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IMPORTANT INFORMATION FOR USERS

Installation and Opaeration of Digiplan Equipment

I i3 important that Digigan rovetion cottrl equipment LS Instalked and cperaled in such a way thal ail applicabla
safaty roqulrements are met, i |2 your raspansibiity a6 a wser 1o ansare hat you (dentity the relevant safety
slandards are] compiy with Ivam; Taikere [ 0o =0 may resull in damage ® aquipment and pevsanal inpary. In
particular, you shoukd sty the conterts ol this usar guide caratufly bakore nsialling or eperallng the
equipmearnt.

Undar b circunstances will the supplers of the eguipment be liable for any incidartal, cohsequantial or special
damages ol amy knd whalseever, inchading bul not milod o last profds ansing Wom of in any way connected
with the usa al the equipmyamt o IS Lser pude.

& SAFETY WARNING

High-parfonmanca mation carrol equipment 5 capabde af producang rapkd moevement and very high torees.
Linaxpected motion may sccur especlally dusing the develgpment ¢l conraller programs. KEEF WELL CLEAR
of amy machinery driven by slappar or servo mocre. Mever Iouch i whika it & in opareion.

Hogb visiapas axist wilhin enciosad units, on rack system backplanes (motherboards) and en ransformer
terminals. Keep clear of these areas when power is appled 1o 1he equipmer.

The Irfarmgtiaen (0 ihis user guide, InchydA g any apparalus, methods, lechniques, and concepts descrbed
hergin, are Ihe propriglary property of Parker Digiplan o its licensars, and may nat be copied, disclosed. or
usend Tor afy purposs ot aapwesshy authorised by Bhe owner thereol.

Since Digiplan canglantly strives to imgprpve all of its products, we resene the ight to modify equpment ang
usar {pEdas withoat priar notice. Mo part of 1his usar guide may ba reproduced in any Iem withgut the priar
consent of Cigiplan.

£ Digiplan Ohvisfon of Parker Hannifin pfe, 7997
— AN Righis Rogerved —
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How To Use
This Manual

Aggumplicns

Comtents of This
Manual

Chapler 1:
ImirodureTion

Chepler 2! Gelling
Sianied

Clrapter J;
IRsialation

Chapier 4;
AppHicearion Dezign

Chaper a;
Hamware
Beferanee

Chapier 8:
Maimenance £
Troubig-shooiihg

This manual is designed to help you install, davelap, and maintain

your systam. Each chapter begins with a list of specitic objactives

tha! should be mat aftar you have read the chapter, Thig section ig
intended 10 help you find and use the infarmation in this manyal.

This user guide assumes that you have the skitls or fundamenial
undarastanding of the following:

- Basig glecirones concepts [veltage, switches, currant, resistore,

ate.]

*  Bagic molion control concepts (torque, velocity, distance, etc.)

With this basic lavael of understanding, you will be abla to effeciivaly
use this manual lo install, develop, and maintain your systen.

This user guide comtains the following infermation:

This chaptar provides a description of the product and a Brief
account of its specifie features.

This chapter contains a detailed kst of tems you shoukd have
received with your S0 Driva systam shipmeart. 1t will help you
become tamiliar with the syslem and ensure that each component
tunctions properly. |n this chapter, you will perform & preliminary
configuration of the systam.

Thiz chapter providas instrugliong for you to properly mount the

systam angd maks all electrical and non-aleciical connections, Upan

comgletion of this chapler, your Syslem should be complataly
cordigured, installed, and razdy to perform basic operations.

This chapter will help you custamize the system to meet your
applrtation’s neads.  Important application consideratans are
dizcussed, Sample applications arg provided,

This chapter cantaing information on system specifications
[dimensions ard performance), This chapter may be used as a
quick-referance taol for proper switch seftings and G conngctions.

This chapter dascribes recommendead system maintenance and
troubleshooting procedures, [t also provides methods for isolating
and resoting hardwara and software problems.

Installation
Process
Overview

T engure trouble-free operation, you should pay spedcial atention 1o

the follpwing;
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Installation
Racammandations

Stap 1

Step 2

Shap 3

Step 4

Sep 5

Step &

Step 7

«  The environment in which the S0 Driva system will oparate
*  Tha systam layout and mounting
+  The wiring and grounding praclicas used

These recommendations are intendad 10 halp you easily and safaly
iregrate the S0 Crive systam into your manufacturing facilty,
Industrial envitonments often conlain conditions thal may advarsaly
affect solid state aguipmen). Electrical noisa or atmospheric
contaminafian may also aflect the S0 Orive system.

Belore you atternpt to instatl this product, vou should complata the
following steps.

Review this entire manual, Become famitiar with the manual's
contarts so thal you can quickly find 1ha information you need.

Develop a basic understanding of all system components, thair
functions, and intemrelationships.

Complete the basic system conliguration and wiring instragtions
provided in Chaptar 2, Getting Stared. Mate that this is a
praliminary configuration, not & parmanent inslaflation, usually
parformad in a banch-tap environment.

Perorm as many basic moves and lunclicns as you can with the
praliminary canfiguration. You can perform this task only i yau have
reviewed the entire manval. You should Ly 10 simulate the taskis)
that you axpect to parform whan you parmanantly install your
system. However. do not alfach & load 2t this e, This will give
you a realistic preview of what 10 expect from the complete
conligeralign.

ARer you have tested all of the systern's funations and used or
becoma familiar with alt of the system's features, cargfully read
Chapter 3, Inslallation.

After you have read Chaptar 3 and claarty understand what must ba
done o properly install the systam, you should bagin the installation
process. Proceed in a lingar manner; do not devigte from the
saquence or inatallation methods provided,

Before you begin ta configure your system, check all of the system
funclions and featuras to ensare thal you have completed the
installation proecess comectly,

The successiul completian of these steps will prevent subsaeguent
perfarmanca prablems and allow you to isolate and resnolve any
potamial system difficutties betore they atfect your system's
operation,
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Canventions

Highlighted Tex

Warnings &
Cautiohs

fealica

To help you undersiand and uea this user guide affactively, the

convantions used throughout this manual are explained in thig
sexctran.

Several mathods are ussd to highlight lext. Explanations of special
text and the way if is highlighted ara presanted below,

Warning ard caution netes alert you to possible dangers that may
oceur if you do not lollow insiructions correctly.  Situations that may
wause bodily injury are prasentad as wamings. Situations that may
Tause Eystem damage are presented as caulions, Refer to the
exarmples shown balow,

WAHRNING

Do not touch the motor immediately after It has been in usa for
an extended peripd of time. The unit will be hat,

CAUTION

System damage will ocour it you power up the system
improperly.

ltalics are used to highlight other important material. Refer to the
axample belaw,

Adiding a 1607 capacitor af C25 will doutie the acceleration and
dacaleration rates.

Helated
Publications

The following publications may ke halpll resources:

«  Digipltan & Compumatar Programmable Control Systems &

Dnvas Catatomue

+  Sehram, Peter {editor). The Mational Elactric Code Handbook

{Third Edition). Quincy, MA: Mational Fire Protection Association
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CHAFTER 1. INTRODUCTION 1

Chapter 1. INTRODUCTICN

Chapter
Ohjective

The information in this chaptar will enable you to understand 1he
productl’s basic functions & fealures,

Product
Description

5D-Searias Drives

3C- and SR-Sarks
Racks

The S0-5eres gonsists of the S02, tha 503 and the 505 drives.
S0 drives are high-perfanmance, bipolar, chopper-regulated stepper
drives designed for optimum parfgrmanca in low and medium powear
applications. They may be powared by either an unrequlated power
supply o chrectly from the secondary winding of an isolating
transformer withouh any additional componants. One transformear
can pawer several drives in a muli-axis system,

S0 drives operate rotary stepper mabors at resolutions of eithar 200
stepsirey (full-step) or 400 siepsirev (half-slep).

When supplied as stand alona units the S0 drives may be plugged
inlo a2 standard S0 Matherboard, a standard SDC Maotherboard or
tha 32 way connector supplied wilth each drive, 1ha latter allowing
diract inlegration into the user system, The SDC Matherboard is for
wse m fegh naise environments, IF provides opto-isolation for the
clock, diraction, shutdown and tauk lines.

3D drives are availabla in muliple configurations in S8- and
SC-Senes rack assermbilies, or separately as stand-alone units.

The 3C5R-tenes pre-wired rack assemblies can house up to sk S0
drives. Each rack systam is based on a 18743, 26cm. }-ong,
5.27(13.21cm)-high rack with individual motherboards mountad on
the Bback. The drives are moaunted into the rack and plugged diractly
img their comesponding malheboards. This design providaes a
compact packaga, maximum flexibility, and simple solder-fres screw
terminal connectars. Al racks fit inlo slandard 197 rack-meuni
systam cabinets. Table 1-1 identiies the racks and the number ot
drives each type of rack is capabia of accommodating,




&

502, 503 & 505 STEPPER DREIVES USER GUIDE l‘! CHAPTER 1. INTRODUCTION 3

.
“ w

Mator rolational speed and diraction are controlled by signals on

Rack Mooe| No. 50 Drives the SLOCK IN and DIRECTION inpuls which are accessed through
LSRN 1 the gdrive interface. Tha sys'erm may be configured to allow the clock
SC/SR20 Jel . signal to be provided by the en-board osciliator. Two separaie
SISRI 3 adjustable spaeds amm avallable whean the twa motherboam mounted
T ] a . vanable resistors are used. Alternalively external circuwtry may be
SC/SHEN 5 used to set the speeds. The running speed is selected remaotely and
SC/GAREN 3 the acceleration and deceleration times batween 1he speeds,

although preset at shipment, may be alered by 1he addition of a
capacitor 12 the drive board. A separate salectable ENERGISE input

Table 1-1. 5H-Series R i i :
able Series Rack Configurations allows disabling of the driva to aliow free mechanical rotation of the

il te
Product
Features ' Theory of The external indaxar typically racewes ASCI commands (from a
S0 Serigs Drives Features of the SD Drives are as follgws: Operation computer or PLC) or binary sigrals {irem remote switches. PLC, of

thumbwhesl intarface). Tha indaxer than converts thase commanrds
ar zignals ta step pulses and sends tham to the S0 drive via the
rmotherboard {f installed in a rack). These step pulses, are coupled
with a direction signal to contrel motor velocity, accelaration,
direction, and position. The 50 drive uses the step pulses to swilch
metor phase cusents in onder 10 contral the siepper motor's rotation
angd angular positian. The mator convans electrical pulses intd
discrete machanical matien (shaft rotation). An optional encoder
mounied either on the motor or on 1he load provides positional
feadback (encoder pulses) o tha indexer . Figune 3102 A functiona
block diagram af the system’s processes.

A recirculating chopper regulaios improves operating eficiency,
ghminates tha nead fer ballagt resisiors, minimzas power
Gonsumplion, and reduces matar and drive heating.

*  The motor currem salacting DIP switch, mounted en the driva,
allows you 1o contigure the drive for a wide range o stepper
matars (frame sizes 08 - 34).

= A facility for nstalling rermote CW and COW advance swilches
allows you to have manual contrel over the motor.

As a methad af manual controd, tha driva internal oscillatar can be
used with the SLOMWY and FAST inputs to posilion the maotor. NOTE:
The indexar is Nol awara of any axtra mation prodgced by this
method.

= The putpul divers have tharmal protection.

»  Motor shert-circuit protaction is assured across and between
phasas (not phase-1e-ground).

= Motor step pulses may be darfved from the S0 Dhive's buill-n N Hast Cormipotur

oscillatgr oF frem a user-supplad controller. or PLE - e
- Hamgle
» 5D Drives oparate ratary stappat molars at resolutions of eithear  wtchies
200 slepsirey (full-step modea) or 400 slepsirev (half-siep Toda). i e
30 Drives can alsa operate inaar steppar motors. High L gvel
Carrmmands Rinary Siqnals Encder
+  Using tha internal oscillator and motherboard-maunted step rate HE23203) 1) + _ / topticnal:
patamtiemeters, 30 Drives in SR/SC racks can produce speeds Step Ml G - ,
betweaan 4G and 1,000 stepsizes (slow raiel or between 400 and Remale Futsas S0 Dve | curents . L
. i - == ) o b P
10,000 sieps/sed (fast rate). Inclesear | Cscilater | s
+  One transformer cas power saveral dhives n a muti-axis sysierr. . :

+  Separate bogic and motar supply inputs allow you b use a 36-wolk
rroler supply, praviding extra Yorque at high speeds. The 36 vl
moior supply is recommended far S05 Drive operat on

Figure 1-1. Typlcal 50 Dtive Systemn Functianal Block Diagram
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For a delailad descriphon of stepper maoter construction and
cparation, rafer 10 1he Digiplan & Compumotor Mation Cantral
Catalogue.

Chapter 2. GETTING STARTED

Chapter Tha information in this chapter will enabla yo: 19 do the follgwing:
Objectives

= Werify that each companant of your systam has baen delivared
salely

= Beccme familiar with systam compenents and their
irkerrelationships

= Establisn the basic system canfiguration

+  Carmy o a pre-installation test o gnsure 1hal each oo ponent
funclians propery

e

What You The S0 Drive system is nommally shippad with &l components pra-
Should Have wired and installed in the approphate SCrSR rack syslem.

Upan receip, you should inspect your S0 Oriva systam shipment 1gr

] obvious damage 10 its shipping comainar. Heport any such gamaoge
tothe shipping company as soon as passile. Digiplar cannot bhe
held responsible far damage incurred in skipmert. Carefuly unpacs

! and inspec! your 30 Drve System shipment. The items hstad n
Table 2-1 shauld be present and in good canditicn.

[ |

Ship KN Tabla Talbrle 2-1 1dentifies ship kits carresponding with tha siv diffarent
; BC/SP racks.
Description Part Mo, SCISAID | SCSR20 | SCSAR30 | SCiSA40 | SC.S5R50 | SCISRSA
‘i 4 Possible drves:
a0z sz
203 503 1(Tedaly | 2¢Total) A(Total) | 4iTotal) | SeTataly | & Tola!
I | S05 505
Possigle b, panels:
SD2 Dirive FPs
_’ &L Drive FF7 1iTotal | 2lotall | 2iTalal) | 44Totalh | 5¢Toral | 6 (Toal
S5 Drive FP32
_ Elank 1rarl panc| FP5& 5 4 d 2 1
! Transiommers:
10118 TOE SHe Tahls 2-2
Ta119 TO114
TO1n TO120
Meer 1 2 2 4 T 5 [ &
LIser guidi 180062303 1 1 1 ] [ 1 | 1

Takle 2-1. SC/SH System Ship Kits

U

1
. o
E |
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. . . Test Configuration Where interiacing to the drive is via a SD Motherboard, the system
Transtormer Ship The following table shows the transformers that are typically supplied il Usi SD : : : ! P
Kit with systems invalving one type of drive only and in typical M;Rgr:’;ard ;02 pre-installation testing should be configured as shown in Figure
appiications where the axes are not drawing maximum VA's “ ’
continuously. -

For more demanding application requirements and cases where
different SD drive types are used in the same rack, please consult an
application engineer at Digiplan or your local distributor.

MOTOR ]:l

n
N &

Tra:;s;;;mer Rack Type - Number of Drives (Drive Type) * WERE  ©
1k

' SC/SR10 | SC/SR20 | SC/SR30 | SC/SR40 | SC/SR50 | SC/SR60 L tormenl seeen Greent 81| © | A

| TO116 (100VAJ| 1(SD2) | 2 (3D?) = — — = voion| @ mson | ©=2 e 2e T

: 1 (SDB) . Bmwn_/_\@ L 26V (Red) Am-/"’;;j_g g—
TO119 (300VAY[ ~ 1 (SD5Y | 2 (5D3) 3(SD?) 4 (5D2) 5(SD2) | 6 (SD2) Jed” 120 3"“““‘[_ White) T HE=E 2

‘ 2 (SD5) 3 (SDS) 4 (SD3) . e (@” Ao @_‘"‘_'c;wmm) 18¥(Orangej --—?,n K ‘éé

| 3 (SD5) 6,0, Ol *ﬂ% 2=
T0120 (450VA) | — = — 4(SD5) | 5(5D3) | 6 (503 ® @age] A HE] "
* A T0116 may be used 1o power a single SD5 on low duty cycle applications. ‘

Lka MAX =
A |eepicioeisl 8 sKT1
240V AC TRANSFORMER B
MAINS SUPPLY — _‘\
\BBEEHEHE)

rlfgaTuEt:;olt.mrs shown ! EEE B

Table 2-2. SC/SR System for Transformers

Y

Pre- A simple pre-installation test may be carried out on systems using are for pre-wired
installation the SD or SDC Motherboard to verify that the received system is transtormers (USA only) swe 0 +_F
Testing functioning correctly. This section details the test and describes G assvis fos) o & |

basic system configurations to test each drive-motherboard-motar
set. Final installation information is given in Chapter 3.

SHUTDOWN :./

R . . DIRECTICN
The possible test configurations are; o
FAST oy |
1. Cennecting to the drive via an SD motherbeard using the on- sLow .
; A
board oscillator.

Figure 2-1. SD Mother fi i
2. Connecting to the drive via an SDC Motherboard using the on- gu otherboard Test Configuration

hoard oscillator.

Mo NN W e W AW

Todernal  clock ol +o c,\ocjé VA
'ju.wf ?\w 7 +o ew\. \S_

3. Testing using an indexer such as the MC20 Keypad Indexer and
an SDC motherboard.

nes

Y

o W

n!

. 1
% A4
4




8 SD2,8D03 & SD5 STEPPER DRIVES USER GUIDE . i ﬂ CHAPTER 2. GETTING STARTED 9
Test Configuration Where the SDC Motherboard is used in the system to connect to the . ! ﬂ Test Configuration If an indexer such as the Digiplan MC20 Keypad Indexer is included
U'al&%:g?:rg drive, the configuration shown in Figure 2-2 may be used for the pre- | Using the MC20 in the system, it may be used with the SDC Motherboard in the pre-
installation test. A Indexer installation test in the configuration shown in Figure 2-3. A separate
i | & procedure is described for this test.
L 1
MCTOR l I ﬂ @ 5 SCN ‘ @ 2?
R | 0.0 @ N
Y
I @H\S@i 10 S 1‘3
OTOR B 33 —8,"g, e
GND LK TE _ 26
Green) LKS 1_?&9 © e, T | i @ I @ @
Green SCN @ | Screen {Green} | LK1- &= SKT2 ] | N AG TRANSFORMER
Crrgud THGND) ke ma ) e T : " d MAINS SUPPLY
Black _@5:20@)‘20 O LKa-EI [
¥ ua) t 1 .
S AC INPUT i i
hie ©,,8&. gwwnnv %:i‘—e i : . I n m —
(1] 18 (Oranfe \JU:V\-_Q ¢ : -
6 (Blaci) | = [ .
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Pawering Up the SO
Drive

Functional Test
wilhou! Indaxear

Step 1

Sfep 2

Step 3

Step 4

Step §

Eiep &

Siep 7

Slep &

Functional Test
Using the MC20
Indexer

Bafore you powet-up the drive, you shoud vedty that the power and
Totor cables are properly connected | I evendhing is O, 1he drive
will be enabled {evident by holding torgue on ihe motart wher. you
apply powar.

If the moter deas not nave holding forque, remave power o the
systermn and refer te Chapter 6, Maintanance and Troubleshoating.

Prior o proceeding with the pre-installaton tesling, remave power 1o
the drive, remove 1ha dnve and move Lkd to the Lk Pk pos:hion.
Replace the driva and re-apply power. This will permit the shutdown
function toe be tested.

Thigs precadure uses the duilt-in clock facility in the S0 Drive to test
the systam whara no indaxer is available,

Cloge the SHUTDOWRN switch ta enargisa the drive.

Turm tha SLOW petentiometar Wiy COW and ther press the SLOW
butign. The motor shaft should ratate skowly.

Slowly turn the SLOW polentiomatar CW and note that the speed of
ratation increases,

Aelease the SLOW button, close 1he DIRECTION Button and then
pross the SLOW hutton keaping the DIRECTIOMN button closed. The
motar shaft skould retate in the opposile direction,

Ralaasa both butlaas, The shak stops rctating.

Turn tme FAST potentiomater fully COW then press the FAST puttar.

The mator shaft should rolale fasier than in Step 2.

Turn the FAST patentiomeler CW and note an ingraase in *ha shaft
Epeac.

Release the FAST button and open the SHUTDOWN gwitch.
it &l of tnesa steps have been complated satisfactorily the system is

basiczlly tunctioning correctly and may be properly -nsslled (see
Zhapter 3).

Use tha 'gllowing procecures to test the functionality of the gysiem
and b wenty propar sys'em cenneclions where an ndexer such s
the MC20 Keypad Indexer is available,

e e —— —— T — - — ———
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Stap 1

Stap 2

Set up the indexer 0 wn in accordance with the instalaticn
procaduras cutlinad in the indexer manual. Maksa sure the indexar
resalution (s1epsirey) matches the 30D drive resolution setiag, With
drive Lk3 fitted the arive is in 200 steparmey mode (FLil Step). When
drive Lk3 is not fitted the drive is in 400 Steps/rev mode (Halt Step].
Sen Figure 3-1.

Apply power to the S0 Drive and se1 the ndexer o perorm a move
with tha follgwing paramaters:

= Welacity = 4 revolutions per seoord (Fps)
- Acocelaration = 5 rpgd
= [Distance = BOJ staps

Executing this mova should cause the molor 1o make an 800-step
oy {Iwo revalutons).

If ¥he moter does rot move, refer to Chaopter 6, Mainenaice anc
Troubleshooting.
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Chapter 3. INSTALLATION

Ch.aptgr Tha informatian n this chaptar will enabla you to oG the following:
Chjectives
+  Mouni all system components properky
«  Connect ali electrical system inputs and cutputs propesly
»  Ensure that the complate systern is installed proparly
»  Pertorm basic system oparalions
MOTE: You shoukd complete all steps in Chapar 2, Getting Staned,
before praceeding with tha staps in this chapter,
Complete In this sectien, you will go through complate set-up procaduras far
System satting drive funetions.
Configuration
WARNIHG
NEVER adjust terminal connactions ar P switch =ettings
when the power |5 an.
Satting Orive Drive functions are sat by means of DIF swilches and links. These
Furctions are factory-set to provide optimum gperation in most applications,
au may. however, nesd 1o ahtar these setings to satisfy the
particiiar operating raguiraments far your application.
MOTE: Tachange DIP switch angd some linksattings you must
rameova tha drive from tha rack.
CAUTIGN
Do not rermave tha drive modules while power is applied to the
rack.
Orive DIP Swilch A 3-posilian CHP switch is located on the SO Drive card (see Figure
Satting=

3-1). This DIP switch gilows you 1o progran the output current to the
motar. To access the DIF switch, ramgva the scraws securing the
front panal 1o tha rack and pullhe dive from the rask. NOTE:
When re-nsialiing the drive, make sore the dive folidvs the guideo
rails i the rack.
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5D DRIVE CARD

DIP SWTICH

JUMPERS

HEATSINK
LOCATION

= Jumper not installed

C24 C25

NOTE: Figure shows factory settings for DIP switch and Jumpers

Figure 3-1. SD Drive DIP Switch Link Locations & Acceleration Cap C25

Motor Selection

SD drives are suitable for use with high-performance hybtid or
permanent magnet motors having 4, 6 of 8 leads; a 5-lead motor
cannot be used with this type of drive. The phase inductance of the
motor shouid ideally lie between 1mH and 10mH.

The best overall performance will generally be obtained when the
unipolar current rating of the motor is between 1 and 1.5 times the
current rating of the drive. Therefore the SD2 is best suited to
motors in the 1.5-3A range, the SD3 to motors in the 2-4A range and
the SD5 to motors in the 4-6A range. Select a motor with a current
rating at the top of the comesponding range when the maximum
high-speed torque is required; whilst there is less torque at low
speeds, the reduced winding inductance helps to maintain the torque
as speed is increased. The drives can be derated to match motors
having a lower current rating, but the asseciated increase in motor
inductance causes a corresponding reduction in high-speed torque.

Motors having 6 leads are best connected in series in order to utilise
the whole winding, and in the series mode the current rating of the
motor is 70% of the unipolar rating. Therefore try to choose a metor
with a unipolar rating of about 3A for the SD2, 4A for the SD3 or 6A
for the SD5. Greater flexibility is afforded with 8-lead motors since
the windings may be connected in series or in paraliel. The bipolar
rating of the motor relates to parallel connection, but similar
characteristics will be obtained trom a higher-current motor
connected in series. Motors with 4 leads are not suitable for unipolar
drives and therefore have a bipolar rating only.
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Motor Current
Selection

Drive Link Settings

Link LK1

Link LK2

Table 3-1 shows the settings of drive DIP switches 1-4 for the full
range of current settings. The values shown are two-phase-on
levels, and are nominal values in that they depend on motor
inductance. When selecting the current, be sure not to exceed the
current rating of the motor.

Nominal Current DIP Switch Settings
sD2 SD3 SD5 SWi1 Sw2 SW3 Sw4

20A | 30A | 45 OFF QFF OFF OFF

1.8A | 27A | 4.2 OFF OFF OFF CN

1.6A | 24A | 3.9 OFF OFF ON OFF

3.7 OFF OFF ON ON

35 OFF ON OFF OFF

14A | 21A | 34 OFF ON OFF ON

3.2 OFF ON CN OFF

12A [ 1.8A ] 331 OFF ON ON ON

10A | 1.5A | 3.0 ON OFF OFF OFF

2.9 ON OFF OFF ON

28 ON OFF ON OFF

2.7 ON OFF ON ON

2.6 ON ON OFF QFF

2.5 ON ON OFF ON

2.4 ON ON ON OFF

2.3 ON CN ON CN

Table 3-1. Drive Current DIP Switch Settings

The SD Drive is fitted with four links (see Figure 3-1 for link
locations). The following paragraphs describe their functions and
optional settings.

CAUTION

Remove power trom the drive before removing or fitting any
links to the drive module or motherboard.

Leave this link fitted.

Do not fit this link.
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Link LK3

Link LK4

Acceleration/
Deceleration Rate
Adjustment

With this link installed, the drive will function in the full-step moede,
producing 200 steps/rev. When this link is not instalied, the drive will
tunction in the half-step mode, producing 400 steps/rev. The half-
step mode is preferred in most applications, the slight torque loss
being offset by smoother operation at low speeds; conseguently, the
drive is shipped from the factory with this link not installed. if you
desire full-step operation, remove the link from LKPk and place it in
LK3 (see Figure 3-1). LKPK, which stands for link park, is simply a
place to store unused links and serves no electrical purpose.

With this link instalied, the drive will remain permanent!y energized
and a Shutdown command signal will have no effect on the drive.
When link LK4 is not installed, the Shutdown command will affect the
drive. The SD drive is factory-configured with this link installed.
When not installed, the link can be stored on LKPK, next to LK4 (see
Figure 3-1).

The Fast and Slow set speeds are selectable by control lines
connected into the motherboard.

The acceleration and deceleration rates between the two set speeds
are factory set to 60ms for accelerating from Slow speed to Fast
speed, and 30ms for decelerating from Fast speed to Slow speed.
These times may be increased by the addition of C25 on the drive
module (see Figure 3-1 for location). If a capacitor value of 10uF is
fitted the acceleration and deceleration times will increase to 120ms
and 60ms respectively. A capacitor of minimum 16V rated voltage
should be used. When fitting observe polarity.

It is also possible to obtain a greater increase in the acceleration and
deceleration times by replacing C24 with a capacitor value greater
than 10uF (see Figure 3-1). If C24 is removed a capacitor of
minimum 10uF and 16V rated voltage must be fitted in its place.

SD
Motherboard

Links 1 and 2 on the 5D Motherboard (see Figure 3-2 for link
locations}are fitted in position "b" to use the motherboard mounted
preset controls RV1 (FAST ADJ) and RV2 (SLOW ADJ). When
external speed controls are required, fit both links in position "a".
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ADVANCE LK1
RATE POTS n D
FAST
LINKS 7]

{ﬁ
Gl /
E

|— /M
SD MOTHERBOARD

Figure 3-2. Location of Links, Advance Rate Pots and R1 {SD Motherboard)

Advance Rate
Adjustment

Motor Current

You can use the advance rate potentiometers to manually adjust the
rate from 40 to 1,000 steps/sec (sLow pot) or from 400 ta 10,000
steps/sec (FAST pot). Refer to Figure 3-2 for the location of the fast
and slow advance rate pots.

Turn the pot CW to increase the rate, and CCW to decrease the rate.

NOTE: if you set the ‘Siow' rate too high you can stall the motor.
This function should be used only if the indexer does not need to
frack the motor's position.

As an alternative to using the switch on the drive, you can reduce the
motor current by installing a resister in the R1 location on the SD
Motherboard (see Figure 3-2). The motor current may be set by this
resistor according to Table 3-2. R1 may be used to reduce the
current level of an SD2 drive to 0.2A. The values of current given
correspond to the condition when all drive bit switches are in the
‘OFF' position. The current level shoukd not be reduced below the
lowest figure given for each drive variant.
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Nominal Current
SD2 SD3 SD5 Resistor Value
2.0A 3.0A 4.5A Open-circuit
1.8A 2.7A 4.0A 12KQ
1.6A 2.4A 3.7A 5.6K0
1.4A 21A 3.1A 2.2KQ
1.2A 1.8A 2.8A 1.5KQ
1.0A 1.5A 2.4A 1.0KQ
08A | - | - 68002
08A | - | - 5600
07A | | - 4700
06A | - | ----- 330Q
0.5A — | 2200
0dA ] s | 1500
0.3A | e [ - 820
Q2A | - [ - Shon-circuit

Table 3-2. SD Motherboard R1 Resistor Values for Setting
Motor Current

sSDC
Motherboard

Link LK1

Link LK2

Link LK3

The SDC Motherboard is fitted with three links for selecting the use
of the motherboard advance rate potentiometers or optional remote
pots which you can connect via the 25-pin indexer connector (see
Figure 3-3 for link locations). The factory default position for these
links is position A.

Place link LK1 in position A to enable the advance rate pots on the
motherboard. Place link LK1 in pasition B to disable the
motherboard pots and divert the adjust common reference to pin 19
on the indexer connector.

Place link LK2 in position A to enable the slow advance rate pot.
Place link LK2 in position B to disable the slow pot ang divert the
slow rate adjust signal to pin 6 on the indexer connector.

Place link LK3 in position A to enable the fast advance rate pot.
Place link LK2 in position B to disable the fast pot and diven the fast
rate adjust signal to pin 7 on the indexer connector.

-
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JUMPERS JOG RATE

" POTS

LK1

SLo
e [¢] [o] |

RESISTOR
> RS

R5
5D Drive Motherboard

Figure 3-3. Location of R5, Links and Advance Rate Pots (SDC Motherboard)

Advance Rate
Adjustment

Motor Current

You can use the advance rate potentiometers to manually adjust the
rate from 40 to 1,000 steps/sec (sLow pot) or from 400 to 10,000
steps/sec (FasT pot). Refer to Figure 3-2 for the location of the fast
and slow rate advance pots.

Turn the pot CW 1o increase the rate, and CCW to decrease the rate.

NQOTE: if you set the rate too high you can stall the motor. This
function shouid be used only if the indexer does not need fo track the
motor's position.

Refer to the System Connections section in this chapter for
instructions to wire optional remote advance rate pots from the
indexer connector.

As an alternative to using the switch on the drive, you can reduce the
motor current by installing a resistor in the RS location on the back of
the SCC Motherboard {see Figure 3-3). The values of current given
correspond to the condition when all the drive bit switches are "OFF".
This resistor may be used to reduce the SD2 drive motar current
Q.2A. The current level should not be reduced below the lowest
figures given for each drive type. Table 3-3 provides typical resistor
values. Remember that the actual current will depend on motor
inductance.
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Nominal Current
502 SD3 S5D5 Resistor Value
2.0A 3.0A 4.5A Open-circuit
1.8A 2.7A 4.0A 12KQ
1.6A 2.4A 3.7A 5.6KQ
1.4A 2 1A 3.1A 2 2KQ
1.2A 1.8A 2.8A 1.5KQ2
1.0A 1.5A 2.4A 1.0K2
0OA | - | e 880Q
0.84 - ——--- 5600
0.7A e 4700
0.6A - aamas 3300
05A §j - | e 220
0.4A i B 1500
0.3A e 820}
02A | - ————— Shon-circuit

Table 3-3. SDC Motherboard RS Resistor Values for Setting
Current

Environmental
Considerations

Enclosure
Considerations

The 5D Drive system should be operated in temperatures from 0°C
to 50°C (32°F to 122°F) and at a relative humidity between 0 and
95% {non-condensing). Make sure the system is stored in
temperatures within the range from -40°C to 85°C (-40°F to 185°F).
Refer to the manufacturer's environmental specifications for the
maximum motor case temperature when it is in operation.

You should install the SD Drive system in an enclosure 1o protect it
against atmospheric contaminants such as oil, moisture, and dint,
Ideally, you should install the system in a rack cabinet. Inthe USA,
the National Electrical Manufacturers Association (NEMA) has
established standards that define the degree of protection that
elactrical enclosures provide. The enclosure should conform 1o
NEMA Type 12 standards if the intended environment is industriat
and contains airborne contaminants. Proper layout of components is
required to ensure sufficient ceoling of equipment within the
enclosure.

System
Mounting

You should give special attention to the environment and location in
which you will operate your S0 Drive system. Consider atmospheric
contamination and temperature around the drive before you install
and operate your SO Drive system.

Your SD Drive system is normally shipped with the drive(s) pre-
installed in the standard 19"-long 5.2"-high rack.
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Motor Mounting

Transformer
Mounting

The SD Drive system will operate most hybrid stepper motors.
Motors should be mounted using flange bolts and centred by the
pilot on the frent face. Foot-mount configurations are a less
desirable alternative because the torque of the motor is not evenly
distributed around the motor case. Any radial load on the motor
shaft is multiplied by a much longer lever arm when a foot mount is
used rather than a face flange.

WARNING

Impropetr mounting can compromise system performance and
jeopardize personal safety.

The transformer models used with the SD Drive system {(models
TO1186, TO119, and TO120) may be mounted in the cabinet or, if
you are not using a cabinet, close to the rack system you are using.
Ensure that the transformer is located where it does not have
excessively long leads and does not interfere with the SD Drive
system operation and electrical connections. Transtormer
dimensions and weights are provided in Chapter 6, Hardware
Reference.

WARNING

Do not mount the transformer where it is likely to be touched by
personnel. Touching the wiring studs while the transformer is
energized can inflict a lethal electrical shock.

System
Connections

If you have set alithe 5D Drive functions, you are now ready to
perform the final wiring for your system. Pinouts on the drive's 32-
way edge connactor and on both of the types of motherboard usable
are illustrated in Chapter 4, Hardware Reference.

Refer to Chapter 2, Getting Started, for instructions on the following
system connections:

+  Motor
« |Indexer
« Transformer

WARNING

Ensure that AC power is disconnected before you perform any
wiring. NEVER discoennect the motor with power applied to the
drive.
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Wiring Guidelines Proper grounding of electrical equipment is essential fo ensure the
safety of personnel. You can reduce the effects of electrical noise
due to electromagnetic interference (EMI} by grounding. Al
Digiplan equipment should be properly grounded. A good source of
information on grounding requirements is the National Electrical
Code published by the National Fire Protection Association of
Boston, Massachusetts.

Motor Connections If you purchased a Digiplan stepper motor with the SD Drive system,
please refer to the Digiplan Motor Manual for connection details.
Tables 3-4 and 3-5 show connection details for a range of
proprigtary stepper motors.

After you determine the motor's wiring configuration, connect the
motor leads 1o connector TB1 on the motherboard.

In general, all components and enclosures must be connected to
earth ground to provide a low impedance path for ground fault or
noise-induced currents. All earth ground connections must be
continucus and permanent. Digiplan recommends using a central
earth stud mounted on the rack end-plate or close to it. AC ground,
the transformer shield, the rack OV bus, and the enclosure metalwork
should all be connected to this stud. In particular, you shouid

CAUTION

Be sure to properly connect the motor to the SD Drive
motherboard. Incorrect connections could damage the drive or
the motor.

connect the rack OV bus with a 18AWG (1mm?) cable kept as short - —
as possible. MOTOR
L SCREEN "'
Connecting via a The SD Drive system is normally shipped with the drive(s) pre-
Motherboard installed in the appropriate SR rack. A A [B{B- Ge3)

CAUTION

Ensure the AC power is disconnected before attempting to
perform any system connections. Never disconnect the motor
with power on; this will damage the drive and the motor
connector contacts. Follow the steps described below to
complete the basic configuration of your system.

ME'IFERCOANNS _$,

@ LK1
EXis Aaag -
wix []

Figure 3-4. SD Motherboard Motor Connections

SDC Motherboard ﬂf/—di_\—\mcﬁoﬂ%

At

Factory Settings Rack-mount SD Drive functions are factory-set to provide optimum
system performance and safe operation. You do not need to alter
these settings to accommodate the preliminary system operation and
testing discussed in this chapter. Normally, these faciory settings,
with the exception of mator current, will satisfy the complete system
operating requirements. Chapter 3, Installation, discusses optional
drive settings you can use for your particular application. The basic
drive operating conditions are factory set as follows:

‘A RN EEEENRN LN,

» Drive current is set at maximum (2A for SD2, 3A for SD3 and
4.5A for SD5)

- Drive resolution is set at 400 steps/rev

Figure 3-5. SDC Motherboard Motor Connections
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N.C. - na connection.

MAKE TYPE A+ A— B- B+ {(SDC)}) NOTES
1A 1B 24 2B (S0}
Evershed & &-lead Red Green Blue Yelow Brown & Black N.C.
Vigroles
8-lead Red Green Blue Yeliow Link Grey & Pink, link
While & Viotet
T.box 1 3 4 2 Link5 &6, tnk 788
Sigma &-lead Black Crange Red Yellow Whita/BIk/Crg,
White/Rad/Yel N.C.
8-lead Black Crange Red Yellow Link Wh/Blk & Wh/Org
Link Wh/Red & WhiYel
T.box 1 3 2 4 Linkb5 & Blink7&8
Aslrosyn, &-lead Red Red/Wh Gm Grn/Wh White & Black N.C.
Rapidsyn,
Slo-syn T.box (x6) 1 3 4 5 2B 6N.C.
Slo-syn 8-lead Red Red/Wh Gm Grn/Wwh Link Black & White, link
Qrg & BIk'Wh
Thox (x8) 1 3 5 4 Link2& 8, link7&8
Stebon 8-lead Red Yel Pink Blk Link Blue & violet, ink
White & Grey
T.box 1 2 3 4 Link5&8.link7&8
GELC T.hox 1 2 3 4 Link5 &6, fink74&8
M AE. &-tear Grnflh Gm Red Red/Wh While & Black N.C.
B-lead Black Orange Red Yellow Lirk WhtBlk & WhiOrg,
Link Wh/Red & Wh/Yel
T.box i 5 8 7 Link 1 & 3, link 2 & 4
Zebotronics T.box 1 4 5 ] Link2& 3, ink 6 &7
Origrital B-lead Black Gragn Red Blue Yellow & While N.C.
Soncaboz &-lead Green Grnwh Red Red/Wh Link Grg & B/Wh, link
Black & White
Japan Servo 6-lead Red Blug Green Yellow 2 x White N.C.
Escap 8-lead Brown Crrg/Wh Red Yel/'Wh Link Brnvih & Crg,
Link RedWh & Yellow,
Bodine B-lead Erown Orange Yellow Red Link Wh/Brn & WhiCrg,
link WhiYel & Wh/Red.
T.box 1 3 4 2 Link5&7.link6&8
Digiplan/Compumotor
RM Motor B-lead Black Orange Aed Yetow LinkWh/Blk & WhCrg.
Link Wh/Red & Whivel
Digiptan/Compumaotor
QK Mator 8-lead Red Black White Green Link Yel & Blug
Link Qrg & Brown
Table 3-4. Motor Connection Data - Windings in Series
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For &-lead motors, connactions shown are for one half-winding.

N.C. - no connection.

MAKE TYPE A+ A— B- B+ {SDC) NOTES
1A 1B 2A 2B (SD)
Evershed & 6-lead Red Brown Blue Biack Gm & Yellow N.C.
Vignoles
8-lead Rd & Gm & Blue & Yel &
Pink Grey Violet While
T.box 1886 345 448 287
Sigma 6-lead Black Wh/Blk/ Red Wh/Red/ Qr & Yeliow N.C.
Crange Yellow
8-lead Black & Or& Red/ Yel &
WhiOr Wh/Bk Whivel WhiRed
T.box 1&5 3&86 287 448
Astrosyn, &-lead Red Black Green White Red/Wh &
Rapidsyn, Grivwh N.C.
Slo-syn
T box{x6) 1 5 4 2 3&5NC.
Slo-syn §-lead Red & Blk & Gmé& Org &
White RedWh BlNh Grniwh
T.box(x8) 142 348 487 548
Stebon 8-lead Rd & Yel & Wh & Black &
Blua Violet Pink Grey
T.box 186 285 348 447
G.EC. T.box 1%6 2&5 348 487
M.AE. G-lead GrnAavh White Red Black Gm& RedN.C
8-lead Black & Cr& Red & Yel &
WhiQr Wh/BIK WhiYel Wh/Red
T.hox I&B 18&5 448 287
Zebotronics T.box 1&2 31&4 546 748
Criental 6-lead Black Yellow Red White Grn & Blug N.G.
Sonceboz 8-iead Grn & Org Red & Blk &
BlksWh GrvWh White Red/AWh
Japan Serve §-lead Red White* Green White”
Escap 8-lead Brn & Brrvwh & Red & Red'Wh &
Orange Qrg/Wh Yellow YelWh
Bodine B-lead 8m & WhiBm & Yel & Whivel &
WhOr Orange Whi/Red Red
T.hox 1&7 385 4589 258
DigiplandCompumaotor
RM Motar B-lead Black & CQrange & Red & Yelow &
WhiOr Wh/Black WhiYeliow  Wh/Red
Digiplan/Cormpumotor
OM Motor 2-lead Red & Blue Bk & Yelow  Wh & Brn Green & Org.

* Use correct White Jor each phase.

Table 3-5. Motor Connection Data - Windings in Parallel
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Transformer Refer to Chapter 4, Hardware Reference, to select the proper wiring Indexer Refer to Chapter 4, Hardware Reference for details of connections
Connections arrangement on the transformer ang check that the transformer is Coﬂﬁgﬁﬁ:o;g between the Indexer and the SD Motherboard. Table 3-6 lists the

wired to operate with the correct mains voliage input. pin functions.

As illustrated in Figure 3-6, the transformer leads are connected o

Pin Function
the five barrier strip terminals (connector TB2 on both motherboard

N aueNENNNN

1 EXTERNAL REFERENCE
types) and the fast-on connecter {T1) on the back of the SDC INPUT
Motherboard. 2 +24v DC OUT
3 FAULT CUTPUT
WARNING 4___| ZERO PRASE OUTRUT
Do not connect the transformer to the motherboard while power 5 DIRECTION INPUT
is applied to the transformer. Do not touch the wiring studs on e ST
the transtformer after it is plugged into an AC outlet. This can 6 ENERGISE INPUT
cause serious personal injury. 7 CLOCK INPUT
8 Ov
reen Screen {Green) T 9 SIGNAL Qv

10 FAST INPUT
11 SLOW INPUT

Green @ J=2\SCN |
<@ @x@a‘r

Black ue: P6V (Red)
0. e o e 12 | FAST RATE ADJUST
0.0 Pl TR 13| SLOW RATE ADJUST
I . Y {Ornge 12| RATE COMMON
Fose -1 ©, o= pr et 15 | INTERNAL GCLOCK OUTPUT
26 (Black,

16 Qv

& LN O TRANSFORMER e

— 26V Molor = Red Table 3-6. SD Motherboard Indexer Connector (SKT2) Pinouts
120VAC 18V Logic =Blue | SP DRIVE MOTHERBOARD
MANS oy o T nie | Indexer Figure 3-7 shows the 25 way connector for connecting the Indexer 10
26% Mator - Black, c"""eﬁ“r’gsrf”rg the SDC Motherboard. A standard cable Part No. 1382.072 or
Scroen = Green B olfiernoa 1392.078 is available for connecting the Digiplan MC20 Keypad
Indexer.
,_LwL Screen (Green) T
Green | @ S SCN l 7] . 25-Pin Indexer Connector | SD Drive Motherboard
o @26(Red) T2
8 (Blue pEV {Red) |
o @ £l [ Jev (Buue ; 26V . ‘
@O(Wh‘ne) OV (White) T ;ﬁv‘% \
8Y (Orange] 2 \
110 4] 1ov
@ @wiofangf_ b6V (Black) g . ‘
26 (Black
©F
TRANSFORMER. @ »n I
220VAC e Log _Be | D DRIVE MOTHERBOARD | ¥
MAING oV - Whita

SUPPLY

18Y Logic = Crange .
26V Molor = Black . \ a
Seraen = Grean

Lead colours refer to pre-wired transformers (USA only)

INDEXER

Figure 3-7. SDC Motherboard Indexer Connections
Figure 3-6. Typical Transformer Connections for 120V and 240V Mains Supplies
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Auxiliary Indexer
Connections

Table 3-7 provides the pinouts for the 25-pin connector on the SDC
Mctherkboard.

Pin Function

1 STEP +

2 DIRECTION +

6 SLOW RATE ADJUST
7 FAST RATE ADJUST
9 FAULT +

12 SLOW INPUT

13 FAST INPUT

14 STEP -

15 DIRECTION -

16 SHUTDOWN +

17 SHUTDOWN -

19 RATE ADJ COMMON

21 FAULT -

25 Qv

Table 3-7. SDC Motherboard Indexer Connector {SKT1) Pinouts

The PL1 (SDC Motherboard) and SKT1 (SD Motherboard)

connectors provide opticnal connections for the drive control signals
{see Figure 3-8).

These inputs are for using non-TTL Digiplan indexers, clock cards
{MC1, BC7, RCY, etc.}, or an indexer that has output characteristics
that differ from TTL indexers.

If you are not using a Digiplan indexer with standard Digiplan cables,
it may be easier for you to use connector PL1. The alectrical
specifications for this connector are provided in Chapter 4, Hardware
Reference. The inputs on PL1/SKT1 are not compatible with
Digiplan or Compumotor TTL indexers.

NOTE: Caution must be used since these inputs are not optically
isolated.

Link cables are available from Digiplan (200mm cable: p/n 200MM
JUMPER, or 400mm cable: p/n 400MM JUMPER). Refer io Figure
3-8 for the PL1 auxiliary indexer connecior location and pinouts.

® 9
| B |
®
E 0
E a
E U
® 9
|
L B |
| X

E O
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OT? 8 SKT1
([ 1 ngTDOWN

STEP
DIRECTION
Not Used
ZERC PHASE

FAULT
+24V

S0 Mgtherboard  SKT2

-

B AP -
ooco 00002

/

™ AUXILIARY INDEXER

S0C Motherboard CONNECTOR

Figure 3-8. Motherboard Auxiliary Indexer Connector

+24 Volits
(Pin 1}

Fauft
(Pin 2}

This terminal may be used as an output to provide +24V from the SD
Drive 1o external control circuitry. Current drawn must be limited te a
total of 260mA.

This is an output signal which goes high in the event of an cverload
fault. It is driven by an open-collector transistor and should be pulled
up by an external resistor when the signal is required. The resistor
should be returned to a voltage no higher than +25V, and should not
allow more than 15mA to flow when the output is low.

When a fault occurs, the drive will de-energise untii the shutdewn
signal is cycled or the power is cycled after the fault has cleared.

You can establish a visual fault verification by installing an LED as
iltustrated in Figure 3-9. Here the LED will be lit unless there isa
fault.
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Zoero Phase
(Pin 4)

Direction
{Pin 5]

Step
(Pin 6}

Shutdown
(Pin 7)

av
{Pin 8)

Optional Advance
Rate Pot and Switch
Connections

S0 Drive 2hiy
b

Figure 3-9. Fault Qutput Example

This is an output signal that goes low when the drive translator is in
its primary state. This occurs every 8 motor steps in the half-step
mode. The drive always powers up in the zero-phase state. Ths
signal is used in conjunction with an aute-homing circuit. Electrical
parameters are the same as those of the Fault output.

Taking this input terminal low {connecting it to the OV terminal) will
reverse the direction of motor rotation. The direction should only be
changed when the motor is stationary or running within the start/stop
speed range. The input is not TTL compatible.

A low-qgoing transition on this input terminal causes the metor to
advance one step. The input should remain low for not less than
10us. The maximum step pulse frequency is 20kHz in the half-step
mode. The input is not TTL compatible.

CAUTION

Do not stop the clock while it is running above the start/stop
speed; this will cause the motor to de-synchronise.

This input terminai enables the motor to be Shut down {de-
energized) so that it may be rotated slowly by hand without switching
the system off. You must connect this input terminal to the QV
terminal in order to energize the motor. NOTE. Iflink LK4 is
installed, the shutdown input has no effect and the drive remains
energised at all imes except in the event of a fault.

The input is not TTL compatible.

Use this terminal as the common return point for the indexer signals.

1f you set links LK1, LK2, and LK3 on the $DC Drive motherboard to
position B, the ADJUST COMMON, FAST ADJUST, and SLOW ADJUST signals
are diverted 1o the 25-pin indexer connector. Pins 6 ang 7 are the
slow and fast adjust pins, and pin 19 is the adjust common. Using
these pins, you can wire remote jog potentiometers (pots) as
illustrated in Figure 3-10.

B d
) ¥
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100k Slow Adyust

Using the sLow, FAST, and ov signais from the 25-pin connector, you
can wire remote slow/fast jog switches (see Figure 3-10}). When you
close the switch from the slow input {pin 12} or the fast input {pin 13}
ta OV (pin 25), the motor runs at the rate set with the correspeonding

pot. The slow range is 40 to 1,000 steps/sec. The fast range is 400
to 10,000 steps/sec.

Using the B-pin PL1 connector, you can alse wire a remote direction
switch using the piRECTION {pin 5) and ov {pin 8) signals {see Figure
3-10). When the direction switch is grounded te 0V, the motor
moves in the opposite direction.

NOTE: The jog switches should be used gnly it the indexer does not
need to track the motor's position.

Figure 3-10 also shows the corresponding external connections on
the SD motherhoard. Note that links LK1 and LK2 should be
transferred to position 'a’ to isolate the board-mounted rate adjust
controls when external pots are used.

AC INFUT -
9 P
INDEXER = .
=) -
{pin 5] 1 a [
) PLty 1
Adjust Common_[pin 19) :

10K Fast Adjust

—Ll — Slow  (ptn 12}
i oV ipin 25}

Direction {pin 5] 34_ B

LV ipn §)

ol Faml  ipin 13) |

SKT1 !SDC MDThelbD!ldi

18 "%‘“P

— D
_O—I—C Slow _ipn 113 i Affx e TE2

LO—L—--éﬁs; pint0l i =

! v ipin 18] 1|er i eiae| & SKT1

100k

J_— ﬁ_t_dju?t Caommon ipin 14i |

Slow Adjust {pin 131

=0

: ‘i”"‘ _:.] Fast Adjust (pin t2)

DIRNARRRA- .

N (pin B) N
SYNGE — Rt Direetion [pin 5]

& Iml_i-

Figure 3-10. Optional Remote Advance Pot and Switch Connections
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Chapter 4. HARDWARE REFERENCE

Chapter This chapter is designed te function as a quick-reference toal for the
Obkjectives follawing information:

Systemn spectlications (dimensions & perfarmance]
+  [Defaull BIP switch and link settings
« MO eonnections and specifications

Enviranmental Digiplan recommends you operale and siare your 50 Driva system
speﬂﬁcatigns undar the following conditions:

+ OQperating Temperaiure: 0° to G0PC (327 o 122°F)
= Relativa Humidity: 0% to 853% (non-cendensing)

»  Maximum Heatsink Temperature: B5°C (135°F)

« Siorage Temperaiure: -40° 1o 85°C (-40° to 1857F)
- Maximum Motor Case Tempeature: 12570 (255°F)

YT R R E R R E R R R R LR

c

‘NN E NN R BN RN NN NN NN NEN
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SD Drive
Specifications

Parameter

Value

Amplifiers
Type
totor resolution
Protection
Open circuit
Short circuit
Over-temperalure
Nominal output current {two-phase-or)

Maximum stapping rate

Nominal chapping Irequency

Bipolar Chopper
200 or 400 stepsirev (User-seleclable)

Phase-to-phase and across phases

It heatsink exceeds 85°C (185°F)

2A/phase [S02), 3A/phase {S03), 4 SA/phase (505} - DIF
swilch adjustable

10kHz @ 200 steps /rev

20%Hz @ 400 steps /rev

15kHz
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Facto Table 4-2 below provides the SD Drive factory default settings. if the
Default factory settings are not appropriate for your application, refer 1o

Cammand interface
50 drive module
Input impedance
input logic level

Qutput circuits
Cutput logic levels

5D drive mourded in an SC rack

Built-in pul-up resistors (4k7) 1o +12V

Low {logic 0} § to +2V or short-circuit

High (tegic 11 +10V to +12V or open-circuit

Open-collecter NPN transislars

Low [transistor switched to 0V) +1V max. @ 15mA max. High
(transistor off} +25V max.

Step input is high going pulse, 10uS min. width

Maximurmn pulse rale is 20kHz

Settings Chapter 3, Installation, for instructicns on adjusting the appropriate
drive and motherboard DIP switches and links.
Feature Default Setting Function Selected
SDC Motherboard Jumpers
LK1 Position A Enables use of onboard rate pot
LK2 Paosition A Enabies use of anboard slow rate pot
LK3 Position A Enables use of onboard fast rate pot
SD Motherboard Jumpers
LK1 Position B Enables use of onboard fast rate pot
LKZ Position B Enables use cf onboard slow rate pot
Drive Jumpers '
LKA Installed DO NOT CHANGE
LK2 Not installed DO NOT CHANGE
LK3 Not instalied Selects resolution of 400 stepsirev
LK4 Installed Motor is energized at all timesg
Drive DIP Switch SW1 SW2 SW3 Sw4
QOFF OFF CFF OFF Maximum current

Table 4-2. SD Drive Factory Default Settings

Input Inpuls are fully optically isolated and require & TTL-type signal to . . . . .
? opperale. >3.5{f0p(1: higzlr'l, <0.8VDC |ow.qU5er-suppri£ steg and SD Drive You will need to make connections directly to the drive edge
direction signals must be capable o providing up to 20mA, Direct connector if you are not using either of the standard motherboards.
Power i The edge connector pin functions are detailed below.
Drive supply vallage 18-0-18 10 26-0-26¥AC, or 24 to 36YDC Connections g P
Logic supply voltags 18-0-1BVAC or +24V0DC at 350mA max. -
Drive supply curram Pinouts . - .
1B-0-18VAC for +24VDC 1.5A (502}, 2.2A {SD3), Not recommended for use (SD5) Pin | Rowa Row ¢ Fow ¢ oW &
26-0-26VAC for +36VDC 1.54 (502}, 2.2A {SD3), 4.5A {SD5) WMolor Phass B- | Motor Phass B- )] pina
Fuses Molor Phase B+ Maotor Phase B+ aw
F31 (Logic Supply} 14 Motor Phase A- Motor Fhase A- nm oV {18a)
FS2 (Motor Supply) 3.15A (5021 4A (503}, 6.3A (505) Mator Phase A+ Motor Phasa A+ LI
Internal Oscillator 10 | +24vDC +24¥DC ] : : TFast (20a) —_—
Speed range 12 Logic Supply 1 Molor Suppty 1 . . =
Fast 400 - 10,000 steps/sec (ramped) 14 | LlogicSupply2 | MotorSuppy2 | 2P0 | A r—
Slow 40 - 1,000 steps/sec (not ramped) 16 | ov ov Edge = _’_—a
Praset acceleralion time 60 ms 12 oV av Connéclor - i
Preset deceleration time 30 ms 20 | Fast Fault r Show Adjust ¢ jankc
Mators 22 | TSlow Zero Phase . {24¢c)
Type 2.Phase hybrid or permanent magnet (normatly 1.8° 24 | Pate Adjust Com. | Siow Rate Adjust . Adjust Commen (243
Number of leads 4,6, 0r 8 (5 lead nol suitable? 26 | Fast Rate Adj. Diraction " = HllFast Adust
Induciance range 1mH-10mH 28 | Tnternal CIGCK Ouf  Clack Tn e . 263
Typical current range SD2; 1.5—aa" 30 | Mot Connected Energise iy e GO
S0 2 4A 32 | External Ref. Signal ov Bin 3§
505 4—6A

* For SD2, lower current can be accommodated by leaving all DIP switches OFF and changing the value of

resistor RS on the SDC motherboard or R1 on the SD motherboard. Figure 4-1. Connecting Directly to the Drive

Table 4-1. SD Drive Specifications

Drive Signal

The signals at the 32 way drive edge connector are as follows -
Descriptions

"R E R R R R R R R R R R R R R E
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Motor Pliages
+24vDC

Logic Suppiy inputs
42
Mator Supply

inpuis 1K 2

Fag! tnpir!

Fault Cuept

Show inout

Zera Phage DNHIDUE

Connect ane phase of the moter 1o A+ and A- and the other phase
e B+ and B- {eonnect correspanding pins in tow a and row € n
parallal}.

LIsg the +24WDC putput (pin 10 in either mw] ‘o power an exlarmal
controtler. Tha maximum currant that you can draw is limited to
250mA.

Wikan the drve is AC powered, those twe inpuls (pins 122 anc . 4a)
ara connecled 1o Yhe centre-lapped secondary ar an isalation
transfarmer rated at 18-0-18 volts rms. The centre tap s conmected
o 9% {ping 18 and 18). As an alernative, you can use a 24 0OC
supply with +24%Y connected 1o both 12a and 143,

For aperation at a metor supply of 24 0OC, these inpuls (pins 12c
and 14c) must ba driven feom the same isotated transfarmer
secondary as the logic supply inputs. If oparation: with a motar
supply of 36Y iz raquired, a single secondary winding tapped
26-1E-0-18-26 =hauld ba used. FPinz 12c and 14c are connadled o
tha 28V rms lappings and pens 128 and 14& =re connacted 1o ke
'8V rms lappings. Alteamatively, A DG moter supply volkzoe of
betwesn 24Y and 38V DS may ba usad. The logic supply vollage
should always be 24% when operating irom DG,

The 505 is only recammended for 36V oparation.

Connect this input [pin 20a) ta OV (pin 16 or 18, aither row] o eun the
interagl esclator &t the 1ast rate of 400 - 10,000 sieps/sec [see
Figuie 4-17.

This oulput imn 20¢) goes high (open circyit) if the dive fault circui
operates as a resull ot an averoad or shod-cirguit. The faull ¢ oot
may ba resat by temporafily removing power or by taking 1ha
Energize input high. The pin should be connecled through external
circuilry to a voltage not exceeding 30V, such thal when fow, ro
mgre than 15mA will be passed inta the pin.

Connect this input {pin 22a) 1o OV [pin 16 of 1B, either raw) 1o run Lhe
irternal oscillalor at the slow rata of 40 - 1,000 stepsisec [see Fig.re
4-1].

This output [pin 22c} iz low during the cero phase state of the dove
transiator. This s the primary state of the franslalor when power is
applied. The zard phase signal s used in conjunction with an aulo
datum circuit. Tha pin shaukd be connected though external
circunry i & yoltage not exceading 30%, such that when low, no
morg than 15mA will be passed into thea pin.

*
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Rate Adiust Inpuis

Directian inpu

Inkarnal Cock
Ourtpnt

Cioek tnput
Step Input)

Energize Inpny

Exlernal Pelgrence
put

Signai OV

The spaed of the intemal oscillator can be controlled by canredcting
axterna! potentiometers between the appropriate inputs (see Figure
4-1}. The normal valugs arg tOKE? for the fast control pot and 100k
for \he slow cantrol pot. Use higher values to reduce the manimum
speed in gach range.

Cennect this input {pin 26e) to 0V {pin 16 or 13, either row] 1o
revarsa the dicecuen ol metor ratation. This input should gol be
changed when the step input is low, ar whila the moee is running
abowve s sfanistop speed.

This is tha cutput of the internal osclllator. and il can be gonnectad
the the CLOCK input [pin 28¢). The output {pin 282} consists of low-
going pulses approximately 25158 wide,

Thg maotor shatt will advance gne step lollowing a low-going pulse in
this inpul {pin 28¢). Tha step coours an the rising edge of e pulse.
Thig input should reman lew for at least 10uS, and may be driven
from the intema! oscillatar (connected o pin 28a) or an axernal
cartreller.

This signal is alternatively refarred o as "Step Input®.

Connect this input {pn 30e) to OV {pin 16 or 13, eiher row) to
gngrgise 1he motor. When you ramoye this input from 0%, tha motor
is de-energired (shit down) and the shaft mtatas fraely. Link LK4
on the driveg cand may be installed as an aternative 1o making an
external connection 10 0. Do nol shut down tha drive while il is
running or damage may resull

As an atternative to using 1ha driva DIF switch, you can pragram the
molor current by cannecting an external rasistor betwean this input
[pin 32a] and =ignal UV (pin 32¢). Asfer to the Changing
Components section in Chapter 2 to determine the appropriate
resistor value Ior the desired current.

Lise thiz pin, number 32¢, a3 the return cannection i you installa
current programming resistar batwaen signal OV and the external
reference inpul ipin 32a). Da net confuse this pin will the power
0V pins, 16a’c 18a/c; it should not bo used as & pawer or conira!
=signal V.
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This section describes the pinouts and connectors of the SDC
Motherboard.

SDC
Motherboard
Connections

26V —
TRANSFOAMER AC 18V —
Input oV —4
18V —
26V —
[~ 1 STEP+
14 STEP -
2 DIRECTICN «+
INDEXER_| 15 DIRECTION -
o 16 SHUTDOWN +| | |
17 SHUTDOWN - HH
9 FAULT +
|21 FAULT-
12 SIOW
REMOTE 1 13 FAST
input | 25 av i

| B-{Greem)

L1 B. (Write)
: ENDB l(smem: guogg.:?
- {Black}
L1 A Red)
a 1 24¥
——

] ===t 1o tor

o113 — [{5i Hzeg AUXILIARY

g g—— tiree‘:q‘:tion INDEXER

a — — Use is Dptional,

ol — g\r} down ¢ P )

S0 Drive Matharboard

NOTE: 1t motherboard jumpers LK1, LK2 & LK3 are set to position B,
then pin & = Slow Ajust, pin 7 = Fast Ajust, and pin 1% = Adjust Common

Figure 4-2. SDC Motherboard Inputs and Outputs

/O Specifications

Tables 4-3 and 4-4 below identity the /O specifications for the

INDEXER and AUXILIARY INDEXER connectors.

t

YN R AR R RN EEE R

e mEaEmaEE e e

|
|
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Pin Name Type |/O[Min.onj Max. | On State [ Max. Unipolar
State | Current | Voltage |Voltage| Signal Level
Current
1 |Step + OPTO[ I' | 15mA | 30mA [ 3.5V min. 5v Low <0.8V
High >3.5V
14 1 Step - QPTO| ! [ 15mA [ 30mA | 3.5V min. 5V ov
2 | Direction + OPTC| | | 15mA | 30mA | 3.5V min. 5v Low <0.8V
High >3.5V
15 | Direction - OPTO{ | 15mA ] 30mA | 3.5V min. 5V oV
16 | Shutdown + OPTO| | | 7.56mA | 20mA | 3.5V min. 7V Low «0.8V
High >3.5V
17 | Shutdown - QPTOQ| 1] 7.6mA | 20mA {3.5V min. v ov
9 |Fault + ocoCc | O —- 5mA  [0.8Vmax.| 12V [ Open collector
12V max.
21 | Faul - OQOC | O] —- 5mA 0V max. ov ov
€ | Slow Adjust ~ VAR Y I [ - 20mA 12V [ e
7 | Fast Adjust ™ VAR | | ememee- 20mA | - 12V —mmmmes
19 | Adjust Common| REF | G| —---- 20mA | - 12V P
Low <0.8Y
12 | Slow LOG | | | === 2ZmA | 0.8V max.| 12V High Open
Circuit
— Low <0.8V
13 | Fast LOG | | m-eeeem 2mA | 0.8V max 12v High Cpen
" Circuit
25 | oV GND | 11O

All other pins not used

*

These pins only enabled if SDC motherboard links LK1, LK2, LK3 are set to position B

+— Pairs with same name indicate the go and return connections for a particular signal

Type: OPTO - Opto isolated outputs tfor high noise immunity
00C - Open collector output opto isolated from drive
VAR - Variable
REF - DC reference
LOG - Logical active low input
GND - Ground connected 1o drive OV

'] 1 - Input
O - Output

Signal Levels - These are the voitages that should be appiied to the '+' signal inputs with
the '~ signal inputs held at 0V. However, for maximum noise immunity it is
recommended that the signals are driven as a differential pair. The FAULT-
should be connected to an external 0V and the FAULT+ used as an open
collector output.

Table 4-3. Indexer 25-Way Connector I/Q Specifications
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Pin Name Type Input/Qutput | Current Voltage
1 +24V | e Output 250mA max 24VDC
2 Fauit oc* Output 15mA max 12vDC
3 Not Used e T T ettt
4 NotUsed |  ——- e e
S Direction Input 3mA Low <0.8VDC
6 Step ** ACTIVE LOW Input 3mA High =8V or Open Circuit
7 | Shutdown input 3mA {Max. 12V}
8 av GND i ovVDC

Cpen collector output. Not optically isolated.

** Non optically isolated control input. Requires a ground to activate.

Table 4-4. Auxiliary Indexer Connector {PL1) IO Specifications

Signal Descriptions
- SDC Motherboard

fndexer Inputs

STER+ & S5TEP-

OIRECTION+ &
DIRECTKIN-

SHUTDOWN+ &
SHUTDOWN-

Remote Advance
Rate Inputs

Indexer inputs {compatible with most Digipian and Compumotor
indexers) are transmitted via the Indexer connector on the SDC
Motherboard. These inputs are optically isolated within the SO Drive
and are intended to be driven differantially from 5V logic levels.
Figure 4-3 represents the input circuits.

A pulse on these inputs {i.e. pin 1 positive with respect to pin 14}
causes the motor to step on a high-to-low transition. The pulse
should remain high for at least 10uS. Consuit your indexer user
guide for instructions on how to change the cutput pulse width.

These inputs {pins 2 and 15) control the direction of the motor shatft
rotation. Changing the level of these inputs changes the direction in
which the shaft moves.

These differential inputs (pins 16 and 17} are used to energize and
de-energize (shuf downy the motor. To remotely shutdown the
drive, you must first remove the energize link (LK4) on the drive.
When the shutdown+ input is taken high and shutdown- is low, the
drive is shut down and the motor shaft may be rotated siowly by
hand. NOTE: Back-driving the motor may stress the drive and could
cause faflure. Taking the shutdown+ input high whilst shutdown- is
low resets a tault condition, and the drive is re-gnergized when the
input returns low.

It you set links LK1, LK2, and LK3 on the SD Drive motherboard to
position B, the Adjust Common, Fast Adjust, and Slow Adjust
signals are diverted to the 25-pin indexer connector (see Figure 4-2
for pinouts). Using these pins, you can wire remote jog
potentiometers (pots) as demonstrated in Chapter 3.
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Auxiliary Indexer
1o

Inierfacing Circuits

OPTICALLY ISGLATED
INPUTS

INTERFACING TO PL1

As demonstrated in Chapter 3, you can also use the Slow, Fast, and
0V signals from the 25-pin connector 1o wire remote slow/fast
switches {see pinouts in Figure 4-2). When you close the switch on
the slow input (pin 12} or the fast input {(pin 13} to the OV input {pin
25), the motor runs at the rate set with the corresponding pot. The
slow range is 40 to 1,000 steps/sec. The fast range is 400 to 10,000
steps/sec. NOTE: This function should be used only if the indexer
does nopf need to track the motor's position.

PL1 on the back of the SDC Motherboard is an 8-pin ramp connector
providing connections for the four drive contral signals {see Figure
4-2).

if you are ngt using a Digiplan or Compumotor indexer with standard
cables, it may be easier for you o use the ramp connector (PL1).
Reter to Table 5-4 for electrical specifications. The inputs on PL1
are compatible with Digiplan rack-mounting indexer cards and
indexers with open collector outputs only.

NOTE: Caution must be used, since these inputs are not opticafly
isofated and are therefore more noise-sensitive than the inputs on
the 25-pin indexer connector (SKTT1).

Figure 4-3 shows methods of connecting signals to the SDC
Motherboard via SKT 1. The eguivalent devices in alternative logic
families to those quoted are not necessarily compatible. Methods
other than those shown may be used but they should comply with
the requirements shown in Table 4-3.

These circuits are designed for maximum noise immunity and
especially where long leads are necessary and interference figlds
exist, the ideal input arrangement is a differential line driver with
twisted pair cabling to the inputs. Cable length should always be kept
as short as possible.

Input Circuit B could be used as an alternative to the line driver
circuit but poorer neise immunity would result.

Input Circuit C would operate satistactorily where the cable length is
shont and interference fields are minimal.

PL1 allows signal connections to the drive by-passing the opto-
isclators. Figure 4-4 shows a method of coupling TTL signals to the
drive and indicates the circuit arrangements at the PL1 interface.
Note that the signals at PL1 are themselves not TTL compatibie.
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SD
Motherboard
Connections

Description

Signal Descriptions
- SD Motherboard

1. External
Reference Input
(VREF EXT)

2. +24VDC OQut

The use of an SD Motherboard simplifies the installation of the drive
since all external connections may be made without the need for
soldering. Opto-isolation of the main control signals is NOT provided
with this motherboard but it incorporates preset controls for setting
the speed of the internal oscillator without the need for external
components. Links 1 and 2 on the motherboard are are fitted in
position "b" to use the preset controls. When external speed controls
are required for the on-board oscillater, fit the links in positicn "a".
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@M DR ®
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wl wmix | [E5]]8
=1 1=
o EAllng
2ol ]i28 LOGIC  |MOTOR
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)] EA Tekiotoriaims| B SKT1
B
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syNeh -+ Ri

| &y assyne 1321035 B
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Figure 4-5. SD Motherboard Component Layout

The cantrol signals which appear on two 8-way terminal cornectors
on the SD Motherboard are:

The moter current may be programmed by means of an external
resistor connected between this input and Signal 0V (terminal 9).
Alternatively the resistar may be fitted in position R1 on the
motherboard. Suitable resistor values are given in the section on
current setting (Table 3-3).

This output is used to supply up te 250mA to an external control
module such as an indexer card.
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3. Fault Output

4. Zerg Phase
Cutput

* 5, Direction Input

* 6. Energlse input

* 7. Clock Input

8.&16. oV

9. Signal gV

* 10. Fast Input
* 11. Slow Input

12. Fast Rate
Adjust

13. Slow Rate
Adjust

14. Rate Common

This is an open collector output which goes high {open-circuit) if the
drive fault circuit cperates as a result of an overload or short-circuit.

This is an open collector output which is low during the "zero phase”
state of the translator, this being the primary state in which the
translator is set when power is applied. Otherwise this output goes
high {open circuit).

Connect to OV 1o reverse the direction of motor rotation. This input
should not be changed whilst the motor is running above its
start/stop speed.

The motor wilt be energised with this input connected to V. When
the input is released, the power switches are turned off and the
motor shafl is free to rotate. Link 4 may be fitted as an alternative to
making an external connection to OV. Note that the drive should not
be de-energised when the motor is running at speed.

The motor will step following a low-going transition on this input, the
step occurring on the rising edge of the pulse. The input should
remain low for at least 10uS. 1t may be driven from an external
oscillator card, a processor interface unit or the internal oscillater in
the drive.

Use this terminal as a return for control signals and the +24V supply.

Use this terminai as the return connection for a current programming
resistor (see terminal 1).

Connect to OV 10 run the internal oscillator at the fast rate.
Connect to OV to run the internal oscillator at the slow rate.

An external potentiometer may be connected between this terminal
and "Rate Commeon” {terminal 14) to control the fast speed of the

internal oscillator. Alternatively the fast rate may be set by RV1 on
the motherboard. To use an external control, transfer link 1 on the

motherboard from "b" to *a". A suitable value for the external resistor
is 10K. ’

This is used in the same way as terminal 12 but for the stow speed,
and a suitable resisior value is 100K. Transfer link 2 on the

motherboard from "b" to "a" when using an external control in place
of RV2 on the motherboard.

Common return connection for external speed controls.

* These signal inputs should be pulled low (i.e. to a voltage less than 0.8V} with circuitry capable of sinking

SmA. At other times the input should be open circuit or pulled to a voltage greater than +8V. The input has
an internal pull-up resistor to +12V.
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"
a

ﬂ

15. internai Clock This is the output of the internal oscillator which will normally be
Output connected to the clock input of the drive {termina 7). The output
consists of low-going pulses approximately 2505 wide.
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Transformer Depending on your application, the 3D Drive system is equipped
Wiring with one of the following transformer models. The transformer used
in your system depends on your application.

» Model TO116 - 100VA
« Model TO119 - 300VA
* Model TO120 - 450VA

Input power to and output power from the transtormer are AC. The
drive receives AC power fram the transformer via TB2 on the

motherpoard. If your application requires different supply voltages,
use Table 5-6 to select the appropriate primary wiring configuration.

—

— -

Input Connect AC Connect AC Connect
Voltage Line to: Neutrai to: Studs:
110 B 9] B&E; C&F
120 A o] A&D; C&F
220 B F C&E
230 A F C&E
240 A F C&D

Table 4-5. Transformer Primary Connections

— -

CAUTION

Always wire the transformer first, then check the secondary
output voltages on open-gircuit BEFORE you connect the
transformer to the SD Drive motherboard. Note: Be sure fo
connect the AC ground (GND) to SCN (Earth Ground).

-

Earth Ground [4))
AC Ground (Green) SCN ©26

1
9
AC Line (Black) 0

AC Neutral {White) 26

{Green/Yellow)

Earth Grnund-—-_.__m_w 1))
Earth » S

AC Line (Brown)

AC Neutral (Blua)

Figure 4-7. 240VAC Supply Transformer Witing
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Dimensipnal
Drawings

SR/SC Rack

I— 436.88 (17.2) _..l

l 220,98
- {8.7)
132.08
(5.2) J
57.15
(2.25) ln—— 464.82 (1 B.G)——I sz.&o (19.0) ——l
mm (in.)

Figure 4-8. SR Rack Dimensions
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Figure 4-10. Transformer Model TO119 Dimensions (300VA)

Figure 4-9. Transformer Model TO116 Dimensions (100VA)
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Chapter 5. MAINTENANCE & TROUBLESHOOTING

il
le— . 126.0(4.96) — -’

Chapter The information in this chapter will enable you to do the following:
Objectives

@ ©son @es@
O O ©. VIEW A

@m @10 @o
@ e o.

+ Maintain the sysiem’s components to ensure smooth, efficient
cperation

+ lsolate and resolve system hardware and software problems

136.0
{5.35)

@ ©.e

TO120

Maintenance Routine maintenance is not necessary, but occasional checking of
the following points is recommended.

Motar You should inspect the motor to ensure that ne bolts or couplings
have become locse during operation. This will prevent minor defects
from developing into more serious problems.

@
©
o
w
wn
2

v
_‘[__40

(0.16)

I
i
o
o o T
155.0 }
o

The ball bearings used in most stepper motors are permanently
lubricated and do not require any maintenance.

O___
-m
U I I I I I - - - T - - - BT

You shouid inspect the motor cable or leads periodically for signs of
wear. You should not apply excessive tensile force to the cable or
bend it beyond a one-inch radius of curvature during normal

(6.10) 89.0 operation. Tighten all cable connectors.

MAX. (350)

Drive Check that the drive heatsink is free of particles and has a free flow
of air over its entire surface. Enclosures must be ¢cennected to earth
ground through a grounding electrede cenductor o provide a low-
impedance path for ground-fault or noise-induced currents. Chack
the security of the ground connections.

6.0
(0.24)
mm {in) Approximate weight = 7.3Kg {16.1 Is)

Troubleshooting This section discusses methods to identity and resolve problems that

Figure 4-11. Transformer Model TO120 Dimensions (450VA) may occur with your SD Drive System.

Problem Isolation When your system does nct functicn properly (or as you expect it to
operate), the first thing that you must do is identify and isolate the
problem.

Isolate each system component and ensure that each one functions
properly when it is run independently. You may have to remove
system compeonents and re-install them to detect the problem.
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!“: that you can move the load manualy away from the Doint of the
WARHING jam.
Make =ure to remove power betore testing any S0 system '

»  Indaxer parameters ane incorrectly set up. If cartain paramatars
are oul of range or arg missing, 1he motar wll not move when you
iggla the GO or START cammand.

COMpPonents,

Lkse the follpwing informatian to halg in sdentifyirg the difficulty. |f
tha problem persists, call one of the numbers at the d:en ol 1is Llse-

The fallowing are addinonal troubleshooting technigues:

Guide for enginaering assislance.

= Check the motar for damage. Alss check the motor leadsscanle
o see il they are damaged gr shomed. These conditans may
cause the drive to fault out.

Motor Fails to Mowve Tazt 1he motor 'o see if it has holding torque. [ therg is ng hoding
torque, here are some prebable causes:

+  Thareis no AC power. +  Check the rasistance of tha motor and cables 1o make sure thal

shorts do not exist between phases or to aah GND. Tha
resistance acress each matar phase should be consistantly 'ow.
and 1here should be no connection between molor phases and
batwesn each phase and sarth grouend.

v Cument 2alaction CHP switches ara not set properly {see the
motar current selection table in Chapter 3, Installation). MOTE: i
e have changad the current with resistor HS make sure the
cument matches the molor's requitements

Motor Sialls A& motor s1all during acceleralion may be caused by one or Tore of
+  There are bad connections or bad cablas in the powar suppy tha following faclors:
circuit. Disconnact the power connector, then use 4 mete: o
monitor Conlinuity between the powar cornectar and the

+ Thetorgue requirements may be excessve
transformar and between the transfarmer and the rack.

« The accelsration ramp may be ton steep - lower acceleration may
be required
+  There are bad connechons or bad cables in the motar gircuit. » Tha lpad ingrtig and rotor inetia may be grossly mismatched.

Disconnect tha powar to the drive and remave the molar

connectar into the motherboasd. Using a meter. check 1ha
continuity ir the motor Girguit betwean pins 1 and 2 of t1e motar
connecter. Aepesat tor pins 3 and 4.

+  The drive may ngt be conredlen propely 1o tne motnetoard.
Make sure tha drive is securely plugged into the MW comneslo
on the inside of 1he motherboard.

»  The shutdown input may ba activa.

+  The drive luses may be blown. Disconnest AC power from the
drive, remgwe the dhive from the rack. and inspect the ling ‘uzes
FSt and F52, on the S0 Drve card. i aither of the fuses are
blown, reiurn the system for repair.

If the unit has holding 1orqua and the motar shaft sl fails to move,
here are some prasable causes:

= Tha limit switches have bean fippad or are faalty. Make sure
that yeur limt switches are OFF or that Yhe limits are disabled

»+ The load is jammed. You should hearthe drive attempling o
mowva the mator. Hemowe AC power from the driver and verfy

Medor Failg io Bun
ai High Speegs

Mdorig Jaiky or

m_w-mmmmmmmum--m.

If ther moter s1alls dunng the constant velocity partion of a mave, the
shaft andior couplar may be damaged or binding due to /mproper
coupling or excessive motor lnad.

A stall may ovcur if the DIP switch setting for the motar current
seleclian is incarrect. The motor may nol be receiving enough
cuzrent to drive the load.

A stall may also be detected in elused loap mode it the enceder

resalrtion is ngt set proparly, ord the encoder (where iitted) input
channels (A and B) are revarsad.

1t the metar aits 1o run at high speeds. it is possible thet tha molor
may nat be producing £nough torque to move the load gt these
veleeilies. Sheck the torgquerspead comves in the Digipfan Motion
Conirp! Catelpgue and makea sure yoU are trying 19 ren the motor
within the Systern capalbulities.

Check that thera are no mechanical proplams at the ‘0ad causing
varable |eading condition. Disconnegt the motor from the Insc and
run it withoot & oad connecled. Check the DMP switchas for
programming rasistor wvalus) lor proper currant settings.

BB R E R E DS WSS a e e E e w
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. ) . +  Whal was the sysiem enviroament [lemperature. enclosurs,
Moiar Overhears If the matgr excescs its Maximum Molor CRse emperatlure raning, spacing, wnit crietation, coataminarts, e1c.)7?
failuee will evantually result. Theck your [HP Switch sattings {or ’ ' B
programiming resistor value] 10 ansure that the current settng s What upgraces, if any, are required {nardware, software, user
comect for the mgtor you are using. Reler to Chapter 3, Instalanar, guida)?
tor proper current settings.
. . . . . 3. Inthe LK, call Digiplan loar 2 GRA (Goods Returned
Motor Shait The motor shatt may wear prematurely if there is foreign material Autharisation) nugrjr'lp':)ar. Ralumead ;l:}rnducts cannol be accepted
Devetops Slg‘:f:egi fubbing against the shatt, ar if the lead is not couplad properly. without 8 GRA number. The phone number for Digiplan Repair
Check couplings for tightngss. Department is 0202 630911, For Customar Service/Applicat.ong
Depanment phana D202 ERO0G0.
Reducing For information on identifying and suppressing electrical roiza, -efer Ship the Uit to: Parker Hannifin plc
Electrical I the Tachnical Data sechon of the Digipdan Motion Conrral Cigiplan Divizion,
Noise Catafogue. 21, Balenz Close,
Poole,
Dgrzal,
Returning the If you must return your S8 Drive/System to effect repaies or England.
Syslem upgrades, uze the loliowing steps: BH17 TOX

1. Getthe serial numiar and the model rumeer of the defectve
Lnit, and a purchase order nurmbsat 10 COver repair oosts in the
event the urit 15 determingd by the manulacturess to be oul of
warranty.

2. Before you relurn the unit, hava someone from your Grganisalicn
with a technical understanding of the equipment and s
application include answers 1o a5 many of tha foliowing quos: ors
a5 possitie:

»  What is 'ha cxipnt of the falure/reason for return?

+  How long oid it cparata?

[hd any ether itams Tail & the same time?

- What was happernng when the unit failed (i.e., installing the w1,
syeling power, starting olher squipment, ete)?

+ How was the product configured {in detail)?
+Whal if any, cables were moditiad and how?
= ¥With what eguipment is the unil interfaced?

«  What was Lhe application?

Wl VAL RS ES S eE RS

4. Inthe USA, call Parker Compumctor 1or a Beturn Material
Authorizatior [AMAY number, Retwned products cannot be
accepted withou an AMA number. The phone number for
Parkar Compumotor Applicalions Department is (800 258-0070.

Ship the unit tg. Parkar Hannifin Carparation

Digiplan Division

5500 Business Fark Drive

Rofinert Fark, TA 94823

Altn: BMA # wntexxs

f. Elsewhere: Conmtact the distributor who supplied the eguipment
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