2* STC dock source ks HCLEK from Motion Bust
4| 2.3 STC clock source Is local 8085 CPU clogkt
X2 1-8* No effect

x2 2-5 Local BRM drives RATIO 0 on Motion Bust
x2 3-4 Local BRM drives RATIO 1 on Motion Bust
X3 1-2 2K bytes dual-port RAM

X3 2-3" 6K bytes additional private RAM (8K total)
x4 1-4* Sensor normally open to 12 V common

x4 2-3 Sensor normally closed 1o 12 V common

*Standard connection
{Rafer 1o the INCOLBE Programming Manual for software-salectable ratio clock sources.

&3



473.67c-014

Command Genaralor

DIP Switch

Sot the DI ﬁh‘iﬂh}h{:t& the Command Generator in the host CPU memory and 1/0
maps according to Table 6-2.

A\ cauTtion

Do not set the DIP switch to all ones {all ON).

Table 6-2. Address Switch Setting for all Command Generators

Swiltch Setings:

=

= OFF

Example:

A~

e ; {Thiz sagmant
1 = Least Significant Bif 1,‘(1:' i ON)
5 = Mast Significant B#
Axis NO. = 5

Axis Mo, Setting” Axis Mo. Setting*

54321 54321
1 00001 g 01001
2 o000 10 Q1010
3 00011 11 21011
4 00100 12 01100
5 00101 13 01101
] 00110 14 01110
Fi Q0111 15 1111
B 01000
“Never set the DIP switch 1o all ones (al ONJ.
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473.61c-07TA Command Genersfor

Replacing the RTI EPROM

EFROM U131 contains the RTI (Run Time Interpreter). This is the firmware used by the
Command Generator to interpret INCOLSS instructions at run time. In some cases (using
custom firmware) this EPROM must be replaced.

Make sure chassis power is OFF before
removing the Command Generator to replace
this EPROM.

remove the exdsting EPROM at site U31 (using a tool such as a flat-bladed

Carefully
screwdriver). Install the new EPROM at U31. Do not plug in this chip upside down. Use pin
1 of this chip as a reference point:

Fin 1 o T Chip pins poind away fram

you as you read the label

Fmmer {

Plug pin 1 of the chip into pin 1 of the socket {pin 1 is in the upper left hand corner of the
socket if you position the card with |2 facing up).

Wiring

Connector |2 on the Command Generator allows a sensor input to enable rapid profile

modifications. Sample Command Generator sensor cables are shown in Figure 6-3 for
normally-open or normally-closed swilches. Refer to Table -1 when setting the jumpers.

Table &3, Command Generator Connector Fin Definitions

J2 Pin Mame Definition

1 +12V +12 V¥ irom chassis power supply

2 SEMNSE-1 Sinking input

3 SEMSE-2 Sourcing Input

4 12 W COM 12 ¥ common from chassis power supply
5 A2V -12 ¥ trom chassis power supply

B CHASSIS GMND Chazsis ground




#73.67c-01A Command Generator

Internal

1K
SENSE-1 ~AAN—

E 7 /Lf Optocoupler
SENSE-2

1 l12v +12V
- 2 |SENSE-1 SENSE-1
3 |SENSE-2 SENSE-2
4 MN2VCOM 12 V COM
5 |12V 12V
6 |CHASSIS GND CHASSIS GND
Hormally Closed Contacts MNarmally Open Contacts
Set Jumper X4 to 2-3 Set Jumper X4 to 1-4
{Standard Configuration)

Figure 6-3. Sample Sensor Cables

Installing the Command Generator

A cauTion

Make sure chassis power is OFF before
installing the Command Generator,

The Command Generator requires one slob in the chassis.

f-fr
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LEDs

LEDs are provided on the Command Generator for both fault and status indication. The
designated label assigned to each LED is marked on the module next to the LED. The status
LEDs for the Command Generator are described in Table 6-4 (includes 9 LEDs).

Table 4. Commuand Generator Status LEDs

TPT +5 ¥V (from chassls power supply)

Labael MName Description

@ DS1 Fault Indicates fault condition

52 Status bit 2 Status indicator*

51 Status bit 1 Status indicator”

S0 Status bit 0 Status indicator

INT  Internal ON = command direction set internally OFF = set by ENCODER DIR
HLT Halt O = command halt OFF = command go

ACC  Acceleration ON = accelerale OFF = decelerate

DR Direction Ol = clockwisze OFF = counterclockwise

SEN  Sensor ON = on sensor OFF = Nol on sansor

*Decoding of Staius Indicators:

i OS2 Stopped
Test TP3 GMND CLK O 51
Points TPd 0O Ss0
Esum OS2 Moving in profile
O 51
® 50
—14 TP& 5V GND (from chassis OS2 Ramping in Run mode
powar supply ® s
5 O so
1
] ® 52 DSTOF in progress
= O s1
f§ O so

You can use the Fault and Status indicators on the Command Generator 1o help in
troubleshooting problems which occur when installing the Command Generator, The status
LEDs are in known states during the following operations:

* Normal power-up

* Ramp execution®

#  Drofile execution®

&  DSTOP execibon®

*  This operation can only take place in response to an INCOLS6
program. Refer to the INCOLSS System Programming Manual for an

explanation of how to pregram this operation.
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Status Indicators During Normal Power-Up
After power-up and before the System Processor has issued any commands to the Command
Generator the status LEDs are in the following state:

INT O
HLT OM
ACC 0

All other LEDs are oif.

Status Indicators During Ramp Execution
While the system is executing a ramp motion, the status LEDs are in the following state:

51 O

INT O

ACC ON if the command is accelerating or has just accelerated to a
higher velocity, or

ACC OFF if the command is decelerating or has just decelerated to a
lower velocity.

DIR OB if + direction is commanded, or

DIR OFF if - directon is commanded

All of the other LEDs are off,

Status Indicators During Profile Execution
While the system is executing a motion profile, the status LEDs are in the following state:

=0 oM

INT oM

ACC OM if the command is accelerating or has just accelerated to a
higher velocity.

ACCT OFF if command is decelerating or has just decelerated to a lower
velocity.

DIR OM if 4 direction is commanded

DIR OFF if - direction is commanded

All of the other LED= are off.

Status Indicators During DSTOP Execution
While the system is executing a DSTOP motion, the status LEDs are in the following state:

52 O
INT 0N
DI OB if + direction is commanded
DIk CIFF if = direction is commanded

All of the other LEDs are off.

A caution

Make sure chassis power is OFF before
removing or installing the Command Generator.

G-
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Troubleshooting the Command Generator

Problem

Steps

Flashing Fault LED or all LEDs flashing on Command
Generator. Possible causes are bad RAM or other component
failure on Command Generator.

Replace Command Generator

Problam

Steps

Large fault LED lights on the Command Generator. Possible
cause is fault when moving axis.

Fault has pocurred when irying to move the axis. Look for
open limits on the axis or drive faults or excess error on the
translator. All of these faults actually occurred on the
translator but are reported on the Command Generator also.

When using the Servo Translator model number
473.19C-01A, the excess error fault is not reported on the
translator so the only indication is the fault on the
Command Generator,

Check address switch on the Command Generator to insure
that it is addressed correctly. If the fault is ocourring
without actually trying to move the axis the Command
Generator could have a component failure.

Problem

Steps

Mo fault, but axds not moving.

1,

Command Generator not addressed correctly. Check that
the Command Generator is addressed correctly and that the
translator is addressed correctly.

The Commiand Generator and the translator ame not in the
correct slots, In a system that has multiple axes, two lines
on the backplane are separated between axis pairs (pins 18
and 19). An axis pair consists of a Command Generator and
its associated translator. The lines on the backplane are
the commmand clock and the command direction. Check 1o see
that the Command Generator and it associated translator
dre in the correct slots.

Software not correct. The software has to correctly
initialize the Command Generator and the translator,
Check the INCOLESS softwsire manual for more detailed
programming information.




4F3.67c-014

Command Generaior

Problem

Steps

Ratio axis not working correctly.

is a combination of software and hardware. Check
to see that all of the jumpers are set correctly on the
Command Generator and the translator for your
application. Ratioing may require changing some of the
jumipers from factory settings.

Software is not correct. Refer to the INCOLS6 software
manual for more information on programming ratio axes.

Problem

Steps

Sensor input not working properly

The sensor is used for rapid profile modifications. You must
hawve software in place to use the sensor. The sensor input
does not have to be configured if you are not using it.
Typical applications for the sensor are stopping on a mark
or registration of material to a specific position. To test the
sensor input, take the following steps:

- Set jumper X4 to the factory setting .

Connect a wire between pin 1 and pin 2 of connector [2.

Connect a wire from pin 4 to pin 3 of ]2 and the SEN LED
will turn on. This is an indication that the sensor input is
working. f you are still having problems with the sensor
input, check your software or contact Custom Servo Motors
Inc. for a replacement Command Generator.
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Specifications

473.67c-01A Command Genarafor

Parameter Specification
Microprocessor Intel B085A-2 8-bif microprocessor
Cn-board memory:

ROM capacity 8K bytes of EFROM

RAM capacity 8K bytes standard

(2K bytes dualpor, plus 6K bytes internal)

Command clock frequency 2.5 MHz max
Velocity resplution 1 pan in 65536 [nominal)
Sensor conlacts 10 mA al 0 Vdc

System requirements
Power requirements

Operating Environment:

Requires one card slof in Motion Plus/d73 chassis

+5 Vdc £0.25 V at 1.40 A max
+12 Vdc £1.2 V ait 0.022 A max
-12 Vde (no requirements)

0° to 50°C (32° 1o 122°F) ambient operating temperature
Lp to 85% humidity, noncondensing
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7 Model 473.61¢c-02A Command
Generator/Translator

Introduction

The Model 473.61c-02A Command Generator /Translator is a microprocessor-based motion
profiler suitable for multiple-axis systems requiring simultaneous motion or complex
profiles and a stepper interface.

Standard features of the Command Generator/Translator include the following:
3 MHz Intel 8085A-2 microprocessor

8K bytes of EFROM for system software storage

BK bytes of dual-port RAM

+ Limit, -Limit, and Home inputs

Eleven card-edge LED fault and status indicators

Fulse and direction outputs

Clockwise /counterclockwise outputs

Oiptical isolation of inputs and outputs

Options include the following:
» Selectable pulse widths®
* Internal power supply for inputs and outputs*
* Pulse and direction to other translator cards®

*  Requires jumper change.




473.67e-02A Command Genarslor/Transialor

Figure 7-1 shows the location of important components on the Command
Generatorf Translator

81

DIP Switch)

[ — X1

Dﬁ
5 &

Oy

uaz
ATl (RAM)
L3

Figure 7-1. Model 473.61c-02 A Command Generator/ Translator



Jumpers

473.67c-024 Command Generator/Transiator

Check or change the jumper settings according to Table 7-1. The standard connection is
marked *. Optional settings may require additional components.

Table 7-1. 473.61c-02A Command Generator,/ Translator Jumper Connections

Jumper Connection Dascription
X1 1-2* STC clock source is HCLK from Motion Bust
X1 2-3 STC clock source is local 8085 CPU clockt
w2 1-6° Mo effect
X2 2-5 Local BAM drives RATIO 0 on Motion Bust
xe a-4 Local BRM drives RATIO 1 on Mation Bust
x3 1-2 2K bytes dual-port RAM
x3 2-3" 6K bytes additional private RAM (BK total)
x4 NC* External supply + voltage (+5 to +12 Vdc)y
X4 1-2 Internal +12 Vde supply
X5 NC* External supply ground{
x5 1-2 Intermal +12 Vdc commaon
X8, X7 Vary Ihe pulse widih using jumpers X6 and X7:

Pulsa width X6 X7

200 ns 2-3 NG (for use with pulsefdirection only)

1004 n= 2-3 12 {lor use wilh pulse’direction only)

15 ps 1-2* MC* (standard)

30 ps 1-2 1-2
XB NC* Mo CMMND DIR ko bus
X8 1-2 CMMD DIR o bus§
x93 MNC* Mo CMND CLE 1o bus
x5 1-2 CMND CLK o bus§

*Slandard connecton

tRefer to the INCOLBE Programming Manual for software-selectable ratio clock sources.
fJdumpers X4 and X5 must ba removed bafore connacling the axternal supply.
§Requires a translalor card addressed to a different axis




4731.612-024 Command Ganarator'Translaler

DIP Switch

Sot the DIF switch to locate the Command Generator/Translator in the host CPU memory
and 1/0O maps according to Table 7-2.

A\ cauTion

Do not set the DIF switch to all ones (all OML

Table 7-2. Address Switch Setting for all Command Generator,/ Translators

Switch Setfings:

1=0N

0= OFF Example:

) - [This sagmeant

1 = Least Significant Ba 1;?:' 2 ON)
5 = Most Significant Bit

bit pattern = 00101

AdsNo. = 5
Axis No Setting® Axis Mo Setting”®

54321 54321

i 00001 8 01001
2 00010 10 01010
| ooo11 11 01011
4 00100 12 01100
5 00101 13 01101
L 00110 14 01110
T 00111 i5 01111
g 01000
*Mever set the DIP swiltch 1o all ones [gl_ﬁl-r"-ll.




473.87c-024 Command Ganarater/Transistor

Replacing the RTI EPROM

EFROM U31 contains the RTI (Run Time Interpreter). This is the firmware used by the
Command Generator/ Translator to interpret INCOLES instructions at run time. [n some cases
{using custom firmware) this EFROM must be replaced.

A\ cauTion

Make sure chassis power is OFF before
removing the Command Generator/ Translator
o replace this EFROM.

Carefully remove the existing EPROM at site U31 (using a tool such as a flat-bladed

screwdriver). Install the new EFROM at U31. Do not plug in this chip upside down. Use pin
1 of this chip as a reference point:

Pin 1 ——gp=—_r—
= Chip pins point away from
you as you read the labal

rmm>r

Plug pin 1 of the chip into pin 1 of the socket (pin 1 is in the upper left hand corner of the
spcket if you position the card with |2 facing up).
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Wiring

Connector ]2 on the Command Generator/ Translator provides translator connections to
external devices. Table 7-3 lists the pin definitions for connector |2. Figure 7-3 shows typical
connections for the module. Figure 74 shows the internal configuration of Home and Limit

mputs.
Table 7-3. Command Generator/ Translator Connector Pin Definibons
J42 Pin Mama Definition
1,2 +Vx Extarnal power supply (+) input
3 CW Active low clockwise signal output
4 -COW Active low counterciockwise signal output
-] DiR Direclion output
8 -PULSES Active low pulse output
7.8 Wx GND External power supply (-} inpui
g CHASSIS GROUMD Chassls ground from ac power input
10 HOME Active high home input
11 +LIAIT Active high (+) limit input
12 LIMIT Active high (=) limit input




473.61c-024 Command Generstor/Transiator

J2
+Wx +
External Power Supply
VX GND = A (5-12 Vdc)
CHASSIS
GROUND
HOME
+LIMIT
SLIMIT : <
-CW W
CCW Cow
uses either CWICCW or PULSEDIR
outputs from the CGT, but nat both
DiR ' DIR
-PULSES PULSES

Figure 7-3. Command Generator / Translator Connections

Home'Limit Intermal

1KLY

—" W0 J2 (1 0r2) +Vx
Optocoupler \‘I\\SZ

——0 J2 (10, 11, 12)

Figure 7-4. Home/Limit Inputs—Internal Configuration



473.687c-024 Command Geanerator/Translator

Installing the Command Generator/Translator
The Command Generator/Translator requires one shot in the chassis,

A\ cauTion

Make sure chassis power is OFF before
installing the Command Generator/Translator.

LEDs

LEDs are provided the Commind Generator/ Translator cards for both fault and status
indication. The designated label assigned to each LED is marked on the module next to the
LED. The status LEDs for the Command Generator/Translator are described in Table 7-4
{includes eleven LEDs),

Table 7-4, Command Generator/Translator Status LEDs

 Tast
Poinis

Conneclos J2

Lebel Mame Description
[l Fault Indicates fault condition
52 Stanrs bdf 2 Siaus indicaor”
31 Hlartus ba 1 Stalus indicalor
S0 Slahus b 0 Staius indicalor
IMNT Intamal Of = command direction sef imtarnally OFF = sad by ENCODER DIR
HLT Hak O = command haft OFF = command go
ACC  Accelaration O = accelerats OFF = dacslarate
iR Direction OM = clochwise OFF = counterciockwise
HME Home ON = at home OFF = not a1 home
LA LIt ON = o 4 limit
LM -Lirmill CIN = &1 - Bt
0O &g Sopped
TPE 8V EMD 05
050
O52 Moving in prafile
051
#s0
052  Ramping in Run mode
@5
O so0
s 22  DSTOP in progress
o1
O s0

7-8




473.61c-024 Command Generator/Translator

You can use the Fault and Status indicators on the Command Generator/Translator to help
in troubleshooting problems which occur when installing the Command
Generator /Translator. The status LEDs are in known states during the following operations:

Mormal power-up
Ramp execution®

Profile execution®
DSTOP execution™®

*  This operation can only take place in response to an
INCOLS6 program. Refer to the INCOLS6 System

Programming Manual for an explanation of how to program
this operation.

Status Indicators During Normal Power-Up

After power-up and before the System Processor has issued any commands to the Command
Generator, Translator, the status LEDs are in the following state:

INT ON
HLT ON
ACC OM

All other LEDs are off,

Status Indicators During Ramp Execution

While the system is executing a ramp motion, the status LEDs are in the following state:

51 DM

INT OM

ACC OMN if the command is accelerating or has just accelerated to a
higher velocity, or

ACC OFF if the command is decelerating or has just decelerated to a
lower velocity.

DIE OM if + direction is commanded, or

DIR OFF if - direction is commanded

All other LEDs are off.



#73.67c-024 Command GeneratorTransiaior

Status Indicatoers During Profile Execution

While the systemn is executing a motion profile, the status LEDs are in the following state:

S0

[NT
ACC
ACC

DIR
DIR

All other LEDs are off.

ON

oM

ON if the command is acoelerating or has just acoelerated to a
higher velocity.

OFF if command is decelerating or has just decelerated to a lower
velocity.

ON if + direction is commanded

OFF if - direction is commanded

Status Indicators During DSTOP Execution

While the system is executing a DSTOP motion, the status LEDs are in the following state:

52

INT
DIE
DIR

All other LEDs are off.

On
On
¥ if + direction is commanded
CIFF if - direction is commanded

A\ CcAUTION

Make sure chassis power is UFF before
removing or installing the Command
Generator/ Translator,

Troubleshooting the Command Generator/Translator

Froblem

Stleps

Flashing Fault LED or all LEDs flashing on Command
Generator/ Translator. Possible causes are bad RAM or other
component failure on Command CGenerator /Translator.

Replace Command Generator/ Translator

Problem

Steps

7-10

Large fault LED lights on the Command
Generator /Translator. The possible cause is an open limit
switch.

1. Fault has oocurred when trying to move the axis. Look for
open limits on the Command Generator/ Translator,

2. Check address switeh on the Command
Generator, Translator to make sure that it s addressed
correctly, If the fault occurs without bryving to move the axis




4T3 81c-024 Command Generstor/Translstor

the Command Generator/ Translator may have a component
replacemnent.

FProblem

Steps

Mo fault indicated, but axis not moving, Possible causes
mdude the following:
Command Generator/ Translator not addressed

correctly.

* External stepper driver not wired correctly, or the
Command Generator/ Translator is not set to provide
the gutput required by the stepper driver.

= Power supply problem.

= The program is not correct.

1. Check that the Command Generator / Translator is
addressed correctly.

2. Check the stepper driver manufacturer's specifications
against the setup of the Command Generator / Translator.
Possible items to check include:

a. Pulse width requirement

b. Current sinking outputs from the Command
Generator / Translator

c. Active low output from the Command
Generator/ Translator

3. Check the power supply wiring. The standard setup is for
external power supply. To change this to internal power
supply, jumpers X4 and X5 must be set for 1-2.

4. Check whether the stepper drive needs CW/CCW pulses or
pulse-and-direction output.

5. Check that jumpers X6 and X7 are set o provide the polse
width needed by the stepper driver.

6. [Insure that the stepper drive needs active low outputs and
current sinking outputs

7. The program may not be cotrect. The program must
correctly initialize the Command Generator/ Translator.
Check the INCOL36 spftware manual for more detailed

programming information.

Problem

Steps

Eatio axis is not working cormectly. Possible causes include the
following:

*  Jumpers set wrong
* Program is not cormect

1. Ratioing is a combination of software and hardware. Check

that all of the jumpers are set correctly on the Command
Generator,/ Translator and the translator for your
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application. Ratioing may require changing some of the
jumpers from factory settings.

2. Software {5 not correct. Refer to the INCOLES softwane

manual for more information on programming ratio axes.

Troubleshooting the Command Generator/Translator
when used with an additional translator

Problam

Large fault LED lights on the Command
Generator /Translator. Possible causes include the
following:

«  Open limit switch

*  Address switches set wrong

*  Jumpers wrong
* The program is not correct.

If the fault has occurred when trying to move the axis, look
for open limits on the axis or faults on the translator (drive
fault or excess error). The limits on the Command
Generator / Translator must also be satisfied.

Check the address switch on the Command
Generator S Translator to make sure that it is addressed
cormectly. When the Command GeneratorTranslator is used
as a command generator alone, the translator address must
be different from the command generator address. This is
because the Command Generator /Translator takes the
place of a translator plus a command generator. Any
additional translator must use a different address. For
example, the Command Generator/ Translator could be
addressed as translator number 1 and the associated
franslator as translator nuember 2.

For this configuration jumpers X8 and X% must be connected
1-2.

The program may not be correct. The program must
correctly initialize the Command Generator/ Translator
and the translator. Check the INCOLS6 software manual
for more detailed programming information.

Problem

7-12

Mo fault indicated, but axis not moving. Possible causes

include the following:

*  Address switches set wrong

*  The Command Generator/ Translator and the translator
are not in the correct slots,

*  Jumpers wrong

* The program is not correct.
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1. Check the address switch on the Command
Generator, Translator o make sure that it is addressed
correctly. When the Command Generator/Translator is used
a3 a command generator alone, the translator address must
be different from the command generator address. This is
because the Command Generator,/ Translator takes the
place of a translator plus a command generator. Any
additonal translator muast use a different address. For
example, the Command Generator,/Translator could be
addressed as translator number 1 and the associated
translator as translator number 2.

2. Check that the Command Generator/ Translator and its

assocated translator are in the correct slots. In a system
that has multiple axes, two lines on the backplane are
separated between axis pairs. An axis pair consists of a
command generator and its associated translator. The lines
on the backplane are the command clock and the cormmand
direction.

3. For this configuration jumpers XB and X9 must be connected
1-2.

4. The program may not be correct. The program  must correctly

initialize the Command Generator/ Translator and the
translator. Check the INCOL86 software manual for more
detailed programming information.

Problem

Steps

Ratio axis not working correctly. Possible causes include the
following:
*  Jumpers set wrong
* Program is not cormect

1. Ratioing is a combination of software and hardware.
Check to see that all of the jumpers are set correctly on the
command generator and the translator for your application.
Ratioing may require that some of the jumpers need to be
changed from factory settings.

2. The program may not be correct. Refer to the INCOLBG

software manual for more information on programming ratio
AXPS,
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Specifications
Paramatar Speciication
Microprocessor intel B085A-2 B-bit microprocessor
On-board memory:
ROM capacity 8 K bytes ol EPROM
RAM capacity 8 K byles standard
(2K bytes dual-por, plus 6K byles intemal)
Command clock frequency 2.5 MHz max
Velocity resolulion 1 part in 65536 (nominal)
CW, CCW outputs 1.0 Vdc (low-max}, 11.0 Vidc (high-min)
Upto 2 kHz at 150 mA mapx cutput cumment
Trza = Tiall = 2 jis {max)
Pulsa/direction outputs 1.0 Vde (low-maz), 11.0 Vide (high-min)
Up to 500 kHz
Triga = Tigl = 100 ns [max)
Pulse widths 500 ns -0, +250 ns
1000 ns -0, +250 ns
15 ps <0, +5 ps (defauli)
30 ps 0, +12 ps
Homae, +Limil inpuls 10 mA at 0 Vde
System requiremenis Requires one card slot in Motion Plus/473 chassis
Fower requirements +5 Wdo +0.25 YV at 1.40 A max
+12 Vdo £1.2 V at 0.022 A max
-12 Vdc (no requirements)
Operating Environment; 0 to 50°C (327 to 122°F) ambient operating temperalure
Up to 95% humidity, noncondensing
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Model 473.70c Analog Input/Output
Processor

Introduction

The model 473.70C Analog Input/Output Processor is a microcomputer-based data
acquisition and distribution board. Firmvware on the processor allows you o manipulate the
I/0 data at the card level, using special INCOLBS instructions to configure the processor.
Standard features of the Analog 1/0 Processor include the following:

& MHz Intel 80188 CFU

Four individually configurable differential analog inputs

Two individually configurable analog outputs

Four optically isolated digital inputs

Four optically isolated digital outputs

A 16-bit up/down counter for counting command generator pulses
Eight card-edpe mounted status LEDs plus one fault LED

L] L] L] L] - L &+

Standard Configuration
Table 81 shows the standard configuration for the Analog Input,/ Cutput Processor.

Table 8-1. Standard Configuration

Function Mame Satting

Analog Inputs AlNT 1o Al 10V to +10 ¥V

Analog Outputs ACUTY 1o ADUT2 A0V 1o +10 V differential
1 kHz Low Pass Filter - O

Digital Ouiputs DOUTT 1o DOUTH Curreni sourcing

Power Supplies Indermal

Software Configurations

The firmware functions on the Analog [/0 Processor can be linked together as if they were
hardware modules. This allows you to tailor the card configuration to a specific
application. The functions include:

AMND, OR, and NOT gates

pifsetting and scaling of analpg inpuls
offsetting and scaling of analog outpuls

P1D control algorithms

mdnimurm, maximum, and window monitoring
data collection

L] L} L L L -

Eefer to the INCOLES manual for more information on software configuration.
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Figure 8-1 shows the location of important components on the Analog I/0 Processor.

and Fault
LEDs

DiF

Figure 1. Model 473.70¢ Analog 1/0 Processor
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Jumpers

Check or change jumper settings according to Tables 8-2 to 8-9. The standard connection is

In all of the following jumper selection charts, an asterisk {*) indicates the factory set
position. Figure B-2 shows a map of the Analog 1/0 Processor with all jumpers and test
points labeled. Table 8-2 shows the factory settings for all jumpers.

.I;:[E T“ “::I “[]

g I?Er I"I:I :: D [ D o
1 :I:L EEI EI :r.u[ X20 i x:1E
:E :] X30 :nz g
E X289 :I : o
| —

e w0 ] e
o =00 L

Xaq

Xaz

—

K4l D Xad
X45 D

Figure 8-2. Jumper Map for the Analog 1/0 Processor
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Jumpers—Default Jumper Positions

Table 8-2. Analog 1/0 Processor Jumper Connections

Jumper Conneaction | Jumper Connectlon | Jumper Connection
21 1-2 X168 2 X3z NC
= ) — com—
X3 2-3 X149 MNC X34 1-£
X 12 X20 2:3 X35 23
X5 12 X21 1.2 X36 23
X5 NG X22 NC X37 2-3
B NG X23 1-2 38 2-3
XB 1-2 X24 1-2 X395 1-2
Pz J-4 X25 1-2 x40 1-2
X10_ NC X2 NG %41 &-7
X11 1-2 X2 NG %42 NC
X12 3-4 %29 2-3 %43 1-2
%13 NC *30 NC X44 1-2
X15 NC %31 2-3 X45 NC

Jumpers—DOUT1 Output Types
Jumpers X232 and X23 allow the DOUT] output to adapt to various enable inputs: current

source, current sink, or contact closure. Table 8-3 shows the jumper positions for each

DOUT1 output type.

Table 8-3. Jumper Settings for DOUT1 Output Types

Jumper Conneclion Description
xXzz [ [ DOUTT curren! source
x23 1-2°
K22 1-2 DOUTT cument sink
] MNC
K2 MG DOUTY contact clasure
X23 NC

84
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Jumpers—Analog Inputs

Table 84 shows the jumper positions for analog input ranges.
Table B-4. Jumper Settings for Analog Input Ranges

Range Channel 1 Channgl 2 Channel 3 Channel 4 Every Chan,

g X13 _X15 | x26 X28 | X17 X19 | X30 x32 | x38 x39
-10 1o +10V* NC* | NC* | NC* | NC" | NC* | NC* | NC* | NC* | 23* | 1-2°
-1to+1V NC 1-2 | NC 1-2 | NC 1-2 NC 1-2
-100 t0 +100 mV NC 2-3 | NC 23 | NC 2-3 NC 2-3
-10/G 10 +10/G V NC NG NG NG NG NC NG NC
4 o 20 mAY 1-2 1-2 1-2 1-2 1-2 1-2 1-2 1-2 _ f—
Sto+5 V¥ NC hNC NG NG NG NG RC NG 1-2 1-2
-500 o +500 mV NG 1-2 NG 1-2 NG 1-2 NC 1-2
-850 o + 50 mV NC 2-3 | NC 2-3 NG 2-3 | NC 2-3
Oto+10V KRG NC NC NC NC NC NC NG 1-2 2-3
Dio+1V NG 1-2 NG 1-2 MNC 1-2 MNC 1-2
0 1o +100 mV wC 2-3 NC 2-3 NC 2-3 NC 2-3
410 20 mA 1-2 1-2 1-2 1-2 1-2 1-2 1-2 1-2
0o +10VG V NG NG | NC NG NC NC NC NC —

Motice that some ranges are incompatible with each olher, because X38 and X39 are common to all

channels.

1 This range with reduced resolution is avallable fo allow the use of 4-20 mA and bipolar voltage inputs
at the same fime.

Table 8-5 shows the jumper positions for the filter mode.

Table B-5. Jumper Settings for Filter Mode

Fitter Mode Channel1 | Channel2 | Charnel3 |  Channel 4
X16 X293 X20 X33

Filter ON 2-3" 2-3" 2-3* 2-3*

Fillar OFF 1-2 1-2 1-2 1-2
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Jumpers—Analog Outputs
Table B-6 shows the jumper positions for the output range for both D/ A channels.

Table B-6. Jumper Settings for Output Ranges
Output Range Channed 1 Channel 2

X36  X24 X7 X9 ¥8 | Xa7 X25 X10 X1z  X1i1
10 to +10V
Differential 23" | 1-2* | NC* | 34" | 1-2¢ | 23" | 1-2° | NC" | 3-4° | 1-2° |
0 to +10V
Single-ended 1-2 |23 | nc |25 |23 |12 |23 | NC | 25 | 2.3
0 1o +5Y
Single-ended 23 |23 | Nc |25 |23 |23 |23 |NC |25 |23
-10 o +10V
Single-ended 1-2 | 23 | NC |34 |23 |12 |23 | NC | 34 | 23
-5 o +5V
Single-andad 23 |23 I NC |34 J]23 |23 |23 INC | 34 | 23
4 1o 20 mA
Single-ended -2 |23 |12 |16 |23 |12 |23 |12 |18 | 23

“Factory sefting

Jumpers—Power Supplies
External power can be connected to the following parts of the Analog 1/0 Processor:

Digital output opto-couplers and output drivers
. 4 to 20 mA current loop outputs
" DC-to-DIC converter

Table B-7 shows jumper settings for external power supplies.

A caution

Turm ol all power 1o the chassis and the
Processor before setting any jumpers. Satling
jumpers with power connected can damage the
card,
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Table 8-7. Jumper Settings for External Power Supplies

Jumpar Connectlion Description

X1 1-2' Intermal +12 V
X4 1-2° El:ﬁ;al outputs
X1 NC +12
x4 NG for digital outputs
X5 1-2° Internal +15 ¥

_ = for voltage-to-current converlers
x5 WG Exiernal +15 V1o +30 V

for voltage-lo-current converers

2 1-2° Intemal 12 V

X34 1-2* for DC-1o-DC converter

X NG External 12 V

X34 MNC. fior DC-10-DC converier

Non-Selectable Jumpers
Some jumpers must be kept in their factory set positions. Table 8-8 shows the factory

settings of these non-selectable jumpers.
Table 8-8. Mon-5Selectable Jumpers

Jumpar Factory
Setting

X2 1-2

X3 -3

X6 NC

X35 2-3

X40 1-2

X4 8-7

X4z NC

X43 1-2

Xad 1-2

XA45 NC

=y
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Jumpers—DIN1/DOUT1 Interconnection
Jumper X31 links the DIN1 input internally to the DOUT] output. This allows an enable
output o be turned off in response to a fault input. Table 8-9 shows the jumper position for

hardware connection.

Table 8-2. Jumper Settings for DINT/TOUT] Interconnection.

Jumper Connactlon Dascription
X31 2-3* Mo nkage between DIN1 and DOUTY |
X3 1-2 DIN1 linked o DOLIT

DIP Switch Addressing

Lip to sixteen Analog 1/0 Processors can be used in a system. The address for each Processor
is defined by means of a 4-segment DIF switch on the card.

Table 8-11 lists the settings for the DIP switch 51 and corresponding card numbers.

Table 8-11, DIP Switch Settings

Switch Settings:

1=0N

0= OFF Example:

o aad {This segmeant

1 = Leas! Significant Bit % i ON)
4 = Most Significant Bit

bit pattemn = 0101

Az Mo, =5
Axis Mo, Setling Axiz Mo, Setting

4321 4321

1 000 ) 1001
2 0010 10 1010
3 0011 11 1011
4 0100 12 1100
5 2101 13 1101
& 0110 14 1110
Fi 0111 15 1111
B 1000 16 Qoo

5-8
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473.70c Analog VO Processor

Table 8-10 shows the pinout of the J2 connector on the Analog VO Processor. When
wiring extemnal signals 1o the terminal board, keep in mind good grounding and
shielding practices (Refer fo Appendix B of this manual, "Grounding and Shieiding

Considerations® for helpful suggestions).

Table B-10. J2 Pin Definitions

Pin Hame Description

1 DIM2{+) Positive input terminal of digital input 2

2 DIM2(-) Negative input terminal of digital input 2

3 DIN3(+) Positive input terminal of digital input 3

4 DIM3(-) Magative input terminal of digital input 3

5 DiMA{+) Positive Input terminal of digital input 4

[ DM Megative input terminal of digital input 4

7 DouT2 Signal source of digital output 2

B VY GMND Ground return for digital output 2

g DOoUT3 Signal source of digital output 3

10 VY GND Ground return for digital output 3

11 DOUT4 Sigmal source of digital output 4

12 VY GMD Ground return for digital output 4

13 DM (+) Positive inpul terminal of digital input 1

14 DIM1(-) Magative input terminal of digital input 1
15 DOUT1(+) Positive output 1erminal of digital output 1
16 DOUTY{-) MNegative output terminal of digital output 1
17 CHASSIS GND kotion Bus chassis ground

18 CHASSIS GND Motion Bus chassis ground

19 VY +12 V supply for digital 'O

20 VY GROUND Supply retum for digital 'O

21 VZ Supply for 4-20 mA current loops

22 VZ GROLIND Ground reference for VZ supply

23 VX[+) Positive input for DC-10-DC converter

24 WX([-) MNegative input for DC-10-DC converter

25 CHASSIS GND Motion Bus chassts ground

26 CHASSIS GHND Motion Bus chassis ground

27 CHASSIS GHD Motion Bus chassis ground

2B CHASSIS GND Motion Bus chassis ground

29 AOUTA[+) Positive output terminal of analog output 1
30 ADUT=) Megative output terminal of analog output 1
b ADUTZ{+) Positive output terminal of analog output 2
a2 ACUTZ(-) Megative output terminal of analog output 2
33 AN+ Positive input terminal of analog inpul 1
34 AIMT-) Megative input tarminal of analog input 1
35 AIM2(+) Posilive input terminal of analog input 2
36 AINZ{-) Negative input terminal of analog input 2
a7t AING(+) Positive input terminal of analog input 3
38 AIME(-) Negative input terminal of analog input 3
a9 Al (+) Positive input terminal of analog inpul 4
40 AIMA{-) Nagative input terminal of analog input 4
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Cabling

Custom Servo Motors Cable Assembly
The Custom Servo Motors cable assembly, Model 473.50c-36A-300, (Custom Servo Motors

part number 453850-01) is available for use with the Analog 1/0 Processor. The assembly
includes a 5-ft Abbon cable and a 40 terminal board, with screw terminals for field wiring,
which can be rail mounbed.

Other Cable Recommendations

The Analog 1,/0 Processor output connections have been designed for use with a twisted
pair flat cable to run from the card edge to a mil-mounted terminal board. (A universal
foot allows the terminal board to be snapped onto all available DIN EN mounting rails.)
The header on the Processor has a notch for keying to avoid misorientation. The
connector interfaced hﬁEIﬂdHﬂWdhﬂMPmﬂﬂ?ﬂﬁﬁiﬂﬁTﬂllﬂﬁﬁaﬂﬂ}n{
equivalent. {Refer to Table 8-10 for part numbers.}

The twisted pair flat cable to be used is not shielded. For this reason, it must not be
longer than 5 ft. A recommended cable is Belden P/N V28040 (Custom Servo Motors P/N
114477-08) or 3M /N 1700/40 or equivalent.

Terminal Board

A recommended terminal board is the Phoenix Contact P/ FLEM 40 (Custom Servo
Motors P/M 111453-17) or equivalent, This terminal board has a header that interfaces
to the connector described above. The terminal board is suitable for DIN rail mounting
(DIN EN 50022, 35 mm x 7.5 mm). The mounting dimensions of the terminal board are:

Height: 2.3 in. (58 mm)
Length: 4.4 in. (112.5 mm)
Width: 3in. (77 mm)

Table B-10. Cable Fart Numbers

klir Part Mo, Custom Seno Molors
Part Mo,
[Custom Servo Molors
Cable Assembly - 453850-01
Cannacior inlerfacs
with header AM 3417-65640 118655-B8
(Cabile Belden 9V28040 114477-08
i or 3M 1700/:40
Teminal board Phﬂemx FLEM 40 111453-17

Figure B-3 shows a typical application configuration. Note the shield terminations on
the terminal board.
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Terminal
Board

LEDy

4O D mA

il P

Hibban Cabla
io Analog L0

0m1Y

{oating)

4 to 20 mA
Transducar
{flcating)

Figure §-3. Typical Wiring Configuration for the Analog 1/0 Processor
Options

To use an external power supply for the DC to DC converter on the Analog 1/0 Processor,
take the following steps:

1. Remove jumper X21.

2. Remove jumper X34.

3. Connect an external power supply from Vid{+) to V(=) as shown in
Figure 8-3A. The voltage measured from Wxi+) to V(=) should be 12

Vidc (£5%).
Lxmarra : nipmal
12%de . —;—'-l': |+3
Frimr !
Supely - -———-—E—-—-—"I'EIZ-I

Figure 3-3A. External Power Supply for DC 1o DC Converter
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Installing the Analog /O Processor

The Analog [/O Processor requires one slot in the chassis.

Analog Inputs
Analog Inputs—General Considerations

IMFORTANT

The instrumentation amplifier inpuls are
effectively op amp inputs. For this reason, it is
essential to always have a DC path to ground
from both inputs. (1 there are no DC paths to
ground, bias currents can charge stray
capadtances, résulling in unpradictable
oparation.) Whan measurng floating sources,
Figura B-4 shows methods for providing DC
paths for the input bias currenis, depending on
how the input to the Analog /O Processor is
coupled to the source,

N TR | I

100 K
2 22 2 22

CAPACITIVELY INDUCTIVELY
COUPLED COUPLED

Figure 8-4. Providing a DC Path for Input Bias Currents (Channel 1)

Since the analog inputs of the Analog 1/0 Processor are differential, the instrumentation
amplifier amplifies the difference in voltage between the (+) and (-) inputs. This allows
the input voltages to be independent of the card’s internal ground reference. However, there
are two types of voltage limitations on the inputs: differential input voltage and common-
mode input voltage. Differential input voltage, Vd, is defined as the voltage difference
between the two inputs, and can be a maximum of £10 V. Common-mode input voltage is
defined as the voltage difference between the card’s internal ground (at ]2-22) and the imput
with the voltage level nearest the internal ground. The common-mode input voltage limit
is dependent on the differential voltage, and the gain of the instrumentation amplifier, as
given by the formula:

vm=ﬂ1n-{%-iwn
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For the 4-20 mA current loop input, this is translated into a maximum voltage difference of
+5 V between the (-} input and the card's internal ground.

A cauTion

The differantial and common-mode voRage mits
must not be exceaded or damage to the Analog
VO Processor may result.

Analog Inputs—User-Defined Gain Setting

Jumpers X15, X28, X19, and X32 control the gain of the instrumentation amplifier. Removing,
the jumper configures the gain o be unity. Position 1-2 corresponds 10 a gain of 10, while 2-3
corresponds to a gain of 100. If other gains are required, an external resistor may be added to
provide any gain in the range 1 - 1000, These optional resistors are labeled B3, R12, R6, and
R15 (these correspond to channels 1,23, and 4 respectively). To provide the required gain
(G) sat the gain setting jumper to unity gain, and insert the resistor to satisfy the following

formmula:

Rgiill = G-1 where G > 1

Due to the 20% absolute tolerance of the instrumentation amplifiers internal resistors, this
value of Rg produces a gain tolerance of 20%. The configuration shown in Figure 8-5 can be
used to determine the actual value needed for Rg. For best results, Rg should be a low
tolerance, low temperature coefficient resistor (0.1% tolerance, 10 ppm,/°C is suggested) to

minimize accuracy ermors,
__.:‘_'_'_,.

0.8 Ag

Figure 8-5. Circuit used to find the exact value of Rg
Analog Inputs—Current Loop Measurement

The instrumentation amplifier can also be used to measure current ina 4 to 20 mA current
loop. This is done by passing the current through a precision 5042 resistor (R4, R13, R7, and
K16} and measuring the resultant voltage across the resistor, A 4 mA carrent produces a drop
of 0.2 ¥, while a 20 mA current produces a drop of 1 V. With the gain setting jumper set for a
gain of 10, this produces a range of 2V to 10V to be converted to digital form. The resistor is
shorted across the input by connecting the current shunt jumper (X13, X26, X17, and X30).
When using an input in a current loop, the current must flow into the (+) terminal and out of
the (-} terminal of the Analog /0 Processor.
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Digital Inputs

All digital inputs can be individually
active low, current sourding, with a maximum draw of 10 mA. Table 812 shows the

to be active high,

threshald voltages for the logic high and logic low input levels.
Table 8-12. Logic Thresholds for the Digital Inputs.

Minimum Maximum
input = Hlnh 10 W 165 V
Input = Low -2V 2V

Figure 8-6 shows how all of the digital inputs look to the user. Both the anode and the

cathode are available, allowing you to configure the input as desired.

The +12 V power supply from the motion bus is available on [2-19 and J2-20. This supply can

be used to power the digital inputs, if isolation is not necessary.

J2-13

J2-14

DIN1{+) O—

DIN1{-) O—

Yon = 1.1v

2.2 KO

Figure 8-6. Equivalent Digital Input Circuitry.

Figure 8-7 shows all four inputs used in a typical configuration (without isolation). Here,
DIN1, DINZ, DIN3, and DING are all used as active high, current sinking inputs.

current sinking, or

S vY

—

Limd

L2130 Gibduj+]

AR DML

JE1 DFMETe|

SE3 [N

JEE DN

S350 VY GROUND
S22 DR
24 DN
L& Db

Figure 3-7. Examples of Digital Input Configurations.
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Digital Outputs

Digital outputs DOUTZ, DOUT3, AND DOUTS are active high, current sourcing, with a
maximum drive capability of 100 mA fchannel. When the output is ON, the voltage level is
high (approximately 105 V). When the output is OFF, the level is low (approximately

0 V). Each output can be thought of as a switch connecting the output to a 105 V source when
OMN, and disconnecting it when OFF. Figure 8-8 shows three commaon output configurations.

pouT2 J2-7
DOUT J2-8
DOUTE  J2-11

§ R
¥! (F")zz sz f

LED

VY GROUMD  J2-12
VY GROUMD  J2-10
W GROUND J2-8

Figure 8-8. Examples of Digital Output Configurations

A\ cauTion

DOUTT currend must be imited 1o 75 ma.
Sharting this or any other digital output can
damage the Analog 'O Processor.

Digital output DOUT] is different from the other outputs in that it may be connected as
current sourcing, current sinking, or as a contact closure output. Figure 89 shows thres
possible DOUT1 configurations: current source, current sink, and contact closune,

815
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+2v | #2v |
é) | |
X283 o 28 X23 !
|
/ podT (+) / |
| she
|
X122 I x22 U pbumi
| I
| I
it | Exr wr | exr
Currént Currend
Sink Source
(Standard)

Figure 8-%. Examples of DOUT1 Cutput Configurations. Current sourcing is standard.

DIN1/DOUT1 Linkage

The DIN1 input can be connected by hardware to the DOUT] output and the Fault LED by a
jumper setting. When this linkage is used, the interruption of current at the DIN1 input will
turn OFF the DOUT] cutput and turn ON the large Fault LED. This is useful in applications
where an enable output (DOUT1) must be tumed OFF in response to an emergency stop,

lirnit, or other fault input(DINT),
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Analog Outputs—Current Loop Driving

The current loop outputs are specified to drive up to a 5006} load, which is another way of
saying that the complionce voltage of the loop is 10 V. This compliance voltage can be
increased to a madmum of 25 volts, (or a 125001 load can be driven), if the voltage-to-
current converters are powered by an external 30 V power supply. An external power supply
can be input to the Processor on pins [2-21 and [2-22, after removing the jumper on X5. Notice
that the supply input must be floating with reference to the analog ground of the Analog

10O Processor,
Figure 8-10 shows a plot of the maximum load resistance versus the current loop power
supply.
Y \

2000 =

1750 —

1500 —

1250 f—

1000 r—

FE50 =

500 =

250 =
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14 16 18 20 22 24 26 28 30 yoLTs

Figure B-10. Maximum Load Resistance vs. Current Loop Power Supply Voltage.

LED Functions

All nine LED indicators on the Analog 1/0 Processor are user-definable. You can use
INCOLS6 instructions to define any of these indicators (including the large Fault LED),
LED indications at power-up are described later in the Troubleshooting section of this
chapter.
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Troubleshooting the Analog I/O Processor

Normal Power-Up

At power up the Analog 1/0 Processor performs a number of self-tests. When it has passed
these tests, the LED indicators display the firmware version number (in binary form) as
shown in the example in Figure §-11.

FALLT

= A e e

Figure 8-11. LEDs after Mormal Power-up (Version 1 Firmware)
If the Analog 1/0 Processor fails a self-test, the Fault LED is on, and a status LED (1 to 4)
indicates the test that has been failed, as shown in Figure 8-12. If the Fault LED is on but no
status LEDs are on, this also indicates an EPROM failure,

If the Analog 1/0 Processor has failed a self-test, it does not respond to any commands until
serviced. Contact Custom Servo Motors for replacement procedures.

B

FAULT FRULT FALLT FiLILT

| -

EPRCM ‘rare FLAR Dua! Par AT Camvgaii
failire tailra AAM faiute failune

Figure 8-12. LED Fault Indications at Power-up
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Self-Tests for the Analog 'O Processor

A number of diagnostics have been built into the Analog /0 processor firmware to help you
verify the functioning of critical parts of the Processor. Each test may require special wiring
and jumper settings. You can then use INCOLBS instructions to start the self diagnostic test.

The following tests are available:

full EPFROM dhecksum
full static EAM test

full dual port RAM test
analog loop-back test
digital loop-back test.

- & ® & @

A\ cruTion

Disconnect all other parts of the systemn affected
by the An WO Processor before running
these fests. diagnostic tests may require
spedial jumper settings, or modify RAM
locations, which can cause sysiem malfunction,

Test—Full EPROM Checksum

This test performs an addition of all bytes in the 32K byte EFROM. The 16-bit result is
stored in the dual port RAM diagnostic word, which can be read using the INCOLS4.
Use the following INCOLS6 instruction to run the checksum test:

APARRAM Card, 43 ON

where Card is the number of the card being tested (1-16). Motice that there may be up toa 1
second delay before the checksom is completed, so the diagnostic word is not valid for 1
second after the INCOLSES instruction is executed. During this test, the only valid dual port
FAM operation is reading the diagnostic word. Read the diagnostic word using the
NCOLES instruction:

En = ASOURCE Card, 4l

where Bn i a numeric register, and Card is the number of the card being tested (1-16). The
16-bit result is also sent to the 8 card-edge LEDs, one byte at a time. The Fault LED is on for
the least significant byte, and is off for the most significant byte.

To stop running the test, vou must use the following [NCOLES instruction:
APARRM Card, 13 OFF
where Ca rd is the number of the card being tested (1-16).

Test—Full Statie RABM

This test execules several algorithms that check for faults in the static RAM circuitry. If
any memory address is not read properly, the Fault LED is turned on and the failing RAM
address is put into the dual port RAM. Note that some failure modes will turn on card-edge
LEDs. If all mermnory addresses are read properly, the Fault LED flickers, and the
diagnostic word in the dual port RAM contains all ones. For Custom Servo Motors Customer
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Service use, it is important to make a note of the status of the diagnostic word and the LEDs
if the test fails.

Use the following [INCOLS6 instruction to run the static RAM test:

AFRRAM Card, 44 ON

where Card is the number of the card being tested (1-16). To read the diagnostic word result
of the RAM test (after 6 seconds) use the following INCOLSS instruction:

Bn = ASOURCE Card, 41

where Bn is a numeric register, and Card is the number of the card being tested (1-16).
Motice that there may be up lo a 6-second delay before the test is completed, so the
diagnostic word is not valid for & seconds after the INCOLES instruction is execuled. During
this test, the only valid dual port RAM operation is reading the diagnostic word.

Use the following INCOLBS instruction to exit this test:

AFARAM Card, 44 OFF

where Card is the number of the card being tested (1-16). Since all memory addresses are
altered, when exiting this test the Processor resets itself. It then returns to the default

power-up state in 1 second.

Test—Full Dual Port RAM

This test writes every possible data byte to a dual port RAM address, and reads each byte
back from the address. It performs these operations at all dual port RAM addresses. If any
dual port RAM address is not read properly, the Fault LED is turned on and the failing
address is put in the dual port RAM diagnostic word. If all memory addresses are read
properly, the Fault LED flickers, and the diagnostic word in the dual port RAM contains
all ones. It is important o remember that if the dual port RAM is not functioning properly,
the diagnostic word may or may not be valid. Thus it is recommended to use the fault LED
condition to determine validity of the dual port RAM.

Use the following INCOLSS instruction to run the dual port RAM test:
APRRAM Card, 45 OM

where Card is the number of the card being tested (1-16). To read the diagnostic word result
of the dual port EAM test {after 2 seconds) use the following INCOLES instruction:

Rn = RSOURCE Card, 21

where Rn is a numeric register, and Card is the number of the card being tested (1-16). Use
the following INCOLB6 instruction to exit this test:

APARRMM Card, 45 OFF

where Card is the number of the card being tested (1-16). Since all dual port memaory
addresses are altered, it is important that no INCOLS6 instructions involving the Processor
are execubed until the Processor has been taken out of this test.
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Test—Analog Loop-back
Use this test to check if the

configuration for these jumpers.

inputs and

473.70c Anslog YO Processor

properly. The two
analog outputs are fed back into the four analog inputs, and a number of conversions are

attemnpted. Before doing this, it is critical that the analog outputs are set to the -10 V to
+10 V differential scale, and the analog inputs are set for the -10 V to +10 V scale. Table
8-13 shows the required settings for the loop-back test. Notice that these are the standard

Table 8-13. Settings of the Analog Inputs and Outputs for the Analog Loop-back Test.

Jumper Satting Jumper Satting Jumper Selting
36 23 XB 1-2 x18 NG
X37 2-3 %11 1-2 x32 NG
X24 1-2 %13 NG X186 2-3
%25 1-2 X26 NG x28 2-3
X7 NC %17 NC %20 2-3
%10 NC %30 NC %33 23
%9 3.4 %15 NC X368 2-3
xiz2 3-4 X28 NG x39 1-2

The test also requires the proper connections between the analog outputs and the analog

inputs, shown in Figure B-13.

] —

S2-3

J2-3
J2-1E

J2-

2
S22

J237
J2-5

Ji-38
J2-A0

ACUITI=)
AOUTAL-

AT+
AR
LL =i
AP
AN )
AN,

All(+]
AlN4-

Figure 8-13. Connections for the Analog Loop-back Test

Use the following INCOLSS instruction to run the analog loop-back test

APARAM Caxzd, 46 OH

where Card is the number of the card being tested (1-16)

To read the diagnostic word result of the test, use the following TNCOLBG instruction:
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Bn = ASOURCE Cazd, 41

where Rn is a numeric register, and Card is the number of the card being tested (1-16). Use
the following MNCOLSS instruction to exit this test:

ARPARAM Card, 46 OFF

where Card is the number of the card being tested (1-16). When the analog loop-back test is
begun, the diagnostic word in the dual port RAM and the 8 card-edge LEDs present the same
results, Motice that this test runs continuously undil instructed to stop. The Fault LED
flickers when the test is in progress and is turned on when an error is detected. Because the
Fault LED tumns off again if the error is cleared, reading the dual port RAM diagnostic word
is better suited to detecting random failures than observing the card edge.

Often, incormect jumper placement or interconnection is the cause of a failure; It is critical
that all jumpers are set cormectly and all interconnections made correctly, for the analog

loop-back test to function properly.

When the Fault LED is on, the & card-edge LEDs displays the firmware's diagnosis of the
error. {As with any loop-back test, this diagnosis is subject to error, a5 is described later.)
Figure 8-14 shows the card-edge LEDs failure indications, while Figure 8-15 shows the
comesponding diagnostic word,

FAULT

L Fe
C u CFF

AN AR A ANt AD ACAT2  ADLTY
Faluen  Fadure Fadue Fadum E-sum Failure Falue
e

Figure 8-14. LED Indications for the Analog Loop-back Test
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5
;
:
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U u E R R R R
A R E E E E
E E

Figure 8-15. Diagnostic Word for the Analog Loop-back Test

Motice that if AOUT! is diagnosed as failing, AINT and AIN2 cannot be judged to be
functioning property. Similarly, if AIN1 and AINZ both are diagnosed as failing, a
decision as to AOUTIs validity cannot be made. An A/D converter failure invalidates all
other data. The (CPUs diagnosis of a failure should only be used to alert the user to a
problem, since it is only an educated guess. However, the identification of a possible
problem is often useful in debugging a system problem.

Digital Loop-back Test

Use this test to check the digital outputs and digital inputs. Table B-14 shows the proper
jumper settings for the digital loop-back test to function properly. Notice that this is the
standard configuration of the card.

Table B-14. Proper Jumper Settings for the Digital Loop-back Test

Jumper Setting
X3 2-3
X2z MNC
X23 1-2
X40 1-2

Use the following INCOLS6 instruction to run the digital loop-hack test:
APRRAM Card, 47 ON

where Card is the number of the card being tested (1-16).

To read the diagnostic word result of the test, use the following INCOLSS instruction:
B = ASOURCE Card, 41

Use the following INCOLSG instruction to exit this test:

AFARAM Card, 47 OFF
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Figure 8-16 shows how the digital outputs are connected to the digital inputs.

4213 DEN1{+)
Jd2-18  DOUTW)
21 DENR(4)
J42.7  DOUT2
Ji3 DINa+)
I: J28 DOUT3
J25  DING+)
J2-11  DOUT4
J2-2  DiN2-)
Jz4  DING{)
J28  DIN4:)
J294  DINT)
J220 WY GROUND

Figure 8-16. Connections for the Digital Loop-back Test

When the digital loop-back test is begun, the diagnostic word in the dual port RAM and
the eight card-edge LEDs present the same results. As with the analog loop-back test, this
test runs continuously untl instructed to stop. The Fault LED flickers when the test is in
progress and is turned on when an error is detected. Since it turns off again if the error is not
detected, reading the dual port RAM diagnostic word is better suited to detecting random
failures than observing the card edpe.

Figure §-17 shows the card edge LED failure indication, and Figure 8-18 shows the
corresponding di ic word. Since each digital output is connected o one digital input,
the CPU cannot make a dedision where the fault ocourred, other than to say that DIN1 or
DOUTY is failing, for example.

Often, incorrect jumper placement or interconnection is the cause of a failure; It is critical
that all jumpers are set correctly and all interconnections made correctly, for the digital

loop-back test to function properly.
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FALLT
&
K]
2
1
DOUTeaDiMe DOUTIDRE DOUTZORE  DOUTHDHM

Falro Failure

Fabre = Faure

Figure 8-17.LED Indications for the Digital Loop-back Test

DIAGNOSTIC WORD

oJofo]ofoJo]ofo]o]o]oof1]1]1]1]

EQ@= 2Jwaw
EQ«= TJ®am
CE@= 2o%eD
EQ@+= Qg@wan
CEo= I®wew
EQ+= ZJ@®aD
EQ= 2Jwamo
EQ= w0
EQ= 2w eD0
E@= 2JweDo
EQ« 3JIwa8Do
EQ= JIwmeD

Figure 8-18. Diagnostic Word for the Digital Loop-back Test
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Analog /O Processor Fault Conditions

Problem

Steps

An analog voltage input to the card does not yield the

Etpechadwhmhnﬂblemummdndeﬂufuﬂnwhw
Analog inpul module offset and gain are not properly
set in INCOLSs6.

* Connections are incorrect.

*  Jumper settings incorrect.

* Jumper settings for one channel are incompatible with
those for another channel.
No de retum path is available for input bias currents.
The common-mode or differential voltage limit has
been exceeded.

. Check the INCOLES program.

Check the wiring for the analog inputs.

Check the jumper settings.

Check that the input source has a de path to the Analog
Processor internal ground. If no path edsts, provide one (as
shown in Figure 8-5.

Make sure that the common-mode and differential voltage
limits have not been exceeded. (Those limits are shown in
the specifications table at the end of this chapter)

. Ruon the analog loop-back self-test {described earlier in this

chapter).

Problem

Steps

A §-20 mA current loop passed through the analog input

does not yield the expected value. Possible canses include

the following:

* [NCOLSS program is incorrect.

* Connections are incormect.

*  |umper settings incorrect.

= Jumper settings for one channel are incompatible with
those for another channel.

# No de return path is available for input bias cumments.

* [nput current overload.

Check the INCOLSS program.
Check the wiring for the analog input.

Check the jumper settings.

. Check that the input source has a dc path to the internal

ground of the Analog Processor. If no path exists, provide
one as shown in Figure 8-5.
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Verify that the voltage at the {-) terminal is within 5 V of
the Analog Processor internal ground (at J2-22).

With power removed from the card, check the input
impedance (4-20 mA) against that given in the
specifications at the end of this chapter.

Run the analog loop-back self-test (described earlier in this
chapter). If the Analog 1/0 Processor fails a self-test,
contact Custom Servo Motors for replacement procedures.

FProblem

Steps

B0

An analog output, used as a voltage source, is not providing

the required value. Possible causes include the following:

*  Analog output module offset and gain are not properly
set in INCOLS6.

= Connections are incormect.

*  |umper settings incormect.

* Load drawing too much current.

Check the INCOLSS program.

Check the wiring for the analog output.

Check the jumper settings.

Verify that the load is drawing less than 5 mA.

Fun the analog loop-back self-test (described carlier in this
chapter). If the Analog [/0 Processor fails a self-test,
contact Custom Serve Motors for replacement procedures.

Problam

Steps

An analog output, used as a 4-20 mA current source, is not
providing the required value. Possible causes include the
following:

* Analog output module offset and gain are not properly
set in [MODLES,

Connections are incorrect.

Jumper settings incorrect.

Voltage drop of load exceeds the compliance voltage.
External supply not floating.

- Check the INCOLSS program.

Check the wiring for the analog output.
Check the jumper settings.

Werify that the load resistanoe does not exceed
specifications. {Refer to the earlier figure showing
"Maximum Load Resistance va, Current Loop Power Supply
WVoltage®, or refer to the specifications at the end of this
chapter.)
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. If an external supply is used to power the current loop

pultputs, verify that it is a flpating type, that is, referenced
to the ground at ]2-22.

Run the analog loop-back self-test (described earlier in this

I chapter). If the Analog 1/0 Processor fails a self-test,

contact Custom Servo Motors for replacement procedures.

Problem

Steps

The digital inputs are not working properly. Possible causes
include the following:

* The INCOLS6 program is incorrect.

* Connections are incormect.

* Input voltage is not in the required range.

. Check the INCOLS6 program.
. Chedk the wiring for the digital inputs, Refer o the

discussion and examples of digital inputs earlier in this
chapter.

. Verify that the input voltage meets the requirements listed

in the specifications at the end of this chapter.

. Run the digital loop-back self-test (described earlier in

this chapter). If the Analog 1/0 Processor fails a self-test,
contact Custom Serve Motors for replacement procedures.

Froblem

Steps

B-28

The digital putputs are not working properly. Possible
causes include the following:

The INCOLBS program is incorrect.

Jumper settings incormect.

Load resistance limit has been exceaded,
Conmections are incomect.

Check the INCOLBG program.

Check the wiring for the digital outpuls. Refer to the
discussion and examples of digital outputs earlier in this
chapter.

. Check the jumper settings.

Verify that the loads are not drawing more current than
allowed by the specifications at the end of this chapter.
Motice that DOUT1 has lower power-handling
capabilities than the other digital outputs,

. Run the digital loop-back self-test (described earlier in

this chapter). If the Analog 1/0 Processor fails a self-test,
contact Customn Servo Motors for replacement procedures.
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Prablam

Steps

The Analog 1/O Processor is not responding to INCOLES
instructions. Possible causes include the following:
Analog 1/0 Processor has failed a power-up self-test.
The INCOLBS program is incorrect.

The address DIP switch is set incorrectly.

The Systern Processor KT1 has not been upgraded to
compatibility with the Analog 1/0 Processor.

* Connections are incorrect.

Check the INCOLSS program.

. Check the wiring.

If the Fault LED remains on after power-up, one of the self-
tests has failed. Refer to "Normal Power-up” earlier in
this chapter for an explanation of the LEDs at power-up. If
the Analog I/0 Processor fails a self-test, contact Custom
servo Motors for replacernent procedures.

. Check that the address DIF switch is set correctly. Refer to

the table of DIF switch settings earlier in this chapter.

. Verify that the System Processor or High Speed System
Processor

ET1 is compatible with the Analog /O Processor.
{Refer to the System Processor or High Speed Systemn
Processor chapter of this manual to identify the RTI). The
Systemn Processor RTI must be version BSYSM012 or later to
work with the Analog 1/0 Processor. The High Speed
Systen Processor ETT must be version BHSSS 2 or later 1o
work with the Analog 1/0 Processor.
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Specifications
Parameter Specilicalion Linits
Min Typ Max
Analog Inputs
Difterential Input Voltage (Vd) =10 +10 v
Common-mode input voltage G*'Vd/2-10 10-G™Vdrz| V
Common-mode rejection up 1o 60 Hz (assuming
1 ki source imbalance) 70 dB
Input impedance (except 4 10 20 mA) 10 ML
Input impedance (4 o 20 mA) 50 o
Rise/fall ime (without filter) 20 ps
Filtar cutoff fraquency 1 kHz
Fiter rise fime 1 ms
Filter rolloff (per decade) 20 dB
Resoluiion (except 4 to 20 mA) 12 bits
Resolution (4 to 20 mA) 11.6 bits
Odfset ermor (at 25 °C)
=1 2 16 my
G =10 2 21 m
G = 100 10 112 my
4 1o 20 mA, 20 50 WA
Gain emor (al 25°C [77°F])
G=1 0.03 0.07 %F5
& =10 0.15 0.28 RFS
G = 100 0.3 0.55 %FS
4 10 20 mA 0.15 0.3 YF S
Analog Outputs
Resolution 12 bits
Ottsed error (at 25°C [77°F])
D to +10 V single-endad 1 4 my
0 to 45 ¥V single-ended 1 4 m
10 1o +10 V single-ended 5 17 m
-5 to +5 V single-ended 3 | my
10 te +10 V differential 8 18 mv
410 20 mA 12 80 LA
Gain eror (at 25°C [7T7°F])
0 to +10 V single-ended 0.05 0.15 %FS
0 to +5 V single-endad 0.07 0.2 %FS
-10 to +10 V single-ended 0.1 0.25 %FS
-5 to +5 V single-endad 0.2 0.25 WFS
-10 to +10 V differential 01 0.25 %FS
4 1o 20 mA 0.25 0.75 WFs
RizaAall fime (except 4 to 20 mA) 2 & 1L
Risefall time (4 to 20 mA) 15 25 1S
Load current (except 4 to 20 mA) 5 mA
Load resistance (4 to 20 mA with intemal +15 V supply) 500 {
Load resistance (4 1o 20 mA with external +30 V supply) 1250 £
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Specifications (Continued)

Paramatar Specification Units
Min Typ M
ital Inputs
Input current (Vin = 12 V) 10 mA
Input low voltage -2 *2 v
Input high voltage +10 +16.5 Vv
Propagation delay (Vin= 12 V) 30 ps
Optical isolation 1000 v
Digital Outputs
Cutput ON vollage 10.5 v
Load resistance (except DOUT1) 125 W)
DOUTY load resistance 160 0
Propagation delay (at full load) 75 pE
Optical isolation 1000 )
DINT input/DOUTY output
D1 pulse width (no curment flow) 3 ms
Propagation delay 3 ms&
Power requirements [oplional external supplies)
Supply voltage for oulput current loop 15 30
Supply currant for oulput current loop a0 G0 A
Supply ripple for oulput current loop 50 m
Supply voltage for digital outputs 11.4 12.6 v
Supply current for digital outputs 425 &
Supply ripple for digital outputs 100 v
Supply woltage for DC-t0-DC converier 11.4 12.6 v
Supply current for DC-to-DE converter 320 620 m&
Supply ripple for DC-to-DC converter 50 my

Power requiremenis (Motion Bus)t

+3 V supply current 1200 i
+12 V supply current (with intemnal power for digital 110} 425 mA
+12 ¥V supply current (with external power for digital 1Oy 0 méA
-12 V supply current {with internal power for
DC-to-DC comverter) 3201 mA
-12 V supply current {with external power for
DC-10-0C converter) 0 ma
Envlrcnmental
Tempearalure o 50 <
32 122 *
Humidity (non-condansing) 10 90 %

1The absolute maximum number of Analog 'O Processor cards ihal can be used with internal Motion Bus
power is four cards. The practical maximum may be fewer cards, depending on the system confiquratson.
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Model 473.04c RS232 Interface

Introduction
The Model 473.04c RS232 Interface provides the Motion Plus™ /473 family of controllers

with an additional serfal port for communication with an external microcomputer or other

R5232 compatible device.
Standard features of the E5232 Interface include the following:

» Single R5232¢ interface channel (COM 1 or COM 2)
#  ntme LEDs for fault and status indicaton

WA Fart Number COM Mumber

353747-02 i
B0 2

Figure 9-1 shows the location of important components on the RS232 Interface,

Faull and
Status LEDs
- L1
I/ PROM
E1
I:lk/"'-. Jumper
:i"'il

.......

Figure 9-1. Model 473.04¢ R5232 Interface Component Location
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Jumpers

Check or change jumper settings according to Figure 9-2. The standard connection is noted.
Optional settings require an extra power supply.

MIRQ O—
Jumper for

IR O—— 8 16-bit system

MTRAP O
E1

Figure 9-2. E1 Jumper Setting

PROMs

The Ul PROM determines whether the R5232 Interface is set for O0M 1 or COM 2, as shown
in Table 9-1.

Takhle 9-1. U1 PROMs for Port Address

COM Number U1 PROM Part Number
1 371533-09
2 371533-11

Wiring

The |2 connector (AMT part number 206584-1) provides signal connections as shown in Table
2-3,

Table 9-3. |2 Pin Definitions

J2 MNama Direction Descriplion
Pin
1 Chassis ground Chassis ground
| 2 RXD In Receive data
3 TXL In Transmit_data
5 CTs In Clear to send
6 SR In Dala set ready
7 Signal ground Analog ground
B CCD In Dala carrier detect
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Installing the R5232 Interface

The R5232 Interface requires one slot in the chassis.

LED Functions

Chne fault LED and cight status LEDs are provided. Figure 9-3 shows the functions for these
LEDs.

[Label Name Description

O D51 Fault Indicates fault condition
Ermor code bit 3 Status indicator

Ol llpgz Emor code bit 2 Status indicator

o Error code bit 1 Status indicator®
Emor code bit 0 Status indicator”
Enabde channsl (OFF =Enahbig)

Ol (D53 RxRDY Ready to receive

o RXD Recieving data
TXD Transmitting data

*Decoding of Status Indicators:
Bit 3
Bit 2
Bat 1
Bat O

Pord 1

L
Bit 3 Oy = OFF
Bif 2 Port 2
Bit 1
Bit 0

OO0 | 8000

Figure 9-3. Fault and Status Indicator LEDs on the RS232 Interface
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Troubleshooting the RS232 Interface

Problem

Steps

Mo commumicabon.

. Make sure that the R5-232 Interface is addressed correctly.

The address PROM in socket Ul determines the address as
COM 1 or COM 2 When the card is addressed as COM 1,
the error code bit O §s turned on. When the card is addressed
as COM 2, the error code bit 1 s turned on.

. Check that jumper E1 is set to the MIRQI-to-TRQ) position.

Check the RXD and the TXD LED on the R5-232 Interface.
These LEDs should flash while communication is being
attempted. [f neither LED flashes, check your computer to
make sure that it is transmitting properly.

Check that your cable is correct for the R5-232 Interface,
The cable is different from the cable that is used with the
System Processor.

Check the program that you are running. The BE5-232
Interface requires a program (running on the System
Processor} that handles all of the input and oulput
communications. Refer to the INCOLSS software manual for
more information,

Problem

Steps

R5232 Interface seemns to communicate but is sending
garbage.

Check that the receiving device is set for the proper baud
rate. The baud rate for the R5232 Interface is set through
the INCOLS6 application program. The receiving device

must be set o the same rate,
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Specifications

473.04c RE2I2 Interface

Parameter

Specification

Bawd rate

Senal Communications

Operating Environmeant:

Power inputs
{PWA only)

150 to 19200 baud, software selectable

B bits per characier

ne parity
1 stop bit

07 1o 50°C (327 1o 122°F) amblent operaling
temperature
Up to 95% humidity, noncomndensing

+H5Vi02sVal0as A
+12V0EVat0.05 A
12V HIE6Val 005 A







‘] O Model 473.10¢c 32 /O Interface

Introduction
The Model 473.10c Optically Coupled 32 1/0 Interface provides the Motion Mlus™ /473
family of controllers with a low-level de interface to external machine-level components
such as relavs, LEDs, LCDs, switches, keyboards, thumbwheel switches, and sensors.
Standard features of the 32 1/0 Interface include the following:

# 31 discrete bidirectional [/0) points with LED indicators

* internal power supply for 1/0

«  1/O state i1s software verifiable

* pine LEDs for status indication

* active low outputs and inputs
Options include the following:

* external power supply at +5V, 412V, or 424 V*

* Optical isolation for each [/O point

*  Requires jumper removal. May also require component change.
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473.10c-07TA 32 /O Interface

Figure 10-1 shows the lpcation of important COmMponents on the 32 170 Interface.

J3 X1
. J/
LEDs — e
51

o

E _...-—-"'"--- (Address
DIP Switch)

({s]
LEDs

Figure 10-1. Model 473.10c 32 /O Interface Component Location

Jumpers

Check or change jumper settings according to Table 10-1. The standard connection is noted.
Optional settings require an extra power supply.

Table 10-1. 32 1/0 Interface Jumper Connections

Jumper Connection Description
X1 M Internal +12 W suppoly®
OuT External power supply +V
X2 i Imernal 12 ¥ common®
ouT External power supply common

*Standard Connaction

T2




473.10c-07T4 32 1O Inlerface

Address DIP Switch or PROM

Lip to eight 1/ O Interface cards can be used in a system. Cards with serial number 2902 or
higher define addresses by means of a AL (part number 442055-01) and a 4-segment DIP
switch on cach card. Table 10-2 shows the settings for the DIP switch 51, and corresponding
1/O line assignments for each address.

Table 10-2. DIF Switch settings (Serial Mumbers 2902 or Higher)

Swilch Settings: 1=0N

0 = OFF Example;

I
] R {This segmant

1 = Laas! Signilican Bi ﬁ iz ON}
4 = Most Significant Bit

bitl pattern = 0101

D CardMo. =5
o Card Setling VD Ling Assignmenis
Mumbser 4321
1 0001 1 fo 32
2 0010 23 1o &4
3 0011 65 o 96
4 01040 a7 o 128
5 0101 129 to 160
6 0110 161 to 152
7 0111 183 ] 224
B 1000 225  [a] 255

Older cards (those with serial numbers less than 2802} define addresses by means of a
PROM on each card. /0 line assignments are also defined by the PROM, as shown in Table
10-3.

Tabkle 10-3. Standard 10 Address PROMS (Serial Mumbers Less than 20032

PFROM Par Va Cmsil W9 Line

Humser Humber Anpignmanls
AT1538:010 1 i a2
AT 1653650 2 A3 In Aa
AT 15200 3 45 Im a4
AT 252608 ' a7 m  t28
JTa6I6-05 & T®% Im 18D
ATiENE0n B 167 in  THE
ATERREET L 8 e 224
ATHE26-H B 228 iu - 2BE

103



473.10c-074 32 YO [nlerface

Wiring

Table 104 shows pin definitions for the [3 Connector,

10-4

Table 10-4. |3 I'in Definitions

J3 Fin fame Hemala
Termunal

- Board

1 00 1

2 02 ]

3 04 5

4 /06 7

5 08 8

B 010 11

7 12 13

8 S 14 15

5 o 16 17

10 o 18 19

11 o 20 21

12 o 22 23

13 I 24 25

14 D 26 27

15 'O 28 29

(16 1O 30 a1

17 +Wx a7—-40

18 Ve common 33-36

149 101 2

20 03 4

21 H B

22 07 B

23 110 g 10

24 I 11 12

| 25 "2 13 14

26 O 15 16

27 o 17 18

28 118 20

29 1o 22

30 1o 23 24

32 10 25 26

32 o 27 28

o "o 28 30

a4 1o 31 J2

a5 +%x J7-40

d6 Vi common 33-36

* When used with cable 387316-xx

+Vx and Vx commaon depend upon the
| power supply configuration




4F3.10c-074 32 10 Imterface

Cabling

Various cabling configurations are available from the 32 170 Interface (refer to Figures 10-2
and 10-3). Up to 20 lines of the 32 170 Interface may be reserved as the "Remote Data Bus"
for two-way data communication to selected circuit modules (kevpads, thumbwheels, LCDs,
LEDs) These are supported only by 1/0 Interface #8. In systems requiring a Bemote Data
Bus and 16 or fewer 1/0 lines, a single card is installed as Card #8. That is, either the DIP
switch segments are set for card #8, or (in older cards with serial numbers less than 2202],
the single card is installed with address PROM part number 371526-08.

For further information on the Remote Data Bus, refer to Chapter 3 of this manual,
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473 . 10e-074A 32 IO Interface

e, AT HAC01R 200
ar
iFR.SaG-p1A-dae

e 71, 30C-T8A-300
e 470 53C-05A-1D0

e 4TI.B0C-0BA- 100

22 2 to Aomale J2 0 dp One Opio 27 37 10 o Two Oplp 22
Tarminsl Soard MarhErBo arg Mal i Bl i P

Adaprer Cabie

TN SEC- 1A A-BE

. 4TI S0C-D1A-200
ar
4T1.30E-01A-709

s TWI b TWF &g LED

e 1 h—+'.-1l1'

aFhsod.akdaen

AT1.FOC-NOA-2032

‘.\-« ATELS0C-PEL-TBD

i Poa Ops ME

22 %0 1o Rewmoie Torming Sosrd
and Remoda Daia Biss

Figure 10-2. Cable Configurations for the 32 1/0 Interface
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473, 10c-0714 32 VMO Interface

Connect the 32 1/0 card to the 473.36c Motherboard using one of the following cables: The
473.50c-05A-300 Cable connects one Opto Motherboard. The 473 50c-06A-300 Cable connects
two Opto Motherboards.

The Model 473 50c-05A-300 32 1,0 Cable is designed 1o connect the Model 473.10c 32170
Interface to a single Model 373-36c-02A-(00 16-position Opto Motherboard. A 50-pin edge
connector is provided for the motherboard, and a 36-pin D" male connector plugs into the
1/0 interface. Figure 10-2a shows the configuration for these connectors. Connects 1/0
jpoints 1-16 to the 32 1/0 Card.

Pin & Signul
| BLLUEAWHITE
47 A24 1 3 a
45 AZ3 ORANGEMWHITE 19 e 1
L GAFFMANHITE |
43 AZE 2 a2
41 A21 | 20 a3
a7 a1 b | s
5 At "HEEM-EEDD 4 VOB
OPTO 22 33 BT Ll a2 Vo7 32 fo
a4 A1B 5 o8 Intertace
g AlS gHL:"""mED 23 Voo
a7 alg | BLUEBLACK = | o (R 1
25 pra (—RANEERLALS 24 VO 11
| GREFWPBIACK |
23 A2 B 7 VO 12
2 A1l |—EBOWNBLACK =~ | »g PO 13
19 A1 GRAV/ELACK B Y 14
| BIUEMYELICW | b
3 o [ YELLOWORANGE i *E;‘"
50 B25 | HEDWGREEN | 18 VW Common

Figure 10-2a. Connecting 32 1/0 Card to One Opto Motherboard
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473.10c-014 32 'O Interface

The Model 473.50c-06A-300 32 1/0 Cable is designed to connect the Model 473,10 32 1/0
Interface to two Model 473.36c-02A-000 16-position Opto Motherboards, A 50-pin edge
eonnector is provided for each motherboard, and a 36-pin "D male connector plugs into the
1/0 interface. Figure 10-2b shows the configuration for these connectors.

Pin# Sigral
47 A L BIUEMWHITE ] oo
&5 Aza | ORANGEMWHITE | 45 01
41 Apa | — CBEENWHITE | o o
41 Az | BROWHNWHITE = | ap as
a5 Asn | GRAYSAHITE 3 Vo4
37 ate —BLUERED | oy Vo5
a8 A1B | ORAMGERED | 4 OB
Lower VO 31 alg —BBOWNRED | 5 VOB
{1 TO 16) 2 ar DbAsbel 23 1o e
o7 Aty |—BLUEBLACK | & Vo 10
=5 A1y |—DHANGERIACK | ., VO 11
24 T | GREEMBIAGK | = s RF
21 Al |[—EBOWHNELACK | o 1O 13
19 A10 LHAYE ALY 8 1O 14
17 g |—BLUENELLOW | 5 10 15
49 A28 | WELITCWIGRAMGE | 47 Jer
= gos |—BEMOREEN | 4 Vi Coman
47 A4 g 10 16
45 Per GREEMYELLOW = i 17
41 et | GRAYNYELIOW ag 0 19
i A20 _ELHE.I'E;'.LEI-.— 1 10 2
57 210 |——DHANGEVIOLET |
OPTO 22 35 Alp [—SBEENVIOLET | ﬁ :EE
17TO AlG [—OBAYMIOLET ] s o) 22
‘ =) g A5 | WHITE/BLUE 31 10 25
WHITEDRANGE
Ald 14
2 Ald WHITE/GREEN 32 FES’?
WHITE/BROWN
23 Az | e 15 o 2
21 A11 JHIE"'E—II a3 o 29
17 A _ﬁﬁﬂﬂﬁﬂ!ﬂE_ 34 1 39
449 AR5 | YELLOW/GHREEN | aE e
&) pag f—CElBRCNN ] 4 e G

Figure 10-2b. Connecting 32 1/0 Card to Two Opto Motherboards
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473 10e-074 32 /O Initerface

Connect the 32 170 card to [2 of the 47338c Remote Terminal Board. Two cables are
available: 473.50c-01 A-200 - 4 ft (1.2 m} ribbon cable, and 473 50c-01 A-300 - 10 ft {3 m) rownd
cable. The Terminal Board provides screw-terminal connections for up to 32 1/0 points, plus
an external power supply. Refer to Figure 10- 3,

L}
L]
" i ok .
| e maaaa 0 OG=-r====a= e o
v Input Example ; "@" Output
L] = -
L Exzmmiple
L] [ : s 1 ,
L] i v I
[ i h M
L] P
3 N o8
- 2 [-~emene -
B
. 3
[ P 4
I P
] 5 5
i 1 L]
i [
i ¥ T
i
T 8
1 (] E
. : NOTE
L] [ A 0
L 1 Terminals 17 10 32 are connacied in
: L parallel 1o the Remate Bus Connechar
3 e and ara not evedabe for 10 when the
i AT & Femoie Bus devicos @ne weed,
g 33 13
L] H 14
. = GHD
- - a5 15
L]
Optional . 36 |
External ; 2
Power | ~~----- ar
Suppl aa
y » Vs
* kL]
an

*
Ciabhs Wadal
Variy that tha <V jumpar AT1.50c-10A-0Xx
(K1) ered the Ve CORMON J‘% Ta Remote
Bus Devices

Jurm g (82) are nemoed Cable Model

from ghir 32 1D Interlace #473.500:01&-300

befone connecting the 32 J2 To Moded 473.10c
1A Indesrtacs ba &r extemal 32 10 Interface Card
supply. Severe damage 1o

componants may ooour i
jumpsars are not removed

Figure 10-3. Rernote Terminal Board to 32 1/0 Card

The Model 473.50c-10A-0XX Remote Data Bus Cable connects up to 32 devices such as
thumbwheels, LCDs, LEDs, and keypads to the 1/O Interface card. It is a 20-conductor
ribbon cable terminated with a 36-pin "D male connector and supplied with a separate
connector for each Bemote Data Bus device, When this cable i3 connected directly to an 170
Interface card, other 1/0 connections are not supported by the cable, and +12 Vde chassis
power is provided via the [/O [nterface jumpers. As shown in Figure 10-3, the Remote Data

-9



473.10c-01A4 32 'O Interface

Bus Cable can also be plugged into |1 of the Terminal Board, with terminals remaining for
16 additional 1/O points plus an external power supply.

The Model 473 50c-08A-100 Adapter Cable, a 1 ft (30 cm) cable with one 36-pin "D" male
and two fermnale connectors, allows bwo cables o be connected o one 170 Interface. The Model
473.50c-00A-300 32 1/0 Cable is unterminated ab one end for connection to a user comfigured
[/O and power supply. This cable is supplied with a 36-pin "I type male connector, which
mates to the 1,0 Interface card. Refer to the cabling chapter of this manual for the cable
pin-outs.

Internal

|
I
I
I
|
I
I
I
|
I
|
|
I
|

Figure 10-4. Typical Cutput

Figure 10-4 shows a typical output. Outputs are active low (that is, the card acts as a
current sink). External output devices are electrically connected between the +Vx line and
the /0 point for each output line. When an output driver is on, the total driver current
consists of the output current plus 10 mA of current supplied through its own input circuitry.
Both current souroes must be considered when calculating total current per outpat line,

A caution

Operation beyond recommendad oulput curran
imits can cause permanent damage fo the
oulput driver ICs
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473.10e-014 32 YO Interface

+12V

1KL2

LED

Cplocoupler

Input  Cr

|
|
|
|
I
I
I
I
|
I
I
| internal
|

|

Figure 10-5. Typical Input

Figure 10-5 shows a typical input. Inputs are active low (that is, the card acts as a current
sourcel. An input ling can be activated extemally (for example, by switch or relay closure),
provided the output driver for that line is kept in an off state. External input devices are
connected between the line 1/0 point and the Vi COMMON line. When an input is pulled
lowe, it requires 10 mA from the supply. For most installations, /0 cards controlling
external devices should be powered with an external de supply.
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473 T0c-014 32

Options

0 Interface

External Power Supply

Verify that the +Vx jumper (X1) and the Vx
COMMOMN jumper (X2} are remowved from on the
32 1O Interface before connecting the 32 WO
Interface to an extemnal supply. Severs damage
1o components may occur if umpers are not
removed

It is recommended that you use a separate power supply for 1/0 devices . The total load for
all devices connected to the 1/0 Interface must be calculated before selecting a power

supply.

The following power supplies are available from Custom Servo Motors ¢

Model Mumber | Part Mumber Voltape Current
ATI32c-01 A-000 | 11177725 +12 Vde 1A
A73320-12A-000 § 11177737 +12 Ve A

External power supplics for +5 Vde or +24 Vde operation must be
provided by the user,

Circuit Card

Orperation with a +5 Vdc or +24 Vidc power supply requires a modified card. These cards
require component changes from the standard configuration, and are not compatible with
Eemote Data Bus devices.

Model Number | Part Number

| Description

e
47310001 A-002

353750-02

Requires +24 Vde external supply

473, 10c-01 A-001

353750-03

Requires +5 Vdc external supplv
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A73. 10c-014 32 VO Interface

Installing the 32 IYO Interface

Make sure chassis power is OFF before
installing this module.

The 32 1/0 Interface requires one slot in the chassis.

LED Functions
Refer to Figure 10-6 for LED functions.

LED Description

The first small LED at the top indicates proper operation:
OFF = card enabled
OM = card disabled

The four LEDs marked DS3 indicate the card address, as determined by the DIF swilch
setting (or PROM on older cards). These four LEDs show a binary representation of the card
address (1 to 8).

The 32 LEDs marked D54 to D511 indicate the logic state of the 32 1/0 lines. When an LED
is ON, the corresponding /0 voltage level is low. If the corresponding line is configured as
an output, this indicates that the output drive is active. If the corresponding line is
configured as an input, this indicates that the input signal is active.
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473.10c-014 32 1O Interface

BEsX

R B3 Ba B3
e LN -]

LED Humbers
[ — MMME;.;
-] @ W O = R

e

14-14

O[ FAULT
O | ON= card
O disahled | Card | Card | Card | Card | Card | Card | Card | Card
0 #1 #2 g3 |(#4 |#5 |4 &7 | #8
O
O 01 0 | O O 0 0 4] [ ]
O O]l 0 | O ] ® & ] 0
"2 bt ole|® |OC|OC |® |® |O
o @ O | ® O ® O & 8]
@ 32| 64 | 96 128 | 160 | 192 | 224 | MNA
O lpss ( 31| 63 |95 | 127| 158 | 191 | 223| 255
O 30| 62 | 94 126 | 158 | 190 | 222 | 254
O 29 | 81 | 93 125 | 157 | 189 | 221 253
O 28 | B0 | 92 124 | 156 | 188 | 220 252
o 27| 59 | 123 | 155 | 187 | 219 | 251
o | D86 26| 56 |90 | 122| 154 | 186 | 218 | 250
0O 25| 57 | 89 121 | 153 | 185 | 217 | 249
(8] 24| 56 | B8 120 | 152 | 184 | 216 248
o " 23| 55 | &7 118 | 151 | 183 | 215 | 247
O | DS6 B 22| 54 | 86 118 | 150 | 182 | 214 | 248
®) E 21| 53 | 85 117 | 149 | 181 | 213 | 245
®) = 20| 52 | 84 116 | 148 | 180 | 212 244
O |ps7 o 19| 51 | 83 115 | 147 | 179 | 211 243
o = 18 | 50 114 | 146 | 178 | 210 | 242
o) = 17| 49 | 81 13| 145 | 177 | 209 | 24
=
(@] 6| a8 | 80 | 112 144 | 176 | 208 | 240
O |pss 15| 47 | 79 | 111 | 143 | 175 [ 207 | 239
O 14 | 46 78 10| 142 | 17a | 208 | 238
O 13 | 45 77 108 | 141 173 | 205 237
O 12 | 44 76 08| 140 | 172 | 204 | 236
Q |pss 11 | 43 75 1w07| 139 | 171 | 203 | 235
0O 10 | 42 74 106 | 138 | 170 | 202 | 234
O g | &1 73 105 | 137 | 169 | 201 | 233
(9] 8| 40 72 | 104| 136 | 168 | 200 | 232
O 7| 38 71| 103 | 135 | 167 | 198 | 2N
O P80 6| 38 70 | 102 | 134 | 166 | 198 | 230
0O 5| 37 68 | 101 | 133 | 165 | 197 | 229
O 4| 38 68 | wo| 132 | 164 | 196 | 228
G lpsis 3| a5 67 g9 | 131 | 183 | 195 | 227
2 | a4 66 g | 130 | 162 | 194 | 226
g \ 1| 53 65 97| 120 | 181 | 193 | 235

Figure 10-6. Fault and Status Indicator LEDs on the 32 [0 Interface Card

PE—

*~—————— Remote Data Bus



473.10e-01A 32 IO Interface

The LED indicators described earlier {9 status LEDs plus 32 input foutput LEDs) can be used

o help troubleshoot the card.

Normal Powerup Sequence

On power-up the disable LED? is on until the System Processor initializes the 32 1/0
Interface. After initialization the disable LED is off and the card address is displayed in
binary form on status LEDs DS3. The card addressed as 32 [/0 Interface number 8§ is used as
the remote data bus. On that card the 1/0 points 16-31 flash, indicating that the System
Processor has reset the remote data bus devices.

If you do not see this sequence on powerup, check the following.

A\ cauTioN

Be sure 1o lum off 1he chassis power bafore
installing or removing any circuit card from the
chassis. Instaling or remowving cards with the
power on can damage the system

Make sure that the card address DIP switch is set to the desired
address (or that the address PROM 15 correct),

2. Check that the power supply jumpers are correct in your application.

3. Check external power supply (if used).

Troubleshooting the 32 1/O Interface

Problem

Sleps

A single input not working,

To test an input point, connect a wire from the suspect point
to 12 V common and the associated LED indicator on the
card edge should tum on. The controller recognizes an input
point &5 on when the point is palled low to 12V common.
Refer to earlier Figure 10-50. If this does not occur, lake the

following steps:

Make sure that the wiring connecting the 32 10 interface i
the desired external connection is correch.

- Check that the power supply jumpers are correct in your

application.

Check external power supply if one is being used on the 32
[/ Interface card.
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473, 10e-07T4 32 1D Interface

If the LEDY turns on but the input is not recognized by the
application program, take the following steps:

. Check address switch or address prom is correct.

2. Check application program.

Problem All inputs not working

Possible Causes [f all of the inputs are not working this is usually a power
supply problem or an address problemn.

Steps 1. Make sure that the card address DIP switch is set to the
desired address (or that the address PROM is correct).

2. Check that the power supply jumpers are correct in vour
application.
3. Check external power supply (if used).

Problem A single output not working,

Steps 1. Check application software. Use a simple INCOLEG
application program such as the following o turm on the
output point:

LOEIC:
OUT n ON
END
Where n is the desired outpul point.
The controller turns on an output when directed to by an
INCOLSs application program. The 32 1/0 interface card
pulls the point towards Vx common when it s turning on an
cutput point,
2. Make sure that the wiring connecting the 32 1/0 interface to
the desired external connection is correct.
3. Check that the power supply jumpers are correct in vour
application.
4. Check external power supply (if used).

Froblem All outputs not working. This is usually a power supply
problem or an address problem.

Steps 1. Make sure that the card address DIF switch is set to the

10-16
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3.

473.10e-01A 32 O Interface

Check that the power supply jumpers are correct in vour
application.

Check external power supply (if used).

Specifications

Parametar

Speciication

Model 473.10c 32 1O
Outputs

Input
Logic isolation between 'O
Power requirements—FWA only

Operating Environmenmnt:

390 mA at 1.7 Vde (only one output on) max
168 mA at 1.2 Vde (all outpuls on) max

1MMmAatVi=0V
1500 W

+5Vde£0.25 V at 0.70 A

+12 Vdc +1.2 V at 0.32 A {all outputs on, no axternal

load)

07 1o 500 (327 to 122°F) ambient operating
lemparature
Up to 85% humidity, noncondensing

Model 473.32c Power Supply
Inpul power

Dutpul power:
473.32¢c-01A-000
473.32c-12A-000

115 Vac, 1 phase, 5080 Hz

12Vdcat1 A
12Vdcat 3 A
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1 1 Model 473.38¢c-02A
Remote Terminal Board

Introduction

The Mode] 473 38c-02A Remote Terminal Board provides a convendent method of connecting
remote devices to the Motion Plus™ /473 controller.

Standard features of the Remote Terminal Board indude the following:
* 40 screw terminals for external connections

*  two 36-pin connectors for cable connection to Motion Flus /473 controller
circuit cards.

* external panel mounting



473.300-024 Ramote Termingl Board

Figure 11-1 shows the location of connections on the Remote Terminal Board.

@
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/]
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@
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T..M 3 4 5 68 7 8 8 10 11 12 13 14 15 16 17 18 19 20

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

@

@

@

@

@

@

@

@

@

@

@

O

o

J1
J2

AMP part no. 552;354\

{Custom Servo Motors part no. 113706-41)

Figure 11-1. 473.38¢-02A Remote Terminal Board
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473.38:-02A Remote Terminal Board

Installing the Remote Terminal Board
Figure 11-2 shows the mounting dimensions of the Remote Terminal Board.

1,295 In. E-32 UMNC spacer
G e 0,625 i, long
(81.9 mm) with 6-32 UNG screw
0,375 in. lang
4—?3"% Typical 4 places
(Paned)
0.675 In. 1 i,
[(17.1 mm}__-"* 1384 m :
(]
l :: E E ¢ 3 B s P BT TSR T TT :
' 4 sy »% it i
u.m h. Fa gt e Pl P .
(7.6 mm) g e :
el|E Fle !
e |5 “1 & i
L “l & e i
8|35 s (1.8 rrien)
9.450 In. ol °le
{240.0 mm) 8 |8 8
7.500 In gl =le
{190.5 mm) 8 |2 2| a8
8 |s nl 8
e |8 ol &
8|5 = &
8 |& -
e |a Y
o |4 = .1
CHE =| 6
6 |8 =| &
& -]
T o o AMP part no, 552235-1
e 0o {Custam Servo Moicrs par no,
113708-41)
‘!1 matas with AMP 55214£-1
annecion and
'!' J2 3-552414-1 strain

rlisd covar or aquivalent

Figure 11-2. 47338c-02A Remote Terminal Board Mounting Dimensions

The Remole Terminal Board comes with four 6-32 UNC spacers, 5/8 in. long and four 6-3.2
UNC screws 3/8 in. long, for panel mounting,



473.38c-02A Ramole Terminal Bosrd

Connections

Figure 11-3 shows the internal electrical connections between J1, ]2, and the 40 screw
terminals of the Remote Terminal Board.

J1or
J2 40 Screw
Terminals
=]
1 1
18 2
2 3
20 [l
3 5 |
21 6
4 T
X2 8
5 g9
23 70 |
B 1
24 12
Fi 13
25 14
8 (15|
2 (16|
g 17
27 18
10
2 B
11 | 21
29 &2
12 23
30 24
13 25
31 26 |
14 27
32 28
15 =8
3 30
16 31
34 |32
17 43
s 1 E%
18
s L 36 |
(37 ]
‘Ei
&3

Figure 11-3. Femote Terminal Board Internal Connections
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473.38c-02A Remole Terminal Board

Wiring and Cabling
The Remote Terminal Board can be used in various cabling configurations with other Motion

Flus/473 circuit modules. For wiring and cabling details, refer to cabling for specific circuit
mipdules in other chapters of this manual.

Specifications

Parameter Specilication
Current imit [J1 or J2) 1 A per contact madmum
Oparating Environment: 0° 1o 50°C (327 10 122°F) ambient oparating
temperature
Up to 5% humidity, noncondensing
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Model 473.36¢-0X, 473.11c-0X,
and 473.12c¢-0X Modular 1/O
Interface Equipment

Introduction

The Model 473 36¢-0X Motherboard plus 473.11c-0X Input Modules and 473.12¢-0X Output
Modules provide a reliable and flexible signal interface to various external devices, The
Motherboard and Modules are OFTO22 devices with the following features:

-

Compatible with the Model 473.10¢c [/O Interface

Plug-in color-coded [/0 modules

Screw terminal strip accommodates up to 16 AWG wire.

Rack mounting

Individual fuses and status LEDs for each 1/0 module

Keved card-edpge connector for signal connection

External power supply operation

Operation up to 50 ft from the Motion Plus/473 controller

Options include a variety of 1/0 modules such as models with higher voltage and higher

spead options.

Standard Modules:

Model Number Part Number Dascriplion

473.36c-02 113 781-01 Dplo PB16A 16-Position Molherboard
473.11c-01 1137591-14 C!F'"i'ﬂ IDC-15 de Inpul Modula
473.11¢-02 113791-09 OPTO IAC-15 ac Inpul Module
473.12¢-01 113791-13 OPTO ODC-15 de Cutput Module
473.12¢-03 113791-08 CDPTO DAC-15 ac Output Module
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473.36e, 47377, 47L12e Modular 'O

Figure 12-1 shows the location of connections on the Remote Terminal Board.
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Figure 12-1. 473.36c-02 Motherboa
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473.36e, 473.11e, 473.12¢ Modular IO

Jumpers

Two jumpers are available on the Motherboard, for the use of external power. To use these
jumpers, you mast:
» splder wire in place at both locations (refer to Figure 12-2)

* remove jumpers X1 and X2 on the 473.10c 32 1/0 Interface
» provide an external power supply to the barrier strip logic supply input

/— Jumper wire

/- Jumper wire

Figure 12-2. Jumpers on the 473.36c-02 Molherboard
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47336, 47310, 473.12e Modular O

Wiring and Cabling

The Motherboard can be used in various cabling configurations with other Motion FMlus /473
circuit modules, as shown in Figure 12-3.

AT ASC-08A-100

: (MTE pin ATISE-00)

e AT E0C-BEA - I
il 4T S0C-04A-300 (ETSH pin JERENE-XX)

MTH pin @37 #-TT -
S
|MTE B FEITI0-XX]

Figure 12-3. Cabling for the Motherboard

473, 80010 A-003

/o
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4T3 36, 473.11e, 4T3 12¢ Medular IO

Installing the Motherboard

Figure 12-4 shows the mounting dimensions of the Motherboard. Figure 12-5 shows the
mounting dimensions of the 473.11c-0X Input Modules and 473.12c-0X Output Modules.
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Figure 12-4. 473.36c-0X Motherboard Mounting Dimensions



473.36e, 473.11c, 473.12¢ Modular KO
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Figure 12-5. 473.11c-0X Input Modules and 473.12c-0X Output Modules Mounting Dimensions
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473.36c, 473.11¢c, 473.72¢ Modular IO

LED Functions

A status LED is provided on the Motherboard for each 1/0 Module. The LED is ON if the
input or output is ON. The LED is OFF if the input or output is OFF.

Connections

Figure 12-6 shows the internal electrical connections of the Motherboard Figures 12-7 to
12-10 show the internal connections for the Modules.
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Figure 12-5. Motherboard Internal Connections
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473.36c, 473.11c, 473.12¢c Modular IO

473.11¢-01 DC Input

Figure 12-7. DC Input Module Internal Connections

47311602 AC Input

Figure 12-8. AC Input Module Internal Conmnections



473.36e, 473.11e, 473.12¢ Modular KO
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473.36c, 473.11c, 473.12¢ Modular IO

Setup

Take the following steps to set up the Modular 1/0 Interface:

12-10

M

e

Add jumpers for external power on the Motherboard. Refer to the
section “Jumpers” earlier in this chapter.

Remove jumpers X1 and X2 from the Model 473.10c 32 /O Interface card
#E.

Connect an external power supply.

Connect a cable between the 32 1/0 Interface and the Motherboard.
Connect inputs and outputs to the Motherboard.



473.36c, 473.71e, 4T3.12c Moduiar 'O

Troubleshooting the Modular I/O Interface (Opto 22)
Modular 1/O Interface Faults

‘Problem: The LEDs on the 32 1/ O interface glow faintly and the LEDs
on the Motherboard glow faintly until four or five of the
/O points are turned on.

Steps: Check the jumpers on the Motherboard. These jumpers must

be in place in all configurations. (Refer to the jumper section
of this chapter.)

Problem: A single input is not working

Steps: 1. Check that the LED associated with this input on the
Motherboard goes on when the input is activated. If not,
check the wiring to the Motherboard for this input or
replace the input module.

2. i the LED goes on correctly, check the wiring between the
Motherboard and the 32 Input,/Cutput Interface.

3. Check the 32 Input/Output Interface.

Problem: All inputs are not working
Steps: 1. Check the Extermal power supply going to the
Motherboard.

2. Check the wiring between the Motherboard and the 32
Input/ Cutput Interface,

3. Check the 32 Input/Cutput Interface.

‘Problem: A single output is not working

Sleps: 1. Check that the associated LED on the 32 Input,/Chuatput
Interface goes on when the outpul is activated. If not, check
the 32 1/0 Interface.

2, Check that the LED associated with this output on the
Motherboard goes on when the output is activated. 1F nol,
check wiring o the Motherboard for this output or replace
the putput module,

‘Problem: All outputs are not working
Steps: 1. Check the External power supply going to the
Motherboard.

2. Check the wiring going to the Motherboard and the 32
Input/Output Interface.
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473.36c, 4T3.17¢c, 473.12¢ Modular 'O

Specifications

Parameter Specification
Model 473.36¢-0X Motherboard

Operating temperature 0° to 70° C (32° 10 158°F)

Operating Humidity Up 1o 95%, noncondensing
Model 473.11c-01 (IDC-15)*

Input line voltage 12 to 32 Vde

Input current 25 mA at 32 Vde

Isolation, 10 4000 V rms

Input aliowed for no output 1mAor3y

Turn-on time 5 ms max

Tum-gff time 5 ms max

Output transistor 30 V breakdown

Cutput current 50 ma

Output leakage at 30 Vdc, no input 100 A max

Cutput voltage drop 0.4V al50mA

Logic supply voltage dc 120 1BY

Logic supply currant

15 mA al 15 V logic supply

Model 473.11c-02 (IAC-15)"
AL input Ene vollage
Irnput current at max ine voltage
Isolation, A0
Inpui allowed for no output
Tum-on fime
Tum-off ime
Cutput transisior
Cutput current
Cutput leakage at 30 Vde, no input
Outpul voltage drop
Logie supply voltage de
Logic supply curren

&0 to 140 Vac
11 mA
4008 Y mms
dmAordas v
20 ms max

20 ms max

30 V breakdown
B0 ma
100 A max
0.4V al 50 ma
12 to 18 Vdo
15 mA at 15 V logic supply

Model 473.12c-01 (DDC-15)°
Load voltage rating
Oulput current rating
Isolation, Oy
Signal pickup vollage
Signal dropout vohage
Signal input resisiance
1-zecond sunge
Tum-on time
Turn=oif Hme
Logic supply voltage DG

60 Ve max
aag
4000 ¥ rms
=R

1V

1 K2

54

100 pus max
750 ps max
910 16 Vde

*Opto 22 model numbers are shown in parentheses.
1Cperating ambient: -30° to +70°C (-22° 10 158°F): 3 A at 45°C (113°F). 2A al 70°C (158°F)
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Specifications (Continued)

473.36c, 473.11c,

Parameter

Specification

Model 473.12c-02 (OAC-15)"

Line voltage

Current rating

Signal pickup voltage
Signal dropout voltage
Signal input resistance
Peak repetitive voltage
Maximum contact drop
Off state leakage
Minimum load curmant
Isciation, /O

Stalic DV/DT
Commutating DV/DT
Turm-on tirme

Turm-of time

Output leakage at 30 Vdc, no input
Logic supply voltage
Logic supply current

12 to 140, 120 Vac nominal

0.5 power factor loads§

1/2 cycle max —zero vollage
1/2 cycie max—zaro current
100 pA max

8o 16 Vide

15 mA al 15 Vde

‘ﬁplu 22 model numbers are shown in parentheseas.
YOperating ambient: -35* to +70°C (-31° 10 158°F); 3 A at 45°C (113°F); 2A at 70°C {158°F)
tDerate 0.018 A per *C from 45°C ambient (0.01 A per “F from 113°F ambient)

§Built-in snubber

12-13
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Model 473.06c Remote Keypad

Introduction

The Model 473.06c Remote Keypad is designed for use in an industrial environment as an
operator interface dewvice, It provides a flexible means of parameter entry on Motion
Plus/473 controllers.

Standard featores of the Eemote Keypad include the following:
14 defined keys for numeric data entry

6 nser-defined function keys

Remote Data Bus compatibility

Can be mounted up to 100 ft from the contraller

An optional panel allows the Keypad to be mounted at a remote location or on the Model
473.40¢ and 473 41¢ chassis,

Figure 13-1 shows the location of important components on the Remote Keypad.

o o
51
[-ﬁddF_EﬁE\\\
DIP Switch) ~a ]
o NN o
J1 Connecior

Figure 13-1. Model 473.06¢ Remobe Keypad Component Location
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473.06¢c Remole Keypad

Address DIP Switch

The 5-segment DIP switch must be set with all segments in the OFF position. Only one
Remote Keypad can be used on the Remote Data Bus. Figure 13-2 shows a the switch

setting.
Switch Settings: 1=0N
0 =0FF
Segment 1 2 3 4 5
Setting 0 0 0 1] 0
1 (This segmant
B s OFF)
ot
=
-
Lr
Figure 13-2. DIF Switch Setting
Wiring

NOTE

The Remote Keypad is used only with the
Model 473.10¢ 32 1/0 Interface Card #3.

Connector [1 (3M part number 3428-2302) on the Remote Keypad provides connection to the
Remote Data Bus, This connector is keved to prevent misorientation of the mating connector.
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Cabling

The KEemaie

00X Remote Data Bus Cable (Custom Servo Motors part number 393709-0c).

473.06c Remote Keyped

is connected to 32 1/0 Interface Card #8 using the Model 473.50c-10A-

Madad 473,106
32 VO Intsriacs
[Card W)

Modal 473.50c-10A-00x

Figure 13-3. Cable Configuration for the Remote Keypad

Setup

Take the following steps to set up the Remote Keypad:

o ol o

Remove power from the controller.
Connect the Remote Keypad to the Remote Data Bus cable

Modal 473.060
FRemote Keypad

Verify that the Remote Data Bus Cable is connected to 32 1/0 Interface

Card #8.

Verify that all DIF switch segments on the Remote KE].-'pad are set to

the OFF position.
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473.06c Remote Keypad

Installing the Remote Keypad

A\ cauTion

When mounting a Keypad on a surface other
than a Motion Plus chassis, take the following
precautions to make sure the Keypad is
property grounded:

» [f mounting to a metal surface, connect the
metal surface to chassis ground. The
Keypad support plate is then attached to
the surface in such a way to ensure proper
grounding.

* 1f mounting to a non-metallic surface, the

Keypad support plate must be connected to
chassis ground.

Figure 13-4 shows mounting dimensions for the RBemote Keypad. A metal plate is placed

between the keypad and the crcuit card to provide mechanical support for mounting the
Keypad to the control panel.

0,495 In,
(12,6 mm)

'
]

A
B
832
Y

0485 in.
{126 mm)

0,11 i, .11 inm.
(2.79 mm) {2,789 mm)

Figure 13-4. 473.06c Keypad Mounting Dimensions
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473.06c Remote Keypsd

Optional Installation

The Model 473.83-01 A-000 Assembly (Custom Servo Motors part number 385214-01) includes
the Remote Keypad, the Model 473.13¢c Remote LCD, and a mounting plate with gaskets.
This assembly can be mounted on optional versions of the Model 473.40c 6-slot Chassis and
Model 47341c 12-slot Chassis. Those chassis versions are equipped with optional panels.

B-32 LING o
Tappod Holo Ll ™~ QI —
Typ. 4 Places (127 mm)
3.850 in 570 in
+ (68,04 m]‘—.'l I (14,5 mm}
A 1 # ¢}
0300 in.
{752 mm]}
E't'E-I. . B
o e
- ] [
bl — ¥
0,300 in
(7.82 mem)
Y 4 & &
1 2,850 in. 1.376 in.
tsylml:.m:l 34,9 mmj] -
Cambom Serva Mok Custam Senvo Molors
pin 39521401 pin 402664-01
G Fewow

Figure 13-5. Opticnal Mounting Pane Dimensions
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473.06¢ Remote Keypad

Figure 13-6. Panel Cutout for Optional Mounting

A\ cauTion

Do not press keys with sharp objects such as
pens or screwdrivers, as this may damage the

keys.
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473.06c Remote Keypad

Troubleshooting the Keypad

Problem

Steps

Mothing can be entered from the Keypad.

Check the address DIP switch on the Keypad to see if it is
set correctly. All of the address switches must be set o the
off position.

Check that the cable going to the Keypad is connected to
the correct 32 Input/Cutput Interface { card number §),

32 1/0 card number &

Check: the cable from the 32 1/0 card number 8 to the
Keypad.

Replace the Keypad.

Prablam

Steps

Data is incorrect when entered from the Keypad

Check the cable from the 32 [/0 card to the Keypad.
Check the address DIP switch on the Keypad to see if it is
set correctly.  All of the address switches must be set to the
off position.

Check the INCOL36 application program.

Replace the Keypad
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473.06e Remole Keypad

Specifications

Paramater Specification
Keay dimensions 0.5 in. x 0.5 in. on centers 0.75 in. apan
(12.7 mm x 12.7 mm on centers 19.05 mm apart)
Owerlay material Oil-resistant Mylar
Keyboard or switch matrix:
Keyboard type 4 x b matrix [maxirmwunm}
Number of switches 20 (maximurm)
Swilch OM resistance 50 kLl | masdmurm)
Terminaks S-pin single row on 0.1 in. (2.5 mm) cemters
Dperaling Environment: 0° 1o 50°C (32° 1o 122°F) ambient operating
lemperature
Up to 55% humidity, noncondensing
Power requiremants +12 Vde at 2 mA
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Model 473.07c Remote
Thumbwheel

Introduction

The Model 473.07¢ Remote Thumbwhee] is designed for use in an industrial environment as
an pperator interface device. It provides a convenient means of parameter entry on Motion
Plus/473 controllers,

Standard features of the Remote Thumbwhee] include the following:
* Remote Data Bus compatibility
*  Can be mounted up to 100 ft from the controller
Options include:
* Up to 32 thumbwhee] assemnblies on a single Remote Data Bus cable.
=  Up io & characters of numeric input on & single thumbwhes] assembly

Figure 14-1 shows the location of important components on the Eemote Thumbwheel,

g S7
: my e
2 DIP Swilch)

Figure 14-1. Model 473,07 Remote Thumbwheel Component Location
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473.07e Ramole Thumbwhaal

Address DIP Switch

The 5-segment DIF switch is used to set the address for any of 32 different modules on a
single Femote Data Bus. No two devices on a Remote Data Bus can be set to the same
address. Table 14-1 shows the possible switch settings.

Table 14-1. Address Switch Setting for Remote Thumbwheel

Switch Settings:

1=0N

0 =0FF Exampla:

(This segmeant

1 -Hhmtsunmnuﬂﬂlii is ON)
5 = Least Significand B#

bit pattern = 10100

Thurmibaiieal Mo, = 21
Thumbwheel | Setting Thumbwheel Setting
Mumber 12345 Mumber 12345
1 00001 17 10001
2 00010 18 10010
3 00011 19 10011
4 G000 20 10100
L oo101 21 10901
G 00110 22 10110
7 o011 23 10111
8 1000 24 11000
9 01001 25 11001
10 1010 26 11010
11 01011 27 11011
12 01100 28 11100
13 01101 29 11101
ia 01110 an 11110
15 01111 a1 11111
16 10000 3z 0oo0o
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473.07¢ Remote Thumbwhes!

Wiring

NOTE

The Remote Thumbwheel is used only with the
Model 473.10c 32 1/O Interface Card #8.

Connector |1 (3M part number 3428-2302) on the Remote Thumbwheel provides connection to
the Remote Data Bus. This connector is keyed to prevent misorientation of the mating
Connector.

Cabling

The Remote Thumbwhesel is connected to 32 1/0 Interface Card #8 using The Model 473.50c-
10A-00X Remote Data Bus Cable (Custom Servo Motors part number 393709-ac).

Modal 473.07c
o Remota
i Thumibwhaal #1
Modal 473,10 i
32 10 Imariaca E"
(Card #8) <
b Modal £73.07c
ﬁ — Remowm
.'-:‘_I' Thurmbwfeed &2
-

Figure 14-2. Cable Configuration for the Remote Thumbwheel

Setup
Take the following steps to set up the Remote Thumbwheel:

1. Remaove power from the controller.

2. Connect the Remote Thumbwheel to the Remote Data Bus cable

3. Verify that the REemoke Data Bus Cable is connected to 32 170 Interface
Card #8.

4. Verify that the DIP switch on the Bemote Thumbwheel is set to the
required address.
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473.07c Ramole Thumbwhaeal

Installing the Remote Thumbwheel

Figure 14-4 shows mounting dimensions for the Remote Thumbwheel

0.100 . dia,
2.5 mm) Typ. 4 Placas

0,020 iin,

A.780 in.
" (5.5 mm) = -
3.580 in. R
0.21 in. (91.2 mm}
(53 mm) 3.400 in. 0.128 in,
—P
{BE.4 mm) {3.3 mm)
- : 1\> 3 2
1.156 in. alla g rg—@ ¥ 0.900 in.
[3.36 mmi) |: EE t (229 mm)
(635 mm) L 0.100 in
J1 - (2.54 mm)
A Typ. & Places
¥ - ™
1.125 In. ]II'- 0,125 in L
(28,6 mm) (3.2 mm Addrass DIP
2.7B5in Fa'nnl Swilch (n back)
{70.7 mm) 2
Thickness

Figure 14-4. 473.07c Thumbwheel Mounting Dimensions
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473.07c Ramote Thumbwhaeel

Troubleshooting the Thumbwheel Assembly

Problem

Steps

Mothing can be entered from the Thumbwheel.

. Check the address DIP switch on the Thumbwheel to see if

it is set correctly.

. Check that the cable going to the Thumbwheel is connected

to the correct 32 Input,/'Output Interface ( card number 8).

Check for correct setting of the power supply jumpers on the
321/0 card number 8.

Check the cable from the 32 1/0 card number 8 (o the
Thumbwhesl,

. Check the INCOLBS application program.

Replace the Thumbwheel Assembly.

Problem

Steps

Data 15 incorrect when entered from the Thumbwheal

. Check the cable from the 32 [/0 card to the Thumbwheel.

. Check the address DIF switch on the Thumbwheel to see if

it is set correctly.

Check the INCOLSS application program.

. Replace the Thumbwheel Assembly.

Specifications

Paramatar

Specilication

Cperaling Environment:

Power requirgmeanis

0" to S0°C (32° o 122°F) ambient operating
temperature
Up to 95% humidity, noncondansing

+12 Vdc £1.2 V at 10 mA
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1 5 Model 473.09¢ Numeric
LED Display

Introduction

The Model 473.09¢ Numeric LED Display is designed for use in an industrial environment as
an pperator interface device. It provides a convenient means of displaying numeric
parameters from Motion Plus/473 controllers.

Standard features of the Numeric LED Display include the following:

Remote Data Bus compatibility

Can be mounted up to 100 ft from the controller

7 digits of display incloding 6 numeric and 1 overflow ()

040 in. numeral height

Integral bezel and display filter (Panel Graphic Scarlet 65 or equivalent)

Ciptions include:
* Up to 16 LED Displays on a single Remote Data Bus cable
* External power supply connector

Figure 15-1 shows the location of important components on the Mumeric LED Display.

S1— |
{Address ""‘m
DIP Switch)

42 J1 Connectar

Figure 15-1. Model 473.09¢ Numeric LED Display Component Location
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473.08¢ Numeric LED

Address DIP Switch

The 5-segment DIF switch is used to set the address for any of 32 different modules on a
single Eemote Data Bus Mo two devices on a BEemote Data Bus can be set to the same
address. Table 15-1 shows the possible switch settings.

Table 15-1. Address Switch Setting for Numeric LED Display

Swilch Settings:

1=00

0=0FF Example:

- i {This segmant
1 = Mast Significant Bit 3 is ON)

5 = Loast Significant Bit

bit pattern = 10100

LED Display Mo. = 20
LED Display. | Setting LED Display. Sefting
Number 12345 MNumber 12345
2 00010 18 10010
4 o100 20 10100
[ oo110 22 10110
8 01000 24 11000
10 01010 26 11010
12 01100 28 11100
14 01110 30 11110
16 10000 32 00000
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473.08¢ Numerle LED

Wiring

The Numeric LED Display is used only with
the Model 473.10c 32 /O Interface Card #8.
Connector |1 (3M part number 3428-2302) on the Numeric LED Display provides connection to

the Remote Data Bus, This connector is keyed to prevent misorientation of the mating
connector.

Cabling

The Numeric LED Display is connected to 32 1/0 Interface Card #8 using the Model 473.50c-
10A-00X Remote Data Bus Cable (Custom Servio Motors part number 3937090,

Modal 473,080
# Mumarc LED
:i Display #2
Modal £73,100 i
22 10 Interface -
(Card &8} E
a
Ty Model 473.08¢
% — Mumare LED
e Digplay #d
=
3
[=]
E -

Figure 15-2, Cable Configuration for the Numenc LED Display
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#73.08c Numeric LED

External Power Supply Option

154

NOTE

If an external power supply is used as showmn,

all devices on the Remote Data Bus will be ted
to that external supply. You must remove
jumpers X1 and X2 from the 32 1/0 Interface

before connecting an external supply.

A\ CAUTION

Mo more than 5 Numeric LED Displays can use
the internal +12 Vdc power supply on the
Remote Data Bus. Systems requiring more than
5 Mumeric LED Displays must use an external

+12 Vide power supply.



473.080c Numeric LED

Model 473.10¢
32 VO Interface Model 473.38¢ E“"“",,m,ﬂfgpr,
(Card #8) Remola Terminal
Baard
{Ramove Jumpars
X1,%2)
J Model 473.08¢ |2
* Mumerc LED [—®
Display #2
kodel 473.09¢c J2 ks ANMP
®— NumerclLED [—9 Part Mumber
Display &84 G40457-2
bodel 473.05¢
®—  NumencLED [—¥
Display #6
Model 473.05¢
* NumencLeED [T
Display #8
Modsl 473.09¢
#—  MNumercLED [—®
Display #10

Model 473.08¢
Numeric LED _+
T_ Display #12

Figure 15-3, Cable Configuration for the Optional External Power Supply With More Than
Five Mumeric LED Displays
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473.08c Numerle LED

Setup
Take the following steps to set up the Numeric LED Display:

1. Remowve power from the controller.

2. Connect the Numeric LED Display to the Remote Data Bus cable

3. Verify that the Remote Data Bus Cable is connected to 32 1/O Interface
Card #8.

4. Verify that the DIF switch on the Numeric LED Display is set to the

required address.
Installing the Numeric LED Display

Figure 15-4 shows mounting dimensions for the Numeric LED Display.

398 in
;i-"""' q1lu'|.-|.nn|| W 0,185 in,
i
i,
_l,‘.:..-.;;,..-l" :;' J
..::."'r E":: E{/f:’g 1.70 .
i .
“.ﬁ “';:I o f‘f; JI.-I"-I" _l.ul"' ‘E::::
T s
P Sy X (21,69 mimj)
(&1 .85 )
4.4 in. i
111,86 mm)
4 |

[
SR EEEEE =

]
165 in.
{418 mm)
&
"
4578 in 0,80 in
Az, P e . \ L
ki {116.2 mmj 127 mmj

111 4

Figure 154. Numeric LED Display Mounting Dimensions
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473.00¢c MNumeric LED

Troubleshooting the LED Display

Problem

Data is not displayed on the LED Display.

. Check the address DIP swilch on the LED Display to see if

it is set correctly. Remember that only even numbers from 2
to 32 can be used.

. Check that the cable going to the LED Display is connected

to the correct 32 Input/Cutput Interface ( card number 8).

. Check for correct setting of the power supply jumpers on the

32 1/0 card numiber 8.

Check the cable from the 32 1,/0 card number 8 to the LED
Display.

Check the INCOLS6 application program.

Replace the LED Display.

Problaem

Steps

Data is incorrect when displayed on the LED Display

. Check the cable from the 32 1/0 card to the LED Display.

. Check the address DIF switch on the LED Display to see if

it is set correctly. Every LED Dhsplay module must have a
unique even-numbered address in the range 2 to 32

. Check the INCOLB& application program.

Replace the LED Display.

Specifications

Parameter

Specification

Character size

Oparaling Environment;

Power requirements

0.250in. % 0.40 in. (68.35 mm x 10,16 mm)

0° 1o 50°C (32° to 122°F) ambient operating
temperature
Up 1o 35%: humidily, noncondensing

+12Vdc=12Vat 0275 A

15-7







1 6 Model 473.13c Remote LCD
Display

Introduction

The Model 473.13c Remote LCD Alphanumeric Display provides Motion Plus/473
controllers with a means of displaying alphanumeric parameters .

Standard features of the Remote LCD Display include the following:
Remote Data Bus compatibility

2 row by 20 column alphanumeric display
Viewing angle adjustment

Can be mounted up to 100 ft from the controller

An optional panel allows the LCD Display to be mounted at a remode location or on an
optional Model 473.40c and 473 41¢ chassis.

Figure 16-1 shows the location of important components on the Remote LCD Display.

o 0
e
e - T
ress Adjustmant
DIP Switch) - m
[0
J1 NaeCI0r

Figure 16-1. Model 473.13c Remote LCD Display Component Location
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473.13¢ Remola LCD Display

Address DIP Switch

The 5-segment DIF switch must be set with all segments in the ON position. Only one
Remote LD Display can be used on the Remote Data Bus. Figure 16-2 shows a the switch

setting.

Swilch Setfings: 1=0N
0= 0FF
Sagment i 2 3 4 -1
Satting 1 1 1 1 1
(This segmeant
3 s OM)

Wiring

Connector [1 (3M part number 3428-2302) on the Remote LCD Display provides connection to
the Remote Data Bus. This connector is keyved to prevent misorientation of the mating

oonmnector.

16-2

Figure 16-2. DIP Switch Setting

NHOTE

The Eemote LD Display is used only with the
Model 473.10¢ 32 [/0 Interface Card #8.




473.13¢c Remote LCD Display

Cabling

The Remote LCD Display is connected to 32 1/0 Interface Card #8 using The Model 473.50c-
10A-00X Remote Data Bus Cable (Custom Servo Motors part number 393708-xc).

Model 473,13
Modal 473,10¢ Madel 473,50¢-104-00x Rarmate LCD
32 VO Interface Cable Display

{Card #8)

Figure 16-3. Cable Configuration for the Remote LCD Display

Setup
Take the following steps to set up the Remote LCD Display:

1. Remove power from the controller.

Connect the Remote LCD Display to the Remote Data Bus cable

3. Verify that the Eemote Data Bus Cable is connected to 32 1/0 Interface
Card #8.

4. Verify that all DII" switch segments on the Remote LCD Display are
set to the ON position.

B2
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473.13c Remote LCD Display

Installing the Remote LCD Display

Figure 16-4 shows mounting dimensions for the Remote LCD Display.

2 0.156 in.
0.705 in.
{17.91 mmj) (296 mm)

j—ll-

| PANELCUTOUT |

265 in
(B7.31 mm

e

0,503 In
[12.78 mm)

0581 in. g 3.168 in, -
(14.76 rrvm) (80,47 mem)

4.25 in.
. {107.95 mm) .

Figure 16-4. 473.13¢ LCD Display Mounting Dimensions
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473.13c Remole LCD Display

Optional Installation

The Model 473.83-01A-000 Assembly (Custom Servo Motors part number 395214-01) inchudes
the Remote LCD Display, the Model 473.06¢ Remote Keypad, and a mounting plate with

This assembly can be mounted on optional versions of the Model 473.40c é-slot
Chassis and Model 473 41¢ 12-slot Chassis. Those chassis versions are equipped with
optional panels.

: * {6804 mm) L = (145 mm)
H‘.JH.

b : 1

: OO0000
OO0 00
HEE .
oooooo

: Y —

Figure 16-5. Optional Mounting Panel Dimensions
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473.13¢ Remole LCD Display

(2286 mem)

0805 in

(20,4 e (57.15 mm}

4700 in.
{1194 mem)

Figure 16-6. FPanel Cutout for Optional Mounting
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473.13¢ Ramote LCD DNsplay

Adjustments
A single turn potentiometer, R3, is provided on the circuit board for adjusting the viewing

angle.

A cauTion

Do niot use a mietal screwdriver to adjust the
LCD viewing angle potentiometer. A plastic
adjustment tool is recommended. Using a metal
screwdriver can cause a short-circuit and
damage the LCD Display.

Troubleshooting the LCD Display

Problem

Steps

MNothing displayed on the LCD Display except black
squares on the top row.

1. Check the address DIF switch on the LCD Display to see if
it is set correctly. All of the address switches must be set to
the OMN position.

2, Check that the cable going to the Keypad is connected to
the correct 32 Input/Output Interface { card number 8).

3. Check for correct setting of the power supply jumpers on the
32 [/O card that s addressed to number 8.

4. Chixck the cable from the 32 1/0 card number 8 to the LCD
Display.

5. Replace the LCD Display.

Problem

Steps

Display clears the top row but can not print any data on the
LCD Display.

1. Check the cable from the 32 1/0 card to the LCD display.

3. Check for comrect setting of the power supply jumpers on the
32170 card number 8.

3. Check the INCOLB6 application program

Problem

Sieps

Data is incorrectly displayed on the LCD Display

1. Check the cable from the 32 1/O card to the LCD Display.
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473.13¢c Remote LCD Display

2

1. Check the address DIF switch on the LCD Display to
see if it is set correctly. All of the address switches must be

set to the ON position.
Check the INCOLSS application program.

4. Replace the LCD Display
Ep-anlﬂcatln ns
Parameter Specification
Display configuration 2 rows by 20 columns
Character type 5 x 7 dot matrix LCD
Character size 0.191 in. high x 0.126 in. wide
(49 mmx 3.2 mm)

Operaling Environment:

Power requirements

0° 1o 50°C (32° 1o 122°F) ambient operating
temperature
Up to 95% humidily, nencondensing

+12 Vdc 4+1.2 Vdo at T mA
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| WAl  Model 473.08c CRT Interface

Introduction

The Model 473.08¢ CRT Interface provides a composite video signal for use with
appropriate CRT monitors or a TTL video output compatible with an [BM PC monochrome
display.

Standard features of the CRT Interface include the following:

= 7x9dotcharactersona 9 x 11 dot field

* 16 line by 64 column display format

* EIA R5170 compatibility (composite video output) OR
[BM PC monochrome compatibility
ASCII character generator

* Reverse video and cursor operation

*  Monitor operation up to 100 feet {(for composite output only}

Figure 17-1 shows the location of important components on the CRT Interface.

»a
= %3
| I2
X4 L a— | Address
[ Decoding
it PROM
U1
Character
Ganerajor i
PROM
J3
| e— |
X5

-' -

=

Figure 17-1. Model 473.08¢ CRT Interface Component Location
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473.08c CRAT Intarface

Jumpers

Set the jumpers on the CRT Interface using Table 17-1. The standard connection for all

is listed under Type 0. jumper is noted in the table. Refer to Figune 17-1 for jumper
locations. (The numbered types at the top of the table must be set by the INCOLSES
instroction CRTTYFE.)

Tahile 17-1. Model 473.08c CRT Interface Jumper Settings
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473.08¢ CRT Interface

PROMs

Two standard PROMSs are used on the Model 473.08¢ CRT Interface: an 8K x 8 EPROM is used
for character generation, and a 32 x 8 FROM is used for address decoding,

Character generator  Custom Servo Motors part no. 474268-01
Address decoder Custom Servo Motors part no. 371536-01

Wiring

Connector ]2 on the CRT Interface is a BNC connector, AMP part no. 226078-1. Table 17-2
shows pin definitions for this connector.

Table 17-2. J2 Pin Definitions

J2 Fin Mame
1 | Composite video output
2 Signal ground

Connector |3 on the CRT Interface is a 9-pin D connector, AMP part no. 745131-2. Table 17-3
shows pin definitions for this connector.

Table 17-3. |3 Pin Definitions

|.J3F'h'| |I'~liama |
GEround
Shiakd
hlight {Intensit
Video
Harizontal
Verdical

wleo|=ilmlral=
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473.08e CRT Inlerface

Cabling

The standard cable used with the CRT Interface is Model 473.50c-13A-300 (Custom Servo
Motors part number 384976-xx). This cable connects the CRET Interface 12 to the CRT Mondtor,
as shown in Figure 17-2,

Model 473.08c
Model 473.50c-13A-300
CRT intertace Cabie CHT Monitor

Figure 17-2. Cable Configuration for the CRT Interface

The standard cable used with the TBM compatible output (J3) is normally supplied with
the monitor.

Installing the CRT Interface

A\ caAuTION

Make sure chassis power is OFF before
installing the CRT Interface.

The CRT Imerface requires one slot in the chassis. Only one CRT interface can be installed
in a chassis.
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475.08c CRT Interface

Troubleshooting the CRT Interface

Problam

Steps

Steps

No display or incorrect display.

. Check the ac power wiring to the monitor.
. Check the cable from the CRT Interface to the CRT

Monitor.
Check the address FROM on the CRT Interface. It must be
part number 371536-01.

Check that the brightness and contrast adjustments on the
monitor are set to a proper viewing level. Thiese ad

are factory-set. You can turn up the brightness control until
the raster of the monitor is visible. If the raster is not
visible, replace the CRT Monitor.

Make sure the jumpers are set correctly for the monitor used.
Make sure that the CRT type selected in software (using

' CRTTYPE) is correct for the monitor used.

CRT has “naise” in the display.

. Make sure that the cable from the CET Interface to the CRT

display has a good connection on the ground terminals.,

Specifications

Parameler | Speclfication

Video output EIA RS170 composite video or TTL positive
video

Impedance 75 £3(J2 only}

Character fomal 7 ¥ 9 dot character
on 9 x 11 dot field (standard)

Display format 16 line by 64 column {standard)

Power requirements +5 Vdc al 0.6 A [PWA only)

Operating Environmient:

0° ta 50°C (32" to 122°F) ambient operating

lemparalure
Up to 95% humidity, noncondensing
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1 8 Model 473.91c CRT Display
Monitors

Introduction

The Model 473.91c CRT Display Monitors provide a method of displaying alphanumeric
data from Motion Flus/473 Control systems. Two CRT Display Monitors are available:

Model MNumber Custom Servo Motors Part Number | Description

47391094003 457570-M %-inch diagonal open chassis
{Kristel)

473.91c-09A-004 475635-01 12-inch diagonal enclosed
chassis

Standard features of the CRT Display Monitors include the following:
= Either a %-inch open chassis or 12-inch enclosed chassis
*  Amber phosphor display
* R5170 composite video input or TBEM PC compatible positive TTL video

Figures 18-1 and 18-2 show the location of important components on the Monitors.

Back of S-inch Monitor

LED

AC Power Video
Irput Input

Figure 18-1, Model 472.91c-003 CRT Display Monitor Component Location {9-inch Monitor)
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473.817c CAT Display Monitors

Front of 12-inch Monitor

II‘F
F N
L >
o ] — -,
. fﬁ\ 'l‘ 7
s G =

Back af 12-inch Monlior

Figure 18-2. Model 473.91c-004 CRT Display Monitor Component Location (12-inch Monitor)
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473.97¢ CRT Display Monliors

Cabling

The standard cable used with the %-inch CRT Display Monitor is Model 473.50c-13A-300
{(Custom Servo Motors part number 384976-x00). This cable connects the CRT Monitor to the
Model 473.08c CRT Interface, as shown in Figure 18-3.

Model 473.08c
Model 473.50¢-13A-300
CRT Intevface Table CRT Monitor

Figure 18-3. Cable Configuration for the 9-inch CRT Display Monitor

The standard cable used with the 12-inch CRT Display Monitor is provided with the
Momnitor.
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473.91c CRT Display Monitors

Installing the CRT Display Monitor
Mounting dimensions for the 9-inch CRT monitor are shown in Figure 18-3.

= o o £
L& N, WLBES
158 (R
ey = T
(T TS
et SR
T
.
0187 in, 4l hoie
n.zu.m-hdu_,.r’"' _ .7 mm)
f.ﬁ = 127 mmj E‘I‘.f'.lm.' & i 4
places. pla A3 e e 5580 i,
178, —— ritin. ﬂ:
M RBELE
-

T—" o

BT in
{23587

Figure 18-3. Mounting Dimensions, 9-inch CRT Display Monitor

Orwverall dimensions for the 12-inch Monitor are

Height 10.5 in. (267 mm)
Width 12 in. (305 mm)
Depth 123 in. (312 mm)
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473.81¢c CRT Displasy Monitors

Setting Up the 9-inch Monitor

A WARNING

This procedure is dangerous. It must be
performed only by qualified personnel, taking
reasonable precautions against high voltage
shock hazard.

Take the following steps to set up the 9-inch Mondtor:
1. Remove the plastic power supply safety cover by prying gently at the

edges.
Connect the AC power cable. (Do not apply power.)

E-r:plam the plastic power f'.uppl}r safety cover.

Plug in the video cable from the CRT Interface.

Apply power to the unit. Verify that the green power LED is ON.

ool o

Setting Up the 12-inch Monitor

Take the following steps to set up the 12-inch Monitor:
1. TFlug in the video cable to the CRT Interface.
2. Plugin the power cable.
3. Turn the power switch ON.

NOTE

The pedestal base can be removed from
the 12-inch Monitor.
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473.91¢ CRT Dlsplay Monlors

Troubleshooting the CRT Display Monitor

Problem

Steps

No Display

. Check the AC power wiring to the monitor. For each

monitor, the power LED should be on when the power is on.

= The power LED for the 9-inch CRT Display Monitor is
green. [t is located on the back of the monitor.

* The power LED for the 12-inch CRT Display Monitor is
green. [t is located on the front of the monitor.

Check the cable from the CRT Interface to the CRT
Monitor.

. Check the address FROM on the CRT Interface. T must be

part number 371536-01.

. Check that the brightness and contrast adjustments on the

monitor are set to a proper viewing level, These
adjustments are factory set.

After the CRT Display Monitor is correctly connected to
power and to the CRT Interface, check that the Monitor
screen flashes when the Motion Plus chassis is powered up
and initialized. If not, and you have checked all of the
above, replace the CRT Interface card.
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Specifications

473.91¢ CRT Display Monllors

CRT

Viewable area

Deflection
Input type

Impedance

Resolution

Power requiremenis

Cwerall dmensions

Weight

Connacior

Operaling environment:

12-inch diagonal measure,
non-glare amber phosphor

47.66 square inches
(3075 squane cm)

90"
TTL lavel positive

70 x 350 lines at center

120 Vac, 60 Hz, 35 W

12 in. wide [30.5 cm)
10.5 in. high {26.7 cm)
12.3 in. deep (31.2 cm)
16.4 b ( 7.5 ko)

9-pin D-sub miniature

473.91c-09A-003

Parameter 1 473.91c-09A-004

g-inch diagonal measure,
amber phosphor

44 square inches
(284 square cm)

a0*

15V pp
Composite videa (RS170)

[-1Y

B0 lines at center
(horizontal)

120 Vac (85132 V)
50/60 Hz
Nominal 25 W

9.5 in. wide (24.1 cm)

6.8 in. high {17.4 cm
9.5in. deep (24.1 cm)

7 b (3.2 k)
50-239

Temperalure 0to 40 °C (32 1o 104 °F) 010 50 =G (32 10 122 °F)
Humility 20 to B0% noncondensing | 10 fo 20% noncondensing
Alitude up to 3900 f (3017 m) up to 10,000 # (3048 m)
Display Control Brightness/contrast =

15-7







Model 473.20c Stepper Translator

Introduction

The Model 473.20c Stepper Translator provides an interface between the Motion Flus™ /473
family of controllers and electric or electrohydraulic stepper motors.

Standard features of the Stepper Translator include the following;:

Half-step operation (400 pulses per revolution)

Direct drive of fractional horsepower four-phase permanent magnet de
stepper molors

overtravel limit and home inputs

eight LEDs for fault and status indication

metal shroud for EMI shielding and heat dissipation

removable terminal strip connector

calibrated for use with MOG2 and MO#21 stepper motors

requires external +48 Vide power supply

As an option, the Stepper Translator can be factory-calibrated for use with MO92 and MOS3

slepper motors.

Figure 19-1 shows the location of important components on the Stepper Translator,

Conneclor

4

.I.-"' 2?:::5

A

Figure 19-1. Model 473.20c Stepper Translator Component Location
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473.20c Stepper Translator

Address DIP Switch

The Address DIP Switch Assembly replaces the address PROM used on each circuit card to
identify it to the System Processor. The Assembly mounts in the socket provided for the
address PROM and is compatible with all circuit card assemblies that require unique
addressing.

L] I 3
i T
e g e _
l..-"'r = il
A o TN B E
& ey
4 ]
~ 11 It e A
. O [ A B I —
My,

SR N S N
__‘_.--' i | b
- == | . |

o S uTI L =]
1 ""--_._‘_‘__‘_: — ;
! == S
131 —.
! — L A
i e it e

Set the jumper and the DI switch on the Assembly as required. When the jumper is connected 2-3,
it addresses any of the translators as follows:

P Switch Setting Fuandian DIP Swilkch Setting Function
1234 1234
1oan Axis 1 1001 Axis 9
aLan Axis 2 aiol Axis 10
1100 Axds 3 1101 Jods 11
aoLh Axisd ALy Axis 12
LaLg Axin 5 101X Axls 13
GLLg Axis 6 o1k Axis 14
1110 Axis 7 FEEN! Axis 15
oEal Axis B ogog Axis 16

1=0N 0= OFF
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473.20c Stepper Translator

Ohder Stepper Translator cards do not use a DIP switch. Instead the address is defined by a
PROM on each card, as showmn in table 19-1. PROM U3 determines the axis number of the

Stepper Translator.

Table 19-1. Axis Numbers and PEOM Part Wumbers

Stepper Translator I L3 PROM Part Mumber
Axis Mumber
1 371529-01
2 371520-012
3 371520-03
4 371520-04
5 371529-05
& 371520-06
7 371529-07
B AT1530-04
q  371529-09
10 AT1520-10
11 371529-11
12 371520-12
13 371529-13
14 371529-14
15 371529-15
16 371529-16
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473.20c Stepper Translator

Wiring

Clircuit cards should be handled only at an
anti-static work station. Anti-static wrist or
ankle bands should be attached before touching
circuit cards to avoid static discharge, which
can damage circuit components.

Avoid touching components or conductive paths
on the circuit cards, Cards should be handied
similar to handling a photograph, using the
edges. The card ejectors should be used if
possible.

Some connection points on connector |2 are static-
sensitive. Observe the above anti-static
precautions when wiring connections at J2

Conmector 2 on the front of the Stepper Translator provides signal connections o external
devices, Table 19-2 Hists the signal definitions for connector J2.
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473.20c Stepper Translalor

Table 19-2, J2 Pin Definitions

[2Fin_IName T Description
e —

1 +12V +12 Vdc from the chassis power
supply

2 12 ¥V COM 12 V common from the chassis power
supply

3 +Limit +Limit active high input

4 -Limit -Limit active high input

5 Home Home active hiEh inpul

6 Shield Chassis ground conner leads

10 D -

11 E -

12 F_ -

13 48V O0OM External power supply common

14 +HEY External power supply +48 Vde input

Terminal strip |2 at the front of the Stepper Translator provides connections to a motor, a 48
Vdc power supply, limit and home switches, and a 12 Vdc supply. The strip can be
removed, allowing the Stepper Translator to be moved or serviced without rewiring.

A\ cauTion

To avoid equipment damage, ensure that all
power is off before installing or remowving the
terminal strip. The strip must be installed as
shown in Figure 19-2 (not rotated 180°) so that
the screws are facing their labels on the
Stepper Translator.

sl @ VO
3 W
LT

\Ena S0 OGO O SO
™M@ g m e

Figure 19-2. Terminal Strip Orientation
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47320 Stepper Translalor

Cabling

Figure 19-3 shows connections for the stepper motor and the sensor switches. The following

restrictions apply to the stepper motor cable:

*  The maxinum cable length is 100 ft (30 m}

*  The wire gauge for the cable (refer to Table 19-3) must be selected so that
the total resistance over the entire length of the cable does not exceed one-

half the motor winding resistance.

* The stepper motor cable leads should be bundled together at the terminal

strip to cut down stray electromagnetic emission.

LUnused home or limit inputs miust be tied to 12 V COM.

Table 19-3. Motor Cable Length vs. Wire Gauge

Cable Length Wire Gauge
[AWEG)
|5ﬂmlﬂﬂﬁ£ﬁm3§mh i!-ﬂlge

25 o ,:.-EI- (7.5 0 15 m) H-ga_uge
0t 25 40 o 7.5 m) 16-gaugme

J2

Termiral

Sarip

=12 W Power far Actine

-+ Limit Switch

Figure 19-3. Typical Cabling Connections for the Model 473.20c Stepper Translator
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473.20c Stepper Translaler

Installing the Stepper Translator

A cauTion

Make sure chassis power is OFF before
installing the Stepper Translator .

The Stepper Translator requires two slots in the chassis.

Setup

Do not apply power until all wiring has been
verified. Applying power with incomect wiring
can damage the Stepper Translator components,

A cauTion

Lircuit cards should be handled only at an
anti-static work station. Anti-static wrist or
ankle bands should be attached before touching
circuit cards to avoid static discharge, which
can damage circuit components.

Avoid touching components or conductive paths
on the eircuit cards. Cards should be handled
similar to handling a photograph, using the
edges. The card ejectors should be wsed if
possible.

Some connection points on conmector |2 are static-
sensitive. Ubserve the above anti-static
precautions when wiring connections at 2.

Take the following steps to set up the Stepper Translator:
1. Connect the stepper motor to connector |2 (refer to wiring and abling

information in this chapter and to the motor manufacturer’s
specifications).

=3

Connect the home and limit switches.

3. Connect the 48 Vdc power supply.
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473.20c Stepper Translalor

LED Functions

Omne fault LED and seven status LEDs are provided. Figure 19-4 shows the functions for these
LEDs,

Description

indicates fault condition

Indicates loss of +48 Vdc power supply
Active high + limi

Active high - limid

(mot usad)

ON « Command disabled, OFF = enabled
OM = clockwise OFF = counterclockwise
Intensity directly proporfional to pulse oulput
OM = home OFF = nof hame

Figure 19-4, Fault and Status Indicator LEDs on the Stepper Translator

Troubleshooting the Stepper Translator

Problem Large Fault LED is lit on the Translator or on the Command
Cencrator,

There are three types of problems that will turn on this LED.

1. Hitting the + over travel limit

2. Hitting the - over travel limit

3. Lack of power from the + 48 velt power supply to the
transiator.

Steps 1. Check the +limit and <limit switches,

2. Check the wiring to the limit switches, The limit switch
must make contact with the 12 % common. The limit LED
may be on due to a possible debounce problem on the limit
switch.
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Problam

Steps

Problem

Steps

473.20c Stepper Translator

3. For the loss of the 48 volt power, check that the blown fuse
LED is on. This will tell you if the translator is receiving
the voltage from the external power supply.

4. Check the wiring to the translator from the external 48 volt
power supply.

5. Check the external 48 volt power supply.

Mo faulis but mo motion and Cramd Disabled LED on

1. Make sure the address PROM has the correct part number.
Also check the Command Generator for proper addressing.

2. Check the application program. The application program
must properly initialize the axis. The following program
will turn off the Cmind Disabled LED (n = the number of the
axis under test):

LOGIC:

AXIZ Xn = ESTEPPER jdeplare axia type

HELT Xmn sragak faulks on TLranslator
XLATOR Xz ON senable Eranslakorc

EHLD

3. If Cmnd Disabled LED is still on, replace the Stepper
Translator.

Mo motion and no faults and cmnd Disabled LED off

1. Check the wiring to the motor. With the translator
powered up there should be ]'mﬂu:ling torque on the motor.

2. Check that there is no mechanical binding that could stop
the stepping motor.

3. Check the application program. The following program
will move a stepper motor 1 revolution (n = the number of
the axis under testh
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473.20c Stepper Translator

LOGIC:

HALT Xn

DIST X¥n = 1
KLATOR Xn ON
HOVE Xn
MUATT ¥m

EHND

AXIS Xn = STEPPER

SCALE Xn = 400
VMAX Nn = 25.25
AVD ¥n = 1,1,1

rdefine axis type

;reset tranalator

:aet scale to motor revs

sgetl toe 10 & more then nesdsd
;1 rev/aes/sec and 1 rev/zec
rdistance of 1 motor rewv
Jjonable translator

rmove maktor

rwait for motion to stop

4. Replace the Stepper Translator.

Problem Jerky motion.
Sieps 1. Check the wiring to the stepping motor.
2. Check there is no mechanical reason for the jerky motion.
3. Replace the Stepper Translator.
Specifications
Parameter Speciication
Phase current 4.5 A maximum per phase

Cutput current vs. motor commaon
Oulput voltage vs. motor common
Step rate (half step)

Cperating Envirgnment:

Power Inpuls
PWA only

External power supply

8 A maximum
41 W maimum
15 kHz maximum

0% 1o 50°C (32° to 122°F) ambient operating
lemperature
Up to 95% humidity, noncondansing

+5 Vdo #0.25 W ai 0,254
+12 VWde £1.2 V at 30 ma

HBEVdo+4Vdocat2 A
far MOS1-FC401 motor
under full load a1 1200 rpm)
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Model 473.31c Stepper Translator
Power Supply

Introduction

The Model 473.31c Stepper Translator Power Supply provides 48 Vdc unregulated power for
up to three 473.20c Stepper Translators.

Standard features of the Stepper Translator Power Supply include the following:

Fused primary power input

48 Vdc unregulated power output
metal case for RFI shielding
flanges for external mounting

Figure 2(-1 shows the location of important components on the Stepper Translator Power
Supply.

0 a

Figure 20-1. Model 473.31c Stepper Translator Power Supply Component Location
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473.31e Power Supply

Wiring
Fgure 20-2 shows wiring connections for the Stepper Translator Power Supply.

48V
+48V COM L1

SSISISIN

To Steppar
Translator

AC  AC  Ground
High Low

AC Power Input

Figure 20-2. Wiring Connections
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473.31c Power Supply

Mounting
Figure 20-3 shows mounting dimensions for the Stepper Translator Power Supply

in. A

050N, gl |.. 2.200 in. ..‘
{127 mam) (55,9 mm) R .
0.250 in. ; {78 mm)
{6.4 mm) —0 !
[l £
sE
e
z e
. s
28 28
o
(RG] cE
fs
| =
[ Ll ¥
350 in T 0.16% in. dia, 1
[40.8 mm] {4..3 mm) 5.85in -
L 320in .| (148.6 mm)
(81,3 mm)
Figure 20-3. Mounting Dimensions
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473.37c Powar Supply

Troubleshooting the Stepper Translator Power Supply

A\ WARNING

This equipment is dangerous. Testing must be
performed only by qualified and experienced
personniel,

Problam Blown fuse indication on Stepper Translator

Steps 1. Check the voltage coming from the power supply. If no
voltage, then:

A. Check input AC voltage to the power supply

B. Check the fuse on the power supply

2. [If voltage is present on the power supply, then check the
wiring from the power supply to the translator.

Specifications

Parameter Speciflication
AC Power Input 105-125 Vac
AC Frequency Input 50-80Hz
DC Power Output 48 Vdc unregulated
Cperafing Environment: 0% to 5O°C (32" to 122°F) ambient operating
temperalure
Lp to 95% humidity, noncondensing
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Model 473.23c Four-Phase Stepper
Translator Interface

Introduction

The Model 473.23c Four-Phase Stepper Translator Interface provides an interface between
the Motion Plus™ /473 family of controllers and the stepper motor drivers of other
manufacturers.

Standard features of the Four-Phase Stepper Translator Interface include the following;:

Half-step operation (400 pulses per revolution)
overtravel limit and home inputs

eight LEDs for fault and status indication

metal shroud for EMI shielding and heat dissipation
removable terminal strip connector

requires external power supply

Figure 21-1 shows the location of important components on the Four-Phase Stepper

Translator Interface.
[
Addrass
Proem
'3 rd
%]

Connecior
J2

14

Figure 21-1. Model 473.23c Four-Phase Stepper Translator Interface Component Location



473.23¢ Four-Phase Tranalstor Interface

Address PROM

The Four-Fhase Stepper Translator Interface axis number is defined by an address FROM,
113, as shown in Table 21-1.

Table 21-1. Axis Numbers and FROM Fart Numbers

Four-Phase U3 PROM Part Number
Stepper Translator
Interface Axis
MNurnber
1 37152801
2 371529-02
3 371529-03
4 371529-(4
5 371529-05
3 371529-06
7 371529-07
] 371529-08
9 37153909
10 37152910
11 371529-11
12 371520-12
13 F71529-13
14 A71529-14
15 A71529-15
16 371529-16

21-2



Wiring

4F3.23ec

Four-Phase

Trenslater [ntarfacs

Connector ]2 on the front of the Four-Phase Stepper Translator Interface provides signal
connections to external devices. Table 21-2 lists the signal definitions for connector J2.

Table 21-2. ]2 Pin Definitions

Jz  [Name Description

Pin

1 +12 V +12 Vdc from the chassis power
supply

2 12V COM 12 V common from the chassis
power_supply

3 +Limit +Limit_active high input

4 -Limit -Limil active high input

5 Home Home active high input

6 Shield Chassis ground connection

7 -Phase 1 1

8 -Phase 2 Active Low Pulse Outputs

9 -Phase 3 | 1o Stepper Driver

10 |-Phase 4 )

11 Unused %

12 +5 Vx +5 Vdc derived from external
power supply
(requires +12 to +15 Vdc at J2-
14)

(13 Ext COM External power supply common

1 Ext +V External power supply + inpul
{5 to 15 Vdg)

A\ cauTion

To avoid equipment damage, ensure that all
power is off before installing or removing the
terminal strip. The strip must be installed as

shown in Figure 21-1 (not rotated 160°)



473.23¢c Four-Phase Transiaster Interface

Cabling

Figure 21-3 shows cabling connections for the Four-Phase Stepper Translator Interface.
Unused home or limit inputs must be tied to 12 ¥ COM. Pins 7 through 10 require an external

J2
Terminal
Strip
- +12 V Power for Active
: : Proximity Switches
(] ]
; ' 4 Limit Switch
1 ! o — &
. : NC - Limit Switch
e =y L 3
: - NG Home Switch
. s =0
Y e NG
<
IGNAL COMMON
=~ External
5 TO 15 VDG Power
*  Supply

Figure 21-3. Typical Cabling Connections for the Model 473.23¢ Four-Phase Stepper
Translator Interface

214



473.23¢c Four-Phese Transiator I[nierface

Installing the Four-Phase Stepper Translator Interface

A caution

Make sure chassis power is OFF before
installing the Four-FPhase Stepper Translator
Interface .

The Four-Phase Stepper Translator Interface requires ONE slot in the chassis.

Setup

A cauTion

Do not apply power until all wiring has been
verified. Applying power with incorrect wiring
can damage the Four-Phase Stepper Translator
Interface components.
Take the following steps to set up the Four-Phase Stepper Translator Interface:

1. Connect the stepper driver to connector |2 (refer to wiring and cabling
information in this chapter and to the driver manufacturer's
specifications).

2. Connect the home and limit switches,

3. Conmect the external +5 to +15 Ve power supply.

21-5



473.23¢c Four-Fhasse

LED Functions

Transistor Mnterface

Onme fault LED and seven status LEDs are provided. Figure 214 shows the functions for these

LEDs.

Label Description

FAULT Indicates fault condition

BLOWN FUSE ON indicates loss of power supply

+LIM IT Active high + limat

= LIMIT Active high - mit

(NOT USED) (not used)

CMND DISABLED ON = Command disabled, OFF = enabled
CMND DIR OM = clockwise OFF = counterclockwise
CMHD CLE Intensity directly proportional to pulse cutput

HOME

ON = home QFF = not home

Figure 21-4. Fault and Status Indicator LEDs on the Four-Phase Stepper Translator

Interface

Troubleshooting the Four-Phase Stepper Translator

Interface

Froblem

Steps

21-6

Large Fault LED is lit on the Translator Interface or the
Command Generator

There are three types of problems that will turn on this LED.

* Hitting the + overtravel limit

* Hitting the - overtravel limit

* Failure of the external power supply to reach the
translator.

1. For the + overtravel limits check the limit switches.

2. Check the wiring to the limit switches. The limit switch
must make contact to the 12 V common. (The limit LED may
be on due to a possible debounce problem on the limit

switch.)



3.

4,

473.23¢ Four-Phase Transistor [nlerface

Check the wiring to the translator from the external power
supply.

Check the external power supply.

Problem

Steps

LOGIC:

AXIS Xn = STEPFER

Mo faults but no motion and Cmind Disabled LED on

+ Check the address PFROM for the correct part number. Also

check the Command Generator for proper addressing.
Check the application program. The application program

must properly initialize the axis. The following program
will turn off the Cmnd Disabled LED:

jdeclare axis type

HALT ¥n rreset faults on translater
XLATOR Xn ON renable translator
END
Where n is the number of the axds under test
3. If Cmnd Disabled LED is still on, replace the Four- Phase
Stepper Translator.
Problem Mo motion and no faults and Cmnd Dhisabled LED off
Steps 1. Check the wiring to the external translator.

Check the wiring to the motor. With the external
translator powered up there should be holding torque on the
motor.

Check that there is no mechanical binding that could stop
the stepping motor.

Verify that the external translator is working within the
manufacturer's specifications.

. Check the application program. The following program

will move a stepper motor 1 revolution:
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473.23¢ Four-Phase Translator Inierface

LOGIC:

AXIS ¥n = STEFFER
HALT ¥m

SCALE Xn = 400
VHAX ¥n = 25,25
AVD Xn = 1,11

sdafine axis typa

;rasat translator

rset scale to motor revolutions
raet to 10 &% more then needed
1l rav/sec/sec and 1 rev/sec

DIST Xn = 1 sdistance of 1 motor revolution
XLATOR ¥Xn ON renable translator
MOVE Xn jmove motor
MWAIT Xn swait for motien to stop
END
Where n = axis under test
6. Replace the Four- Phase Stepper Translator.
Problem Jerky motion
Steps 1. Check the wiring to the stepping motor.
2. Verify that there is no mechanical reason for the jerky
maokiomn.
3. Verify that the external translator is working within the
manufacturers specifications.
4. Replace the Four- Fhase Stepper Translator.
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Specifications

473.23c Four-Phese Transizior Inferface

Parameler Specification
Step rate B0 kHz maximum
Phase output driver Vmax = 30 Vdc

e = 30 mA

External power supply
Operating Envinonmient:

+5 Vdc to +15 Vde, 200 mA

0° to 507C (327 to 122°F) ambient operating
lemperature
Up to 95% humidity, noncondensing

21-9







Model 473.19¢c Servo Translator

Introduction

The Model 472.19¢ Servo Translator provides an interface between the Motion Plus/473
controllers and various closed-loop servo drivers.

Standard features of the Servo Translator include the following:
# 310 Vidc full scale analog output

Adjustable loop gain

Uses 12 ¥ shaft encoder (sine wave or digital)

Chertravel limit and home inputs—active high

Thirteen fault and status LEDs

X2 multiplication of feedback pulses

Requires an encoder with complementary outputs

- =" 8 ® ¥ @

Figure 22-1 shows the location of important components on the Servo Translator.

Fault and
Status LED=
Adjusimenis —e- U1
J f.ﬁ.d:II'EEE
PROM
Status LEDs
TR | ©
™ |o
TS | &
TS | &
T | &
TRE | D

1
=

.
- :1'!
R el

Figure 22-1. Model 473.19%¢ Servo Translator Component Location
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473.168c Serve Transialor

Address DIP Switch

The Address DIF Switch Assembly the address FROM used on each circuit card to
identify it to the System Processor. The Assembly mounts in the socket provided for the
address FROM and is compatible with all circuit card assemblies that require unique
addressing,

3 ——1  — :

/ e

rd —]

- 53 |

T i) == Y

T T — . = N R - !

i — R |

i 1ea | 000 . B |
R S . 2 M

Set the jurnper and the DIP switch on the Assembly as required. When the jumper is connected 2-3,
it addresses any of the translators as follows:

DIF Switeh Setting Fusnction DIF Switch Settlng Fusniction
1234 1234
1000 A 10071 Aos 9
0194 A 2 0101 Auxis 10
1100 Axis 3 1101 Axis 11
ao1a Axia & 0011 Axis 12
1gid Axis 5 1611 Axis 13
B118 Axis & Biil Axis 14
1110 Axis 7 1111 Aods 15
anel Axis§ efu]als] Axis 14

1=0N (= OFF




473.19¢ Serve Transistar

Oider Servo Translator cards o not use a DIP switch. Instead the address is defined by a
PROM on each card, as shown in table 22-1. PROM Ul determines the axis number of the

Servo Translator.

371528-13
71528-14

371528-15

371528-16
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473.18¢ Sarvo

Wiring

Translator

Connector |3 (AMP part number 552740-01) on the Servo Translator provides external
connections. Table 22-22 shows pin definitions for this connector.

Table 22-2. |3 Pin Definitions

J3 Fin | Name Description Remale
Terminal
Board®

1 +12 V +12 Ve from chassis powar supply 1

2 -12V -12 Ve from chassis power supply

3 12 V COM 12 V comman Irom chassis power supply | 2
4 A- Encoder phase A complement inpul 4
| 5 A+ Encoder phase A input 3
| & Z Encoder marker complemant inpul 2]

7 Z Encoder marker input 7

] Vel Cmnd 10 V fhull scale velocity command 16

8 Enab Active low drive enable 18

10 Drive Fault Active high drive fault input 19

11 +Limit Active high + limit input 12
112 +12 V +12 Vdc from chassis power supply 10

13 +#12V +12 Vidc from chassis power supply 37-40
14 12V =12 Vdg Irom chassis power supply

15 12 V COM 12 V common from chassis power supply | 33-36
16 B- Encoder phase B complemant input [

17 B+ Encoder phase B inpul 5
| 18 Shield Chassis ground 9
|19 Shield Chassis ground 15
[ 20 Vil Com Velocily command commaon 17

21 Shiaid Chassis ground 20
| 22 Home Active high home input 14

23 =L imit Active high - limit input 13

24 12 W C0OM 12 V common from chassis power supply | 11

* When used with cable 382012-XX
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Cabling

473.18c Serve Translafor

The standard cable used with the Servo Translator is Model 473 50c-31A-200 (Cuostom Servo
Motors part number 38201 2-xx). This cable connects the Servo Translator to the Remote
Terminal Board. Refer to the cabling chapter of this manual for the cable pinout. Figure 22-

2 shows cabling connections.
Twistad
Shielded Fairs
Ramate Taomminal
Baard
Z T e i b
22 | 22— com
R e P
'E " : Ba Encodar
26 g :D =C] B-
27 T Z+
28 B - £-
24 g9 | v
30 .E"_ = +12
31 11 p—t— Eﬂm}m
32 12 |
~ [33 13—
Analog 34 14 4
Common| |35 15 =—'5l'_ Twisled Pair
L [36] 16 —=— VELOCITY COMMAND
~ a7 17 - COMBON
L [40 —
I J1 Y
Model Mode! 473.19¢
473.500-31A-200 Servo Translator
Cabhe

Figure 22-2. Cable Connections for the Servo Translator



473.18¢ Serve Translator

Optional Cabling

The Servo Translator can be connected directly to interface devices. Figure 22-3 shows a
direct cabling example.

Intermal Extemnal

VELOCITY COMMAND | & = VELOCITY COMMAND
common| 2o — COMMON
T TR T T M TAIVE ENABLE
DAIVE ENABLE| 2
DRIVE FAULT| 10 e DRIVE FAULT
SHIELD| 19
+12V] 12
12vcom| 24
+LIMIT] 1
-umm| 23
HOME| 22
SHIELD| 21
2y 1 =
+i2vl 12 . +12v
1zveom| 3 F—
12veom| 15 |— COM

Moy el |

a.l 17 B, Encoder

B- 16 m B-

4+l 7 Z+

z| & :H‘—::C’C 7.
g Twisted

SHIELD| 18

To Sarvodriva

+12 V for active
Proximity Switches

Machine Swilches

(Normally Closad)

Servo Translaior

Model 473.18¢

— e | | s

Figure 22-3. Direct Cabling Connections (Optional)
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473.18¢ Serve Translafor

Limits, Home, and Drive Fault Inputs

Before connecting limits, home, or drive faults, refer to Figure 22-4 for the internal
configuration of these inputs. Any of these inputs that is not used must be tied to 12V
COMIOn.

External I Internal
| +i2V
I
I
I
| /ﬂ' Optocoupler
I
| 1 ki
|

o

Figure 22-4. Limit, Home, or Drive Fault Input

Installing the Servo Translator

A\ cauTion

Make sure chassis power is OFF before
installing this module.

The Servo Translator requinres one slot in the chassis.

Setup

Take the following steps to set up the Servo Translator:

1.

Pl

Verify that the address FROM (U1} on the Servo Translator is correct
for the axis number you are using,

Verify that the Command Generator is set for the correct axis number,
Verify that the cabling between the Servo Translator and its interface
devices is cormect,

Calibrate the Serve Translator as described later in this chapter.

22-7



473.189¢c Serve Transiator

LED Functions

Thirteen LEDs are provided on the Servo Translator for fault and status indication. Figure
22-5 lists the fault and status LEDs and the test points on the Servo Translator.

Connecior J3

Label LED Description

| FAULT Indicates fault condition
EXCESS ERROR ON=Excess emor
DRIVE FAULT = Dirive faul

+ LIMIT O =+LImil emar
-LIMIT OM=-Lim# amor

LOOP GAIM Sarvo Loop

POSITION LOCKE GAIN Callbratlon

OFFSET Adjustments
DRIVE DISABLED OM=Drive enable output is inactive
HOLD OM =Mull motor, position lock
[N POSITION OM=Position error is z2em
DIRECTION OM=Clockwise diraction
CMND CLE Intensity proportional to command clock
FB CLK Intensity proporticnal to feedback clock
HOME OM=0n Hame
MARKER D= Cmn Marker

Test Polnts

—l | TP Analog common
—l | P11 Velosity command

= | TP5 Analog lock
=l | TP6 Phase A
=l | TP7 Phase B
—f | TP8 Phasza 2

Figure 22-5. LEDs and Test Points



473.189¢c Serve Transiator

Calibrating the Servo Translator

Calibrate the Servo Translator using the following procedures:

velocity loop (servo amplifier) calibration
aralog lock adjustment

offset adjustment

encoder phasing

position loop (servo translator) calibration
mitor direction

These procedures contain frequent references to fault and status LEDs, adjustment pots
{potentiometers), and test points on the Servo Translator card. Refer o Figure 22-1 for the
lncation of these components.

In addition to ordinary tools, you will require a DVM (digital voltmeter) to perform these

procedures.

Before starting calibration, remove all
command generators and translators from the
chassis except the translator you are setting up
and the command generator that drives it.

Software-controlled functions, such as
maximum following error, must be set by the
INCOLS6 application program for proper

operation.

A WARNING

The following procedure involves uncontrolled
actuator movement. Before starting, uncouple
the actuator from any machinery that could be
damaged or cause a safety hazard.

Velocity Loop
Velocity loop calibration ensures that the amplifier produeces the desired range of motor
speeds. Take the following steps:

1. Decoupde the servo motor from the machine. Disconnect the Servo
Translator from the servo amplifier.

P

Refer to the servo amplifier manufacturer’s user manual to calibrate
the welocity loop.
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473.1%¢ Serve Translator

NOTE

Druring the offset adjustment portion of
calibration, the velocity command input of the

servo amplifier must be grounded, Connect a

jumper between that input and its common.

3. Verify that the servo amplifier drives the motor over the desired
range of velocities. Adjust the input scaling of the velocity command
signal 50 that the maximum signal input voltage corresponds to the
maximum desired motor velodity.

4. Reconnect the Servo Translator to the servo amplifier. This completes
the velocity loop adjustment.

Analog Lock
Take the following steps to adjust the analog lock:

1. Disconnect the Motion Flus system from ac input power,

2. Setthe DVM to mwasure resistance. Connect it bebeeen TTD and TT ai
the front edge of the Servo Translator.

3. Adjust the Position Lock Gain pot until the resistance reading of the
DVM is 115 ohms between TH) (common) and TP4.

4. Disconnect the DVM. Reconnect input power to the system. This
completes the analog lock adjustment.

Encoder Phasing
Encoder phasing ensures that the encoder output provides feedback to the position loop.
Take the following steps to calibrate this phasing;
1. With the system completely connected, turn on power. If the motor
breaks into violent oscillation or runs away, tumn off power at once. The
encoder channels are reversed.

2. Exchange encoder leads A+ with A-. Repeat Step 1. When the encoder
is properly phased, the motor remains stationary.

Offset
Take the following steps to adjust the offset:

1. Remowve power from the amplifier.
2, Power up the Motion Plus chassis but do not execute a program.
3. Connect the VM between TP and TP).

4. With the velocity command and common connected to the amp]iﬁer,
adjust the offset pot so that 0.00 V is read between TPD and TT.

3. Disconnect the DVM. This completes the offset adjustment.
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473.1%¢ Serve Transilator

Position Loop
Follow one of the following two to calibrate the position loop of the translator.

procedures
The first procedure requires an oscilloscope. Take the following steps:

1. Tumn the Loop Gain pot fully CCW (counterclockwise) before power up.

2. Program the controller to repeatedly send small step commands to the
Servo Translator. The following is an example program:

LOGIC:

AXIS X1 = SERVO
SCALE X1 = 2048
VHAX X1 = 50.5
ALATOR X1,4 = 1
HALT X1

XLATOR X1 ON

AVD X1 = 200,200,200
START BACK_AND FORTH
END

BACK AND FORTH:

DIST X1 = _Q5

MOVE X1

MWAIT X1

DELAY .15

PIST X1 = -.05

MOVE %1

MWAIT X1

DELAY .15

START BACK AND FORTH
END

;define the axis type as ssrvo
iuse your own scale walue
;vmax ia 10% more than needed
jeets excessa error limit
rresat Eranslator

reneble translateor

juse fast ascel and velacicy

samall incremental move

FSTACrt move

swalit for motiom to stop

rdelay for sasier cbservation
;small negative incremental move
;STArt move

swalt for motion te stop

rdelay for sasier obssrvation
fleop on this test

3. While observing the command signal on an oscilloscope, adjust the Loop
Gain pot CW (clockwise} until fast response is achieved with little or
no overshoot. Loop gain adjustment is now complete.

To use the second position loop calibration procedure, take the following steps:

1. Tum the Loop Gain pot fully counter-clockwise.

2. Eemove ac power from the amplifier.

3. Program the controller to move close to the excess error limit, The
following is an example program

LOGIC:

AXIS X1 = SEBRVO
SCALE X1 = 1

VMAX X1 = 100000
XLATOR X1,4 = 2040
HALT X1

KLATOR X1 CN

AVD X1 = 1000,1000,;2000

DIEST X1 = 2000

;define the axis type as servo
;jget scale to command pulaes
et vmax to 2 high number
rzet excess error limit to max
sreset Eranslator

;enable translator

iset accel, wel, decel

;dist almost to error limie
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473.19¢ Serve Transiator

MOVE X1 jgtart move
HWAIT X1 ;walt for motion to astop
END

4. Connect the DVM between TP0 and TP1.

5. Adjust the Loop Gain pot until the DVM reads 9.745 V between TPO and

Motor Direction
If the rotation of the motor shaft is opposite to the desired direction, reverse the motor
rotation:

1. Exchange the tachometer leads.
2. Exchange the armature leads.

3. Exchange the A+ and A- leads to the encoder, or exchange the B+ and
B- leads on the encoder.
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473.18¢c Servoe Transialor

Troubleshooting the Servo Translator

Problem Large Fault LED on Servo Translator is lit.

Steps 1. Check the * overtravel limits and the drive fault input

2. Check wiring to the * overtravel limits and the drive
fault. If the érror condition stll exists, then the assocated
LED omn the front of the circiit card will be on.

3. Replace the Servo Translator.

Problem Large Fault LED on the associated Command Generator is
lit.

This condition exists when an excess following error fault
has cocurred on the Servo Translator, The fault must be
cleared from the Servo Translator for continued operation,
but is set on the Command Generator for troubleshooting

purpases.

Steps 1. Using the manufacturer's procedures, make sure that the
servo amplifier and motor are fully operational and
capable of achieving desired speeds.

2. Using INCOLS6 software and your application program,
make sure that the following ermor limit is set to a usable
value. The default value is set to zero.

3. The position loop gain pot must be adjusted to the proper
bevel. Start by adjusting the loop gain pot fully COW (20
turns), Turn the pot CW unti] minor escillations occur and
then tumn the pot CCW until they disappear.

4. Replace the Servo Translator.

Problem Mo fanits but no motion.
$tEpﬂ 1. Check the address FROM on the Servp Translator.

2. Check the address switch on the associated Command
iGenerator,

3. If the systemn has more then one axis of motion, make sure
that the Sereo Translator and it Command Generator are
in the correct slots. (Cuts on the backplane prevent signals
from one axis of motion interfering with another axis of
mation, )
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473.18c Servo Transistor

4.

5.

Check the wiring from the Servo Translator to the servo
amplifier.

Using manufacturer's procedures make sure that the servo
amplifier and motor are fully operational.

6. Check the application program.

A WARNING

The following procedure involves uncontrolled
actuator moverneni. Before starting, uncouple
the actuator from any machinery that could be
damaged or cause a safety hazard,

LOEIC:

ARXIS5 Xn = SEEVO
SCALE ¥n = Z04E
VHMAX Xn = 5§.5
ALATOR Xn,4 = 1

HALT Xn

XLATOR Xn OW

AVD Xn = 1,1,1

DIST ¥n = 1
MOVE ¥n
MWAIT ¥n
END

The following sample program will move the motor. This
test should be performed only after the amplifier and motor
have been verified and the encoder has been verified.

jdefine axis type as secvo
;acale = 2 x encoder resolution
jvmax = 10% more then needed
;set excess ercor limit

jreset translator

renable translator

1l rav/sec/sac, 1 rev/isec
rdistance will be 1 rewvclution
ystart motlon

iwait for motion to stop

In this test, n stands for the mumber of the axis under test,
the scale is set to yvour encoder resplution, and the excess
error limil hkas max value of 200,

If vou have more than one Servo Translator swap the
translators and repeat the test in Step 6, When swapping
Servo Translators remember to change the address PROMs.

If you have more than one Command Generator swap the
Command Generators and repeat the test in Step 6. When
swapping Command Generators remember to change the
address swilch settings.

Eeplace Servo Translator,

Problem

22-14
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473.718¢ Serve Transiator

Steps 1. Using manufacturer’s procedures make sure that the servo
amplifier and motor are fully operational.

2. If the amplifier and motor are fully operational, then the
motor is running away because the encoder feedback is not
correctly phased or if there is no encoder feedback. Perform
the following test to make sure that you getting feedback
from the encoder. This test will display the following error
on the computer screen. To test for encoder feedback start
this test and turn the shaft on the motor by hand. The value
displayed is the encoder feedback. The maximum value
that can be displayed is 2040 before an excess error fault
will occur. When the fault occurs, the value displayed
resels o 2eTo,

LOGIC:
AMIE ¥n = SERVO rdefine axis type as servo
SCALE ¥m = 1 :sat scale to pulaes
XLATOR Xn,q = 2040 sset axcess error limic
HALT ¥mn rreset translator
START LOOF ;start next task
ERD

LOF 3
Rl = XLATOR Xn, 2 jread following error
PRINT 0,R1 jdisplay valpe on computer
START LOOP s Pegcart task
ERD

3. If you are getting feedback using the test in Step 2, then the
encoder is not phased correctly. To change the encoder
phasing swap the A+ with the A- encoder lead.

Problem Maotor oscillates violently.
Steps 1. Using manufacturer’s procedures make sure that the servo

amplifier and motor are fully operational.

The violent could be due to incorrect encoder phasing,. See
the procedure above for verification of encoder phasing.

If the encoder phasing is correct then the problem is
probably due to excess position loop gain, Adjust the loop
gain pot fully COW (20 turns). Tum the pot CW until minor
oscillations occur and then tum the pot CCW until they
disappear.
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Specifications

Parameler Specification
Command oulpul vollage 410 ¥V Analog
Command output current 5 MA medmum

Encoder interface (PWA)
Common moda vollage
Differantial ampltude
Power [PWA anly)

Operafing Environmeni:

Dual channel quadrature
Optional
+12 Vdc
+45° maximum mismatch
25% madmum mismiatch

100 mA maimom

H8 V maamum
100 mV F 2V p-p
+12 Vdc at 325 mA
-12 Vidc at 325 mA

0 to 50°C (32° to 122°F) ambient operating
temperature
Lip 1o 853 humidity, noncondensing
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2 3 Model 473.24c Incremental Optical
Shaft Encoder Interface

Introduction

The Model 47324c Incremental Optical Shaft Encoder Interface provides an interface
between the Motion Plus/473 controllers and optical encoders. The Encoder Interface is
designed to work with an optical encoder having dual channel quadrature outputs and an
index marker.

Standard features of the Encoder Interface include the following:

Uses 5V or 12 V optical encoders having dual channe] quadrature outputs
Internal pulse rate multiplication of X 4

Index marker channel input (not required )

Five fault and status LEDs

Differential receivers for improved noise immunity

Cnboard test points for phase and marker inputs

Figure 23-1 shows the location of important components on the Encoder Interface.

Fault and / S1
Status LEDs ]ﬂ {Address
DIP Switch)

TP7
TP8

Sl=t= ]

TP10

1

Figure 23-1. Model 473.24¢ Encoder Interface Component Location




473.24¢ Encoder Interface

Address DIP Switch

SﬂﬂES-ﬁeﬁmtDE'EWMSI with the required address, using Table Z3-1. Table 23-1
applies only to cards with serial numbers of 1466 or higher, and only to systems using a 16-
bit CPU. For 8-bit CPUs, contact Custom Servo Motors Inc.

Table 23-1. DIF Switch Settings

Switch Settings:
0= 0OFF Example:
1 = Maost Signficant Bt {This sagment
1?4 is ON)
§ = Least Signilicant Bit
bit pattern = 01100
Interface No. = 5
Encoder Interface Selting
Mumber 12345
1 01000
2 01001
3 01010
4 01011
5 1100

(ider Encoder Interface cards {with senal numbers below 14661 do not use a DIP switch.
Instead, the address is defined by a PROM on each card, as shown in Table 23-2,

Table 23-2. Address PROMSs (Serial Mumbers below 1465)

PROM Part No. Encodar
Interace Na.
371530-11 1
371530-12 2
371530-13 i
371530-14 |
371530-15 7]




Wiring

473.24¢c

Encoder Inierface

Connector |3 (AMF part mumber 552740-01) on the Encoder Interface provides external
connections. Table 23-3 shows pin definitions for this connector.

Table 23-3. ]3 Pin Definitions

[J3Fin | Name Remote
Terminal
Board*
1 +12 V 1
2 12V
3 12 V COM
4 Reserved
5 Reserved
E 2 B
7 £+ 7
8 A- 4
8 A+ )
10
i Spare
12 +12 V
13 +12 V
4 T2V
15 12 V COM 2
|16 Resenved
(17 Reserved
18 Shield
18 Shield 9
20 B- L]
21 B+ 5
22 Spare
23 Spare
(24 Reserved ]
* When used with cable £418158-xx
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473.24c Encoder Interface

Cabling

The standard cable used with the Encoder Interface is Model 473.50c-33A-001 {Custom
Servo Motors part number 418158-cc). This cable connects the Encoder Interface |3 to the
Remote Terminal Board. Refer to the cabling chapter of this manual for the cable pinout.

Modal 473240
Encodear
Interfaca

12 V COMMON
1] +12V
Model 47338c 4| A
Cable Teminal Board B
z
b 4
SHIELD

Figure 23-2. Cable Configuration for the Encoder Interface

Figure 23-3 shows a typical wiring example. Each signal and power pair must be a twisted,
shielded pair. The shields must all be tied at the controller end only.

34

Encoder

P3
T A 12V COM
1 :;D=c+-|z v
g . At
E 8 A-
21 , B+
£ | : 2
Al EwE AR
B ; z-
19 |—w

L Mating Connector
Amphenol 57-30240

Figure 23-3, Wiring Example



473.24e Encoder Inierface

Installing the Encoder Interface

The Encoder Interface requires one siot in the chassis.

Setup
Take the following steps to set up the Encoder Interface:

1. Verify that the DII switch segments on the Encoder Interface are set to
the correct number.

2. Verify that the encoder provides the correct type output for the Encoder
Interface.

3. Verify that the cabling is correct for the type of encoder used.
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473.2d4e Encoder Interface

LED Functions

Five LEDs are provided on the Encoder Interface for fault and status indication. The
function of each status LED is marked on the card next to it. Table 234 lists the fault and
status LEDs and the test points on the Encoder Interface.

Table 23-4. LEDs and Test Points

Connector J3

Label Description

O FAULT Indicates faull condtion
CTH OM = Disabled, OFF = Enabled
Ol |om ON =CW, OFF = CCW
O] | cLk Intensity directly proportional 1o pulse inputs
Ol | MKR  ON=On Marker, OFF = Off Marker

*Decoding of Status Indicators:

Test Points
'—I| TP7 Phase 1 A status
il TP8  Phase 2 B status
| TP8 - Marker Z slalus
4| TP10 Analog Common 12 V Comman lrom chassis
power supply
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473.24c Encoder Interface

Troubleshooting the Encoder Interface

Problem

Steps

No change in the Encoder Interface count value.

1. Check the encoder (refer to the manufacturer's
specifications).

2. Check the wiring between the encoder and the Encoder
Interface.

3. Rotate the encoder. Check that the Clk LED on the Encoder
interface comes on when the encoder is rotated. The faster
the encoder is rotated the brighter the LED will glow.

4. Check the address switch on the Encoder Interface (or the
address PROM),

5. PRun the following test program. The program will display
the value coming from the encoder on the computers
display. The count that you get will be in encoder counts x 4.

LOGIC:
ESCALE n = 1
ZERDO EHCODER n
ETART LOOF
EHND

LOOE;
Rl = ERCODER n
¢ 0 in the EBncoder Interface number
FRINT 0, Rl
START LOOP
END

Problem

Steps

Wrong count
1. Check the wiring and shielding.
2. Check the encoder.

3. Check software and run the test program above.
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473.24c Encoder Interface

Specifications

Parameter Specification
Input power for encoder +12 Vde
Maxdmum input frequency 100 kHz
Digital Receiver:
Maximum common mode voltage 5V
Minimum differential channel amplitude 1Vpp
Ditferential input impedance 180 £
Powar requiremanls (PWA only) +5Vdc+025VatD5 A

Operating Environment:

+12 Vde £1.2 Vde at 0.035 A
“12Vdc+1.2Vat0.002 A

0 10 50°C (32° o 122°F) ambient operafing
lemperature
Up 10 85% humidity, noncondensing
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Model 473.21c Temposonics
Servo Translator

Introduction

The Model 473.21c Temposonics Servo Translator provides closed-loop servo control of
hydraulic actuators or electric drives using Temposonics™ feedback transducers,

Standard features of the Temposonics Servo Translator include the following:
Intermal transducer power supply at +12 Vidc, -12 Vdec and +5 Vdc.
Internal servo output supply at +12 Vdc and -12 Vdc.

Z5mA full scale servo output current.

Drive Enable output active low.

+Limit, -Limit, and Home inputs active high,

Interface to £12 Vde digital Temposonics ransducer with external
interrogation.

13 fault and status LEDs

Options include the following:

*  External transducer power supply at +12 Vdc, -12 Vidc and +5 Vdc or 415
Vde, =15 Vdc, and +3 Vdc.*
External servo output supply at +12 Vde to +26 Vde and =12 Vdce to -26 Vde®
50 maA or 100 mA full scale servo output current.
10 ¥ full scale voltage servo output.t
Drive Enable output active high.*

* Requires jumper changes.
t Requires component changes.

Many models are available:

Model No. Custom Servo Motors | Descriphion
Part No.
473.21c-01A-005 | 38186105 425 mA full scale servo putput®
4732 c-01A-( | 3B1861-06 +75 mA full scale servo output and 56
MHz crysial
473,21 c-01 A-(7 | 38188107 450 mA full scale servo putput and 28
MHz crystal
473 e-01A-008 | 3B1861-08 +10 'V full scabe servo output and 28 MHz
crystal
473.21c-0N A-D09 | 381861-09 +100 mA full scale servo cutput and 28
[ MKz EL"EEIH]
473.21c-01A-010 | 381B51-10 =10V full scale servo output and 56 MHz
[ crystal _
473.21c-01A-011 | 381861-11 50 mA full scale servo output and 56
MHz crystal

* Standard stocked assembly.
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473.217¢ Temposonics Serve Transiator

Figure 24-1 shows the location of important components on the Temposonics Servo
Translator.

X5 X6

Fault

and Siatus
LEDs T

Toggle™—™
Bwilch i

Test | o

Prints TP4

0]
Thumbrwhee| —e— u
o
o
o
o
o

TPS

U3

Figure 24-1. Moded 473.21c Temposonics Servo Translator Component Location



473.21e Temposonles Serve Tranglator

Jumpers
Set the jumpers on the Temposonics Servo Translator card using Table 24-1.

The standard connection for each jumper is also noted in the table. Refer to
Figure 24-1 for the jumper locations.

Table 24-1. 473.21c Temposonics Servo Translator Jumper Connections

Jumper Connechon Descriplion
X2 2-3= 1K = 8 RAM
X2 1-2 8K« B RAM
X3 2-3- 512 x & EEPRCM
X3 1-2 8K x B EEPROM
x4 1-2= 8031 Microcomputer
x4 MNC 8751 Microromputer
X5 1-8* Intermal 412 Vdc transducer power
supply
X5 2-7 Intermal -12 Vdc transducer power
supply
X5 3-6* Internal +5 Vdc transducer power
supply
x5 4-5% Internal supply analog common
X5 MC External power supply for transducers
and circuit card opiocouplers
X6 1-8* Internal +12 Vdc for servo output
power supply
X6 3-p* Imternal -12 Vde for servo output
power supply
X -7 External +12 Vde to +26 Vde for servo
output power supply
Xi 4-5 External -12 Vde to -26 Vde for servo
- output power supply
X7 1-2= Drive enable active low
X7 2-3 Drive enable active high
XB 1-2= Drive enable active low
XB 2-3 Drrive enable active high
! Standard connection

MOTES

You must use an external transducer supply if
mare than two Temposenics control ases are
present in a single chassis,

External servo amplifier output supplies are
used in high current applications.
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473.21c Temposonics Servo Transistor

Address DIP Switch

LUp to 16 Temposonics Servo Translators can be used in a system. Cards with serial numbers
of 1523 or higher define addresses by a PAL (part number 442055-01) and a 4-segment DIP
switch on each card. Set the 4-segment DIF switch 53 with the required address, using
Table 24-2.

Table 24-2. DIP Switch Settings(4-segment DIF switch only)

Switch Setfings:
1=0N
0=0FF Example:

B~

e (This segment
1 Laaa!Eganu:antErr.% is OM)

4 = Most Signifizant Bit

bit pattern = 0101
Translator Mo, = 5

Temposonics Semnvo Selting
Translator Mumber 4321
1 0001
2 0010
3 0011
4 0100
5 0101
B 01140
T 0111
8 10040
a 1001
10 1010
11 1011
12 1100
13 1101
14 1110
15 1111
16 0000

Older Temposonics Servo Translator cards (with serial numbers below 1523} do not use a DIP
switch, Instead, the address is defined by a PROM on each card, as shown in Table 24-3,
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47321 Tempoasonlcs Serve Translalor

Table 24-3. Address PROM (Serial Mumbers below 1523)

Axis | PROM Part No.
Mo
1 371529-01
| 2 371529-02
3 371529-03
[ 4 ar152%-04
& 3a7152%-05
6 a71529-06
Fi 371529-07
8 371529-08
9 371529-09
10 371529-10
11 371529-11
12 371528-12
(13 371528-13
14 371528-14
15 37152815
16 371529-16

Replacing the RTI EPROM

ETROM N3 contains the RTI (Run Time Interpreter). This is the firmware used by the
Temposonics Servo Translator to interpret INCOLSG instructions at run time. In some cases
(using custom firmware) this EFROM must be replaced.

A caution

Make sure chassis power is OFF before
removing the Temposonics Servo Translator to
replace this EPROM.

Carefully remove the existing EPROM at site U13 (using a tool such as a flat-bladed
screwdriver). Install the new EPROM at U13, Do not plug in this chip upside down. Use pin

| of this chip as a reference point:

Pin 1 ]
Chip pns point away from

you a5 you read the labal

~mm>r (I

Plug pin 1 of the chip into pin 1 of the socket (pin 1 is in the upper left hand corner of the
socket if you position the card with [2 facing upl.

24-5



471 21¢ Tempeosonics Serve Transiator

Wiring

Connector |2 and 3 on the T

24-4 and 24-5 show pin definitions for these connectors.

Table 24<4. |2 Pin Definitions

nics Servo Translator provide external connections, Tables

J2 Pin | Name Description Remote
Terminal
Board®
Scraw
Terminals
1 +Wx +12 Vde ar +15 Vdc 15
2 -V —12 Vdc or —15 Vdc 16
3 Vx COM 12 ¥ or 15 V common 18
4 INTERROGATE-_ | Pulse output o transducer 13
5 INTERROGATE+ | Pulse output to transducer 12
& ALY SERVD Extermal servo power 1
- POWER+ _
¥ ALY SERVO Extemal sano power
POWER+ = N
B CUTPUT Command oulpul 5
SOURCE = _
9 DRIVE ENABLE | Drive enable outpul 7
10 AUX SERVOD Auxikary power supply common 3
POWER COM N
11 +5 VX + 5 V transducer supply 17
12 +5 VX + 5 V transducar supply
143 +Wx +12 Vdc or +15 Vde
14 =¥ =12 Vdc or =15 Vdc
15 W COM 12 V or 15 V common
(16 GATE- Feedback pulse from transducer 11
17 GATE+ Feedback pulse from transducer 10
18 ALIX SERVO Exlernal = sernvo power 2
POWER- =12V 10 -26 V
15 ALIX SERVO External = servo power
POWER- =12V o =26 V
20 OuTPUT Command return 2
RETURM
21 CHASSIS Imermal chassis ground 9
COMBMOMN
22 AUX SERVO Auxiliary power supply commaon
POWER COM .
| 23 Wi COM 12 ¥ or 15 V common g
24 Vx COM 12 ¥ or 15 V common
©When used with cable 389186-XX
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473.21¢ Tempeosonies Serve Translaler

Table 24-5. |3 Pin Definitions

=

Descri

J Mame ion
1 +12 W +12 Vg internal
2 ANALOG Intemal analog comman
| COMMON _
3 +LIMIT Active high +limil inpul
4 —LIMIT Active high —limit input
5 HOME Active high home input
B CHASSIS Internal chassis ground
OMMOMN
Cabling

The standard cable used with the Temposonics Servo Translator is Model 473.50c-353A-200
{Custom Servo Motors part number 389186-xx). This cable connects the Temposzonics Servo
Translator |2 to the Kemote Terminal Bpard. Refer to the cabling chapter of this manual for
the cable pimout. If limits, or home inputs are not used, they must be tied o analog ground.

47350354200 Cabla
(Cimiom Servn Moo

PM 320 BE- XK

Bexk

W
S TR 50 O Hydraulic Dysies
[LALE (PRI : :
. LT FRIRCE 1 Gan L]
L] ala L
o | mmTuEn i W
¥ i
LT X i
. Hydrals Pumper |
RAR O DORRITA St Bladwiohd
i e - 3
Twnled
B
¥ BHELD St P B
g L i ‘: i |
§
1t L ATE i w L]
INTERRDCATE =«
12 E
s L TERROGATE. o« ¢ ,}'(_ r | Temposonics
#TEY " Ehipie
14 .H Inogrfaca Bou
-V
T3 n
BY
17 T
| ) o4 ]

Bheds PTESA12108-BR
o Ezmwva e

Cuwiom Gare: Moloms
BN S - 15

Figure 24-2. Cable Configuration for the Temposonics Servo Translator When Using an
Analog Current Velocity Command
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473.21¢ Temposonics Servo Translator

Cabling to Temposonics |l Transducer

AT S0c-8A- 200 Catve
[Cumiom Senva Molan
P 380 105-XX)

BamvD

Translator

ERs

47335
Terminal

TR BT W AR

T RN KD O ulic i
: Hydraulic Sym Il
ST BOLMEE 1 !
— % . m 1
& | ST RETLIAY : Il
CorvE ERABLE [ i
§ [}
. 1

" SHELD

GATE + B
1o 2

GATE H

4o | Temposonics il

g | with Pm

Figure 24-2a. Cable Configuration for the Temposonics 11 Transducer

Older systems may use cables with different color coding. The following table compares

previous and present cables,

Table 24-5a. Cable Colors for Previous and Present Temposonics Il Transducer Connections

lt;l'ranl:lul:'er Pin Mumber Previous Cable Color Present Cable Color

1 White / Blue White
2 Blue/White Browm
3 White/Orange Cray
4 Dr.a.nEeru"h':tf Fink
5 White /Green Red

[ Creen / Whibe Elue
7 White/Brown Black
8 Brown/ White Violet
9 White/Gray Yellow
10 ﬁra}rfWIﬁ ke areen
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473.21c Temposonics Serve Translator

Optional Cabling for J2

Connect the Temposonics Translator direct to the Temposonics transducer and the hydraulic
system as shown in Figure 24-3.

Temposonics
Servo i Irrveet |laads o serovale mrmmmemm s m e
Translator : as necessary to comect i Hydraulic System
. P2 phase inmvarsion :
1
OUTSOURCE| 8 ‘\ : Sorva
: Valve
OUT RETURN 20 i
L]
A
DRIVE ENABLE 9 ! - Hydvaulic. Pump of
ANALOG COMMON | 23 : = Service Manitold
Twzied
o1 Shialded Pairs P
CHASSIS COMMON __1_ N
17 o G
o WY (
GATE-| 18 ‘xi.-' Y K
AN
INTERRCHGATE + 5 . - E
] L] H »
INTERRQOGATE - 4 - o | Temposonics
o Digital
+12¥ 1 H | Interface Box
=12 2 g
+5Y 11 c
ANALOG COMMON a A
: Biendixz FTOEA12-105-5H
' AMP 8522721 o Equivalent
--------- or Equm‘ tﬂu‘m E.I"Ilﬂ l'htui
{Cusiom Servo Motors P/N 100431 -15]
P 114732-02)

Figure 24-3. Optional Cabling Example When Using an Analog Current Velocity Command
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473.21c Temposonice Serve Transiastor

Connect the Termposonics Translator direct to the Temposonics [I transducer and the
hydraulic system as shown in Figure 24-3a.

OUT SOURCE
OUT RETURN
DANNE ENABLE

ANALDG COMRMON

CHASEIS COMMON
GATE +

GATE -
INTERROGATE +
INTERROGEATE -
12y

-12Y

&Y

ANALDG COMMON

llllllllll

Invvart leads 0 senvovalva

[ L 1
ah m}'tﬂlm Hmmic E-,rﬂem '
p2 phasa immarsion ' X
L}
B E\ : Servo 1
¥ Valve \
20 ; )
L]
¥ L]
\ L]
» : B Hydravic Pumpor
: B Service Manifald '
23 1 '
e e s o o s L]
Twisbod
ot Shielded Pairs

4
3
g

Temposonics Il
% | Transducer

5 | with DPM

LA

AMP BE2ATR

or Equivalent
{Gustom Servo Molors
P 114732-02)

Figure 24-3a. Optional Cabling Example for Temposonics 11 Transducer When Lising an
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473.21c Temposonics Serva Translator

Refer to Figure 24-4 for optional cabling when using the voltage servo amplifier mode.

Yo migst jumiper

ping 8 and 20 on P2

Temposonics |
Servo .
Translator e
OUTSOURCE | 8
OUTRETURN | 20
ANALOG COMMON | 10

\  Servodrive
' {Valve Driver Card)

]

Valocity Command Input

This configuration requires component
changes on the Temposonics Servo Translator
(but the card may be ordered with these
changes in place).

This configuration requires a single-ended
drive

Figure 24-4, Optional Cable: Translator to DC Servo Drive

Refer to Figure 24-5 for optional cabling when using the vollage serve amplifier mode with
a Remote Terminal Board.

473, 50C-258-200 Cabie
{Custom Sgrvo Motors:

P 3591 BE-XX)

Tamposonics
Sarvo

Trardslone

BERZ

47338

Ramate
Tarminal

oo [l parmper
e & angl B on jte
Remaie Teminal Baard
Py P N e, PR i
1 D Servodiive i
1
i
1
R il : y Command ingul L]
. CUT AETLRN I i :
1
3 AL EEAVD POWER COMUON [T T N— S—

R T

This configuration requires component
changes on the Temposanics Servo Trans|stor
{bud the cord mey be ordered wilh these

changes in plsce).

This configurntion requires a single-ended
drive

Figure 24-5. Optional Cable: Servo Drive with Remote Terminal Board
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473.21e Tempeosonics Sefve Translater

Refer o Figure 24-6 for optional cabling when using an external transducer supply.

= e e

Tranalalos " P2 Tl THCHBOTI RO
0 DHghsl
P Il B

AW 13 Ve o 5 ]

x
[]

¥ B |- 1 Voo ar-18 'weic)

Bgtenal Extemal
Pawar Sugply

L R B I L

o AE =72 waw this opiian
al BN F e AT T porA s e TermEETie ol e
Terrpeaon g Ieinrises Bas (13 W o7 18 W)

Figure 24-6. Optional Cable: External Power Supply for Transducer

Refer to Figure 24-7 for optional cabling when using an external transducer supply with a
Remote Terminal Board.

Tampesenics
Digttal
4T3 Soe- 354200 Calin F1  interface Box
|Gt Senva Maolors AL .
Phl 3 tBE- XK Fieanat i H o dand o or 415 Vi)
Tarsminal
Baand
- B | e vee o 8 i)
Tempasanics 13 (= 2]
Sarvo 41
ar
Tkl o =
1 A | rihie GROUIKD

A =B CDM

Optianal Extarma
Trasdusur

Pownt Supsply

Wapdi prirsl ieimsiae (i BS jommera o uss Thin opiion.
<N wsd N ) S h e pawer egsiemenis of Ihe
Tempessnies lniednes Bo (17 ¥ or 150

Figure 24-7. Optional Cable: External Power Supply for Transducer with Remote Terminal
Board

24-12



473.21e Tempesonies Serve Translatar

Refer to Figure 24-8 for optional cabling when using an external servo outpul supply.

Temposonics |
Barvo W
Translwtor : -
ALR PWH + ] +
7 Optional Extemal
auxpPwe- | 18 Y mrm
19
AL P GO0 10 oM
22

¥eu musi chamge jumpar XI5 bo usa This
aplian,

+V ean ba from +12 Vde (o +26 Vs
- W can b= Eram -13 Yde o 36 Vs

Figure 24-8. Optional Cable: External Fower Supply for DC Servo Output

Refer to Figure 24-9 for optional cabling when using an external servo output supply with a
Remote Terminal Board.

#73.50c-154-200 Cable

FM 3881 BE-x) Remaila
Twemnineal 5 N
Baard
Oplional External
ALK PWA v Serva Dulpul
. Power Supply
Temposonics s
Sero
Tt i 5 | A PWR COMMON T
J2

Wing musl changs jumpsr 18 1o s this
aplien,

+Y can ba fram +13 Vde 1o «38 Vs
=V eam Ba iram 12 YWde b5 -2H Vde

Figure 24-9, Optional Cable: External Power Supply for DC Servo Cutput with Remote
Terminal Board
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473.21c Temposonlcs Serve Transister

Standard Cabling for J3

Limit and home switches are connected to connector |3 of the Temposonics Servo Translator.
Refer to Figure 24-10. Limit and Home inputs are active when the switches are open. If the
Limits and Home are not used, they should be tied direct to analog commaon.

" Temposonics
\ Servo Transiator
+J3

1 |#+12V

2 | ANALOG COMMON

3 [+LMIT

._H.'—_E
'_“"q'ﬁc

=

4 | -LinIT

A e i R

1
.‘ -J-I.-I-_—-t
(5}

5 |HOME

CHASSIS GROUND

Figure 24-10. Cabling for |3
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473.21c Temposonics Serve Transiator

Drive Enable Output

The drive enable output is normally configured for active low output. Optionally, lumpers

X7 and X8 can be used to configure the drive enable sense as active high (refer to the jumper
table earlier in this chapter). The drive enable configuration is illustrated in Figore 24-11.
The macdmum drive enable output current is 100 mA.

Standard Opbional
Actvs Low Ackve High
" imenal T 7] Esterm TFwerd T 7| Exmral

Temposonics Temposoncs

Seren Trarsatr | Sarvo Transiaer |
+W

- |

| Oproesuies |

—_— o m— m— o)
S g i

Figure 24-11. Enable Circuit Configurations Changing the Enable Sense

A WARNING

If you are not using the drive enable output, you
must ]:rrc-'l.l'ide separate shutdown protection to
be used in case of controller malfonction or
unanticipated movement. Uncontrolled
movement can cause personal injury and damage
o equipment.

Limit and Home Inputs

Figure 24-12 shows the typical internal configuration for both the home and it inputs.

1 Wipls ang nal Used,
they must be tied to ground

Exlernal I Irdgmal

I
I +1ZF W
I
| /Pcplrmplnr
| 1.2 kil

& |
I MNOTE
|

Figure 24-12. Internal Configuration of Limit and Home Inputs
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4r3.21e Temposonics Serve Translalor

Servovalve Configurations

HOTE

Refer to servovalve manufacturer’s
specifications to determine the configuration of
your servovalve.

Coils on a servovalve can be configured as series, single, or parallel (Refer to Figure 24-13).
Using standard Custom Servo Motors coils that have 80 ohms resistance per coil, the
specifications for rated full flow input signal current are shown in Table 24-6.

Series

Single
(Standard) Parallel
28 ma 53 mé B0 i
" TR o P
[ [« [ W —

All configurations except the standard (Series)
configuration require component changes on
the Temposonics Servo Transkator

Figure 24-13. Servo Valve Configurations

Table 24-6. Current Specifications for Servo Value Configurations for 80 £ Coils

| Cﬂnﬁﬁumﬁun | Current |

Series Coils 25mA*
Single Coil 50 ma
Parallel Coils S mA
*Standard Temposonics Servo Translator
Configuration
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473.27¢ Temposonics Servo Transislor

Servo Output Amplifiers

The servo output amplifier full scale output is set for 25 mA standard. The full scale output
can be reconfigured as shown in Table 24-7, The final column of the table shows Custom
Servo Motors part numbers for Temposonics Servo Translators which have already been
configured for the outputs shown.

Table 24-7. Servo Output Full Scale Configurations

Full Scale Cutput Resistors Custom Servo Motors
Part Mo.
Rd3 R4 RI8

23 mA " 15 15 10000.5W) | 381851-05 il
3 maA 10 0 47 (0.5W) | 381861-07
| 100mA 4.7 4.7 24 (1W) AB18a1-09 i1
*Standard Temposonics Servo Translator Configuration

FAI Values are in Ohms. Use 0.25W resistors unless otherwise indicated.

K16 = 3.3 kil and R48=2.4 ki} for all current ranges

The servo output amplifier can also be configured for voltage output instead of current (used
on servo drives and valve driver cards). Reconfigure as shown in Table 24-8:

Table 24-8. Servo Culput Voltage Configurations

Function R43 Rdd R18 R16 R48 Custom Servo Motors
_ _ _ Part Mo,
Voltage Buffer| 4.7 4,70 {removel | fremoved | 10KG | 3B1861-08 =

NOTE

The voltage bulfer configuration requires a
cabling configuration that is different from the
current configuration.

T 381861-06 similar to -05 except it uses 56 Mhz oscillator.
@ 381861-10 similar to -08 cxcept it uses 56 Mhz oscillator.
@ 381861-11 similar to -07 except it uses 56 Mhz oscillator.

24-17
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Installing the Temposonics Servo Translator

A\ cauTion

Make sure chassis power is OFF before
installing this module.

The Temposonics Servo Translator requires one slot in the chassis.

Setup

Take the following steps to set up the Temposonics Servo Translator:

Bt

Al LB

[~

24-18

Verify that the DIF switch segments on the Temposonics Servo
Translator are sai lo the correct number.

Check that the Translator is set for the correct full scale output (current
or voltage).

Set the drive enable jumpers for the correct configuration.

Set the jumpers for the type of transducer power supply.

Set the jumpers for the type of servo output power supply.

Check the cabling for the feedback and valve or drive configuration
used.

Check limit and home wiring.

Use the front panel thumbwheel and toggle swilch to tune the saTvo
loap.

Catf-lulate feedback update lime.
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Thumbwheel, LEDs, and Toggle Switch

Parameters can be adjusted by the set-up conftrols shown in Figure 9-12. The thumibw heel
swilch selects the parameters o be displayed on the LEDs, and the toggle switch adjusts
these parameters. Thumbwheel position 0 allows the operator to monitor an B-bit fault and

status display.

O Faulp LEDs
Fowf and
Lakspd | Mame Description
Sttus 4 O |+ L ¥
Inltorpi G |k os1 | Faun ON = fau
© | Dvive Disable L +Limi O = or + Imi
L | Home + | -tma ON = on —iml
-~ (L] Dtve Disabibs | ON « dive diasbied
g MSH () H Hame DN = & home
Disgnaosiic o
and
=l e MOOE
(8] Crsplayed
\ LS8 [#)
(L] FaullSians. Word™
1 Propaorticnal Gain
st MOOE F inimgral Gain
0 i 3 Dither Ampiitucs
] L Bixs
5 EEPRAOM Rocal
[ EEPROM Save
Tﬁnmh @' lu..ﬂ-m - 7 Loop Time
- i Diagrasic DAC Cuipu Selsciion
i Diagnestic DAC Scaling
™ |[B= 3 A Do rarive
Absolute Posilion Feedbeck A Doubla Derivative
—— Velocity Commnnd C FessiTorwand Fracion
b 0] Fessdforward Linis
TF3 = PWM Fesdbiack E [Mal Lised)
Tesi Polnis - i
TR | Disgnostic DAC Outpust
RS ——1  Analog Gnd “The ton LED represants e MEE ol an B-bil word

Figure 9-12. Temposonics Module Thumbwheel, Toggle Switch, and LEDs

Functions can be set via the front pangl controls or by the applications program. To use the
front panel controls, set the thumbwheel swilch to position [ and verify that LETr #8 (MSE)
is lit. If LED #8 is not lit, you must enable it using INCOLES. IF it is lit, vou can change
system parameters by first placing the thumbwheel switch to the desired function number
and then pushing the toggle switch up or down to increase or decrease the setting, of the
particular function.

Thumbwheeal Position Versus DIEPIH"'EII Parameatér
Reading the Fault and Status Word, Thumbwheel position O allows the

operator to monitor an B-bit fault and status LED display. Table 24-8
describes the condition associated with each LED of the display.

24-1%
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Table 24-9, Fault and Status Word Indications

[LED Description

B O = Toggle switch operation enabled.
OFF = Toggle switch disabled for setup.

7 OM = EEPROM save in progress.

G ON = Feedback loss is due to feedback stuck
high or low, or incorrect update ime.

5 ON = Command direction is positive
(refraction).

4 OM = Hold /Mot Go. The Translator holds
its current position.

3 ON = In position. Command equals
feedback.

2 Hard excess position error. Motion stops and
fault LED lights.

1 Soft excess position error. A flag is set to
allow software decisions.

Proportional Gain Adjustment. Selecting thumbwheel position 1 allows
the operator to monitor and adjust the proportional gain setting, Pushing
the toggle switch up increases the proportional gain. Pushing the toggle
switch down decreases the proportional gain. The proportional gain range
is (.25 to 63.75 in (125 increments. The diagnostic /setup LED display
shows a binary representation of the proportional gain value. For
example, with all LEDs lit, the value represented would be calculated as
follows:

displayed value = 11111111 (binary) = 255 (decimal)

gain value = 255 x 0.25 =63./5

Reset Time Constant Divider Adjustment. Selecting thumbwheel position
2 allows the operator to mondtor and adjust the reset time constant divider
(D0 used when the reset integrator is enabled, Mushing the toggle switch
up increments the reset time constant divider. Pushing the toggle switch
down decrements the rest time constant divider. The LEDs show a binary
representation of the lime constant value in the range 1 to 255 {0 means
off), which is calculated as follows:

Fic = 486« %

where R is the peset tife constant (seconds)
T is the loop update time in milliseconds
D ia the Hme constant divider

24-M)
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Dither Amplitude Adjustment. Selecting thumbwheel position 3 allows
the operator to monitor and adjust the servovalve dither signal
amplitude. Pushing the toggle switch up causes the dither amplitude to
increase in (L048% steps. Pressing the toggle switch down causes the
dither amplitude to decrease in 0.048% steps. The maximum allowed
dither amplitude is 12% of the full-scale valve current. The LED display
shows the binary representation of the dither amplitude.

Inserting Loop Bias. Selecting thumbwheel position 4 allows the operator
to remove simple dc offsets from the loop without the use of the reset
integrator. This is accomplished by finding the loop bias and
compensating the translator output command accordingly. Pushing the
toggle swilch up finds and inserts the loop bias value. Pressing the toggle
switch down clears an existing loop bias value. The LED display shows
the binary representation of the absolute value of the offset up o a
maximum value of 12% of the full-scale valve current. The offset polarity
is not indicated.

Recalling Setup Parameters from Memory. Selecting thumbwheel position
5 allows the operator to recall setup parameters saved in EEPROM. The
recalled parameters include proportional gain, reset time constant, dither
amplitude, loop bias, loop time, feedback loss, diagnostic DAC scaling,
rate/acceleration gain, and feed forward. Pushing the toggle switch up or
down recalls the parameters.

Saving Setup Parameters in Memaory. Selecting thumbwheel position &
allows the operalor b0 save current setup parameters in EEFROM. TPushing
the toggle switch up or down saves the current setup parameters. All LEDs
in the display are on while the save process is in progress,
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24-11

Loop Time Adjustment. Selecting thumbwhee] position 7 allows the
operator to adjust the time between servo loop updates. The loop time
must be greater than or equal to the feedback update time, which is
computed according to the following formula:

T= FxNI(D + L) microseconds

where:

T = minimum update time in jis

P = propagation time in ps/in.

N = number of circulations (set on transducer interface box)

[} = dead space (at end of transducer) in inches

L = active stroke of transducer in inches
Pushing the toggle switch up increases the loop time by .25 ms Pressing
the toggle switch down decreases the loop time by 25 ms. The value
showmn on the LED display is in (.25 ms increments. The minimum loop

time is 1.25 ms {decimal 5 or binary 00000101 ). The maximum loop time is
3 ms {decimal 12 or binary KT T,

Diagnostic DAC Output Selection. Selecting thumbwheel position §
allows the operator to select a parameter 10 be monitored at the
diagnostic DAC output. Pushing the toggle switch up or down increases or
decreases the LED display (respectively) to select a parameter according
b0

1 = posifion ermorT
2 = feadback

3 = cornmand
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Diagnostic DAC Scaling, Selecting thumbwheel position 9 allows the
operator to select a desired scaling of the diagnostic DAC output. DAC
scaling actually selects an B-bit window of a 16-bit word for digital-to-
analog conversion. If the parameter to be measured is low in amplitude,
the lower bits of the 16-bit word should be in the window to allow higher
output resolution. The window must be moved toward the upper bits of the
16-bit word to output higher amplitude levels without saturation of the
DAC. It is desirable to select the scaling that produces the highest
reaolistion (the lowest window of the 16-bit word), however the lower the
window position, the greater the chances are of encountering saturation.

Pushing the toggle switch up or down increases or decreases the LED
display value (respectively) to select the DAC scaling window as
follows:

bits & through 15 (lowest resolution)

2

bits 7 through 14

fad
n

bits 6 through 13

da
4]

bits 3 through 12

i
L]

bits 4 through 11

& = bits 3 through 10

7 = bits 2 through 9
A = bits 1 through &
9 = bits 0 through 7 (highest resolution)

Derivative Adjustment. Selecting thumbwheel position A allows the
operator to monitor and adjust the rate stabilization setting. Pushing the
toggle switch up increases the rate gain. Pushing the toggle switch down
decreases the rate gain. The rate gain range is 0 o 255.

Double Derivative Adjustment. Selecting thumbwheel position B allows
the operator to monitor and adjust the acceleration stabilization setting,
Pushing the toggle switch up increases the acceleration gain. Pushing the
toggle switch down decreases the acceleration gain. The acceleration
stabilization adjustment range is 0 to 255,

24-23



473.21e¢ Temposonles Serve Transiater

Feedforward Fraction Adjustment. Selecting thumbwhes] position C
allows the operator by monitor the feedforward fraction and adjust the
feedforward. Raising the toggle switch increases the feedforward setting,
Lowering the toggle switch decreases the feedforward setting. The
diagnostic LED display shows a binary representation of the fractional
part of the feedforward setting, For example, with all LEDs lit, the
value represented would be caleulated as follows:

displayed value = 1111 1111 {(binary) = 255 {decimal}
reset fraction = (03906 x 256 = 996094

The adjustment will overflow or underflow, causing the unit value to
increment or decrement.

Feedforward Units Adjustment. Selecting thumbwheel position D allows
the operator to view and adjust the units part of the feedforward sotting.
Raising the toggle switch increases the feedforward setting, Lowering the
switch decreases the setting. The maximum feed forward units setting is
127,

Test Points

The ranslator circuit card contains edge-mounted est points for monitoring certain
parameters. These test points are typically used for readout and diagnostic purposes. Table
24-9 lists the test points and the parameters assodated with them.

Table 24-9. Edge-Mounted Test Points

Test Point Parameter

TP (ANA FB) Analog, feedback voltage proportional to
the absolute position as measured by the
transducer

TE2 (DLIT) Analog output command applied to the
servovalve

TF3 (PWM FB) Digital signal that follows the output of
the transducer interface box

TP4 (DIiAG OUT) Analog signal (the output of an 8-bil
digital-tp-analog converter) that
represents the parameter selected by the

= ——r thumbwheel switch

TP (AMA CNDY Analog ground

Setting Recirculations

For certain applications it may be necessary to sct the number of circulations in vour
Temposonics Transducer Interface Box to a different value. Refer to Appendix C.
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Troubleshooting the Temposonics Servo Translator

Problam

Sieps

Large Fault LED lit on Temposonics Servo Translator

1.

Check the Fault and Status indicators to see which fault
pocurred. Set the 16 position thumbwheel switch to position
0 and refer to Table 24-8. One or more of the following
conditions will be indicated:

a. + limil or - limil error

b. loss of fecdback

¢, hard excess error

If a fault oocurs after power-up, set the thumbwheel to
position 0 and push the toggle switch up. If this does not
clear the fault read the LEDs and take the appropriate
action as shown in the following procedures.

Problem

+ limit or - limit error

Check the wiring to + overtravel limits.

2. Check the limit switches,

3. Replace the Temposonics Servo Translator

Problem

Steps

Loss of Feedback

If LEDy & i lit then the fault iz caused by loss of feedback.
Loss of feedback is a condition that exists when the
Temposonics transducer is not funchioning or when the
magnet is too far away from the transducer head for the

loop update time.
Check wiring to the transducer.

Check the jumper settings on the Temposonics Servo
Translator. The translator has jumpers for selecting
external power supplies. The factory setting is for internal
power supply. If using external power supply, check the
power supply and wiring o the Temposonics Servo
Translator.

Check the loop update time on the translator. With the
thumbwheel switch set to position 7, the loop update time
is displayed. For troubleshooting purposes, set the loop
update time to the maximum setting of 3 ms. If you calculate
that the loop update time will need to be larger than 3 ms,
the number of recirculations in the transducer must be
changed, Refer to the Temposonics transducer
documentation for information on setting the number of
recirculaHons.
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4,

Check compatibility of the Temposonics transducer and
digital interface box with the Temposonics Servo
Translator. Verify the model numbers of the transducer and
digital interface box. Things to check are:

The transducer must use external interrogation,
The transducer must be a 212V version when using
internal supply.

* The recirculation setting.

* Positive or negative pulses for length of transducer.

If you have more than one Temposonics transducer and
digital interface box, swap the transducer and digital
interface box to determine if the transducer or digital
interface box is at fault.

If you have more then one Temposonics Servo Translator,
swap the cards to isolate the problem to a circuit card.

Use an oscilloscope to check the transducer interface of the
Temposonics Servo Translator, as follows: The Temposonics
Servo Translator sends out + and - interrogation pulses o
the transducer and receives gate pulses from it Disconnect
the Temposonics Servo Translator from the transducer and
measure from the ANALOG GNT! test point to the +
INTERROGATE pin on connector J2 or on the 40 terminal
board. You should see a positive going pulse (pulse width 1
ps, o approximately 4.5 V) once every loop update time
{tevery 3 ms). The — interrogate is identical but it is a pulse
from approximately 4.5 volis to common. IF vou have these
pulses then the Temposonics Servo Translator is funclioning

properly.

Froblem
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Hard Excess Position Error .

This condition exists when the programmed following error
fault has cocurred on the Temposonics Servo Translator,
This is caused by the following error exceeding the
programmed limit. (The following error is the difference
between the commanded position and the feedback
position.}

Using the manufacturer's procedures, make sure that the
servo amplifier and motor are fully operational and
capable of achieving desired speeds. If using a servovalve
and hydraulic cylinder make sure that they operate
properly according to manufacturer's specifications.

Using INCOLS6 software and your application program
make sure that the hard excess error limit is set to a usable
value. The default value is set to zero. Typical settings
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wiould be in the 2000 count range. Translator function 4 in
INCOLES sets the following error limit.

3. Adjust the proportional loop gain. The proportional loop
gain adjustment is set by INCOLBS software or by setting
the thumbwheel to position 1 and moving the toggle switch
up to increase the proportional gain and down o decrease
the proportional gain. Start by adjusting the proportional
gain to its lowest setting, Increase the gain until minor
oscillations ocour, and then decrease the gain until they

disappear.

4. Check that the drive enable jumper and winng are set
correctly for your application. The enable cutput must
match the enable input of the actuator.

5. Replace the Temposonics Servo Translator.

Problem Mo faualts, but no motion

A\ cauTion

Make sure chassis power is OFF before
removing this module.

Sleps 1. Check the address switch {or the address PROM) on the
Temposonics ervo Translator.

2, Check the address switch on the aszociated Command
Cenerakor,

3. Check that the drive enable jumper and wiring are set
correctly for your application. The enable output must
match the enable input of the actuator.

4. If the system has more then one axis of motion, make sure
that the Temposonics Serve Translator and its Command
Generator are in the correct slots. The backplane is cut to
prevent signals from one axis of motion interfering with
another axis of motion. Refer to your system block diagram
for the correct card placement.

5. Check the wiring from the Temposonics Serve Translator to
the servo amplifier or servovalve,

6. Using the manufacturer’s procedures, make sure that the
servo amplifier and motor or the servovalve and hydraulic
cylinder are fully operational.
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LOGIC:

AKLS X1 = DDC SERYD
SCALE X1 = 1412,

ELATOR
HLATOR
ZLATOR
KLATOR
ALATOR
HLATOR
ALATOR
XLATOR
XKLATOR
XLATCR
KLATOR
KLATOR
XLATOR
KLATOR

HALT ¥l
VHMAK X1

A WARNING

The following procedure involves uncontrolled
actuator movement. Before starting, uncouple
the actuator from any machinery that could be
damaged or cause a safety hazard.

hl;2
1,4
X1, %
Xl;6
x1,7
x1.8
xl.9
X110
1,11
x1,12
X113
Xl,14
K113
Xl,186

= 50

orr

5

AVD ¥1 = 1,1,1
DIST X1 = 1

oS e R Ra

[l = = = B - B = I — R

|

7. Check the application program. The following sample

program will move the motor or cylinder, Before trying this
test make sure that motion will not cause personal injuries
or damage equipment. This test should be done only after
the amplifier and motor, or servovalve and cylinder, have
been verified. This program initializes the Temposonics
Servo Translator and moves the motor or cylinder 1012
counts or approximately 1 inch. (With 4 recirculations you
should get approximately 1012 counts per inch. } If you are
working with a different axis use that axis numbser instead
of X1,

s IDEHNTIFY TRANSLATOR TYRE

; SET SCALE 1012 APFROX = 1 IMNCH

s TURN DRIVE EKABLE {OFF

5ET EMCESS EFROR TO LARGE VALUE FOR SETUR
+30FT EXCESS ERROR HOT BEQUIRED

; 3ET PROPORTICHAL GAIN TO 1

i INTEGRATOR OFF

+DITHER OFF

+ 3ETS FEEDBACE LOSS VALUE ON TEMPO XLATOES
;OFFSET SET TC O

!DERIVATIVE SET TOC 0

:DOUBLE DERIVATIVE SET TO (

:FEEDL: FORWARD SET TO 0O

i SET RANGE OR FEEDBACK SCALING TO D

:SET SOFTWARE COUMTERS TO 0

:5ET UPDATE TIME TO 3 ma

+RESET TRAMSLATOR

+3ET VMAX TO A HIGH VALUE FOR TEST
FACCEL,DECEL = 1 IN/SEC/SEC VEL = 1 IN/SSEC
FMOVE 1012 COUNTS APPROX 1 INKCH

XLATOR X1 O rENABLE TEANSLATOR
MOVE X1  START MOVE
MRAIT ¥1 WALT FOR MOTIOM TO STOFR
ERD
8. Replace Tempasonics Servo Translator
Prablem Motor or oylinder runs away
Steps Using manufacturer's procedures, make sure that the servo
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amplifier and motor, or servovalve and hydraulic cylinder,
are fully operational.
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Make sure that the power supply for the command output is
working properly.

If the amplifier and motor or the servovalve and cylinder
are fully operational, then the motor or cylinder could be
running away because the command is not correctly phased.
To change the command phasing, swap the velocity
command with the velodity command commaon.

Swap or replace the Temposonics Servo Translator,

Froblem

Steps

Motor or eylinder oscillates violently

1.

Using manufacturer’s procedures, make sure that the servo
amplifier and motor or the servovalve and cylinder are
fully operational.

If the command phasing is correct, then the problem may be
due to excess position loop gain. Adjust the loop gain down
until the oscillation poes away.
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Specifications
Parameter Specification
Operating Environment 07 to 50° C (327 1n 122° F)

Power requirements—PWA only

Optional external output amp supply

Optional external transducer supply

Transducer:

Type
Power Requiremenis

Transducer Conditioner:
Type
Resclution
Update time (application dependent

Temp coefficient of reading

Servio Controller:
Type
Incremental position command input
Feedback input
Frequency response
Proportional gain range
Reset integrator time constani range
Dither frequency
Dither amplitude
Rate/ Acceleration stabilization range
Feedforward gain range
Output amplifier

Machine Status Interface:
t Limit inputs; home switch input
Drive enable output

Up to 95% relative humidity, noncondensing

+12 Vdc (1.2 V), 0.15 A (max)
-12 Vde (£1.2 V), 004 A (max)
+5 Vdc (+0.25 V), 1.075 A (max)
+12 to +26 Vide, 0.12A (max)

-12 to -26 VYde, 0.12A (max)

+12 (#0.6) Vidc to +15 (0.73) Vde, 100 mA (max)
-12 (z06) Vde to -15 (£0.75) Vde, 100 mA {max)
+3 Vde (H0.25 V), 035 A (max)

Temposonics linear displacement transducer with
digital output

112 Vde or 215 Vde

(£15 Vdc requires external supply)

Mulse-width measurement
Up to one part in 65,535
T=FPxMNx(D+L]
v/ e
T = minimum update time in ps
I' = propagation time in s/ in.
M = number of recirculations (set on transducer
interface box)
D = dead space (at end of transducer} in inches
L = active stroke of iransducer in inches

HLN % per degree C

Dhirect digital, proportional plus integral
100,000 pulses per second

3 V differential pulse-width modulated signal
Limited by transducer feedback update time
0.25 t0 63.75

mstolss

400 Hz nominal

0 to £12% of full-scale output current

0 tor 235

0 to 128

Up to £100 mA output current

Active high; input source current 10 mA at 0V
Avctive low; output sink current 100 mA at (L2 V
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Model 473.65¢c Resolver
Servo Translator

Introduction

The Model 473.65¢ Resolver Servo Translator provides closed-loop servo control of electric
or hydraunlic servo motors using resolver feedback.

Standard features of the Resolver Servo Translator include the following:
& ses resplver transducer (such as Clifton 11-BHW-31F or Harowe 11BRCX-
300-110)
Intermal resolver reference oscillator
Fifteen fault and status LEDs
210 V Full scale single-ended analog output
Active high overtravel limit, drive fault, and home imputs
Active low drive enable
Multiplexed coarse/fine resolver inputs

Options include the following:
* External resolver excitation input
* Drive enable active high or contact closure

251
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Figure 25-1 shows the location of important components on the Resolver Servo Translator.

X8
Fault /

X7
J2
KB
=)
——i / <

Address

Thumbwhieal —e u DiIp
Switch // Swilch $1
Toggle —i- =ED E,"’"
Switch
O
Test O
Points| | O
0
x4
H =| ;E ¥
[t
x5 / AT ’

v

Figure 25-1. Model 473.65¢ Resolver Servo Translator Component Location
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Jumpers
Set the jumpers on the Resolver Servo Translator card using Table 25-1. The

standard connection for each jumper is also noted in the table. Refer to
Figure 25-1 for the jumper locations.

Table 25-1. 473.65¢c Resolver Servo Translator Jumper Connections

-
X3 2-3* 2K x B RAM
X3 1-2 8K x B RAM
X4 1-2* B3
X4 1 8751 Microco
X5 1-2 Connects ENCODER CLK to the
modion bus
X5 ouUT+ Disconnects signal from the motion bus
X5 34 Connects ENCODER DIR to the
miotion bus
x5 ouT*+ Disconniects signal from the motion bus
xbh -3¢ Enabled = current flow
X6 1-2 Enabled = no current flow
X7E 11* Drive enable active low or contact
closure
x7 1-2 Drive enable active high
X85 1-2= Drive enable active low
XB 1t Drive enable active high or contact
closure
X9 1-2* Drive fault active high
X9 2-3 Drive fault active low
* Standard connection
+ Remove jumper plug and connect to pin 1 only.
§ The drive enable can be configured for active high, active low,
ar contact dosure, using jumpers X7 and X8
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Address DIP Switch
A S-segment DIP switch (51) located on the Translator card, designates the module address

{refer o Figure 25-1 for the switch location). Table 25-2 lists the switch settings for
addressing up to 16 Resolver Servo Translators in a system.

Table 25-2. DIP Switch Settings

Translator | Address MAILS MAT4 MA13 MA1L2 MATI
Mumber {Hex) =1-1 51-2 51-3 51-4 S51-5
1 B68-6F off OMN (8] off ON
2 -7 off OM ) On off
3 78-TF off OMN OM ]y} O
4 BO-87 (8]) off off off off
5 BB-EF (]| off off off 0OM
& Q0-a7 (]| off off 0or off
7 G8-9F OmM off off OmN ON
8 AD-AT ON off ON off off
9 AR-AF ON off (] off ON
10 BO-B7 ON off oM O™ off
11 B8-BF ON off DN O™ iR
12 0T OM ) off off off
13 C8-CF DN 8] off off OR
14 D7 ON ] aff O™ off
15 DE-DF DN (8] off oM ]
16 EQ-E7 ] (] OM off off
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Replacing the RTI EPROM

EPROM U17 contains the RTI (Run Time Interpreter). This is the firmware used by the
Eesolver Servo Translator to interpret INCOLSS instructions at run time. In some cases
(using custom firmware) this EFROM must be replaced.

A\ cauTion

Make sure chassis power is OFF before
removing the Resolver Servo Translator to
replace this EFROM.

Carefully remove the existing EFROM at site U17 {using a tool such as a flat-bladed

screwdriver). Install the new EPROM at U17. Do not plug in this chip upside down. Use pin
1 of this chip as a reference point:

Pin 1 —pur
= Chip ping poini away from

you as you read tha labal

Fmmer

Plug pin 1 of the chip into pin 1 of the socket (pin 1 is in the upper left hand corner of the
socket if you position the card with |2 facing up).

25-5



#73.65c Resolvar Serve Transislor

Wiring

Connector |2 on the Resolver Servo Translator provides external connections. Table 25-5
shows pin definitions for this connector.

Table 25-5. |2 Pin Definitions

J2 Fin | Name Description Remot
Terminal
Board®
Screw
Terminals
1 Sin A Fine resoiver 51 inpul 1
Z Shield hassis ground 3
3 ANALDG GND internal 12 V common 5
4 hield Chassis ground _ 7
5 Ref Osc Out Imtemnal relerence oscillator (SkHz, |9
2.5 V ms)
3] ANALOG GND 12V 11
7 Sin B r51in g
] Shield Chassis ground 1
2 ANALOG GND Imernal 12 V commaon 17
10 ENAB OUT = Enable source oulput 19
11 VELCMND | Veiocity command output 21
12 Shield sis ground 23
13 ANALOG GND Imernal 12 V common _ 25
14 ANALOG GND | intamal 12 V common 27
15 +LIMIT Active high +limit input 29
15 DRIVE FAULT | Active high drive fault ingut 31
17 +12V Internal chassis +12 Vdc power 3740
supply
18 ANALOG GND Indernal 12 V common 33-36
18 ANALDG GND Infernal 12 V common 2
20 Cos A Fine resolver 52 input 4
21 Shigld Chassis ground B
|22 ANALOG GND Internal 12 V common 8
|23 Shieid Chassis ground 10
24 Ref Oscin Reference oscillator input to RD 12
| comvenar
25 ANALOG GND Internal 12 V commaon 14
| 26 CosB Coarse resohver 52 inpul 16
|27 Shield Chassis ground 18
28 (spare} 20
28 ANALOG GND Internal 12 ¥ common 22
30 re i 24
31 ENAB OUT+ Enable sink input 28
32 —LIMIT Active high —limit input 28
33 HOME Active high home input 30
34 -2V intermal chassis =12 Vdc power 32
= supply
35 +12 W Internal chassis +12 Vdc power 3740
supply
(36 ANALDG GND Internal 12 V common 33-36
* When used with cable 387316-XX
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Cabling

The standard cable used with the Resolver Servo Translator is Model 473 50c-01A-2(0
{Custom Servo Motors part number 387316-xx). This cable connects the Resolver Servo
Translator |2 to the Remote Terminal Board. Refer to the cabling chapter of this manual for
the cable pinout. If imits, home, or drive fault inputs are not used, they must be tied to

analog ground.

[Drivia Amplifiar
O

v A\

4T3.3Bc Ramols
Terminal Board
VEL CHIND!
5 ~ —{sina PN 51
i = ——|ANALDG GNO_, + 53
h.
12 ¥
Pt ) S } s Rasotver A
24 g L2=E .
= . AMALDG GND |, 54
¥
Dl Ernlilo]+} L]
26 [
ANALDG GMND P 7 A2 A
e HL o L U 3 4
REF DSC OUT
p T +Linlt =0 [ |Il &
Drive Falt |37 . AMALGE GHD h‘ A2 A
1 REFOSCIN ' |
E) 18 = |
AMALDG GND r— - SN B & 51
AMNALDG GHDY 4 b B3
¥ 14 —
15 15 __—Il1 Rosobwer B
Sl Cos B - B2
15 16
ol | JANALDG GND s v 54
WELY, o ' [swELD LM
T B p—————
1= -
40 a0

D

4TI G50 Rusoiver
Sarva Tronsletor
Connects 1o
1 or J2, Using Q
Cablm 477 S0e-01 K500 =

Figure 25-2. Cable Configuration for the Resolver Servo Translator
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Optional Cabling

Connect the Resolver Translator directly to the DC drive, the resolver transducer, and the
machine swiltches, as shown in Figure 25-3.

--------------

258

Figure 25-3. Wiring Example

: INTERNAL ' EXTERNAL

d Rasolver .

i Sarvo 1

; Translator J2 |

: .

| REFOSC M| 24

, REFOSCOUT| & 1

1 AMALOG GMD | &

’ SHIELD | 4 - R1
i SIHA| 1 L - Rz
1 ANALOG GMND | & i 53 —
M SHIELD| 2 ' - Rasoiver A

i COSA| 20 - -

L ANALOG GND | 19 - =

' SHIELD | 21 i~

:

L]

" A1
: siNe| 7 ; o e
; AMALOG GND | o '

: SHIELD | & . T—

) COSB| 26 - =

" ANALOG GND | 25 -

! SHIELD | 27 »

i

: 12| 17

i DRIVE EMABLE | 31

| SHIELD| 12 |==a»

i 1 %

S 2 L Toservo

! DRIVE FAULT | 18 - - Drive

; sLmiT| 18

f —LIMIT| 32

’ HOME | 33

M AMALOG GND | 38
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External Reference Oscillator

Hesolver
A1 Rz
Remole Terminal Boand
Extarnal
1|__RefOscin Oscikator
. AMALOG GND
Resoker
H1 Rz
Resalrer Servo Translator
Extamal
Oscillafor
24 Fef Oscin :
g ANALDG GHND

Figure 254, External Reference Oscillator Connections

NOTE

When using an external oscillator, do not jumper
Reference Decillator In to Reference Osallator
Ont. In this case, jumpering those two lines
together can damage equipment.
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Drive Enable Output

Jumper X6 changes the sense of the enable. In the normal configuration, enabled allows
current flow, disabled means no current flow. Jumpers X7 and X8 are used to configure the
drive enable sense as active high, active low, or contact closure. These configurations are
illustrated in Figure 25-5.

Enable
Enable Enable ON = contact
ON = low ON = high closure
{Factory setfing) {Jumper changes required) (Jumper changes required)
+¥x (Infernal
i or External)
220 0} Enable Out(+)
Optocoupler 1w J2-31
Ground Oplocoupier Optocoupler
(Internal or
External) Enable Out{-} Enable Out(-)
J2-5 J2-5
NOTE

Enabia active high current is limited o
50 mA maximum, Enable active low and
contact closure currents are limited o
T5 mA maximum,

Figure 25-5. Enable Circuit Configurations Changing the Enable Sense
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Limit, Home, and Drive Fault Inputs

Figure 956 shows the typical internal electrical configuration for limit, home, and drive
fault inputs.

External Imternal

+12V
”Cﬂnmﬁar

5100

NOTE
i Inpuis are not used,
they musi be tied to ground,

Figure 25-6. Internal Configuration of Limit, Home, and Drive Fault Inputs

Installing the Resolver Servo Translator

A\ cauTion

Make sure chassis power is OFF before
installing this module.

The Resolver Servo Translator requires one slot in the chassis.

Setup
Take the following steps to set up the Resolver Servo Translator:

1. WVerify that the DIP switch segments on the Resolver Servo Translator
are set to the correct number.

Set the drive enable jumpers for the correct configuration.

Check the reference oscillator power supply configuration.

Check the resolver cabling,

Verify resolver compatibility.

Check limit, home, and drive fault wiring,

Use the fromt panel thumbwheel and toggle switch to tune the servo
loop.

i B LR ol ]
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Thumbwheel, LEDs, and Toggle Switch
Selup Controls and Indicators

The diagnostic/setup controls and indicators consist of a 16- position thumbwheel switch, a
spring-loaded 3-position toggle switch, and an 8-bit LED display. The thumbwheel switch
selects the parameters to be displayed on the LEDs. (Thumbwheel positions 8, 9, E, and F
are not used.) The toggle switch adjusts the parameter selected by the thumbwheel switch.
Figure 25-7 shows the location of these components, and lists the parameters selected by
each thumbwheel position.

LEDs
Label | Name Description
p DS4 | Fauh ON = fault
(O | Fautt L | +Limit ON = on + limit
4 L imit ON = on —limit
Feult and © |+ Limit DD | Drive Disabis | ON = drive disabled
Status 4 | O |- Limit H Home ON = at home
indlcwion © | Drive Disable -at|
' o | Home DF Drive Fault | ON « drive faul
Dirive Fault LB Low Battery | OM = replace batterny
\ Low Battery
Fll o | MSEB (#8)
Disgnostic | || © ek A Displayed
and Setup o Position) Pararmnetar
g 0 FaullStans Word®
LIL O | LSB (#1) ; mﬁnﬁ Gain
Haxadecinal 3 Dithar Amplitude
16-position ] MODE ¢ Sia
Thumbarwe! 5 NVAAM Recall
L] NYAAM Save
Toggle Increment 7 Loop Time
Switch Decrement 8 {Not Used)
9 (Not Used)
A Darivativa
— Ref Osc In B Double Darivative
Test Poln [+ Feedforward Fraction
L PROORy e D Feadborward Unks
— Analog Ground E (Not Used)
F (Mot Used)
*The top LED reprasents the M5B of an B-bi word.

Figure 25-7. Edge-Mounted Switches, Indicators, and Test Points

Functions can be set via the front panel controls or by the applications program. To use the
front panel controls, set the thumbwhesl switch o position 0 and verify that LED #8 (MSB)
is lit. If LED #8 is not lit, you must enable it using INCOLSA. If it is lit, you can change
systemn parameters by first placing the thumbwheel switch to the desired function number
and then pushing the toggle switch up or down o increase or decrease the setting of the
particular function.
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Thumbwheel Position Versus Displayed Parameter

Thumbwheel position 0 monitors an 8-hit LED display. Table 25-6
describes the condition associated with each LED.

Table 25-6. Fault and Status LED Display

LED tion

B ON = Toggle switch operation enabled.

= OFF = Toggle switch disabled for setup.

7 O = NVREAM save in progress.

(-] O = Feedback loss due to open sine/cosine
inputs or a bad connection to reference
oscillator.

5 OM = Command direction is positive
(retraction}.

4 ON = Hold/MNot Go. The Translator holds
its current position.

3 OM = In position. Command equals
feedback.

2 Hard excess position error. Motion stops and
fault LED lights.

1 Soft excess position error. A flag is set o
allow software decisions.

Proportional Gain Adjustment. Selecting thumbwheel position 1 allows
the operator to monitor and adjust the proportional gain setting. Pushing
the toggle switch up increases the proportional gain, Pushing the toggle
switch down decreases the proportional gain. The proportional gain range
is (125 to 63.75 in (.25 increments. The diagnostic/setup LED display
shows a binary representation of the proportional gain value. For
example, with all LEDs lit, the value represented would be calculated as
follows:

displayed value = 11111111 {binary) = 255 (decimal)

gain value = 255 x (.25 = 63.75

25-13
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&3]
IR

Es
JIT

=4
I

2514

Reset Time Constant Divider Adjustment. Selecting thumbwhoeel

2 allows the operator to monitor and adjust the reset time constant divider

(D) used when the reset integrator is enabled. Pushing the toggle switch

down decrements the rest time constant divider. The LEDs show a binary
ion of the time constant valoe in the range 1 to 255 (( means

off), which is calculated as follows:

T
thu-ll_'ﬂ'ﬁxn

where Ric  is the reset time constant (seconds)
T is the loop update time in milliseconds
D i5 the time constant divider

Dither Amplitude Adjustment. Selecting thumbwheel position 3 allows
the operator to monitor and adjust the dither signal amplitude. Pushing
the toggle switch up causes the dither amplitude to increase in 0.048%
steps. Pressing the toggle switch down causes the dither amplitude to
decrease in 0.048% steps. The maximum allowed dither amplitude is 12%
of the full scale. The LED display shows the binary representation of the
dither amplitude.

Inserting Loop Bias. Selecting thumbwheel position 4 allows the operator
to remove simple dec offsets from the loop without the use of the reset
integrator. This is accomplished by finding the loop bias and
compensating the translator output command accordingly. Pushing the
togele switch up finds and inserts the loop bias value, Pressing the toggle
switch down clears an existing loop bias value. The LED display shows
the binary representation of the absolute value of the offset up toa
maximum value of 12% of the full-scale. The offset polarity is not
indicated.

Recalling Setup Parameters from Memory. Selecting thumbwheel position
5 allows the operator to recall setup parameters saved in NVRAM. The
recalled parameters include proportional gain, reset time constant, dither
ampiitude, loop bias, loop time, feedback loss, diagnostic DAC scaling,
rate/acceleration gain, and feed forward. Pushing the toggle switch up or
down recalls the parameters.

Saving Setup Parameters in Memory. Selecting thumbwheel position &
allows the operator to save current setup parameters in NVEAM. Pushing
the toggle switch up or down saves the current setup parameters. All LEDs
in the display are on while the save process is in progress,

Loop Time Adjustment. Selecting thumbwheel position 7 allows the
operator to read the time between servo loop updates. The value shown
on the LED display is in 0.25 ms increments. This value is 1.25 ms standard
and 15 mot adjustable,
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Derivative Adjustment. Selecting thumbwheel position A allows the
operator to monitor and adjost the rate stabilization setting. Pushing the
toggle switch up increases the rate gain. Pushing the toggle switch down
decreases the rate gain. The rate gain range is 0 to 255.

Double Derivative Adjustment. Selecting thumbwheel position B allows
the operator to monitor and adjust the acceleration stabilization setting.
Pushing the toggle swiltch up increases the acceleration gain. Pushing the
toggle switch down decreases the acceleration gain. The acceleration
stabilization adjustment range is [ lo 255,

Feedforward Fraction Adjustment Selecting thumbwheel position C
allows the operator t0 monitor the feedforward fraction and adjust the
feedforward. Raising the toggle switch increases the feedforward setting.
Ld:rv.reﬁng; the toggle switch decreases the feedforward setting. The

LED display shows a binary representation of the fractional
part of the feedforward setting. For example, with all LEDs lit, the
value represented would be calculated as follows:

displayed value = 1111 1111 (binary) = 255 (decimal)
reset fraction = 003906 x 255 = 996094

The adjustment will overflow or underflow, causing the unit value to
increment or decrement.

Feedforward Units Adjustment. Selecting thumbwheel position D allows
the operator to view and adjust the units part of the feedforward setting.
Raising the toggle switch increases the feedforward setting. Lowering the
switch decreases the setting. The maximum feedforward units setting is
127.

Test Points

The translator drcuit card contains edge-mounted test points for monitoring certain
parameters. These test points are typically used for readout and diagnostic purposes. Table
25-9 lists the test points and the parameters assodated with them.

Table 25-2. Edge-Mounted Test Points

Test Point Parameler
TP1 (REF O5C N} Reference oscillator signal for resolver
excitation.
Tr2 (VEL CMIND) Analog output command applied to the dec
- ke mokor command inpak.
TT3 (ANA GNDD Analog ground.
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Troubleshooting the Resolver Servo Translator

Problem

Steps

Large Fault LED lit on Resolver Servo Translator

1. Check the Fault and Status indicators to see which fault

occurred. Set the 16 position thumbwheel switch to position
0 and refer to Table 25-6. One or more of the following

a. + limit or - Hmit error

b. excessermor

. drive fault

If a fault occurs after power-up, set the thumbwheel to
position 0 and push the toggle switch up. If this does not
clear the fault read the LEDs and take the appropriate
action as shown in the following procedures.

Problem

Steps

+ limit or = limit error

1.

Check the wiring to * overtrave] limits.

2. Check the limit switches.

3. Replace the Resolver Servo Translator

‘Problem

Steps

Drive fault error

1.

Verify operation of amplifier. The amplifier may be in a
fault condition.

Check drive fault jumper X9 for correct setting for your
application.

Check wiring from the amplifier to the Resolver Servo
Translator.

Replace Resolver Servo Translator.

Problem

Steps

2316

Hard Excess Position Error .

This condition exists when an excess following error fault
has cccurred on the Resolver Servo Translator. This is
caused by the following error exceeding programmed limit.
{The following error is the difference between the
commanded position and the feedback position.)

Using the manufacturer's procedures, make sure that the
servo amplifier and motor are fully operational and

capable of achieving desired speeds.



Z.

5.

473.65c Resolver Sarve Transiator

Using INCOLS6 software and your application program
make sure that the hard excess error limit is set to a usable
value. The default value is set to zero, Typical settings
woutld be in the 4096 count range. Translator function 4 in
INCOLS6 sets the following error imit.

Adjust the proportional loop gain. The proportional loop
gain adjustment is set by INCOLS6 software or by putting
the thumbwhee] to position to 1 and moving the toggle
switch up to increase the proportional gain and down to
decrease the proportional gain. Start by adjusting the
proportional gain to its lowest setting, [ncrease the gain
until minor oscillations occur and then decrease the gain
until they disappear.

Check that the drive enable jumper and wiring are set
correctly for vour application. The enable output must

match enable input required by your amplifier.
Replace the Resolver Servo Translator.

Problem

Steps

Mo faults, but no motion

A\ cauTioN

1.

2.

Make sure chassis power is OFF before
removing this module.

Check the address switch on the Resolver Servo translator.

Check the address switch on the assodated Commanid
Generalor.

Check that the drive enable jumper and wiring are set
correctly for your application. The enable output must
match enable input required by your amplifier.

If the systern has more then one axis of motion, make sure
that the Eesohver Servo Translator and it Command
Cenerator are in the correct slots. The backplane is cut to
prevent signals from one axis of motion interfering with
anpther axis of motion. Refer to your system block diagram
for correct card placement.

Check the wiring from the Resolver Servo Translator to the
servo amplifier.

Lising manufacturer's pm-:;‘-e-d ures make sure that the servo
amplifier and motor are fully operational.
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LOGIC:

AXIS X1

A\ WARMING

The following procedure involves uncontrolled
actuator movement. Before starting,
the actuator from any machinery that could be

damaged or cause a safety hazard.

= DDC SERVO

SCALE X1 = 40946,

XLATOR
XLATOR
ALATOR
S LATOR
ALATOR
ALATOR
KLATOR
HKLATOR
XLATOR
A LATOR
HLIATOR
KIATOR

HALT X1
VMAX X1 = 50.

AVD X1

Xl,2 OFF
X1,4 = 2,
X1l,5 = &,
X1l,6 = 4,
1,7 = 0.
¥1,8 = 0.
Xi,10
xi,11
x1,12
X1,13
wi,14
X1i,15

FnneEaR
=
oo mom

wn

- 1,1

£
-

DIST X1 = 1

ALATUR

MOVE X1

Xl om

MWHAIT X1

EHD

25-18

7.

Check the application program. The following sample
program will move the motor, Before trying this test make
sure that motion will cause personal injuries or damage
equipment. This test should be done only after the
amplifier and motor have been verified. This program
initializes the Resolver Servo Translator and moves the
maotor 1 revolution. If you are working with a different axis,
use that axis number instead of X1. Scale should be set to
match the range scaling (XLATOR X1,14).

IDENTIFY TRANSLATOR TYPE

fSET SCALE

;TURN DRIVE EHABLE OFF

:8ET EXCESS ERFROR TO LARGE VALUE FOR SETUP
fSOFT EXCESS ERROR NOT REQUIRED

{S5ET PROPORTIOMAL GAIN TO 1

; INTEGRATOR OFF

+DITHER OFF

;OFFSET SET TO 0

;DERIVATIVE SET TO 0

:DOUBLE DERIVATIVE SET TO O

:FEED FORWARD SET TD 0

{ 5ET RANGE OR FEEDBACK SCALING TO 40594
;5ET SOFTWARE COMMTERS TO O

+EESET TRAMSLATOR

EET VMAX TO A HIGH VALUE FORE TEST
;ACCEL,DECEL = 1 REV/SEC/SEC VEL = 1 REV/SEC
;5ET DISTANCE TO MOVE 1 REV
; EHABLE TRANSLATOR

; START MOTION

JHAIT FORE MOTICH TGO STOP

If your system uses more than one Resolver Servo
Translator, swap the translators and try the test in Step 6
again. When swapping Resolver Servo Translators
remember o change the address switch settings.

If wour system uses more than one Command Generator,
swap the Command Generators and try this test again.
When swapping Command Generators remember to change
the address switch settings.

Replace the Resolver Serve Translator



473.65¢ HReselver Serve Translator

Problem

Steps

LOGIC:

RXIS X1 = DD SERVO

S5CALE X1 = 1.
HALT X1

ALATOR X1,2 OFF
XLATOR X1,4 = 16276.

XLATOR X1,5
XLATOR X1,6 =
XLATOR X1,7 =
XLATOR X1,8 =
XLATOR X1,10
XLATOR X1,11
XLATOR X1,12
XLATOR ¥1,13
XLATOR X1,14
XLATOR X1,15
START DISELAY
END

DISPLAY:

=
.
=
=

16276.
4.
0.
0

= - - - -
B e B

Rl = MLATOR X1,2

Motor runs away

1. Using manufacturer's procedures make sure that the servo
amplifier and motor are fully operational.

2, If the amplifier and motor are fully operational, then the
maotor is running away because the resolver feedback is not
correctly phased or there is no resolver feedback. Perform
the following test program to make sure there is feedback
from the resolver. This test will display the following
error on the computer screen. To test for resolver feedback,
The value displayed is the resolver feedback. The
maximum value that can be displayed (before an excess
error fault pocurs) is 16276 . When the fault occurs then the
value displayed resets to zero.

:IDENTIFY TRANSLATOR TYFE

}SET SCALE TO ENCODER PULSES

}RESET TRANSLATOR

{TURN DREIVE ENABLE OFF

; 3ET EXCESS ERROR TO LARGE VALUE FOR SETUP
;B0FT EXCESS ERRQR HOT BREQUIRED

:5ET PROPORTIONMAL GAIN TO 1

: INTEGRATOR OFF

;DITHER OFF

§OFFSET SET TO 0

sDERIVATIVE SET TO 0

;DOURLE DERIVATIVE SET TO 0

:FEED FOBWARD SET TO 0

SET RANGE OR FEEDBACE SCALING TO 4048
;SET SOFTWARE COUNTERS TO 0

START DISPLAY TASK

{BEAD FOLLOWING ERRCR

PEINT 0,R1 ;ERINT TO COMPUTER SCREEN
START DISPLAY :LOOE ON TASK
END
3. If yvou are getting feedback using the above test, then the
resolver is not phased correctly. To change the resolver
phasing swap the SIN A with the C05 A resolver leads.
Problem Motor oscillates violently
Steps 1. Using manufacturer’s procedures, make sure that the servo

amplifier and motor are fully operational.
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2. The violent movement could be due to incorrect resolver
phasing. Refer to the procedure above for verification of

resolver phasing.

3. If the resolver phasing is correct then the problem is

probably due to excess position loop gain. Adjust the loop
gain down until the oscillation goes away.

25-20
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Parameter

Resolver Interface:

Type
Signal voltage input
Reference voltage input (external oscillator)
Signal/reference input frequency (external
oscillator)
Signal ln.p1_.11 mlpedmli:e
Reference input impedance
Allowable phase shift (signal to
reference)
Internal Reference Oscillator Cutput:

Frequency
Signal level
Current
Digital Servo Controller:
Incremental position command input
Feedback input
Compensation types
Loop update

Dither amplitude
Output buffer

Machine Status Interface
Input sowrce current
Output sink current

Power requirements (FWA only i
Operating Environment:

Svstem Requirements

Specification

Brushless (Clifton, 11-BHW-31F or equivalent)
25V rms4+5h

2507V ms

5 kHz standard

10 ML {min}
50 kD

+10°

5kH=z

25V ms
100 & ma

400,000 pps (max)

SIN/CO5 at 2.5 V rms

proportional, integral, derivative, double-
derivative, and feedforward

125 ms

nominal 0 to 12% of full scale

Lip to 10 mA outpurt current

10 Ve full scale

20 mA at 0 V (overtravel limit, drive fault, home
inputs)
75 mA at 0.2 V (drive enable putput)

+5Wde £0.25 W at 900 mA
+12 Vide £1.2 Vde at 120 mA
<12 Vide £1.2 WV at 90 mA

0¥ to 50°C (327 to 122°F) ambient operating
temperaturne
Up to 95% humidity, noncondensing

1 chassis slot
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Model 473.66¢c Encoder
Servo Translator

Introduction

The Madel 473.66¢ Encoder Servo Translator provides dosed-loop servo control of electric or
hydraulic servo mators using digital encoder feedback.

Standard features of the Encoder Servo Translator include the following;
» Uses digital encoder with quadrature cutputs

Index marker channel imput

¥4 multiplication of feedback pulses

Fifteen fault and status LEDs

Uses +53 Ve or +12 Vide encoders

10V full scale single-ended analog output

Active high overtravel limit and home inputs

Active low drive enable

Interfaces with encoders that use driver integrated circuits such as 86C30

and 261531

Cptions include the following:
*  Noncomplementary encoder input
*  Drive enable active high or contact closure

26-1
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Figure 26-1 shows the location of important components on the Encoder Servo Translator.

X1 X9 X6 X7

DIP
—", s
Switch 51
i Q] PAL
WILC I
{ (o] - |
o
Test o *2
Boints \ | © -t
o
._'______..-- 13
i _______II,.-ll-I] WA
) :
L
RTI

Figure 26-1, Model 473.66¢ Encoder Servoe Translator Component Location
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Jumpers
3¢t the umpers on the Encoder Servo Translator card using Table 26-1. The
standard connection for each jumper is also noted in the able. Refer to
Figure 26-1 for the jumper locations.

Table 26-1. 473.66c Encoder Serve Translator Jumper Connections

I]umE | Connection | Eles-:rim' |

X 2-3* A
H-a® B Differential operation
Q.10 z
1-2 A
4-5 B TTL operation
10-11 Z
X2 2*r Disconnects ENCODER CLE from bus
1-2 Connects ENCODER CLEK to bus
X3 2 Dizconnects ENCOODER DIR from bus
1-2 D:mrtit's ENCODER DR to bus
X4 1-2% B3l CTU
| Fa g B751 CI’U
x5 1-2* BE = 8 BaM
2-3 2K X ERAM
xXbf 23 Enabled = current flow
1-2 Enabled = no currend flow
X7 i o Ehve enahble active low or contact closure
1-2 Drive enable active high
xXot 1-2# Drrive enable active low
S § Crrive enable active h:iEh or contact closure
X10 2-3* Drive fault active high
1-2 Drive fault active low
X119 |1-2° Internal +12 Vdc
MC External 5 to 12 Vdc
X129 | 1-x- [nternal Analog Ground
MC External Ground
X13 1-2* 3K = 8 RAM
2-3 2K X B RAM
*Standard connection,
tRemove jumper plug and connect to pin 2 only.
$The drive enable can be configured for active high, active low, or
contad closure putpul using jumpers X7 and X9
1 Removing X11 and X12 allows limit, home, drive fault and drive
enable crecuits to be powered by an external supply, (5 to 12 Vdc) using
optical isolation.
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Address DIP Switch

Up to 16 Encoder Servo Translators can be used in a system. Cards with serial numbers of
1704} or higher define addresses by a PAL (part number 442065-01) and a 4-segment DIF
switch oneach card, Set the 4-segment DIF switch 51 with the required address, using
Table 26-2.

Table 26-2. DIP Switch Settings(4-segment DIF switch only)

Switch Seftings:

1=

0 =0FF Example:

1 = Least Significant Bit ,3 m ?ﬁﬂﬂﬂ!ﬁt
d = Most Significant Bit

bit pattern = 0101

TranslalorNo. = &
Encoder Serve Translalor Setting
MNumbear 4321
1 0oo1
2 0010
3 0011
4 0100
5 g101
6 0110
7 0111
B 1000
g 1001
10 1010
11 1011
12 1100
13 1101
14 1110
15 1111
16 0000

Oider Encoder Servo Translator cards (with serial numbers below 17000 do not use a PAL.
Instead, the address is defined by a S-segment DIP switch on each card, as shown in Table
263,
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Table 26-3. Switch Settings for Translator Address Selection (5-5egment Switch Only.

Serial Mo. Less than 17D

Translator | Address | (MSB) (LGB)
Mumber | (Hex) MATS MAT4 MA13 MA12 MAT1
51-1 51-2 51-3 51-4 51-5
*

1 BE=-4F off oM OM off Cifs

2 70-77 off OM oM O off

3 78-7F off ON ON ON ON

] a0-87 O™ off off off o

5 a38-8F oM off off off OM

o] O{-97 oM off off | off

i O8-9F o off off (3] O™

] Al-AT O™ aff OM off off

q AB-AF O off On off O
10 BO-B7F O off On it off

11 BE-BF ] off ON i) O
12 CO-C7 ON ON off off off

13 CA-CF ON ON off ofi ON
14 D0-07 ON ON ofi ON off

15 D&-DF ON ON off ON ON
16 EQ-E7 ON ON ON off off
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Replacing the RTI EPROM

EFROM U16 contains the RTI (Run Time Interpreter). This is the firmware used by the
Encoder Servo Translator to interpret INCOLS6 instructions at run time. In some cases (using
custom firmware) this EPROM must be replaced.

A\ cauTion

Make sure chassis power is OFF before
removing the Encoder Translator to replace this
EPROM.

Carefully remove the existing EPROM at site U16 (using a tool such as a flat-bladed
screwdriver). Install the new EPROM at Ul6. Do not plug in this chip upside down. Use pin
1 of this chip as a reference point:

Pin 1 — g
* Chip pins point away from

YOuU a5 you raad 1ha labed

Fmm>Er

Plug pin 1 of the chip into pin 1 of the socket (pin 1 is in the upper left hand corner of the
socket if you position the card with J2 facing up).

Wiring

Connector [2 on the Encoder Servo Translator provides external connections. Table 26-5
shows pin definitions for this connector.
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Table 26-5. |2 Pin Definitions

Sarvo Transislor

[J2 Pin | Name Description Remote Terminal Board'
Screw Temminals
1 A+ Encoder Phase A input 1
2 Shield Chassis ground 3
3 A- Encoder Phase A complement inpul | 5
El Shield Chassis ground 7
5 Enab Cut - Enable source output 8
| 6 #2 V User + 5 Vidc power lor encodear 11
7 B+ Encoder Phase B input 13
B Shiekd Chassis ground 15
9 B= Encoder Phase B complement input | 17
10 +Vi Imternal +12 Vdc or extermal +5 Vo |19
RSTIIERIEE & 1g Vo
11 VEL CMND Velocity command output 21
12 Shield Chassis ground 23
13 Spare _ 125
14 W GND Infernal 12 V common or extemnal 5 V| 27
[ Pty fo 12 V common
15 +LIMIT Active high +limit input 29
(16 DRIVE FAULT Active high drive fault input a1
i7 +Vx internal +12 Vdc or extemnal +5 Vi | 37-40
Lo + 12 Vde =
18 W GND internal 12 V common or extemal 5 V' | 33-38
S to 12 V comman
19 Wi GND Intezmal 12 V' comemon of axternal 5 W | 2
s la 12 V commaon
| 20 L4 Encoder marker input 4
21 Shigld Chassis ground 6
(22 Z= Encodéer marker complemant inpul | 8
23 Shield C.hassis ground 10
24 Ve GND Intermal 12 V' common of extemal S W | 12
G o 12 WV common ’
25 Ve GND Intermal 12 V' common or external 5 W | 14
to 12 V' comman
| 26 =12V Internal =12 Vde 16
| 27 Shield Chassis ground 18
28 ANALDG GND Imternal 12 V comimon 20
29 ANALDOG GND Imternal 12 V common 22
30 Ve GHND Imtermal 12 V common or extermal 5 W | 24
o 12 V common
a1 EMAB QLT+ Enable sink input 26
a2 —LIMIT Active high —limit input 28
33 HOME Active high home input a0
a4 =12V Internal —12 Vide 32
a5 +x Internal +12 Vde or exfernal 45V io | 37-40
+ 12 Vdo
a6 W GND Infernal 12 V common or exfernal 5 V| 33-36

fo 12 WV comman

MOTE: Vx is normally connected through pmper X11 1o the internal power supply +12 Vdc.
WV GND is normally connected through jumper X12 to the analog ground
* When used with cable 387316-xx
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Cabling

The standard cable used with the Encoder Servo Translator is Model 473 30001 A-200
(Custom Servo Motors part number 387316-xx). This cable connects the Encoder Servo
Translator J2 to the Eemote Terminal Board. Refer to the cabling chapter of this manual for
the cable pinout.

Drive Amplifier =

473.38c Remote
k. bt Terminal Board Encoder
5
a L - A+
i 3 [ A-
L F :!
l:-umrnn-rl T_ 3 H.
+
L] ]
] 7 B
Orive Enablod+) ¥
E l
¥ GHD
T : i F
g -Limili ] ity Z-
sLirmdt ] Drive Enabie (-} r
—e e
Homia
—pe— - 10
- Drive Fault | 11.!.\|'l.-|nr
Va GMD 18
- 13
34 14
ET3 15
16 16
&Vx
3T 17
ET 18
+Wi
g 18
a0 b 128 ¥ Comman
41/ \ NOTE
'2'“" _I_'E""‘I"’" +5 ¥ Ussr or <Vx ks nommally used as
"E i J power Inpul to encoder (deponding upen
oprnacis o
J1 or 42, Using anooder power Fagquitemesnts).
Cablo 473.50c-01A-200 -

Figure 26-2. Cable Configuration for the Encoder Servo Translator

26-8



4f3.66c Encoder Serve Transiator

HOTE External " Internal
48 ¥ Usar or «¥x is normally used as "
power npal b0 encoder [depandlng wpsn ¥
sncodsr powsr reguiremants), :JE
28 | Anatog GHD
B +5V LUSER
0 | +¥x
r 26 | «12¥W
GHD 24 f— Vx Gnd
iH7,
o]
_ ' o
ENCODER o
4 @
e | }tﬂl-ld E
27
4 ==1 2 :
A s T 1 A 4
A - 7 A - E
e ] Shisld
B oy T B4 E
B - S - B- w
=< 21| Shisld =
T # L.'.l a0 T g
L £ - ; 2] Z- &
[ ]
= 12 | BRisla ﬁ
l——-—-—l-I-l-—- i1 YEL CHMHD
Te Sarva & ] =g END
Drive —— — - DRIVE EMjs)
rP_— 7 ORIVE qu_:
14 W GO
o 15 + LAMIT
*—qﬂ' 33 - LEMATT
e T a3 HOME
e 18 DRIVE FAULT
H.C. 17 4 W
38 | « ¥x
34 = 12 ¥
iB j— Wi GHD
36

e

Figure 26-3. Wiring Example
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External Power

External power can be used to optically isolate input signals such as limits, home, and drive
fault. Figure 26-4 shows the connections for an external power supply, using either the
Remote Terminal Board or direct connections to the Encoder Servo Translator |2 connector.

MOTE
Jumpers X11 and
K12 must be
ramoved before
using external
power,
Remoie Terminal Board
Extermal
Power Supply
Wx GND
36 GHND
+ Vx
a7 5 Vio12Vde
Encoder Servo Transkator (J2)
External
Power Supply
WV GND
18 GND
+ W
17 5 V1o 12 Vdc

Figure 26-4. External Power Connections
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473.66c Encoder Servo Transialor

Jumper X6 changes the sense of the enable. In the normal configuration, enabled allows
current flow, disabled means no current fow. Jumpers X7 and X% are used to configure the
drive enable sense as active high, active low, or contact closure. These configurations are
illustrated in Figure 26-5.

Eradsle ON = Cortss! Cheain

Jumper
Description X7 X9
Active High 1-2 M
Active Low NC 1-2*
Contact Closure o [ MNC
MNC =Mo Connect * = Standard Connection
Enabie OH = fcive Low Ennbde ON = Adiie High
Iriamad :I Exiemal Infernal : Exlemal
L L]
i + W [
[ el g g
DOpfocnuser E o e o Eﬂw ;
h aron !
(] L i
Growgnd o : Opdecougier :
E-lmu ' J
: sﬂl':w.ti-l_ - O =]
Jumpers Jumpers
x7 WG X7 1-2
X8 1-2 x4 NG
MOTE
Enabile actrve high current is limited 1o
28 mA maximum. Erable actes low and
comac casure currents ane limibed ba 75
m#& maximum.
Figure 26-5. Enable Circuit Configurations Changing the Enable Sense

Inlemal , Exemal
H o Emabio Out {+]
. J2-1
e R E

i
H Enaiyia D
§ D e-5 .

Jumpers

®r NG

x9 NG
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Limit, Home, and Drive Fault Inputs

Figure 26-6 shows the typical internal electrical configuration for limit, home, and drive
fault inputs.

Exiernal Infernal

+ 12V
/Vﬂptncnupr-er

51002

MNOTE
If Inputs are not used,
they must be tied 1o ground,

Figure 26-6. Internal Configuration of Limit, Home, and Drive Fault Inpaits

Installing the Encoder Servo Translator

A\ cauTion

Make sure chassis power is OFF before
installing this module,

The Encoder Servo Translator requires one slot in the chassis.
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Setup

473.66c Encoder Serve Translater

Take the following steps to set up the Encoder Servo Translator:

1.

2]

Ca s

Verify that the DIF switch segments on the Encoder Servo Translator
are set to the correct numbser.

Verify that the encoder provides the correct type output for the Encoder
Servo Translator.

Verify that the cabling is correct for the tvpe of encoder used.

Check the limit, home, and drive fault wiring.

Verify thal the drive enable jumpers are set correctly.

Use the front panel thumbwheel and toggle switch to tune the servo
loop.
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Thumbwheel, LEDs, and Toggle Switch
Setup Controls and Indicators

The diagnostic/setup controls and indicators consist of a 16- position thumbwheel switch, a
spring-loaded 3-position toggle switch, and an 8-bit LED display. The thumbwheel switch
selects the parameters to be displayed on the LEDs, (Thumbwheel positions 8, 9, E, and F
are not used.) The toggle switch adjusts the parameter selected by the thumbwheel switch,
Figure 26-7 shows the location of these components, and lists the parameters selected by
each thumbwheel position.

LEDs
bame Diesenpicn

Fauhi Ol = il

+Limit O# = om = limi
Lt OB = on kmi

Dive Digabla | O = drive daabiad
Hema O = BE Fedvrez

Detve Faulr | OM = e [aull

Lo Bamtesry OB = peplise ey

a E'SIIEJ-.*-E E

!
i

Dioitike Deesttvanee
Feadiorasst Fraclion
Feedioraard Unils:
(ol Uil

(Mal Used)

“The 1op LED represierng the MSE of an 8-bit wond.

Tt Poin

TIM OO W = s RN S Ry = O

Figure 26-7. Edge-Mounted Switches, Indicators, and Test Points

Thumbwheel position () monitors an B-bit LED display, Table 26-6 descnbes the condition
associated with each LED.
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Table 26-6. Fault and Status LED Display

Serve Translator

Drescriplion

OM = Toggle switch operation en:bled.
OFF = Toggle switch disabled for setup.

O = NVEAM save in progress.

Marker pulse

OM = Command direction is positive
{retractiom).

O = Hold /Mot Go. The Translator holds
its current position.

ON = In position. Command equals
feedback.

Hard excess position error. Motion stops and
fault LED lights.

Soft excess position error. A flag is set to
allow spftware decisions.

Functions can be sct via the front panel controls or by the applications program. To use the
front panel controls, set the thumbwheel switch to position 0 and verify that LED #8 (MSE)
is lit. If LED' #8 is not lit, you must enable it using INCOLB&. If it is lit, you can change
system parameters by first placing the thumbwheel switch to the desired function number
and then pushing the toggle switch up or down to increase or decrease the setting of the

particular function.

Thumbwheel Position Yersus Displayed Parameter

Proportional Gain Adjustment. Selecting thumbwheel position 1 allows
the operator to monitor and adjust the proportional gain setting. Pushing
the toggle switch up increases the proportional gain. Pushing the toggle
swilch down decreases the proportional gain. The proportional gain range
is .25 to 63.75 in (.25 increments. The diagnostic/setup LED display

shows a binary representation of the proportional gain value. For
example, with all LEDs lit, the value represented would be calculated as

follows:

displayed value = 11111111 (binary} = 255 (decimal}

gain value = 255 x 025 = 83,75
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Eeset Time Constant Divider Adjustment. F“ieleci'ing thumbwheel position
2 allows the operator o monitor and adjust the reset time constant divider
(D) used when the reset integrator is enabled. Pushing the toggle switch
up increments the reset time constant divider. Pushing the toggle swilch
down decremenis the rest time constant divider. The LEDs show a binary
representation of the time constant value in the range 1 to 255 (0 means
off), which is calculated as follows:

T
Ric = 4096 x D
where Bte 1% the reset ime constant {seconds)
T is the loop update time in milliseconds
D i% the time constant divider

Drither Amplitude Adjustment. SE]Etti:ng thumbwheel position 3 allows
the operator to monitor and adjust the dither signal amplitude. Pushing
the toggle switch up causes the dither amplitude to increase in 0.0ME%
steps. Pressing the toggle switch down causes the dither amplitude to
decrease in (LMBT steps. The maximum allowed dither amplitude is 12%
of the full scale. The LED display shows the binary representation of the
dither amplitude.

Inserting Loop Bias. Selecting thumbwheel position 4 allows the operator
to remove simple de offsets from the loop without the use of the reset
integrator. This is accomplished by finding the loop bias and
compensating the translator output command accordingly. Mushing the
toggle switch up finds and inserts the loop bias value, Pressing the toggle
switch down clears an existing loop bias value. The LED display shows
the binary representation of the absolute value of the offset up to a
maximum value of 12% of the full scale. The offset polarity is not
indicated.

Recalling Setup Parameters from Memory. Selecting thumbwheel position
5 allows the operator to recall setup parameters saved in NVRAM. The
recalled parameters include proportional gain, reset timme constant, dither
amplitude, loop bias, loop time, feedback loss, diagnostic DAC scaling,
rate/acceleration gain, and feed forward. Pushing the toggle switch up or
down recalls the parameters.

Saving Setup Parameters in Memory. Selecting thumbwheel position 6
allows the operator to save current setup parameters in NVEAM. Pushing
the toggle switch up or down saves the carrent setup parameters. All LEDs
in the display are on while the save process is in progress.

Loop Time Adjustment. Sclecting thumbwheel position 7 allows the
operator to read the time between servo loop updates. The value shown
om the LED display is in 0.25 ms increments. This value is 1.25 ms standard
and is not adjustable.
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Derivative Adjustment. Selecting thumbwheel position A allows the
operator to monitor and adjust the rate stabilization setting. Pushing the
toggle switch up increases the rate gain. Pushing the toggle switch down
decreases the rate gain. The rate gain range is 0 to 255.

Double Derivative Adjustment. Selecting thumbwheel position B allows
the operator to monitor and adjust the acceleration stabilization setting,
Pushing the toggle switch up increases the acceleration gain. Pushing the
toggle switch down decreases the acceleration gain. The acceleration
stabilization adjostment range is 0 to 255,

Feedforward Fraction Adjustment. Selecting thumbwheel position C
allows the operator to monitor the feedforward fraction and adjust the
feedforward. Raising the toggle switch increases the feedforward setting.
Lowering the toggle switch decreases the feedforward setting. The
diagnostic LED display shows a binary representation of the fractional
part of the feedforward setting. For example, with all LEDs lit, the
value represented would be calculated as follows:

displayed value = 1111 1111 (binary) = 255 (decimal)
reset fraction = 003906 x 255 = S9a0N4

The adjustment will overflow or underflow, causing the unit value to
merement or decrement.

Feedforward Units Adjustment. Selecting thumbwheel position I allows
the operator to view and adjust the units part of the feedforward setting.
Raising the toggle switch increases the feedforward setting. Lowering the
swilch decreases the setting. The maximum feedforward units selting is
127

Test Points

The translator drouit card contains edge-mounted test points for monitoring certain
paramelers. These test points are typically used for readout and diagnostic purposes. Table
26-9 lists the test points and the parameters assodated with them.

Table 26-%, Edge-Mounted Test Points

Test Point “Parameter

TI" {(FHASE 1} Phase 1 output of the differential recciver,

TP2 {PHASE 2) Phase 2 output of the differential receiver,

TP3 (MAREER) Marker signal of the differential receiver.

TP4 (DIR) Direction signal input to the accumulation
_ coumnter,

TP5 {(VEL CMND) Analog output command applied to the de

miodor command mput
TPa {ANALDG GND) | Analog pround.
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Troubleshooting the Encoder Servo Translator

Froblem

Steps

Large Fault LED lit on Encoder Servo Translator

1.

Check the Fault and Status indicators to see which fault
ocourred. Set the 16 position thumbwheel switch to position
0 and refer to Table 26-6. One or more of the following
conditions will be indicated:

a. o+ limit or - limit error

b. drive fault

¢. hard excess error

If a fault occurs after power-up, set the thumbwheel] to
position 0 and push the toggle switch up. If this does not
clear the fault read the LEDs and take the appropriate
action as shown in the following procedures,

Problem

+ hmit or - lirmit error

Check the wiring to tovertravel limits.

Check the limit switches.

Check jumper setting for external power supply.
Replace the Encoder Servo Translator

Prablem

Steps

Drrive fault error

1.

Verify operation of amplifier. The amplifier may be in a
fault condition.

Check drive fault jumper X10 for correct setting for your
application.

Check wiring from the amplifier to the Encoder Servo
Translator.

Replace Encoder Servo Translator,

Problem

26-18

Hard Excess Position Error .

This condition exisis when an excess following error fault
has occurred on the Encoder Servo Translator. It is caused by
excess following error exceeding the programmed limit.
(The following error is the difference between the
commanded position and the feedback position. }
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Steps 1. Using the manufacturer's procedures, make sure that the
servo amplifier and motor are fully operabional and
capable of achieving desired speeds.

2. Using INCOLB6 software and your application program
make sure that the hard excess error limit is set to a usable
value. The default value is set to zero. Tﬂ:lina.l settings
would be in the 4096 count range. Translator function 4 in
INCOLBE sets the hard excess error limit.

3. Adijust the proportional loop gain. The proportional loop
gain adjustment is set by INCOL34 software or by putting
the thumbwheel to position to 1 and moving the toggle
swilch up o increase the proportional gain and down o
decrease the proportional gain. Start by adjusting the
proportional gain to its lowest setting. Increase the gain
until minor oscillations occur and then decrease the gain
until they disappear.

4. Check that the drive enable jumper and wiring are set
commectly for your application. The enable output must
match the enable input required by your amplifier.

5. Replace the Encoder Servo Translator.

Problem Mo faults, but no motion,

A cauTion

Make sure chassis power is OFF before
remaving this module.

Steps 1. Check the address switch on the Encoder Servo Translator

2. Check the address switch on the associated Command
Cenerator

3. Check that the drive enable jumper and wiring are set
correctly for your application. The enable output must
match the enable input required by vour amplifier.

4. If the system has more then one axis of motion, make sure
that the Encoder Serve Translator and its Command
Generator are in the correct slots, The backplane is cut o
prevent signals from one axds of motion interfering with
another axis of mobtion, Refer to your system block diagram
for the correct card placement.

5. Check the wiring from the Encoder Servo Translator o the
servo amplifier.
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26-20

a.

Using manufacturer's procedures, make sure that the servo
amplifier and motor are fully operational.

A warniNG

The following procedure involves uncontrolled
actuator movement. Before starting, uncouple
the actuator from any machinery that could be
damaged or cause a safety hazard.

7. Check the application program. The following sample
program will move the motor. Before trying this test make
sure that motion will not cause personal injuries or damage
equipment. This test should be done only after the
amplifier and motor have been verified. This program
initializes the Encoder Servo Translator and mowes the
motor 1 revolution. If vou are working with a different
axis. use that axis number instead of X1, 5=t the
appropriate scale value for the encoder used.

LOGIC:

AXIE X1 = DDC SERVO ;IDENTIFY TRANSLATOR TYPE

SCALE X1 = 4034, FEET SCALE 1024 LIRE EMCODER X 4
ALATOR X1,2 QFF ;TURN DRIVE EMHAELE OFF

XLATOR X1,4 = 2. {5ET EXCESS ERROR TO LARGE VALUE FOR SETUP
HLATOR X1,5 = 2. FE0FT EXCESS ERROR MOT REQUIRED
XLATOR X1,6 = 4. {SET PROPORTIONAL GAIN TO 1

XLATOR X1,7 = 0, : INTEGRATCR OFF

XLATOR X1,B = 0. :DITHER CFF

XLATOR X1,10 = 0. { OFFSET SET TO 0

XLATOR X1,11 = 0. {DERIVATIVE SET TO 0

XLATOR ¥1,12 = 0. ;DOUBLE DERIVATIVE SET TO O

XLATOR ¥1,12 = 0. ;FEED FORWRRD SET To 0

XLATOR ¥1,14 = 0. ;SET FEEDBACK SCALING TO DIVIDE BY I
XLATOR ¥1,15 = [, ;SET SOFTWARE COUNTERS TO O

HALT X1 : RESET TRAMSLATOR

VHMAX X1 = 50.5 ;5ET VMAX TO A HIGH VALUE FOR TEST
AD ¥l = 1,1,1 ACCEL, DECEL = 1 REVW/SEC/SEC VEL = 1 REV/ESEC
DISE X1 = 1 ;SET DISTANCE TO MOVE 1 REV

XLATOR X1 ON ; ENABLE TRANSLATOR

MOVE ¥1 i START MOTION

MHUAIT X1 WALIT FOR MOTION TO STOP

END

If wour system uses more than one Encoder Serve Translator,
swap the translators and try the test in Step 6 again, When
swapping Encoder Servo Translators remember to change
the address switch settings.

If your systemn uses more than one Command Generator,
swap the Command Generators and try this test again.
When swapping Command Generators remember to change
the address swilch settings.
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10. Replace the Encoder Servo Translator
Problem Motor runs away.
Steps 1. Using manufacturer's procedures make sure that the servo
amplifier and motor are fully operational.

2. [If the amplifier and motor are fully operational, then the
motor is running away because the encoder feedback is not
correctly phased or there is no encoder feedback. Perform
the following test program to make sure there is feedback
from the encoder. This test will display the following error
on the computer sereen. To test for encoder feedback, start
the program and turn the shaft on the motor by hand. The
value displayed is the encoder feedback. The maximum
value that can be displayed (before an excess error fault
occurs) will be 16276 . When the fault pcours then the value
displayed resets o zero.

LOGIC:

AXIS ¥1 = DDC SERWVC ; IDENTIFY TRAMSLATOR TYPE

SCALE ¥1 = 1 ' ;SET SCALE TO ENWCODER PULSES

MLATOR 1,2 OFF ;TURM LRIVE EMABLE OFF

MLATOR X1,4 = 18276, ISET EXNCESS ERROR TO LARGE VALUE FOR SETUP
XLATOR X¥1,5 = 16276, TSCFT EXCESS ERROR NOT REQUIRED
¥LATOR X1,6 = 4. i SET PROPORTIOMAL GRIN TCO 1

MLATOR X1,7 = 0. 7 INTEGRATOR QFF

RKLATOR X1,8 = 0. :DITHER OFF

XLATOR X1,10 = 0. ;OFFSET 83ET TO 0

XLATOR X1,11 = 0, DERIVATIVE SET TO O

XLATOR X1,12 = 0. ;DOUBLE DERIVATIVE SET TO D

HLATCOR 1,13 = Q. ;FEED FOBWARD SET TO O

HLATCR X1,14 = 0. ;SET FEEDBACK SCALING TO DIVIDE BY 1
HLATOR 1,15 = 4. FSET SOFTWARE COUNTERS TO O

START DISPLAY ;START DISPLAY TASH

EMD

DISELAY:

Bl = HLATCR X1,2 : READ FOLLOWING ERROR

FRINT 0,Rl1 fPRINT TO COMPUTER SCREEN

START DISFLAY

END

+ LOOF OM TASE

3. If you are getting feedback using the above test then the
encoder is not phased correctly. To change the encoder
phasing swap the A+ encoder lead with the A- encoder
lead.
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Problam

Steps

Muotor oscillates violently

1. Using manufacturer’s procedures, make sure that the servo
amplifier and motor are fully operational.

2. The wolent movermnent could be due o imcormect encoder

phasing, phasing. Refer to the procedure above for
verification of encoder phasing.

3. If the encoder phasing is correct, then the problem is
probably due to excess position loop gain. Adjust the loop
gain down until the escillation goes away.
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Parameter Specification
—gee——————— — —
Encoder Interface:
Type Rotary of linear quadrature
Signal voltage input Differential or single-ended
Input frequency 100 kHz (max)
Differential input impedance 18083
Common mode voltage #15 V (max)
Differential channel amplitude 1V p-p (min)
5V and 12 V encoder supply current 3530 mA (max ¥
Dhgital Servo Controller:
Incremental ition command input 325,000 pps (max}
Feedback input quadrature
Cﬂmpensatinn types proportional, integral, derivative, double-
derivative, and feedforward
Loop update period 175 ms
Dither amplitude nominal 0 to 12% of full scale
Output buffer Up to 10 mA oulput current

Machine Status Interface

Input source current

Chutput sink current

Power requirements (P'WA only i

20 mA at 0V lovertravel limit, drive fault, home
inputs)
73 maA at 0.2 V {drive enable output)

+5 Vde £ 025 V at 900 ma
+12 Vde #1.2 Vdeat 100 mA
212 Ve #1.2 W at 30 maA

Orperating Environment: 07 to 50°C (32° to 122°F) ambient operating
IEI’I’IPEI'ETLI.I."E
Up to 95% humidity, noncondensing
Svstem Requirements 1 chassis shot
" +3 V user encoder supply current derived from +12 V supply
t Assumes internal +12 'V used for optocoupler power.
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2 7 Model 475.71c Command Enable
Module

Introduction

The Model 475.71¢ Command Enable Module provides a control interface between
[NCOLS&/ Motion Plus™ control systern command outputs and drive/factuator command

inputs.
Standard features of the Command Enable Module include the following:

*  +15 Vide power input
* Enable control of output signals for two separate axes
*  Panel or DIN rail mounting

Options include the following:

*  +12 Vde power input®
*  Optional power input*]

*  Requires jumper change.
1 Requires additional component.

Figure 27-1 shows the location of important components on the Command Enable Module.

O o
1

o L x1 | [ x| 0

0 O

O 1] Terminal Block s

J1

Figure 27-1. Model 473.71c Command Enable Module
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Jumpers

Check or change jumper settings according to Table 27-1. The standard connection is noted.

Optional settings may require extra hardware.

Table 27-1. Command Enable Module Jumper Connections

 Power Supply X Axis Y Axis
Jumper X1 Jumper X2
+15 VDC 1-6 1-8*
+12VDC 25 _ 25 _
+“’x =i _ HI'I HII
[“Standard Gonfiguration
*Requires Resistor Selection:
X Axis
R5=(V/0.025) - 200
¥ Axis
RE=(\/D.025) - 200

The table shows formulas for selecting the resistors, which must be changed for Vx voltages
other than +15 V or +12 V. Resistor R5 affects the X axis only. Resistor R6 affects the Y axis

only. The formula is applied as shown in the following example, to select a resistor and

power requirement for the X axis.
Exampile:

+Vx m +24 VDC
BES = (+Wx /) - 200 where |
200 0
BS5 = (24 / 0u25) - 200
= 7a0 0 (Select 750 £2)

Powerrequired = Px R x 2 where |
R

2
= 0938 W (Select 1 W)

is the normal current ((L025 A)
is the mormal codl resistance.

is 0LO23 A
is 750 £2
is a safety factor



Wiring

Cablin

475.71¢ Command Enable Module

Table 27-2. Pin Definitions (J1)
Pin Signal Name Description
_
1 WV + Power supply input
2 SHIELD Shield connection point
3 XCMND + M X Axis +Valocty Command Input
4 XOMND -IN X Axis -Velocity Command Input
5 Y CMND + IN Y Axis +Velocty Command Input
6 Y CMND - IN Y Axis -Velocity Command Input
7 X ENAB IN X Axis Active Low Enable input
B ¥ ENAB IN Y Axis Active Low Enable Input
9 X CMND + OUT X Axis +Velocity Command Output
10 | XCMMND - OUT X Axis -Velocity Command Output
1 ¥ CMND + OUT Y Axis +Velocity Command Cutput
12 | Y CMND - OUT ¥ Axis -Velocity Command Output
g

Figure 27-2 shows cable configpurations for connecting the Command Enable Module to
various Mobion Plus/473 axis cards. The Command Enable Module card mmest be mounted
within 10 ft of the controller. Refer to Appendix B of this manual for grounding and
shielding considerations.

A shield conmection point is provided at J1 pin 2. Shield connection to chassis ground is tied
at the controller end. Twisted shielded pairs are recommended for routing signals between
the Command Enable Module and the drive/actuator.

Tedeaud Far

Centralier Command Enabic
...... : e /
Anis Ctpn A X DrivadArtusioe
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SHELD Iogatier on lhe
I
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i Moduls, Conmdn® Ji
i Twmind Par e 6 e EF mre
" timd imge e on |he
Commardd Enatss
Conimiar f
A Carg F / ¥ Drivafbciustor | Modsde
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£ ¥ AN DT
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Figure 27-2. Cable Configurations
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475 Fic Command Enable MWoduls

Installing the Command Enable Module

The Command Enable Module comes with a hardware mounting kit consisting of plastic

ing feet with self-starting screws for DIN rail mounting (DIN EM 50022, 35 mm x 7.5
mm) and nylon spacers (1/2 in. long) with 6-32 UNC mounting screws (3,/4 in. long) for panel
mounting. Mounting dimensions are shown in Figure 27-3.

A5
B an)

3
L
B
Ey

.25 b, el
(E:k wr

] i (0.5 i el
e M2 ‘{ I [T wamal
7 L3 {14 ma)
T s Typecal

& Mo b Para) 4 Hobe for Dk
Meurbeg ldaurng

Figure 27-3. Mounting Dimensions
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475 71c Command Enable Module

Troubleshooting the Command Enable Module

Problem

Possible Causes

System drifts and does not respond to command inpat.

Incorrect wiring

Incorrect module configuration
Enable inactive

. Check the wiring between the axis card and the Command

Enable module.

. Verify that the jumpers X1 and X2 are in the correct

positon for the input voltage used. If using the selectable
output range, you must install the correct values for RS and
R,

Verify that the enable signal from the axis card is active

low.

Specifications

Pararmetar

Specification

Power Reguirements:
+Wx

Command Inputs

Aeed Relay

Operaling Environment

Tamparalure
Hurmidity

+11 0 +24 Vdc al 25 mA per axis
10 Vide or 2100 mdA max

200 £2 coll nominal resistance at 25 *C
operaling ime 1 ms max

internal diode protection

dry contacts

07 1o 50°C (32 to 122 °F)
up to 30% noncondensing
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Model 475.70¢ Voltage-to-Current
Converter Module

Introduction

The Model 475.70c Voltage-to-Current Converter provides an interface between
INCOLBS, Motion Flus™ control systems and hydraulic servo valves requiring a current
oormmand.

Standard features of the Voltage-to-Current Converter include the following:

# S50 maA full scale current
Enable control of the output signal
* Panel or DIN rail mounting

Options include the following:
25 maA full scale current output®

100 mA full scale current output®
Selectable full scale current output™]

*  Requires jumper change.
1 Requires addittonal component.

Figure 28-1 shows the location of important components on the Voltage-to-Current
Converter.

Q 'R7| Qo

9 Em) ©

O O
1 B

) Terminal Block Q

o1

Figure 28-1. Model 475.70c YVoltage-to-Current Converter
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475.70c Veltage-to-Currant Converier

Jumpers

Check or change jumper settings according to Table 28-1. The standard connection is noted.
Optional settings may require extra hardware.

Table 28-1. Voltage-to-Current Converter Jumper Connections

Jumpaer Connectlon Description
x1 1-8° 50 maA full scale current output
2-7 25 mA full scale curmrent output
3-B 100 mA full scale current output
4-59 Selactable full scale current oulpul
* Standard connection
Resistor selection irad [AT)

Resistor B7 must be selected for full scale values other than those listed, The calculation is
as follows:

EFf= ].I"].fs
whene Ifs is the full scale current desired, in amps
R7 is the required resistance for the current limiting resistor (R7), in
ohms.
Example:

‘The desired full scale current is 440 mA
R=1,/00M =235 chms
Power = Ifg x ljg x BR¥ x 2 (where 2 is a safety factor)
=0 x 0 xS5x2
= [L# walls

Lize a 0.1 watt resistor



475, T0e Voltage-te-Currant Converter

Wiring
Table 28-2, Pin Definitions (J1)

J1 Hame Description

Pin

1 VEL CMND 410 Vdc tull scale velocity command

2 +12V +12 V power supply input

3 12V COM 12 V common power supply Input

4 =12V =12 V power supply imput

5 SHIELD Shield connection point

B -ENABLE Active low enable input

7 CURR 5RC Cument source to valve

a8 CURR RET Currant retum from valve
Cabling

Table 28-3 and Figure 28-2 show cable configurations for connecting the Voltage-to-Current

Converter to various Motion Plus/473 axis cards. The Voltage-

to-Current Converter card

must be mounted within 10 ft of the controller. Refer to Appendix B of this manual for
grounding and shielding considerations.

Table 28-3. Cable Configurations
Voltage-to- | Mame 473.66¢ Encoder Translator | 473.70¢ 473.19¢
Current ar Analog 11D Servo
Comvarier 473 65 Resaolver Translator | Procassor Transkatar
(J1 Pins) Direct [J2} Via Remota
Tarm. Bd,
_mnam:n:
i VEL CMND | 11 21 29 (CHDjor | B
_ _ B 31 {CH1)

2 +12V 17 ar 35 ar-40 19 13

3 12V COM 18 of 36 J3-36 20 20

4 -12V ad 32 24 L 14

5 SHIELD 12 23 18 or 25 18 or 19

& EMABLE 31 2h 15 8
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475,70 Volags-to-Currant Convartar

Controller Twisted pair
Translator Vohage-to-Current
P Converier Module
+12V
2
12veoMm |,
-12V g
VEL CMND |,
ENABLE |
sHELD |, "

Figure 28-1. Cable Configurations

IMPORTANT

Observe general signal precautions for cable
routing. Mount the Voltage-to-Current
Converter Module within 10 ft of the controller.
Cable routing should be physically isolated

from high frequency or high power conductors.

A shield connection point is provided at J1-5.
Shield connection to chassis ground is tied at
the controller end. Twisted pairs with shields
are recommended for signal routing between the
Voltage-to-Current Converter Module and the
servp valve,
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475 T0c Voltage-to-Current Converier

Installing the Voltage-to-Current Converter

I]E‘u’nling:—tp—ﬁm.t Converter Module comes with a hardware mounting
of plastic mounting feet with self-starting screws for DIN rail

kit st
(DIM EN 50022, 35

mm x 7.5 mm) and nylon spacers (1,/2 in. long) with 6-32 UNC mounting screws (3/4 in. long)
for panel mounting. Mounting dimensions are shown in Figure 28-3.

&5 in.

15 in
(88.5 mm]
025 i rul
15-'31“? J
Té = - 51
0,00 in
{228 mm)
-l—-ll - R 4 2.0 in.
s ieh %
{178 mmi [TE2 mamy
) 5 — _— =
090 in.
{22 8 mim)
o e Torminal Bk == ]
025 in. nel /
#5.3 mm| 100 | 0.250n. ol
(7652 mm) i [E.3 memi
0,960 I, (4.3 mm) 0136 in. {3.4 mm]
Tymical Typical
4 Hiokees Tow Panl 4 Hiokrs for DI
Maunting Mesining

Figure 26-3. Mounting Dimensions
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475, T0c Vollage-to-Curreni Converier

Troubleshooting the Voltage-to-Current Converter

Praoblam

Possible Causes

Steps

System drifts and valve does not respond to command input.

* [ncorrect wiring
* [Incorrect module configuration
* Enable inactive

. Check the wiring between the axis card and the Voltage-

to-Current Converter,

. Verify that jumper X1 is in the correct position for your

application. If using the Selectable output range, you must
install the correct resistor at R7.

. Verify that the enable signal from the axis card is active

lowe.

Prablem
Posslble Causes

Steps

Incorrect system response
* Incorrect full scale output

Verify that jumper X1 is in the correct position for your

| application. If using the Selectable output range, you must

install the correct resistor at BF.

. Werify that the serve valve is configured correctly.

Typical valve configurations are shown below.

Sarlas Parallal

§
]
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Specifications

475.70c Volltage-lo-Current Converier

Parameter Specification
Fower requirements +12 V al 150 mA madmum
-12V at 150 mA maximum
Command input +10 Vide analog maximum
Current output 100 mA maximum {850 max resistance at 100 mA)
Operating temperature 0 to S0MC{32 to 122°F)
Operafing humidity Up to 90%, noncondensing
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Model 475.50c Cables

Introduction
Cables designed for connecting components of the Motion Plus system have model numbers
beginning 473.50c-. Pinout and configuration details are included in this subsection. Series
473.50- cables are listed in Table 29-1.

Table 29-1. Series 473.50 Cables

Model Number Custom Servo Connects this To this
Maotors Part Mo,
473.50c-00A-300 IB3629-XX 32 10 Interface (Unterminated at one end
for connection to customer
- terminal board)
473, 50007 A=200 IETIE-XNN 32 1/O Interface or Eemote Terminal Board
Encoder Servo
Translator pr
Resolver Servio
Translator
473.50c-01 A-300 3686753 32 1/0 Interface Remote Terminal Board
47350c-05A-200 | 393710-XX 32 1/0 Interface {one) 16-position Opto
rmotherboard
473 50c-06A-300 | 368615-XX 32 /O Interface (two) 16-position Opto
miotherboards _
47350c-08A-100 | 371538-XX (adapter cable, connects two cables to one 32 1/0
. Interface) N
473 50c-10A0XX | 393709-x(X 32 1O Interface or Femobe data devices
Remote Terminal
. Board - o
473.50c-13A-300 | 384976-XX CRT Interface Composite CRT Monitor
473.50c-25A-300 A0B344-XXK System Processoror | 1BM PC
High Speed System
- _ Processor
473 50c-25B8-300 42 BE-X X Frocessor or IBM AT
High Speed System
Processar
473.50c-26A-300 | 426457-XX GTEK EFROM IBEM PC
. Frogrammer - _
473.50c-26B-300 4264 89-3X GTEK EFROM IBM AT
Programamier
A73.50c-31A-200 AR2012=-XM Femote Terminal Servo Translator
Board
(473 50c-33A-001 | 418158-XX Remote Terminal | | Encoder Interface
Board
473 50c-35A200 | 3B9186-XX Remote Terminal | Temposonics Servo
Board ’_thslamr
473.50C-36A-300 | 453850-XX Analog 1/0 Phoenix tvpe remote Lb,
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475.50c Cables

473.50c-00A-300 Unterminated 1/0 Cable

The Model 473.50c-00A-300 Unterminated [/ Cable is used to comnect the Model 473.10¢

32 1/0 Interface to external 1,/0 and power supply. This 10-ft round cable is unterminated at
one end for connection to a customer terminal board. The other end is terminated with a 36-
pin "D type male connector (AMP part no. 552144-1, Custom Servo Motors part no. 113706~
47) which mates to the 32 1/0 Interface card. Table 29-2 lists the pin numbers and INCOLBS
1/0 numbers of this cable for Card 1.

Table 29-2. Cable Configuration (473.50c-00A-300)

it:mmmmin I]II'*-]['.‘ELSE I,.i'l:I'Nu-I Color Code |

1 1 BLUE/WHITE
. 3 GREEN/WHITE

3 5 GRAY/WHITE

1 7 ORAMNGE/RED

5 ] BROWN/RED

b 1 BLUE/BLACK.

7 13 GREEN/BLACK

] 15 GRAY/BLACK

] 17 ORAMNGE/ YELLOW
10 14 BROWMN /YELLOW
11 1 BLUE/VIOLET

12 pE] GREEN, VIOLET

13 25 GRAY/VIOLET

14 7 WHITE/ ORANGE
15 70 WHITE/ BROWN
16 EY] RED,BLUE

17 +Vdc YELLOW, ORANGE
18 Vdc RED/ GREEM

19 2 ORANGE/WHITE
20 4 BROWN/WHITE
7 3 BLUE/RED

73 ] CREEN/RED

73 10 GRAY/RED

24 12 ORANGE/BLACK
75 14 BROWN /BLACK
26 16 BLUE/ YELLOW

77 18 GREEN/ YELLOW
78 20 CRAY/YELLOW
75 2 ORAMNGE/ VIOLET
30 24 BROWN/ VIOLET
31 26 WHITE/SBELUE

32 2B WHITE/GREEM

33 30 WHITE/GRAY

34 32 RED,/ORANGE _

35 Ve YELLOW /GREEN
36 Vdc RED,; BROWMN




475.50c Cables

Model 473.50c-01A-200 Cable

The Model 473.50c-01A-200 Cable is a 4-ft ribbon cable terminated at both ends with

"D male connectors (AMF part number 554084-1, Custom Servo Motors part number 113706~
61). The cable is designed to connect the Model 473.10¢ 32 /0 Interface to the Model
473.38c-02A-000 Remote Terminal Board. The Remote Terminal Board provides screw-
terminal connections for up 1o 32 [/0 points plus an external power supply.

The cable also connects Models 473.65¢ Resolver Servo Translator and 473.66c Encoder Servio
Translator to the Remobe Terminal Board.,

1 1

2 2

3 3

i 4

5 5

i1 &

7 T

8 8

a9 8

10 10
11 11
12 12
13 13
14 14
15 15
16 16
i7 17
18 18
18 15
20 20
21 21
22 22
23 23
24 24
25 25
285 26
27 27
28 28
29 it
30 30
a1 Y |
32 32
33 33
34 34
35 a5
36 6

Figure 29-1. Cable Configuration (473.50c-01 A-200)
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475.50c Cables

Model 473.50c-01A-300 Cable

The Model 473 50c-01A-300 Cable is a 10-ft round cable terminated at both ends with 36-pin
" male connectors (AMFP part number 552144-1, Custom Servo Motors part number 113706-
47). The cable is designed to connect the Model 473.10c 32 1/0 Interface to the Model
473.380-02A-000 Remote Terminal Board. The Eemote Terminal Board provides screw-
terminal connections for up to 32 1/0 points plus an external power supply.

BLUE/WHITE
GREEN'WHITE
GRAY/WHITE
ORANGE/RED
BRCWHNRED
BLUE/BLACK
GREENBLACK
GRAY/BLACK

WO s R A S R =

24 ORANGEBLACK

25 BROWNBLACK

2§ |——BLUENELLOW
27 |—CGBREENYELLOW
og | GRAYNELLOW
2g ORAMGENVIOLET

a0 BEROWNNVICLET

31 WHITE/BLLE

g0 L WHITE/GREEN
g | WHITE/GRAY
94 |— BEDVORANGE
a5 |— YELLOW/GREEN
96 I—— BEDBROWN

i
S REBKLEEBNRNRER SIS REBRIZO I nreN-

Figure 29-2. Cable Configuration {473.50c-01A-300)
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475.50c Cables

473.50c-05A-300 Cable

The Model 473.50c-05A-300 32 1,/0 Cable is a 10-ft round cable designed to connect the
Model 473.10¢ 32 1/0 Interface to a single Model 473.36c-02A-000 16-position Opto
Motherboard. A 50-pin edge connector is provided for the motherboard, and a 36-pin "D"
male connector plugs into the [/0 interface. Figure 29-3 shows the configuration for these
connectors. Connects [/0 points 1-16 to the 32 1/0 Card.

Viking Part Number 3WH25/1JN5 AMP Part Mumbsar 552144-1
Custom Servo Motors Part Numbar 100437-03 Cusiom Sarvo Motors Pan Mumbar 113706-47

32 1o
Intarface

AlH
OPTO22 | 47| —GBREENBED |

a1s | _GBAYRED |

a1e | BLUEBIACK |
ORANGEBLAGK

Al3

s | GREEN/BLACK

A [cravmiack

Ao | BLUEVELLOW | ¢

Nos [__YELLOWORANGE | 22

pos | —DEDVGREEN | .o

Figure 29-3. Cable Configuration (473.50c-05A-300)
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475.50e Cables

473.50c-06A-300 Cable

The Model 473 50c-06A-300 32 /0 Cable is a 10-ft cable designed to connect the Model
473.10¢ 32 1/O Interface to two Model 473.36¢- IZA-000 16-position Opto Motherboards. A

in edge connector is

provided for each motherboard, and a 36-pin "D7 male connector

S-pin
plugs into the /0 interface. Figure 29-4 shows the configuration for these connectors.

Twa Connacions

Viking Part Numbar IVH2STING
Cusiom Sarvo Motors Part Mumbar 10043703

QFTO 22
Lower 1'O
(1 TO 18)

OPTO 22
Upper 1O
{17 TO 32)

A4
A23
A2
A2
A2
A9
Al
AT
AlB
A15
Ald
A13

A2 |
Al |
A1 |

A24 |
A23 |
A22 |

A2
A20
AlD
A1B
AT
MG
A5
A4
A3
Ai2
a11
A0
Ad

AZ25
B2b

WHITE/BROWN

BIRCHIROPOREROYN -

WHITE/GRAY

| REDBLUE
EN

REDEBROWN

h- Ak e ks R

mBaka

& &R

AMF Fari Number 552144-1
Cusiom Sarvo Motors Par Numbsr 113706-47

32 1O
Interface

Figure 294, Cable Configuration (473.50¢-06A-300
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475.50c Cables

473.50c-08A-300 Adapter Cable

The Model 473.50c-08A-100 Adapter Cable is a 1-ft RIBBON cable that allows two cables
to be connected to one Model 473.10¢ 32 1/0 Interface. The cable is terminated with one 36-
pin "DF male connector (AMFP part number 554084-1, Custom Servo Motors part number
113706-61) which plugs into the 32 /0 Interface, and two 36 pin "D” female connectors
(AMP part number 553601-1, Custom Servo Motors part number 113706-62, one at the end,
and one 3 inches from the end) for connection to other cables, As shown in Figure 29-5, pin
configurations are identical for all three connectors.

1 1 1
2 2 2
3 | 3
4 4 4
5 5 -]
L] ;] L]
Fi 7 T
8 ] B
8 a 9
10 10 10
11 1 11
12 12 12
13 13 13
14 14 14
15 15 15
32 110 18 18 16
Interface 17 17 17
18 18 18
19 19 18
20 20 20
21 21 g |
22 22 22
23 23 23
24 od 24
25 2] 25
26 26 26
27 &y a7
28 28 28
29 28 29
30 30 a0
a an k3
az a2 32
33 3 a3
34 34 34
a5 as as
a6 B 36

Figure 29-5. Cable Configuration (473.50c-08A-300)



475.50¢ Cables

473.50c-10A-0XX 32 I/O Remote Data Bus Cable

The Model 473.50c-10A-0XX 32 [/0 Remote Data Bus Cable is used to connect Remote Data
Bus devices such as thumbwheels, LCD or LED displays, and keypads to the 32 1/O
Interface. The following devices are compatible with this cable:

= Model 473.06c Remote Keypad (one per cable)
*  Model 473.07c Thumbwheel Switch (1 to 32 per cable)

* Model 473.09¢ LED Display (1 to 5 per cable, more than 5 requires a custom
cable)

e Model 473.13¢ LCD Display (one per cable)

The Remote Data Bus Cable is a 20-conductor ribbon cable terminated with a 36-pin "D"
male connector (AMP part number 554084-1, Custom Servo Motors part number 113706-61)
and supplied with a separate connector (3M pant number 3421-6020, Custom Servo Motors
part number 100834-05) for each Eemote Data Bus device. Refer to Figure 29-5. The cable
length is 10 ft from the D connector to the first device connector, and 1 ft between device
connectors. The number of device connectors provided with the cable is denoted by an
extension to the model number, Model 473.50- 10A-001 has one device connector, while
<2 has two device connectors, <03 has three, etc.

When the Remote Data Bus Cable is connected directly to an 32 1/0 Interface card, other
I/0 connections are not supported by the card, and +12 Vide power is provided via the 32 1/0
Interface jumpers.

Alternatively, the Remote Data Bus Cable can be plugged into the Model 473.38c Remote

Terminal Board, with terminals remaining for 16 additional 1/0 points plus an external
power supply.
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AP Part Number 5521 44-1
iCustom Servo Molors Part Number 113706-47

21
Interface

38
18
a5
17
4
16
B
15
32
14
N
13
30
12
28
1
28
10
27
'

10
19
2
18
a8
17
7
16
]
15
5
14
&
13
3
12
2
1
1

475.50¢ Cables

M Part Humbsar 3421-6020
Custom Sarvo Motors Part Mumber 100834-05

Remote
Bus
Device

Figure 29-6. Cable Configuration (473.50c-10A-000( Remote Data Bus Cable)
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475.50c Cablas

473.50c-13A-300

The Model 473.50c-13A-300 Cable is designed to connect the Model 473 08c CRT Interface to
the a composite monitor, such as the Model 473.91c-09A-003 CRT Monitor. This is a 10-ft
coaxial cable configured as shown in Figure 29-7. Tt includes a phono plug connector
{Switchcraft part number 39F2159, Costom Servo Motors part number 111395-17) on one end
and a BNC plug (AMP part number 227079-9, Custom Servo Motors part number 100446-01)
om the pther end.

ﬁ§¥§E mber 227079-9 Phono plug
numiber
Custom Servo Molors part number 100448-01) {Switchcraft part number 39F2159

Cuglom Sarvo Modors part number 111395-17)

Figure 29-7. Cable Configuration (473 .50¢-13A-300)

473.50c-25A-300

The Model 473.50c-25A-300 Cable is designed to connect the Model 473.60c System Processor
to the serial port of an [BM 'C microcomputer. Both ends are terminated with 25-pin
conniectors. The male end (Cannon part number DBMA-25F, Custom Servo Motors part
number 100441-10) connects to the System Processor module. The female end (Cannon part
number DEMA-255, Custom Servo Motors part number 10044 1-11) connects to the 1BM PC
serial port, as shown in Figure 29- 8.

2 | _mepo |2

oure| 5| (B
p :| rocessor
20 [
- GREEN, 5

Figure 28-8. Cable Configuration { 473 50c-25A-300)



#75.50c Cables

473.50c-25B-300

The Model 473.50c-258-300 Cable is designed to connect the Model 473.60c System Processor
to the serial port of an [BM AT microcomputer. Both ends are terminated. The 25-pin male
end (Cannon part number DEMA-25P, Custom Servo Motors part number 100441-10) connects
to the System Processor module. The 9-pin female end (Cannon part number DEMA-95,
Custom Servo Motors part number 100441-70) connects to the TBM AT, as shown in Figure 29-
9.

4 Loy em
IBM AT g ] j o mmr
5 —-——-J-—-—':'E““_ Fi
. ol P

Figure 29-9, Cable Configuration ( 473.50c-258-300)

473.50c-26A-300

The Model 473.50c-26A-300 Cable is designed to connect the GTEK EPROM Programmer to
an IBM PC microcomputer, as shown in Figure 29-10. Both ends are terminated with female
I5-pin connectors (Cannon part number DEMA-255, Custom Servo Motors part number

10044 1-11}

GTEK

IBM PC Programmer

E

i

Figure 29-10, Cable Configurations (473.50c-26A-3000



475.50c Cablas

473.50c-26B-300

The Model 473 50c-268-200 Cable is designed to connect the GTEK EPROM Programmer to
an IBM AT, as shown in Figure 20-11. The IBM AT end is terminated with a female 9-pin
connector (Cannon part number DEMA-95, Custom Servo Motors part number 100441-70). The
GTEK end is terminated with a female 25-pin connector (Cannon part number DEMA-255,
Custom Servo Motors part number 100441-11).

GTEK

IBM AT Programmer

OB O~ W
~ e @

Figure 29-11. Cable Configurations (473.50c-268-300)
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473.50c-31A-200

The Model 473.50c-31A-200 Cable is designed to connect the Model 473.19¢ Servo Translator
to the Model 473.38¢ Remote Terminal Board. One end is terminated with a 24-pin connector
{AMP part number 552272-1, Castom Servo Motors part number 114732-02) which connects to
the Servo Translator. The other end is terminated with a 36-pin "D" male connector (AMP
part number 552274-1, Custom Servo Motors part number 114732-01) which connects to the
Remote Terminal Board. Figure 29-12 shows the cable configuration.

Servo
Translator

24-pin
Connector

36-pin
Connaciar

& =

C e L L

10 —OFRANGE |

HED

13

GREEN

15

RED

11

BLUE

YELLOW

BROWN

18

ORANGE

21

WHITE

SHIELD

1
19
2
20
3
21
4
22
26
g
27
10
23
B
17
18
24
T
25
B
28
5

18

Figure 29-12, Cable Configuration (473.50c-31A-200)

475.50c Cables

Remote
Terminal
Board

(J1 or J2)
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475.50c Cables

473.50c-33A-001

The 473.50c-33A-001 Cable connects the Model 473.24c Encoder

Interface card to the Model 473 38c Remote Terminal Board (RTB). One end is terminated
with a 24-pin connector (Amphenol part number 57-30240, Custom Servo Motors part number
100440-04) which connects to the Encoder Interface. The other end is terminated with a 36-
pin "D male connector (AMP part number 552274-1, Custom Servo Motors part number
114732-01) which connects to the Remobe Terminal Board. Figure 29-13 shows the cable

configuration.

24-pin SE6-pin
Connecior Conmector
12
i I
. BLACK
o] =3 4
'\.r'
¢ WHITE
s [ BLACK 2
Lyt Remaote
Encoder oy ety GREEN 3 Terminal
Interface 20 [—— BLACK 29 Board
2
I A ) (J1 or J2)
[ — BLACK a9
O

Figure 28-11. Cable Configuration (473.50c-33A-001)
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475.500 Cablas

473.50c-35A-200

The 473.50c-35A-200 Cable is designed to connect the Model 473.21¢ Temposonics Servo
Translator to the Model 47338c Remote Terminal Board. One end is terminated with a 24~
pin connector (AMP part number 552272-1, Custom Servo Motors part number 114732-
(2)which connects to the Temposonics Servo Translator. The other end is terminated with a
36-pin "D male connector (AMP part number 552274-1, Custom Servo Motors part number
114732-01) which connects to the ETB. Figure 29-12 shows the cable configuration.

24-pin JE-pin
Connector Connector

:

=4

EﬂlﬂEiﬂ—l—lm

Remote
Terminal
Board

(41 or J2)

Temposonics
Servo
Translator

YELLOW

ki

[+1]

ORANGE
BLACK
WHITE
RED
GREEN

)

mnmummﬂhmum-u-

B R

e

b LR = = L =8 R) = [

Figure 29-12. Cable Configuration (473.50¢-35A-200)
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475.50c Cables

473.50c-36A-300

The 473.50c-36A-300 Cable is designed to connect the Model 473.70c-01A-000 Analog 1/0
Processor through a 5-ft ribbon cable (consisting of 20 twisted pairs) to a Phoenix 40-
connection terminal board. The cable is terminated at each end with a 40-pin connector (3M
part number 3417-6640, Custom Servo Motors part number 118655-88). Figure 29-13 shows the
cable configuration.
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Tuning the Servo System

Introduction
using Motion Plus controllers. The following topics are included:
Al Quick Start Procedure provides a shortout for experienced users.

A.2. Loop Description describes typical Motion Plus servo loops and characterizes
velocity loops and position loops.

A3, System Specification establishes the systemn parameters required for position
loop calibration.

A4. Ipsition Loop Calibration prowvides a calibration procedure for the position loop.

A.5. Position Loop Tuning provides a tuning procedure for use in cases of loop
instability.

A6, Miscellaneous Adjustments describes the use of velocity feedforward and the
integrator time constant.

A.1 Quick Start Procedure

For experienced users, who are familiar with servo systems, can use the following quick
start procedure. A more detailed guide is provided in the remainder of this appendix
(sections A2 to Ab).

Specify the System Parameters:

1.  Maximum velocity Ve _ wunits/second

2. Maxirmum command L = valts

3. Maximum change in velocity W= radians, second

4. Total system inertia ] = ;:u:n.:T'm:l-:inu:l'n--sam::cr:l'u::l2
3. Acceleration torque T = inch-pounds

. Required resolution R = wniks

7. Maximum acceleration A = radians/second?
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Calculate the Loop Factors:

2.

10.

11.

12.

13.

14.

15.

16.

Velocity loop gain Ky= V/C = {units/second Jvolt
Velocity loop time constant

Tc= {mﬂ.ﬁ.ﬁ' = seconds

Position scale, 522/R = counts/ unit

Position loop gain

KL= (Ky xKpx5)/248 = seconds-1

TCL = 2048/ (Ky = KP x5 = seconds

Application time constant

TCs = w/A = seconds

Minimum proportional gain

Kpmin= 2048 / (TCA % Ky % §) =

Maximum proportional gain Kpmu
683 S (TCy x Ky x5}

Adjust w, LT, Kp, Ky, and 5 as required until TCp, 23 2 TC,.

Calibrate the Position Loop

17.

18.

19.

20.

21.

Set up and tune the velocity loop according to the instructions provided by the
servo amplifier manufacturer. (This step sets Ky.)

Set the

SCALES = counts/ unit
Set the

N POSN = units

et the

EXCESSERROR =1.2% V /KL= units

Set the

proportional gain (Kp) B T e e

Tune the Fosition Loop . Use this procedure if TCp, < 3 x TCv, or if the position loop
demonsirales instability.

A

23..
24.

A-2

Connect an oscifloscope to the tachometer or a test point on the servo amplifier
that provides a velocity signal. Display velocity versus time.

i the System to ide a command and run this Arm.
Progra sys provide a repeated step progr
Increase the proportional gain ﬂCF] until the response becomes underdamped.



25. Increase the double rate (K44) until the instability decays as quickly as possible.
26.  Adjust the rate (Kq), until the overshoot is reduced to a minimum.

A.2 Loop Description
Definition

A seroo system is a feedback system in which the output or some function of the output is fed
back for comparison with the input. The difference between these quantities (the error) is
used to control a source of power,

In Motion Plus applications, a servo system is used most often to control the position of a
machine member and hrefmedin.thtrdnrq,uapmiﬂmhnp A simplified position loop
is illustrated in Figure A-1. The actual position is compared with the commanded position,
and the difference (the position error) is used to control the machine.

Commanded Faaltien Actual
Position Error Amplifiar/ Position
Machine >

Figure A-1. Position Loop

The element that performs this comparison and generates the position error is the position
controller. The position controller used here is a Motion Plus system. [t will be referred to as
the Controller.

The position error signal generated by the Controller is amplified to drive the servo
actuator which propels the machine member. Servo actuators may be either electric or
hydraulic, rotary or linear.

A position feedback transducer provides feedback of the actual position of the machine
member to the Controller. Encoders, resolvers, and Temposonics transducers are used in
Motion Flus systems as position feedback transducers,

Figure A-2 illustrates the interconnections of a typical position loop.
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Fosltion Controller
Commarnded Pasitlen
Pasltlan Ertod Servo Sarve
; —* Amplifier Actuator!
Machine
Actusl =
Posltlon
Actus! Posision Positlon
Tranaducer
Figu.m A=2, T:.rpiﬂl Pasition me

Calibration (as in saction A3} is always required to integrate the various elements
properly in the position loop. In addition, tuning (as in section A.4) may be necessary to
compensate for instability in the position loop.

In Motion Plus servo applications, the position loop is the major servo loop. This loop is
controlled by a Motion Plus servo module: Encoder Servo Translator, Resolver Servo
Translator, or Temposonics Servo Translator.

Electric Servo Loops

The diagrams on the following pages illustrate position loops with electric servo
components, or electric servo loops. The elements of a position loop are:

the Controller

the servo amplifier and servo motor
the drive train and connected load
the position feedback transducer

The electric servo loop can be configured with the load outside the loop or inside the loop.

Load Cutside. In the sysiem illustrated in Figure A-3, the ransducer is coupled directly to
the servo motor. This tight coupling between motor and transducer translates into the
highest dynamic performance capability of the position loop. Although the load inertia
and load torgue affect the performance of the position loop, the load is said to be
dynamically “putside” the position loop.

A4



Poaition Loop

— —— —
¥aloolty Loop Machine
.
— - - e -
Positian Sarvo Servo
Conltrollsr Amplifiar  Mobor Driva Train Load
1 —
Velacily
[ Feedback
Transducar

Position
Fasdback
Transducer

Figure A-3. Load Cutside

Load Inside. In the system of Figure A-4, the transducer is coupled directly to the load. This
provides the most accurate feedback of the load position. The disadvantage of this system
is that the transducer is no longer tightly coupled to the motor, 5o that the position loop, in
its dynamic response, must account for all of the compliance and lost motion of the drive
train. In this case the load is said to be dynamically “inside” the position loop.

Fasitien Laop
—
38 Valocky Leap Meshina i
s A
" ] - ]
Paleian Sarva Safva
Caniraller Ampliliar arar Drive Train Lasd
‘Waloaity
Fesdback
Transducar
Wabseity Liig
Posliion
Fasdback

TrEnsdeear

Pemitizn Loop

Figure A-4. Load Inside

The serve amplifier and servo motor are usually packaged with a velocity transducer in a
velocity loop. The velocity loop is itself a servo loop that regulates motor speed. The servo
amplifier acts as the velocity controller in the velocity loop. It compares the velocity
command from the Controller with the actual velocity reported by the velocity transducer
and applies a velocity comection to the servo motor if required. Whatever the drive train
arrangement, the velocity loop is “inside” the position loop (and under its control) in all
Casos,

The typical electric serva loop will be configured as a position loop with an inner velocity
loop. The position loop controls the positioning of the machine member by issuing real time
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velocity commands to the velocity loop. To better understand this interaction, it is helpful
to begin with a discussion of the velocity loop.

Velocity Loop
A typical velocity loop with connected load is illustraled below in Figure A-5.

Yalasiiy
Command

Drive Traim
and
Load

Figure A-5. Velocity Loop

The major components of the velodty loop are the servo amplifier, the servo motor, and the
velocity transducer. Although the drive train and load are “outside” the velocity loop,
their characteristics translate into speed and torque performance required of the servo
maotor, which is a component of the velocity loop.

Servo Amplifier and Current Loop. The servo amplifier compares the velocity command
with the actual velocity and produces the current and voltage necessary to drive the servo
maotor at the commanded veloaty.

The servo amplifier is equipped with a preamplifier that amplifies the difference
between the velodty command and the actual velocity, and generates a velocity error. The
velocity error becomes the input to an inner curment loop which monitors and controls the
current delivered to the servo motor, The frequency response, or bandwidth, of the current
loop is typically five to ten times greater than that of the velocity loop, so the current loop
responds to torque perturbations at the load by adjusting the current delivered to the motor
before the velodty loop detects a change in actual velocity.

The preamplifier also provides adjustments for signal gain, velodty transducer gain,
current limit, and lead /lag, to calibrate and stabilize the velocity loop with its connected
drive train and load. The servo amplifier instructions include a procedure for calibrating
and tuning the velocity loop, and this procedure is also the first step in calibrating and
tuning the position loop. The tuning procedure optimizes the dynamic performance of the
velocity loop and usually makes additional dynamic tuning in the position loop
UNMECESSAry.

Servo Motor. The servo motor transforms the current delivered by the serve amplifier into
torque and speed at its output shaft, The motor torque acoelerates and decelerates the
systemn inertia, satisfies torque requirements of the load, and overcomes various torque
losses in the system. The motor acceleration, velocity, and deceleration, track the velocity



command issued by the Controller and drive the motor and connected load to the
commanded position.

Velocity Transducer. The velocity transducer is coupled to the servo motor, and it provides
a signal which is proportional to the actual velocity of the servo motor, This signal is fed
back to the preamplifier where it is compared with the velocity command signal from the
Controller. The velocity transducer supplies the signal that closes, or completes, the
velocity loop.

Velocity Loop Performance. The purpose of the velocity loop is to transform accurately the
velocity command signal into actual velodity at the servo motor shaft. Velocity loop
components currently available (FWM servo amplifiers with responsive inner current loops;
servp motors with high torque-to-inertia ratios; velocity transducers with 0.1% or better
accuracy ) make high performance velocity loops practical realities. In fact, the velocity
loop can be thought of &s a simple functional block with velodty command as the input and
actual velocity as the output as shown in Figure A-6.

Velocity
Veloclty Command Loop Actual Veloclty
{Volts) " {Unita/Second)

Ky TGy

Figure A-6. Velocity Loop Simplified

Velocity Loop Gain {(Ky)

Kym= 4 (funits/secondvolt)

C
where Ky is the velocity loop gain in (units/second)/volt
v is the maximum velocity in units,/second
C is the masdmum command in volts

The velocity loop proportionality constant, Ky, relates the actual velocity to the velocity
command. In response to the velocity command (in volts) the velodity loop produces actual
velocity (in units/second). For example, if the velocity loop produces an actual velocty of
25 revs, second in response to a velocity command of 10 volts, then Ky = 2.5
{(revs/second)/volt). The actual value of Ky is established by adjusting the velocity scale
on the servo amplifier.

Velocity Loop Time Constant (TCy)

The velocity loop time constant, TCy, is a second factor that characterizes the performance
capability of the velocity loop. This time constant can be simply understood as the
minimum time required for the velocity loop to accelerate the connected load over a
specified change in velocity. TCy is a function of the net change in velocity, the total
system inertia, and the torque available for acceleration, as expressed in the relationship
below:



TCy = 23] econds)

where TCy is the velocity loop ime constant in seconds

@ is the maximum change in velocity in radians/second
J is the total system inertia in pound-inch-second?
T is the torque available for acceleration in inch-pounds

It is important to note that | is the total system inertia, and that the motor inertia must be

included in this total. T is the torque available for acceleration and does not include torque
to overcome any load or loss in the system. [t is usually safe to assume that peak

torgue from the servo amplifier/motor combination is available during this period.

Example 1. If 60 inch-pounds of torque is available to accelerate a system inertia of 0.01
pound-inch-sscomd? from rest to 25 revs//second, then:

TCy= h!ﬁxﬂ.ﬂ‘LH”! 3

In this example the minimum time required for the servo amplifier /motor combination to
actelerate the connected load to 25 revs/second is (0.0262 seconds. This translates into a

maximum acceleration rate capability of 25 f 0.0262 = 954 revs/ second -

Position Loop

A position loop is shown in Figure A-7. The components of the position loop are the
Controller, the velocity loop, and the drive train and load. The location of the positon «
transducer determines how the drive train and load impact the dynamic response of the
position loop. If the position transducer is tightly coupled to the servo motor, the impact is
minimal. However, if the position transducer is coupled to the load, the compliance and
lost motion in the drive train have a great impact on the dynamic performance of the

position loop.

Drive
Commanded Velocity Actual
Position Velocity Train
Fu:iiinn. Contrallar Gnmm.n!. Loop Velocity > antdl
Load
Actual Position
Position
Transducar

Figure A-7. Position Loop
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The action of the position loop is monitored and controlled by the Controller. The
Controller compares the commanded position with the actual position (from the position
transducer) and generates the position error, which is the difference between these two
mpummpmuunmurhmpllﬁadhyﬁ applied to a digital-to-analog converter

ﬂtemlng?elndlymnmundl:mﬂ:tvﬂudqrhnp. A functional diagram of
&t{:nntmll:riaglmhluw

Positlon

Commanded Error

Yelocity
Command

Actual
Pasitlon

Figure A-8. Position Controller Functional Diagram

mpm-purﬁnmlgajnm,dermtuiﬁp,is the fundamental position loop gain parameter,
and its value is set in the Controller. The value of determines how the position loop
responds bo position error, both the sensitivity of the response and the rate of response.

Position Coniroller Gain (K, The Controller gain, K¢, is a function of the proportional
gain, the digital-to-analog (D/A) converter gain, and the position scale, and is given by
the following relationships:

o E i Sx EE x10
=g= 2048 (volts/unit)
wheare K¢ is the Controller gain im volts/unit
c is the velocity command in volis
E is the position emor in unils
5 is the position scake in counts/unit

Kp is the proporiional gain

The digital-to-analog converter in the Contraller produces a velocity command of 10 voles
with an input of 2(43 counts.

Position Loop Gain (K ), The position loop gain, KL, is the product of the Controller gain,
K¢, and the velocity loop gain, Ky (In the machine tool industry, this factor is also called
"NC gain,” with units of inches per minute per mil.)
KL= K¢ x Ky ((units/secondlanit)
where KL Iz the position loop gain in units/second/unit

Ke is the Controller gain in voltstumnit
Ky is thie welocity loop gain in (units/second)vol

The position loop bandwidth in radians/second is equivalent to the position loop gain, Ki-
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Position Loop Time Constant (TCy ), The position loop time constant, TCy, is the reciprocal
of the position loop gain, KL.

1
TCL = ELM

The position loop time constant, TCy, can be simply understood as the minimom time
reqquired for the position loop to drive the velocity command over a specified change in
welocity, TCY, is also a function of the proportional gnl.n.,KP. the velocity loop gain, Ky, the

position scale, 5, and the digital-to-analog converter gain, as expressed in the relationship
below:

2B
TCp, = KmPII"IE (secomuds)

where TCL is the position loop time constant in seconds
Kp is the proportional gain )
Ky is the velocity loop gain in (units/second)ivol
8 is the position scale in counts/unit

Fosition Loop Stability. In most eases, it will be possible to choose Kp, Ky, and 5 so that the
position loop time constant is at least three times the velodity loop time constant:

TCL23xTCy
In those cases, the position loop is stabilized by the adjustments made on the servo
amplifier during its setup procedure. No additional dynamic tuning adjustments are needed
at the Controller.

Example 2, If 60 inch-pounds of torque is available to accelerate a system inertia of 0.01
pmnﬂ—mﬂ'l.-semrdz from rest to 25 revs,/second, then

TCy ={Zxrx25x0.01)/60

= L0262 seconds
25
Ky =10° 2.5 (revafsecondl/voll

TF woe assurme @ scale of 1000 and KF‘ =1, then

2045

TCL =1 251000

= (L0119 seconds

The position loop time constant is more than three times the velocity loop time constant:



TCL=313xTCy

This means that in this example, the position loop will be stable, and no tuning adjustments
for stability will be needed at the Controller.

A.3 System Specification

The following system parameters must be specified before you can calibrate the position
loop:

Maxdmum velodty, V {units/second)

Maximum commeand, C (vokts)

Maximum change in velocity, @ (radians,/second)
Total system inertia, ] {pound-inch-second squared)
Torque available for acceleration, T (inch-pounds)
Required Resolution, B (units)

*  Maximum acceleration, A (radians/ second?)

L] L] - - - -

({Mote: "unit” refers to any convenient distance units - inches, revolutions,
centimeters, efc.)

Once these parameters have been spedfied, the following position loop factors may be
calculated:

*  Velocity loop gain, Ky ({units/second)/valt)

*  Velodty loop time constant, TCy, (seconds)

«  Position scale, 5 {counts /unit)

»  Position loop gain, K], ({units/second)/unit) or (second™1)
»  TPosition loop time constant, TC|, (seconds)

» Application time constant, TC s (seconds)

* Proportional gain limits, Kpmin and I{Pm

Velocity Loop Gain (Ky)

K V lunits/second)
YEC wolt

where Ky is the velocity loop gain in (units/secaond)’volt

') is the masdmum velocity in unilsisecond

G is the maxmum command in volts

Velocity Loop Time Constant (TCy)

mr]

T

(seconds)

where TCy s the velocily loop time conslant in seconds
i is the maximum change in velocily in radians/second
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J is the total system inertia in pound-inch-second?

T is the torque available for acceleration in inch-pounds
Fosition Scale (5)
5z %'Imnnhl'n:uiﬂ
whera 5 is the position scake in counts/unit

R is the required resolulion in unils

Position Loop Gain (Kp)

Ki = :i‘;"ﬂ {funit/seci/unit)

where KL k& the position loop gain in (unitsfsecond)funit
Kp is the proporticnal gain
Ky Iz 1he velocity loop gain in (unils/second)voll
3 iz the position scale in counts/unit

Pogition Loop Time Constant (TCy )

204.8

TCL=KP'K':EI.I’M}

whare  TCp s the position loop time constant in seconds;

Kp is the proportional gain
Ky is the velocity loop gain in {units/second)vall

s is the position scale in countsfunit
Application Time ConstantiTC )
=2
TCa -
where o is the maximum change in velocity inradians/second
A |s the maximum acceleration in radians/second?

e . .
PRIn = TC YKy x S

Koo o 883
PMax = e x Ky x 5
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where Kth is the minimum value for
i the maxdmum value for
TCy is the velocity loop time constant in seconds
TCp  is the application time constant in seconds
Ky is the velodty loop gain in (units, second)volt
8 is the position scale in counts,/unit

Omnce the system parameters are gathered and the position loop factors calculated, the next
step is to begin the calibration procedure.

A.4 Position Loop Calibration

Position loop calibration consists of two separate, but related, procedures - making
adjustments at the servo amplifier, followed by setting parameters in the Controller. The
procedures outlined in this section are sufficdent to calibrate and tune systems where the
position loop time constant, TCp,, is at least three times the velocity loop time constant,
TCy.

Servo Amplifier Adjustments

A setup and tuning procedure is included with the documentation supplied with the servo
amplifier. The first step in position loop calibration is to follow the suggested procedure for
making adjustments at the servo amplifier. These adjustments should be made with the
load connected to the servo motor 50 that load dynamics are compensated for in the velocity
loop. Adjustments made at the servo amplifier usually include the following parameters:

=  comrmand scale

=  feedback scale

=  gurrent limit

= offset

= lead/lag or time constant

Command scale. This adjustment relates actual motor speed (unit/sec) to the velocty
command {volts), and should be set so that maximum speed required in the application
cormesponds to maximum velodty command issued by the Controller. (The maximum
velocity command chosen should be at least (1.5 volts less than the Controller specification
for maximum velocity command.) This adjustment sets the value for Ky, the velocity loop

EAin parameter.

Feedback scale. This adjustment establishes the relationship between motor speed and the
magnitude of the welocity feedback signal, and must be set 5o that the motor can reach
maximum speed af the maxdimum velocity command, this adjusiment does affect the gain
and dymamic response of the velocity loop.

Current limit This adjustment sets the maximum value for peak current in the servo
amplifier. Peak current is called for when the motor is accelerating and decelerating, and
this adjustment, therefore, limits the performance capability of the servo motor and
directly effects the velocity loop time constant, TCy. Since in Motion Plus applications
acceleration and deceleration ramps are controlled by the Controller, this adjustment



should be set to allow maximum peak current from the amplifier (or peak motor current if
that is less than the peak amplifier current).

Offset. This adjustment should be set 5o that for a zero velocity command, there is no motion
of the servo motor shaft. A good technique is to short the velodty command to the velodity

Lead/lag or time constant. These adjustments set the dynamic response of the velocity loop,
and it is important that the load be connected when making the adjustments. When the
velocity loop has been stabilized with these adjustments, there is usually no need to make
additional adjustments in the position loop for dynamic stability.

Controller Parameters

Once the servo amplifier adjustments have been made, the following parameters must be set
in the Controller:

Scale
In Position
Excess Error

Proportional Gain (Kp)

Scale. This parameter sets the desired engineering units (inches, centimeters, revolutions,
etc.) for motion in the application. Position scale can be calculated by multiplying the
electronic resolution of the servo motor by the mechanical ratio of the drive train. The
value sot for position scale should be at least twice the required resolution (in

parts/ distance unit), but should not be larger than necessary since it affects the position
loop time constant. Range or multiplier parameters can be set in the Controller to adjust the
electronic resolution of the servo motor.

In Position. The In Fosition value is used by the Controller to determine when an actuator
has reached its commanded position. The In Position value specifies a "window”™ around the
commanded position. A feedback value satisfies a position instruction (such as WAIT TIL
INPOS) when it falls within this window, and all commanded motion has ceased. The
value for the In Position window should be set equal to the required resolution.

For example, if the In Position window is set to (L.005 inch, and the commanded position is 27
inches, then any value from 26.995 to 27.005 inches is in position. The In Position value is in
the position units you have selected (for example, inches) and can be set to any value from 0
to 32767/ scale.

The size of the In Position window depends upon the application. In general, it is good
practice to use a small value which is also consistent with the accuracy and performance of
the system configuration.

Excess error. This parameter sets an upper limit to the allowable position error, and an
excess error status usuvally signals a catastrophic systemn failure. Excess error should be set to
a value that is approximately 10% greater than the normal position error for the
application. The normal position error at any time is simply the speed at that time
divided by the position loop gain, K. the absolute maximum for position error in an
application is the maximum velocity divided by KL.



In applications where velodity feedforward is used to reduce position error, the value set
for excess error would have to be reduced accordingly.

Propartional gain (Kp), This parameter relates directly to the overall performance of the
position loop. High proportional gain translates into high position loop gain. In systems
where the position loop time constant can be at least three imes the velocity loop time
constant, the upper bound of Kp (Kpmax} is the value that makes TC). equal to three times
TCy.

The lower bound of Kp (Kpmin) is the value that makes TCl equal to the acceleration (or
deceleration) period associated with the highest performance acceleration required in the
application, which combines both the greatest acceleration rate with the greatest change
in velocity.

Any value for proportional gain, Kp, that lies within these bounds is acceptable. Within
the acceptable range, the major advantage of higher Kp is the cormesponding lower position

EITor.

A.5 Position Loop Tuning

In most Motion Plus applications the servo system can be designed so that tuning for the
dynamic performance of the position loop is done entirely in the velodty loop by
adjustments made during setup of the servo amplifier. In systems where the drive train and
load are “inside” the position loop and have significant compliance or lost motion, or where
the criteria discussed in section A.3 are not met, velocity loop tuning will not be sufficient
for compensation of the position loop. In these cases it will be necessary to tune the position
loop with appropriate adjustments at the Controller.

Parameters provided in Motion Plus Controllers for tuning the dynamic performance of the
position loop are proportional gain (Kp), rate multiplier (Kg), and double rate (K44} The
procedure for adjusting these parameters requires a step input command and the ability to
observe the velocity feedback as a function of time. A common technigue is to connect an
oscilloscope to an analog tachometer coupled to the motor, or to a test point on the servo
amplifier that provides an analog signal proportional to the actual velocity. The step
input should be small enough to insure that the servo amplifier operates within its rated
performance capability.

Take the following steps:
1. 5et the proportional gain (Kp) to a low value so that the system response is

overdamped {Figure A-9). A useful initial value for Kp is approximately 20 % of
the theoretical minimum.
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Figure A-9. Kp Set Low

2. Increase Kp until an under-damped overshoot response is observed (Figure A-10).
The response is marked by successive overshoots and undershoots which gradually
die put as the commanded velocity is reached. Increasing proportional gain
decreases the stability margin, slightly increases the frequency of oscillation, and
decreases response rise time.

Figure A-10. Kp et High

3. Adjust the double rate (Kdqd) parameter to increase damping and decrease
oscillatory frequency (Figure A-11). The introduction of double rate, which is the
second derivative of the position feedback, increases the stability margin of the
response, causes the overshoots and undershoots to die out quicker while the rise

time is improved slightly.

Figure A-11. Damping with K44
4. Adjust the rate multiplier (Kg), the first derivative of the position feedback, 1o

decrease overshool (Figure A-12). Increasing the rate mulliplier causes a slight
increase im rise tme.
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Figure A-12. Damping with Kq

A.6 Miscellaneous Adjustments

This section suggests procedures for adjusting the velocity feedforward (Kgy) and integrator
multiplier (K;j) parameters on the Controller.

Feedforward (Kgf)

The feedforward compensation, Ky, is used to reduce position error while an axis is in
motion. Typical Motion Plus position servo loops are characterized by position error that is
proportional to motor velodty. As motor velodty increases, position error I.the difference
between commanded position and actual position) increases proportionally. In applications
where this proportional position error is unacceptable, the following procedure can be used
to reduce it to an acceptable level. This procedure requires that the position emmor be
monitoned and displayed while the motor is in motion,

1. Set the proportional gain (Kp) to a low value so that the system sensitivity to
feedforward is increased. A value for Kp that is approximately 20 % of the
minimum theoretical Kp would be a good initial setting,

2. Program the Controller to run at a typical application velocity . While the motor is
runmning, monitor the position error.

3. Increase feedforward (K} untl] the position error is reduced to an acceptable level.
The maximum allowable value of Kif will reduce position error to 2ero, and Kygp
must not be increased to the point where the sign (+ or =) of the position error is
reversed.

4. Restore Kp to its original value.

It is important that feedforward be used only for the purpose of reducing position error and
not for dynamic tuning of the position loop. Feediorward has little or no effect on position
loop dynamics.

Integrator Multiplier (Kj)
The integrator multiplier, Kj, is usad to reduce to zero any residual position error after the
command has expired. In applications characierized by high friction or heavy loads, the

command signal may diminish as the load approaches its final destination to the point
where it is not great enough, when multiplied by the gain of the servo amplifier, to drive
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the load into final position. A non-zero value for Kj causes the residual position error to be
integrated over time until it is large enough to drive the load to its final position.

In Motion Flus controllers the integrator is not turned on until the command has expired, so
it canniot be used for dynamic position loop compensation.

The value set for Kj actually determines the time constant of integration. Kj should be set
s0 that the integration time constant is greater than the velocity loop time constant, TCy,.



Grounding and Shielding

Introduction

This appendix on grounding and shielding is intended to help you understand the nature
of interference problems, and to provide some basic guidelines for cabling and shielding to
ensure greater system reliability. We recommend that you read it before connecting
Custom Servo Motors motion control systems to external devices.

Interference is the name commonly given to any electrical disturbance that affects the
reception of desired signals or produces undesirable responses in a circuit or systerm. It can
be divided into two categories;

(1) Conducted Interference. This type of interference occurs when
unwanted signals get into a cirouit through a common conductor.

(2) Radigted Interference. This type of interference occurs when
unwanted signals appear in a circuit due to the coupling of
electromagnetic fields.

In many cases, a noise spuroe can affect a circuit in both ways, For example, an arc welder
can discharge large currents through a ground cable, which will affect other users of the
same ground cable (conducted interference). The are welder also acts as a broadcaster of
electromagnetic waves which can then be coupled into a cireuit, in the same way a
transmission is received by an AM radio (radiated interference).

The following sections will explain the principles behind these two types of interference,
and also provide spme examples of noise problems with their asspoiated solutions.

Conducted Interference

Many conducted interference problems can be avoided by realizing that there is no such
thing as a perfect conductor. All cables, printed circuit traces, connectors, grounds, etc.,
have associated resistances, inductances, and capacitances. Most of the lime these small
impedances are neglected. While accounting for these small impedances in a circuit may
complicate evaluation, they are essential to understanding why a circuit does not always
work as it was intended to.
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Figure B-1.

While Figure B-1(a) shows what we see on a schematic diagram, Figure B-1(b) shows the
circuit as it really is. Here the impedance of the ground wiring has been included in the
diagram for analysis. (To simplify the analysis, only resistance has been included, and
only dc analysis will be done. The extension to ac is straightforward; the power supply
could be a 5 volt TTL supply and circuits A, B, and Cintegrated circuits, or, the power
supply could be the 120 volt ac input to a garage, with circuits A, B, and C appliances in



the garage.) In Figure B-1(b) it can be seen that la, Ib, and Ic all go through resistance Ra.
1§

la = 10 milliamps
b = 800 milliamps
Ic = 300 milliamps
Ra = 15 milliohms

then the voltage produced across Ra would be

Va = (la + [b + IcKRa}
= {1.11X0.015)
= 16.65 millivolts

In other words, the "ground” of drcuit A has been raised 16.65 mV above the ground
reference at the supply. This is more than 6 least significant bits of a 12-bit digital to

converter operating on a 0-10 volt range. A solution to this problem is shown in
Figure B-1(c). Here each circuit has its own return path to the supply reference. In this
case, with only la flowing through Ra, the voltage drop is

Va = (la)(Ra)
= (O MD.015)
= (L15 millivolts

This example shows that circuits with large ground currents should have their own
supply connections. This method of grounding is popularly referred o as a single point
ground,

Often, currents flow in a circuit or system where we do not expect them {or want them}.
This is a good place to state an important point:

| Mother Nature does not read schematics. |

The circuit in Figure B-2 illustrates this problem.
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Figure B-2.




In this system, circuit A and crcuit B have connections among themselves. (Mote that the
designer has correctly returned the grounds to a single point at the supply.) Since circuit B
is driving an input of circuit A, they share a signal path and a return. (For example,
crcuit A may be a dc drive, circuit B may be a Custom Servo Motors servo controller, and
the signal path and return may be a velocity output and return.) However, circuit B has
BOO mA of return current that the designer thinks is going through Rb. If

Ra = 15 milliohms
Rs = 5 millinhms
Eb = ¥ milliohms
la = 10 milliamps
b = 80 milliamps,

then only (Ra + Rs) / (Ra + Rs + Rb) = 18% of the 800 mA will be going through Rb, while
Rb / (Ra + Rb + Rs) = §2% will be going through Ra and Rs. This will create a voltage
drop across Ka of

VYa = ((0.82)Tb + 0.86{la)(Ra)
Va = ((0.82)00.8) + 0.00E6X0.015)
= 10 millivolts

Cme solution to this problem is to decrease the impedance in the supply return of circuit B.
If circuit B is moved closer to the supply, and a heavier gauge wire used for the supply
return path of circuit B, then the value of Eb can be reduced to 4 millichms. In this case,
only 17% of the 800 mA will flow through Ra and Rs. The new voltage drop is

Va = ((0.17MIb) + (0.38){Ia){Ra)
Va = ((0.17H0.E) + 0.01M0.015)

= 2 millivolts

This example has shown that currents often flow where they are not intended to. To
simplify the explanation, only dc analysis was done, but the entire frequency range of the
system must always be understood o get the complete picture. Remember that cables,
connections, elc., are circuit elements and that you have control over their values. In
general, we usually want to minimize all impedances that are not meant to be a part of
the design ( e.g. use a large diameter wire braid with good insulation). In many cases,
cable manufacturers can suggest cables that have been designed to minimize a certain

impedance.
Radiated Interference

This section will describe how magnetic and electric fields can induce unwanted signals on
a circuit. A number of the field theory concepts have been simplified for presentation. A
thorough knowledge of electromagnetic theory is not necessary for understanding,
however it is highly recommended for those who have to deal quite often with "noise”
probems.

Perhaps one of the most important things to keep in mind will be this:

All electrical energy is stored and transferred in
electric and magnetic fields.




Wherever time-varying currents and voltages are involved, you can be certain that there
is an associated electric and/or magnetic field. (From here on, electric fields will be
kmown as E-fields, and magnetic fields will be kmown as H-fields.) A current traveling
down a wire has an associated E-field and H-field, as does an electromagnetic wave
propagating through the air.
There are two fundamenial concepts that show how E-fields and H-fields are related to
and currents. Figure B-3 shows how a magnetic field induces a current on a wire
loop. This loop may represent any closed loop in a circuil or system.
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Figure B-3

The H-field is depicted in Figure B-3 using magnetic Mux lines. The number of flux lines is
proportional ko the magnetic field strength. (A strong magnetic field cormesponds o a
high density of flux lines.) A current is induced to flow in the loop that is proportional to
changes in the number of lines of flux that pass through the loop. Since magnetic fields
are involved, this type of interference is often referred to as inductive coupling. The
current induced is also proportional to the area of the loop. Mow we can see two factors
that affect the amount of current that will be induced in the loop:

{1} If the loop area is made smaller, fewer flux lines will be able to
pass through the loop, and the resulting induced current will be
smaller.

(2} If the magnetic field strength is redoced, fewer flux lines will pass
through the loop, and again the induced current will be smaller.
{(Magnetic field strength decreases as you move away from the

shurce.}

Mow we will discuss the effects of an electric field. It is usually expressed as a potential
difference per unit length, and is often written in units of volts/meter. Figure B-4 shows
two volimeters in the presence of an E-field, with the horizontal lines representing,
different potentials of the E-field. Voltmeter VM1 will measure V1 volts between its bwo
probes, while VM2 will measure V2 volts. If a resistor, R, is inserted in place of VM2, a

current will flow through R that is equal to V2/R.
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Figure B-4
If this resistor is thought of as being a cable, we can see how noise currents can flow ina
circuit. This electric field interference is also referred to as capacitive coupling. Here
again there are two factors which govern how much noise voltage will be induced ina
circuit;

(1) If the circuit length is made shorter, the potential difference
between the endpoints of the drouit will be lessened (the voltage
will be decreased).

(2) If the electric field strength is reduced, again there will be less
potential difference between the endpoints of the circuit. (The
electric field decreases as you move away from the source.)

Before we see how these two phenomena come into play in an industrial environment we
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Figure B-5

Figure B-5 shows a hollow sphere made of a conductive material. An electromagnetic
wave, upon reaching the outer surface, will not be able to pass through the conductor to
the inside. Since the sphere is conductive, the electric field strength is constant at all
points on the conductor, Therefore there cannot be any field strength inside the sphere
from external sources. This is one of the important reasons for shielding enclosures and
cabling. It should be noted that this is only true of electric fields, not magnetic fields—so
shielding is only effective against capacitive coupling. Now that we have discussed some
basic field theory, we can look at some problems and solutions.



(a)

(b)

Figure B-6

Figure B-6 shows how a current-carrying wire can induce a current on another dreuit or
system. Figure B-6(a) shows the current I1 on the upper wire and current 12 on the 2 wire
interface between circuit A and circuit B. Figure B-6(b) shows the magnetic field,
produced by 11, passing through the shaded loop area of the "vicim” drcuits. [2 also
produces a field that may affect the 11 circuit, but we shall assume that it is negligﬂ::le.
Circuits A and B may be low level analog, for example, and the wire containing 11 may be
a power main. (Besides a magnetic field, 11 has an associated electric field, but for
purpoeses of this discussion, we will assume the magnetic field is dominanl.) The induced
noise current, In, will be added to the normal current, I2. If the intensity of the field
generated by 11 is high, and the shaded area is large enough, In may become large enough
to cause some damage or a glitch in the data stream.
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Figure B-7

Figures 7(a), (b}, and {c} show three methods to reduce the induced noise current. In Figure
B-7(a), the noisy wire has been moved away from the victim circuit, which means fewer
flux lines through the loop area (since field strength decreases with distance). Figure B-



7(b) shows that the loop area has been reduced by running the signal and return wires
closer together, again allowing fewer flux lines to pass through

the loop. In Figure B-7(c),

the popular method of using twisted pair wires has been used. In this configuration, the
twists in the wines effectively force the lines of flux to cancel each other out. In practice,

a combination of these methods is used to lessen the effect of noise sources.
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Figure B-8(a) shows a circuit that is in the presence of a strong electric field. Due to the
electric field, a noise voltage, Vn, will appear. (The noise voltage, Vn, is also shown in
the figure as a noise current, In.) Figure B-8(b) shows a remedy to the problem in the form

of a shielded cable. Here the noise voltage appears across the shield rather than the
wire. The current will flow down the outside of the shield to the chassis ground.
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This might be a pood place to discuss the merits of different shielding practices. Figure
B-9 shows three ill-fated shielding attempts.

CIRCGUIT

CIRCLIT

CIRCUIT

CIRCUIT

Figure B-9{a) has a shield not connected at either end. In this case, the noise currents will
form on the exterior of the shield, and also move to the interior, This will form E- and H-
fields inside the shield which can then be coupled into the two wires.

RIGHT

Figure B-2

=

(a)

(b)

(c)

(d)

Figure B-Wb} shows a shield connected at the wrong end. Here the noise currents on the

ghield will flow into the load refurn, an unwanted effect,

in F';gur& B-%e) the shield {5 connected at both ends. Some noise current will flow ﬂ'lmugh

the shield directly to chassis ground, but we will alsp have the same effect observed in

b}



Figure B-¥{d) shows a shield correctly connected to the chassis ground end only.
It is hoped that this section has provided you with some insight into how radiated
interference becomes coupled into electronic systems. In many cases these fields will not

visibly effect system operation, but steps should always be taken to reduce their
influence.

Suggestions
This section summarizes some of the measures o reduce interference already presented,

and also describes some additional ideas to yield greater system reliability. It should be
noted that the use of these suggestions is very much system-dependent. Howewer, if all of

these ideas are kept in mind when laying out a system, headaches may be avoided.
All of the interference control suggestions have been divided into six categories:
(1) Physical Isolation.
= isolate high level signals from low level signals by increasing the
separation distance

* jsolate low frequency signals from high frequency ones (for example,
keep digital cables away from analog cables)

= avoid long runs of cable parallel to primary power conductors, or any
other conductor likely to be carrying high amplitude currents or

voltages
(2) Shielding.

= use proper cable shielding techniques such as terminating the shield
at one end only

» terminate the shield at a low impedance ground such as a chassis

* use a high quality shield (a heavy braid with an outer foil will
yield a low transfer impedance, a good measure of shielding

quality)
» shield both sources and receptors of radiated interference

» penerally speaking, shielding is more effective against higher
frequency fields - for low frequency (such as 60 Hz) other methods
should be used in conjunction with shielding

(3) Ground Impedance Minimization.

* reducing cable length and using a large diameter stranded braid wire
with good insulation are ways of minimizing impedance

s donot use corroded or oxidized wire or conneciors { Aside from
having poor impedance values, they will also show nonlinear
characteristics.)
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keep in mind that one of the reasons for ground im
minimization is preventing the source and load from being connected

o points of a different potential

(4) Single Point Grounding.

{5) Filtering.

use single point grounding whenever possible, and know the reasons
for doing so

the two ideas of interference control and safety grounding are

sometimes at odds with each other - both should be kept in mind
when laying out a ground systemn (See the references at the end of
this appendix to obtain a copy of the National Electrical Code.)

a multi-equipment systemn or facility, it can be difficult o
and maintain a true single point ground, and often other

methods of interference oontrol st be used

filtering at the power mains input and/or the power supply output
is often a pood way to prevent conducted interference

use an isolation transformer (preferably with Faraday shielding)
at the ac power input

filtering on 1/0 lines can be useful if the noise frequency is outside of
the system frequency range

(6) Reduce Loop Areas.

analyze the system in terms of how large the closed loops areas are,
and work to reduce as many as possible

keep cable lengths short and signal-to-return separation small to

decrease loop area
use twisted pair wiring to substantially reduce magnetic coupling

use opto-isolation whenever possible o break ground loops. Opto-
isolation also eases the restriction on cable impedance



Conclusion

Although a proper treatment of good grounding and shielding practices would take
several volumes, we hope that this document has provided you with some useful
information. Probably the two most important ideas covered were these:

Always take into consideration the finite impedances
in wiring, connections, etc., and know the effect that
they will have in drcuit operation.

Remember that all circuits and systems are constantly
being bombarded by external electromagnetic fields,
and take steps to reduce their effect on your system.
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A consulting firm that publishes numerous books and teaches semdnars on interference
reduction, is ICT:

Interference Control Technologies
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C Modifying the Digital Interface
Box (DIB

The Temposonics transducer and digital interface box (DIB, sometimes called redreulation
box) must be matched, and must be suitable for use with the Motion Plus /473 Controller.
Suitable transducers and DIBs have the following characteristics:

* The DIB operates on £12 Vdc power.

* The DIB is set for external interrogation.

*  The transducer and DIB are a matched set. Both must be set for positive pulse or both

must be set for negative pulse.
*  The DIB is set for the required number of recirculations.

This appendix explains how to determine whether a given DIB and transducer set meet
these requirements, and how to modify, if necessary, a DIB.

A\ cauTiON

These modifications can damage the digital
interface box (DIB). Modifications must be
carried out only by qualified personnel, taking
proper precautions to minimize the risk of
damage to delicate electronic components, nils
urder warranly musi not be modified —
modifications void the wmarranty.

Preliminary
The DIBE characteristics are reflected in the 14-digit model number,

The 9th and 10th digits OOOCO00OAMOON) indicate power requirements as follows:

440, 41, or 42; +15 Ydc
43 or 44 +12 Vde (can be used with the Motion Plus, 473 Controller)
Other values : special voltage
The 12th digit (3COOOOO00OIXX) indicates internal or external interrogation as follows:
1] internal
1 externmal {can be used with the Moton Plus /473
Controller)

The 13th digit QOOCOOOCOOOEX) indicates the number of recirculations as follows:
1 recirculation

2

4

B

i {i}

a2z

s

128 recirculations

wl O L el B o= O

Before making modifications, take the following steps:



. Remove all power from the system.

Disconnect cables from J1 and ]2 on the DIB.
Remove the four Phillips screws from the top corners of the DIB.

Carefully lift off the top assembly, which includes the printed board and
all components.

External Interrogation

Take the following steps o change the DIB from internal o external interropation:

c-2

2.

3.

Open the DIB as described above.

Turn the top assembly upside down to view the components.

Remove the 555 timer from the lower side (notched end) of the 16-pin DIP
socket (U1A position, pins 1-4 and 13-16). Refer to Figure D-1.

Install a 9637 integrated circuit into the upper side of the 16-pin DIP socket
{U1B position, pins 58 and 9-12). Refer to Figure D-2.

Check connections from the 10-pin connector J1. J1, pin D connects to post E1,
and J1, pin E connects o post E2 Refer to Figure D-3.
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Figure D-1. UlA Position for Internal Interrogation
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Figure D-2. U1BE Position for External Interrogation
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Figure D-3. DIB Internal Connections for External Interrogation.

Unmatched Transducers and Digital Interface Boxes

Two types of Temposonics transducers are available. Transducers with less than 12 inches of
stroke use a negative pulse. Those with 12 inches or more of stroke use a positive pulse. Each
type requires a matching digital interface box . Normally Temposonics transducers and
DiBs are purchased as matched sets, If your application requires mixing and matching, you
may need to verify that each DIB matches its transducer. First, compare the serial numbers
of the DIB and the transducer:

a. If the transducer stroke is 12 inches or more, or if its serial number ends in P, it uses
positive pulse. If the transducer stroke is less than 12 inches, or if its serial number ends

in N, it uses negative pulse.

b. If the serial number of the DIB ends in P the DIB is suitable for use with positive pulse
transducers. If the serial number ends in N, the DIB is suitable for use with negative
pulse transducers.

In cases where the serial number information is not available, or where it is necessary to
moaify DIB, take the following steps:

1. Open the DIB as described above.

2. Turn the top assembly upside down, and orlent it so that the row of terminal
posts is near you. Observe the four posts at the right-hand side of the
assembly. _

3. If a wire is connected to the first (rightmost post, as shown in Figure D4,
this is a positive pulse DIB, suitable for use only with transducers with 12
imches of stroke or more. (The wire connects this post to ]2, pin E.}

4. If a wire is connected to the second  post, as shown in Figure D-5, this is a
negative pulse DIB, suitable for use only with transducers with less than 12
inches of stroke.(The wire connects this post to |2, pin E)
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Figure D-4. DIB Internal Connection for Positive Pulse (Long) Transducer
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Figure D-5. DIB Intermal Connection for Negative Pulse (Short) Transducer

Changing the Recirculation Number

A DIB may have a recirculation number W from 1 to 128, If the DIB is set for N=1 to B, it
cannot be reset for any N greater than 8. A DIB provided with N=16 TO Nw128 can be set to

any recirculation number, In general, it is always permissible to lower the number of
recirculations; but raising the number may cause interrogation pulse timing problems.

Take the following steps to change the recirculation numben:
1. Open the DI# bs described above.



2. Tum thetop assembly upside dows, and inspect the set of numbered holes
shown in Figune D-6. A jumper wiresonmects 0 to one of the other points (1-

8). Table D-1 shows the recinculatibne asseciated with each hole:

3. Unsalder the jumper wire and connect it between 0 and the appropriate
hole, using Table D-1. Resolder in position.
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Figure D-6. Example of Recirculation Jumper Setting (0-3 for 4 Recirculations)

Table D-1. Jumper Positions and. Redlroulations
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