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COMPUMOTOR CORPORATION 

MODEL 1 7 2  PRESET INDEXER OPERATOR'S MANUAL 

DESCRIPTION 

The Compumotor Model 1 7 2  P r e s e t  I n d e x e r  is  a s i n g l e  b o a r d  
p r o g r a m m a b l e  p u l s e  g e n e r a t o r  f o r  c o n t r o l l i n g  s t e p p i n g  a n d  
m i c r o s t e p p i n g  m o t o r  t r a n s l a t o r s .  The 1 7 2  u t i l i z e s  
m i c r o p r o c e s s o r  a r c h i t e c t u r e  a n d  l a r g e  scale i n t e g r a t e d  
c i r c u i t s  t o  k e e p  t h e  p a r t s  c o u n t  low f o r  r e l i a b i l i t y ,  w h i l e  
a l l o w i n g  e x t r a o r d i n a r y  f l e x i b i l i t y  i n  a p p l i c a t i o n .  

C o n t r o l  i n p u t s  i n c l u d e  thumbwhee l  s w i t c h e s  f o r  p r e s e t  
p rogramming  o f  m o t o r  o u t p u t  s h a f t  a c c e l e r a t i o n ,  v e l o c i t y ,  
a n d  p o s i t i o n ,  as w e l l  as  a f u l l y  p a r a l l e l  BCD c o m p u t e r  
i n t e r f a c e .  The Model 1 7 2  i s  o f f e r e d  i n  c o n f i g u r a t i o n s  f o r  
r a c k  a n d  p a n e l  a s  w e l l  as PC c a r d  r a c k  m o u n t i n g  f o r  
i n t e g r a t i o n  i n t o  OEM e q u i p m e n t .  

INSPECTION 

C a r e f u l l y  i n s p e c t  t h e  s h i p p i n g  c a r t o n  f o r  a n y  e v i d e n c e  o f  
p h ' y s i c a l  a b u s e  o r  damage.  R e p o r t  a n y  s u c h  f i n d i n g s  
i m m e d i a t e l y  t o  y o u r  R e c e i v i n g  D e p a r t m e n t  a n d  t o  t h e  carr ier .  
Compumotor C o r p o r a t i o n  c a n n o t  b e  r e s p o n s i b l e  f o r  i n - t r a n s i t  
damage.  

Unpack t h e  s h i p p i n g  c a r t o n  a n d  i n s p e c t  t h e  Model 1 7 2  I n d e x e r  
a n d  AC a d a p t o r  f o r  a n y  damage ,  c r a c k s ,  b r o k e n  p a r t s  or 
damaged c a b l e s .  S a v e  t h e  p a c k i n g  ma te r i a l s  u n t i l  i n s p e c t i o n  
a n d  f u n c t i o n a l  c h e c k s  h a v e  b e e n  c o m p l e t e d .  

INITIAL SET-UP 

S e e  A p p e n d i x  A 

POWERING THE MODEL 1 7 2  

The I n d e x e r  Models  172D a n d  172A are s u p p l i e d  w i t h  
i n s t r u m e n t  cases a n d  a p l u g - i n  AC a d a p t o r .  The  AC a d a p t o r  
p r o v i d e s  1 0  VAC a t  1 5 0 0  mA t o  t h e  o n - b o a r d  r e c t i f i e r s  a n d  
v o l t a g e  r e g u l a t o r s .  

The c i r c u i t  c a r d  v e r s i o n ,  Model  172X, r e q u i r e s  9-12 VAC o r  
VDC b e t w e e n  J6 P i n  4 a n d  J6 P i n  1. When p o w e r i n g  t h e  172X 
f r o m  DC s u p p l i e s ,  56 P i n  4 c o n n e c t s  t o  +9-12 VDC a n d  56 P i n  
1 c o n n e c t s  t o  DC g r o u n d .  The n o m i n a l  c u r r e n t  c o n s u m p t i o n  i s  
1 5 0 0  mA. 
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FUNCTIONAL CHECK 

The f o l l o w i n g  p r o c e d u r e  presumes a v a i l a b i l i t y  o f  a motor  and 
a s t e p p e r  o r  m i c r o s t e p p i n g  t r a n s l a t o r  t o  tes t  t h e  r e s p o n s e  
o f  t h e  Model 172 P r e s e t  I n d e x e r  t o  v a r i o u s  i n p u t s .  

P r o p e r  o u t p u t s  f rom t h e  Model 172  c a n  b e  v e r i f i e d  i n  t h e  
a b s e n c e  o f  a test motor and d r i v e r  w i t h  a f r e q u e n c y  c o u n t e r ,  
a c c u m u l a t i n g  p u l s e  c o u n t e r ,  and o s c i l l o s c o p e .  

Make t h e  f o l l o w i n g  s e t t i n g  on t h e  F r o n t  C o n t r o l  P a n e l :  

1. PRESET/CONT t o  PRESET 
2. ABS/INC t o  I N C  
3 .  ACCEL t o  10 
4. VELOCITY t o  1000 
5. STEPS t o  +0050000 ( c o r r e s p o n d i n g  t o  50,000 motor  

p u l s e s  w i t h  t h e  f a c t o r y  s e t  i n t e r n a l  DIP s w i t c h  
v a l u e s .  S e e  Appendix A ) .  

Connect  o s c i l l o s c o p e  ground t o  t h e  86-Pin Rear  C o n n e c t o r  
(J1) GND, P i n  #44 ("A" on AMP c o n n e c t o r ) .  Connect  t h e  
o s c i l l o s c o p e  i n p u t  t o  STEP, P i n  #l. ("1" on AMP c o n n e c t o r ) .  - 
P r e s s i n g  START w i l l  i n i t i a t e  a  nomina l  5V p u l s e  t r a i n  which 
i n c r e a s e s  i n  f r e q u e n c y  d u r i n g  a c c e l e r a t i o n .  T h i s  is 
f o l l o w e d  b y  a n  i n t e r v a l  o f  c o n s t a n t  f r e q u e n c y  p u l s e s  
c o r r e s p o n d i n g  t o  a  c o n s t a n t  v e l o c i t y  o u t p u t ,  f o l l o w e d  b y  
d e c r e a s i n g  f r e q u e n c y  d u r i n g  d e c e l e r a t i o n .  Note t h a t  t h e  
same p u l s e  o u t p u t  w i l l  b e  o b s e r v e d  ( i n v e r t e d )  on t h e  CW STEP 
(J1 P i n  4 )  i f  t h e r e  is  an a p p r o p r i a t e  p u l l u p  r e s i s t o r  on 
t h i s  open c o l l e c t o r  o u t p u t . *  The move t a k e s  a b o u t  two 
s e c o n d s .  

A c o n s t a n t  v e l o c i t y ,  o b t a i n a b l e  by  s w i t c h i n g  f rom "PRESET" 
t o  "CONT", c a n  b e  measured w i t h  a  f r e q u e n c y  c o u n t e r .  The 
v e l o c i t y  s e t t i n g  ( i n  r e v o l u t i o n s  p e r  s e c o n d )  selects o u t p u t  
f r e q u e n c i e s  ( i n  kHz) which a r e  e q u i v a l e n t  t o  t h e  motor 
r e s o l u t i o n  ( i n  s t e p s  p e r  r e v o l u t i o n )  m u l t i p l i e d  by t h e  
v e l o c i t y .  For  example ,  a  f r e q u e n c y  o f  100  kHz is  g e n e r a t e d  
t o  r o t a t e  a 25,000 s t e p  p e r  r e v o l u t i o n  Compumotor a t  a  
v e l o c i t y  o f  4  r e v o l u t i o n s  p e r  second  ( 2 5 , 0 0 0  PPR x  4  RPS = 
100 ,000  P P S ) .  I n  g e n e r a l ,  v e l o c i t y  x motor  r e s o l u t i o n  = 
o u t p u t  p u l s e  f r e q u e n c y .  

* T h i s  p u l l u p  r e s i s t o r  ( 1 K R  f o r  e x a m p l e )  s h o u l d  b e  c o n n e c t e d  
between t h e  CW STEP o u t p u t  and +5V (J1 P i n  1 0 ;  "10" on 
AMP c o n n e c t o r )  f o r  t h i s  t es t .  
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I n  t h e  case o f  a 25 ,000  s t e p  p e r  r e v o l u t i o n  Compumotor,  t h e  
Model 1 7 2  I n d e x e r  w i l l  p r o d u c e  e x a c t l y  25 ,000  p u l s e s  f o r  a 1 
r e v o l u t i o n  movement i n d e p e n d e n t  o f  v e l o c i t y  a n d  a c c e l e r a t i o n  
s e t t i n g s .  The number o f  p u l s e s  p r o d u c e d  i s  e q u a l  t o  t h e  
f r o n t  c o n t r o l  p a n e l  s t e p  thumbwheel  s e t t i n g  t i m e s  t h e  
i n t e r n a l  " n u m b e r - o f - p u l s e s  p e r  l e a s t  s i g n i f i c a n t  d i g i t "  DIP 
s w i t c h .  I n  t h i s  case, a v a l u e  o f  1, t h e  f a c t o r y  s e t t i n g ,  
h a s  b e e n  a s s i g n e d  t o  t h e  LSD. 

V e r i f y  t h a t  t h e  D i r e c t i o n  o u t p u t  (J1 P i n  2 )  c h a n g e s  f r o m  
n o m i n a l  +5V t o  n o m i n a l  OV i f  a move i n  t h e  "+I1 d i r e c t i o n  is 
r e p e a t e d  i n  t h e  "-" d i r e c t i o n .  

-- 
I n  t h e  case of  CW STEP a n d  CCW STEP, p u l s e  o u t p u t  s h o u l d  b e  
a c t i v e  o n  CCW STEP ( 5 1 - 5 )  i f  "-"  i s  s e l e c t e d .  C o n v e r s e l y ,  
i f  "+" i s  s e l e c t e d ,  t h e  p u l s e  o u t p u t  o n  CCW STEP w i l l  cease 
a n d  m S T E P ( 5 1 - 4 )  w i l l  b e  a c t i v e .  T h e s e  two o u t p u t s  are 
open  c o l l e c t o r ,  a n d  n e e d  p u l l u p  r e s i s t o r s  i n  o r d e r  t o  be 
s e e n  o n  a n  o s c i l l o s c o p e . *  

The I N  POSITION o u t p u t  s h o u l d  b e  low ( n o m i n a l  OV)  w h i l e  t h e  
I n d e x e r  i s  n o t  p r o d u c i n g  o u t p u t  on  a n y  o f  t h e  S t e p  l i n e s  
when i n  t h e  P r e s e t  Mode. L i k e  t h e  CW STEP, CCW STEP 
o u t p u t s ,  a n  open  c o l l e c t o r  o u t p u t .  

I n  t h e  C o n t i n u o u s  and  P r e s e t  Modes, t h e  CONSTANT V o u t p u t  is 
low ( O V )  d u r i n g  a c c e l e r a t i o n  a n d  d e c e l e r a t i o n  a n d  g o e s  h i g h  
(+5V)  when c o n s t a n t  v e l o c i t y  o r  z e r o  v e l o c i t y  is r e a c h e d .  

* T h i s  p u l l u p  r e s i s t o r  ( 1 K R  f o r  e x a m p l e )  s h o u l d  b e  c o n n e c t e d  
b e t w e e n  t h e  CW STEP o u t p u t  a n d  +5V (J1 P i n  1 0 ;  "10"  o n  AMP 
c o n n e c t o r )  f o r  t h i s  t es t .  
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INSTALLATION AND OPERATION 

A. INTRODUCTION 

The Model 172 has been designed with a special capability 
for those wishing to interface the indexer to a computer or 
programmable controller. While all Front Control Panel 
Command and Data Inputs are available on the Main Rear 
Connector (Jl), only the functions you wish to control 
remotely or only the specific digits in those functions, 
need to be interfaced. Typically, Acceleration and Velocity 
are set on the Front Control Panel and Direction and the 
significant digits of Position are controlled remotely. All 
remote applications require Start, Stop and the Extreme 
Travel Limits to be connected, of course. (Limits may not 
need to be connected for some rotary applications). 

A.1 Getting Started 

To get started, it is suggested that the Indexer be operated 
from the Front Control Panel. If the motor being used for 
test is connected to a limited-travel mechanism, it is 
strongly recommended that the two Extreme Travel Limit 
Switches be connected prior to initiating any tests. 

A.2 Connecting Limits 

Determine which end of the mechanism the load is to be moved 
when the motor shaft is rotating in the clockwise (CW) 
direction. Shaft direction is referenced by looking at the 
flange end of the motor. Mount a limit switch which will be 
actuated by the load at least 1/2" (12 mm) from the 
mechanical end-of-travel. Wire the Common ( C )  line of the 
limit switch to J1 Pin 86 (AMP "y"). Wire the Normally Open 
(NO) line to J1 Pin 85 (AMP "x"). 

In a similar fashion, mount and connect the counter- 
clockwise limit switch with Common (C) to J1 Pin 43 (AMP 
"43") and the Normally Open (NO) line to J1 Pin 42 (AMP 
"42"). CAUTION: NEVER connect frame ground (third wire 
ground) to logic ground. For example, it is frequently 
easier to ground limit switches to the frame of a machine 
than to run an extra wire from the limit switches to the 
indexer. This practice can cause erratic and unpredictable 
motor movement and should be avoided at all costs. 

The above limit connections are TTL compatible inputs with 
internal 1 K O  pullups. Switch closures, open collector 
pulldowns, or active-low TTL siqnals may be used to actuate 
either limit input. All limit cables should be shielded and 
that shield should connect to earth (case) ground - NOT 
logic ground. 

B. CONNECTING THE MOTOR 

Stepping and microstepping translators are of two general 
types: those accepting TTL Step and Direction inputs and 
those using an open-collector CW Step Line and CCW Step 
Line. The Model 172 nominally produces +4.5VDC pulses 
("Logic 1") on the Step Line with pulse widths and 
frequences as specified in Appendix E (referenced to GND). 

-4 -  

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



M o d e l  1 7 2  P r e s e t  I n d e x e r  O p e r a t o r ' s  M a n u a l  

T h e  D i r e c t i o n  L i n e  i s  a  TTL l e v e l :  CW = L o g i c  "1" a n d  
CCW = L o g i c  " 0 " .  I n  t h e  case o f  b o t h  S t e p  a n d  D i r e c t i o n ,  
L o g i c  " 1 "  s o u r c e s  a maximum o f  60  mA a n d  L o g i c  "0"  s i n k s  a 
maximum o f  -60 mA ( r e f e r e n c e d  t o  G N D ) .  

F o r  t h e  o p e n  c o l l e c t o r  CW a n d  CCW o u t p u t s ,  t h e  u n i t  i s  
c a p a b l e  o f  s i n k i n g  u p  t o  -300 mA a t  u p  t o  40 VDC ( r e f e r e n c e d  
t o  G N D ) .  

B e f o r e  P r o c e e d i n g :  I f  Compumotor M o t o r / D r i v e r  i s  
n o t  b e i n g  u s e d ,  c h e c k  t h a t  t h e  e l ec t r i ca l  s p e c -  
i f i c a t i o n s  o f  t h e  Model  1 7 2  a n d  t h e  t r a n s l a t o r  are 
c o m p a t i b l e .  Compumotor C o r p o r a t i o n  c a n n o t  b e  res- 
r e s p o n s i b l e  f o r  damage  d u e  t o  m i s m a t c h .  

T h e  t r a n s l a t o r  may b e  w i r e d  e i t h e r  t o  t h e  Main R e a r  P a n e l  
C o n n e c t o r  (J1) o r  t o  J 4 ,  a 9 - P i n  L o c k i n g  Ramp C o n n e c t o r .  
R e f e r  t o  t h e  i n f o r m a t i o n  s u p p l i e d  w i t h  y o u r  t r a n s l a t o r  a n d  
make t h e  c o n n e c t i o n s  as f o l l o w s :  

J1 J 4  
P i n  # AMP # P i n  # 

S t e p  a n d  S t e p  
D i r e c t i o n  I n p u t  D i r e c t i o n  

GND 
GND 

CW a n d  CCW CW STEP 
I n p u t  CCW STEP 

GND 
GND 

J1 J 4 
P i n  # A M P #  P i n #  

To c o n f i r m  p r o p e r  c o n n e c t i o n  a n d  o p e r a t i o n  o f  t h e  I n d e x e r ,  
t r a n s l a t o r ,  m o t o r  a n d  a s s o c i a t e d  m e c h a n i s m ,  p r o c e e d  as 
f o l l o w s  : 

1. C o n f i r m  t h a t  t h e  p r o p e r  s e t t i n g s  f o r  t h e  d e s i r e d  
number  o f  S t e p s  p e r  LSD a n d  f o r  m o t o r / t r a n s l a t o r  
r e s o l u t i o n  h a v e  b e e n  se t .  T h e  s e t t i n g s  o n  t h e  number  o f  
s t e p s  p e r  LSD d i p s w i t c h  ( S 1 )  d e t e r m i n e s  t h e  number  o f  
p u l s e s  p r o d u c e d  f o r  a  g i v e n  f r o n t  p a n e l  o r  r e m o t e  
s e t t i n g .  The  m o t o r / t r a n s l a t o r  r e s o l u t i o n  d i p s w i t c h  
( S 2 )  m u s t  b e  m a t c h e d  t o  t h e  t r a n s l a t o r  b e i n g  u s e d  t o  
e n s u r e  a c c e l e r a t i o n  a n d  v e l o c i t y  c a l i b r a t i o n .  ( S e e  
A p p e n d i x  A ) . 

2 .  S e t  t h e  F r o n t  C o n t r o l  P a n e l  s w i t c h e s  t o  

a .  PRESET/CONT t o  PRESET 
b .  ABS/INC t o  INC 
C .  ACCEL t o  0 5  
d .  VELOCITY t o  0 0 1 0  
e. STEPS t o  =+0000100  ( a s s u m i n g  200  s t e p s  p e r  r e v -  

o l u t i o n  1 S t e p / L S D )  or  a v a l u e  e q u a l  t o  1 / 2  o f  a 
c o m p l e t e  motor r e v o l u t i o n .  
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Press START 

Observe the direction of motion of the motor shaft (it 
should be clockwise when viewed from the flange end of 
the motor) and observe the direction in which the 
mechanism moves. If the mechanism is of the limited 
travel variety, check that the load moves toward the 
CW Limit. It is very important that the Limit Switches 
be wired correctly. (Appendix GI. 

Change only the Direction Digit on the STEPS Input to 
"-". Press START again and confirm that the motor 
and mechanism actually reverses and that the CCW 
Limit Switch is being approached. 

Change PRESET/CONT to CONT. Press START and let the 
mechanism slowly approach one of the Limit Switches. 
Be prepared to press STOP if the Limit Switch fails to 
stop the motor. 

Confirm the proper operation ok the opposite Limit 
Switch by changing direction and pressing START. 

After these tests have been performed, exercise the system 
over a wide range of acceleration, velocity and position 
commands. Check that the set-up parameters for resolution, 
pulses per least significant digit, velocity range and 
acceleration range all give the expected performance at the 
requisite load level for the s e ' t t i n g s ~  the Front Control 
Panel. Check that the open collector In Position Output on 
J1 Pin 6 (AMP "6") goes low at the end of each move. Each 
time the motor reaches constant velocity in the continuous 
Mode the Constant Velocity output on J1 Pin 12 (AMP "12") 
goes High. This is an indication that a new acceleration and 
velocity may be programmed and START may be pressed. (The 
Start switch is ignored during acceleration and 
deceleration). 

Select a location for the Home Limit Switch. The typical 
locations are: center of travel or at either end of travel 
just inside the Extreme Travel Limit Switches. Mount the 
switch and connect Common ( C )  to 31 Pin 48 (AMP "E"). The 
Normally Open (NO) line is connected to J1 Pin 55 (AMP "N"). 

Before verifying the Go Home operation, set the Go Home 
velocity, acceleration and function in the desired manner. 
Refer to Appendix A, Section 5. 
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S e l e c t  e i t h e r  Go Home + ( C W )  o r  Go Home - (CCW) d e p e n d i n g  o n  
t h e  d i r e c t i o n  s e n s e  e s t a b l i s h e d  and  on  t h e  c u r r e n t  p o s i t i o n  
o f  t h e  l o a d  r e l a t i v e  t o  t h e  Home L i m i t .  

I t  is i m p o r t a n t  t h a t  l i m i t  s w i t c h e s  b e  c o n n e c t e d  f o r  t h i s  
t e s t ,  i n  case t h e  wrong Go Home d i r e c t i o n  is  s e l e c t e d .  I f  
t h e  u n i t  e n c o u n t e r s  a l i m i t ,  t h e  m o t o r  w i l l  r e v e r s e  a t  t h e  
l i m i t  s w i t c h  a n d  c o n t i n u e  t o  s e e k  t h e  Home p o s i t i o n .  

Check t h a t  t h e  v e l o c i t y  i n  t h e  Go Home mode is  as e x p e c t e d  
a n d  t h a t  t h e  o p e r a t i o n  a t  t h e  Home L i m i t  i s  as programmed 
( B a c k o f f / N o  B a c k o f f / B a c k o f f  D i r e c t i o n ) .  Whi l e  t h e  mechanism 
is g o i n g  t o  t h e  Home P o s i t i o n ,  t h e  o p e n  c o l l e c t o r  G O I N G  HOME 
o u t p u t ,  J1 P i n  8 (AMP " 8 " )  s h o u l d  b e  Low. When H o m e  i s  - 
r e a c h e d ,  t h i s  l i n e  s h o u l d  g o  Open a n d  t h e  o p e n  c o l l e c t o r  AT 
HOME O u t p u t  J1 P i n  9  (AMP " 9 " ) ,  s h o u l d  g o  Low. 

C. REMOTE POWER SHUTDOWN 

I f  t h e  m o t o r  a n d  t r a n s l a t o r  b e i n g  u s e d  is  a Compumotor 
I s y s t e m ,  t h e  Remote Power Shutdown ( a m p l i f i e r  d i s a b l e )  

f u n c t i o n  may b e  c o n t r o l l e d  t h r o u g h  t h e  Model 1 7 2 .  A s s e r t i n g  
a L o g i c  " 0 "  ( s w i t c h  c l o s u r e ,  TTL " low"  l e v e l ,  e t c . )  o n  J1 -56  
(AMP " P " )  w i l l  p r o d u c e  a  n o m i n a l  5 V  ( a t  6 0  m A )  l e v e l  o n  J 4 - 3  
a n d  51 -3  (AMP " 3 " ) .  T h e s e  two s i g n a l s  are  known as 
SHUTDOWN I N  a n d  SHUTDOWN OUT r e s p e c t i v e l y .  A L o g i c  " 0 "  o n  
SHUTDOWN I N  w i l l  i m m e d i a t e l y  d i s a b l e  a Compumotor 
m o t o r / d r i v e r  a n d  c a u s e  t h e  s h a f t  t o  f r e e - w h e e l .  P r e c i s e  
p o s i t i o n  o f  t h e  s h a f t  may b e  l o s t  d u r i n g  a s h u t d o w n ,  a n d  
upon r e - e n a b l i n g  (SHUTDOWN I N  = 1) t h e  s h a f t  may h a v e  moved 
i f  t h e  f r i c t i o n a l  t o r q u e  o f  t h e  l o a d  i s  less t h a n  
a p p r o x i m a t e l y  5 %  o f  t h e  m o t o r ' s  r a t e d  t o r q u e .  SHUTDOWN I N  
h a s  a 1 K Q p u l l u p  r e s i s t o r  a n d  w i l l  e n s u r e  t h a t  t h e  m o t o r  
is  a l w a y s  e n a b l e d  i f  t h i s  i n p u t  i s  n o t  u t i l i z e d .  

D.  EXTERNAL OR COMPUTER INTERFACE 

T h e r e  a re  two c l a s s e s  o f  i n p u t s  on  t h e  172 :  C o n t r o l  a n d  BCD 
Data. S i n c e  t h e  Model 1 7 2  s u p p o r t s  a mixed  mode o f  
o p e r a t i o n ,  a l l o w i n g  some f u n c t i o n s  a n d / o r  v a l u e s  t o  b e  se t  
o n  t h e  F r o n t  C o n t r o l  P a n e l  a n d  o t h e r s  t o  b e  se t  by c o m p u t e r ,  
s p e c i f i c  f r o n t  p a n e l  s e t t i n g s  a re  r e q u i r e d  t o  a l l o w  c o m p u t e r  
c o n t r o l  o f  a  g i v e n  f u n c t i o n .  T h e s e  s e t t i n g s  are l i s t e d  
b e  l o w  : 

C o n t r o l  S e t t i n g s  wh ich  a l l o w  E x t e r n a l  o r  Computer  C o n t r o l :  

1. PRESET/CONT t o  PRESET 
2 .  ABS/INC t o  INC 
3.  D I R E C T I O N  t o  " - "  
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Data Settings for External or Computer Control 

All BCD digits to be controlled must be set to "0". 

Before proceeding, review the functions you wish to control 
over the computer interface. The four decades of velocity 
and the seven decades of position data are probably 
excessive for many applications. In those cases, some of 
the least or most significant digits may not have to be 
connected. Any function not specifically controlled by the 
computer interface may be controlled manually. Appendix D 
shows a method for interfacing several digits to an 8-bit 
Data Bus. 

1. Control Inputs 

START: This TTL input initiates a pre-programmed move 
on a low level input. It must remain low for 
at least 10 microseconds to be recognized. The 
Indexer reads the Acceleration, Velocity, and Position 
data and executes the move. There is approximately a 
30 msec delay between START and move initiation. If 
the ~cceleration or Velocity thumbwheels are set to 
zero, no move will occur in either the PRESET or CONT 
Mode. If the Position thumbwheels are set to zero in 
the PRESET Mode, no move will occur. The START input 
also allows changing velocities when in the CONTINUOUS 
mode. The START command may be generated either by the 
Front Control Panel switch or by grounding J1 Pin 49 
(AMP "F"). 

STOP: This TTL input initiates pre-programmed 
deceleration on a low level input. This input must 
remain low for at least 10 microseconds to be 
recognized. The rate of deceleration is determined 
exclusively by the Acceleration data present when the 
last START command was received. (It is possible to 
decelerate at a different rate only in the CONTINUOUS 
Mode by setting Velocity data to zero, setting the 
desired deceleration rate and initiating a START. 
This data input is found on J1 Pin 50 (AMP "H").) 

CW LIMIT and CCW LIMIT: These two TTL Active Low inputs 
function as extreme travel limits. A low-going edge 
on either of these inputs will stop pulse 
generation and terminate the move that was in progress. 
If either line remains low, the Indexer will accept 
only moves in the direction opposite to the original 
direction of travel. This remains true until the limit 
isleared, i.e., until the limit input goes high. CW 
LIMIT is Jl Pin 85 (AMP "x") and CCW LIMIT is J1 Pin 
42 (AMP 42). 

Note: Limit switches should be located ahead of the physical 
end-of-travel to allow for the deceleration time of 
the motor and load. 

-8- 
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 PRESET/^: T h i s  i n p u t  i s  p a r a l l e l e d  b y  t h e  
PRESET/CONT s w i t c h  a n d  selects moves t h a t  are  e i t h e r  
a p r e s e t  p o s i t i o n  (move a d i s t a n c e  X a n d  s t o p )  or t o  
a p r e s e t  v e l o c i t y  (accelerate t o  a c o n s t a n t  v e l o c i t y  
a n d  h o l d  u n t i l  s t o p p e d ) .  T h i s  i n p u t  i s  r e a d  b y  t h e  
I n d e x e r  o n l y  when t h e  START command i s  r e c e i v e d  
a n d  o n l y  i f  t h e  m o t o r  i s  n o t  movinq a t  t h a t  t i m e .  
I n  CONTINUOUS Mode, t h e  P o s i t i o n  data  l i n e s  are 
i g n o r e d  a n d  a STOP s i g n a l  ( o r  a START commanding a 
l o w e r  v e l o c i t y  is  r e q u i r e d  t o  i n i t i a t e  d e c e l e r a t i o n .  
P R E S E T / ~ T  is o n  J1 P i n  5 1  (AMP " J" ) .  The Mode w i l l  
b e  PRESET u n l e s s  t h i s  l i n e  i s  g r o u n d e d  o r  t h e  F r o n t  
C o n t r o l  P a n e l  MODE s w i t c h  i s  se t  t o  CONT. The f r o n t  
p a n e l  s w i t c h  mus t  b e  set t o  PRESET f o r  e x t e r n a l  
c o n t r o l .  

DIRECTION: T h i s  thumbwheel  i n p u t  d e t e r m i n e s  t h e  
d i r e c t i o n  o f  r o t a t i o n  o f  t h e  m o t o r  o u t p u t  s h a f t .  I t  i s  
acknowledged  o n l y  i f  t h e  mo to r  i s  s t a t i o n a r y  when t h e  
START command is  r e c e i v e d .  The I n d e x e r  w i l l  i g n o r e  
c h a n g e s  on  t h e  D i r e c t i o n  i n p u t  l i n e  b e f o r e  motor 
movement h a s  s t o p p e d .  I n  t h e  case w h e r e  a c t i v a t i o n  o f  
a l i m i t  i n p u t  h a s  c a u s e d  a s t o p ,  t h e  D i r e c t i o n  i n p u t  
m u s t  b e  r e v e r s e d  t o  b a c k  away f r o m  t h e  l i m i t .  When J1 
P i n  1 3  (AMP 1 3 )  i s  H i g h ,  + or CW r o t a t i o n  is commanded. 
H o l d i n g  t h i s  l i n e  Low g i v e s  - or CCW r o t a t i o n .  The  
F r o n t  C o n t r o l  P a n e l  D i r e c t i o n  thumbwheel  m u s t  b e  set t o  
I1 - 11 f o r  e x t e r n a l  c o n t r o l .  

I N C ~ :  T h i s  command selects b e t w e e n  t h e  s t a n d a r d  
I n c r e m e n t a l  P o s i t i o n i n g  a n d  A b s o l u t e  P o s i t i o n i n g .  
I n  I n c r e m e n t a l  P o s i t i o n i n g ,  a l l  d i s t a n c e s  are 
r e f e r e n c e d  t o  t h e  c u r r e n t  p o s i t i o n  o f  t h e  m o t o r  a n d  
t h e  a s s o c i a t e d  mechanism. The r e f e r e n c e  p o i n t  f o r  
A b s o l u t e  P o s i t i o n i n g  i s  t h e  Home P o s i t i o n  wh ich  i s  
d e f i n e d  t o  b e  z e r o .  A l l  c l o c k w i s e  (CW) moves f r o m  t h i s  
p o s i t i o n  are a r b i t r a r i l y  l a b e l e d  "+" a n d  c o u n t e r -  
c l o c k w i s e  moves "-" . I n  o t h e r  w o r d s ,  a l l  c l o c k w i s e  
or "+" moves c a u s e  t h e  a b s o l u t e  p o s i t i o n  t o  i n c r e m e n t  
a n d  a l l  c o u n t e r - c l o c k w i s e  o r  "-" m o v e s a u s e  t h e  
a b s o l u t e  p o s i t i o n  t o  d e c r e m e n t .  INC/ABS is o n  J1 P i n  
5 4  (AMP "K"). Note  t h a t  t h e  I n d e x e r  w i l l  e x e c u t e  
I n c r e m e n t a l  moves u n l e s s  t h a t l i n e  is  g r o u n d e d s e t t i n g  
t h e  F r o n t  C o n t r o l  P a n e l  "INC/ABSW s w i t c h  t o  "ABS" w i l l  
a l s o  s e r v e  t o  g r o u n d  t h i s  l i n e ) .  The f r o n t  p a n e l  
s w i t c h  mus t  b e  se t  t o  INC f o r  e x t e r n a l  c o n t r o l .  
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GO HOME + or GO HOME -: These commands select the 
initial direction to be used in searching for the 
location of the Home Position. Both inputs are TTL 
Active Low which triqqer the Indexer on the low-going 
edge of the input. GO HOME + is found on J1 
Pin 53 (AMP "L") while GO HOME - is on J1 Pin 54 (AMP 
"M"). If the CW or CCW limits are encountered during 
a Go Home sequence, the motor will reverse direction 
once and attempt to seek the Home position. 

HOME LIMIT: A switch closure to ground signals the 
location of the Home Position. This input is connected 
to J1 Pin 55 (AMP "N"). If you do not wish to use a 
Home limit switch in normal operation, this input may 
be grounded (activated) by turning Dip Switch S3 # 7  ON. 

With S3-7 ON, pressing HOME- or HOME + will result in 
one of the following: 

1. With S2-5 (Back off at Home limit) OFF, the motor 
does not move and Home is redefined as the current 
position. 

2. With S2-5 ON, the motor will search fruitlessly for 
a Home Limit transition until encountering in turn 
both CCW and CW limits. Therefore, DO NOT TURN ON 
BOTH S3-7 &NJ S2-5. 

3. BCD Data Inputs 

Each of the Control Panel 0-9 thumbwheels is 
connected in parallel with four data lines on J1. 
The coding of data is in the BCD (Binary Coded 
Decimal) format. The codes of the digits 0-9 is as 
follows : 

BCD DATA LINES 

Low 
High 
Low 
High 
Low 
High 
Low 
High 
LOW 
High 

Low 
Low 
High 
High 
Low 
Low 
High 
High 
Low 
Low 

Low 
Low 
Low 
Low 
High 
High 
Low 
High 
Low 
Low 

Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
High 
High 
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Combina t ions  o f  d a t a  l i n e s  o t h e r  t h a n  t h o s e  shown 
h e r e  s h o u l d  n o t  b e  u s e d .  

3 .  D r i v i n g  t h e  E x t e r n a l  I n p u t s  

A l l  i n p u t s  p r e v i o u s l y  d e f i n e d  as Command i n p u t s  
h a v e  " p u l l - u p "  r e s i s t o r s  ( 1 K  0) and  r e q u i r e  
g r o u n d i n g  t o  c h a n g e  t h e i r  s t a t u s .  T h i s  may b e  
a c c o m p l i s h e d  w i t h  s t a n d a r d  TTL o u t p u t s ,  s w i t c h e s ,  
r e l a y s ,  o p e n - c o l l e c t o r  o u t p u t s  o r  open  c o l l e c t o r  
t r a n s i s t o r s  r a t e d  a t  5  rnA o r  more.  

D a t a  i n p u t s  have  "pu l l -down"  r e s i s t o r s  (4.7KR) 
and  r e q u i r e  s w i t c h  c l o s u r e s  t o  +5VDC ( n o m i n a l  
1 mA.1 t o  y i e l d  L o g i c  "1". T h e s e  i n p u t s  may b e  
d r i v e n  b y  b u f f e r e d  TTL o u t p u t s ,  s w i t c h e s ,  r e l a y s ,  
o r  open  emitter t r a n s i s t o r s .  I n  p r a c t i c e ,  
s t a n d a r d  TTL o u t p u t s  w i l l  d r i v e  t h e  i n p u t s ;  
however ,  f o r  r e l i a b l e  s i g n a l  t r a n s m i s s i o n  o v e r  
m o d e r a t e  t o  l o n g  c a b l e  l e n g t h s ,  b u f f e r e d  o u t p u t s  
c o n s i s t i n g  o f  75174 (RS422 l i n e  d r i v e r s ) ,  o r  
s i m i l a r  d e v i c e s  are  recommended. 

Sampled Command i n p u t s  (HOME LIMIT, GO HOME+ GO 
HOME-) mus t  b e  h e l d  Low f o r  a t  l eas t  2  m s e c  t o  be 
r e l i a b l y  r e c e i v e d .  I n p u t s  which are r e a d  as a 
r e s u l t  o f  START b e i n g  d e t e c t e d  (Mode, D i r e c t i o n  
and BCD D a t a )  mus t  b e  s t a b l e  f o r  2  msec f r o m  t h e  
l e a d i n g  e d g e  o f  START. 

S i n c e  d a t a  i n p u t s  must  a l s o  b e  h e l d  c o n s t a n t  f o r  
2  msec f r o m  t h e  l e a d i n g  e d g e  o f  START, 
a d d i t i o n a l  d a t a  l a t c h i n g  c i r c u i t r y  may b e  
r e q u i r e d  i f  t h e  s o u r c e  compu te r  c a n n o t  h o l d  t h i s  
d a t a  f o r  t h a t  p e r i o d .  S e e  Appendix D f o r  a 
s c h e m a t i c  example  o f  a  d a t a  l a t c h i n g  i n t e r f a c e .  
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FURTHER QUESTIONS 

Compumotor Corporation is dedicated to be a leader 
in digital motion control. We invite your problems, 
questions or comments. 

Since all of our indexer products are microprocessor 
based, significant departures from the operating 
parameters outlined here are possible. If you have 
a volume requirement for our products (of over 250 
per year 1 we would like to discuss your specific 
needs. 

Call or write: 

Technical Marketing Group 
Compumotor Corporation 
1310 Ross Street 
Petaluma, CA. 94952 

In California Call Collect: (707) 778-1244 
Outside California Call Toll-Free: (800) 358-9068 
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COMPUMOTOR CORPORATION 

MODEL 172 PRESET INDEXER 

SPECIFICATIONS 

Power Input - 

* 117VAC, 50-60 Hz, 0.75A with supplied transformer 
* 9-12 VAC, 50-400 Hz, 1.5A to edge connector J1 
* 9-12 VDC unregulated 1.5A to edge connector J1 

Command Inputs 
-- 
START, STOP, CW LIMIT, CCW LIMIT, RESET IN, GO HOME +, 
GO HOME -, HOME LIMIT: 

All are TTL compatible active low pulse inputs with 1K R 
pull ups and require nominal 5mA closure to ground. 

* Minimum Logic "0" input current = -4.25mA 
* Maximum Logic "0" input voltage = 0.75 VDC 
* Minimum pulse width = 2 msec except START and STOP 

which require 10 psec. 

Direction Mode and position Proqramming - 

These TTL-compatible inputs have the electrical 
specifications shown above. Minimum DC signal duration is 2 
msec following the leading edge of START. Direction is 
clockwise (+ )  for Logic "1"; CCW ( - 1  for Logic "0". Mode is 

, PRESET for Logic "1". Position CONTINUOUS for Logic "0". 
programming is Absolute for Logic "0"; Incremental for Logic 
11 7 11 

Date Inputs 

There are 55 lines for parallel BCD data; each one has an 
input impedance of 4.7 R and each requires a nominal 1mA 
at 5 VDC for Logic "1". 

* Minimum Logic "1" input current = 1 mA 
* Minimum Logic "1" input voltage = 2 VDC 
* Minimum data duration = 2 msec following the leading 

edge of START 

Position: 7 BCD Decades (28 lines) 
Range = 1 to 9,999,999 Refer to 

Velocity: 4 BCD Decades (16 lines) Appendix B 
Range = 1 to 9999 for Actual 

Acceleration : 2 BCD Decades (8 lines) Ranges and 
Range = 1 to 99 Precision 

Go Home 8 Selections ( 3  lines) 
Velocity: Range 0.1-20 rev/sec. 

See Appendix A for Scaling Information on Position Data 
Inputs. 
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I n d e x e r  outputs 

To T r a n s l a t o r  : 

( S e e  Append ix  E f o r  P u l s e  Wid th  a n d  
F r e q u e n c y )  

S t e p :  TTL P u l s e  T r a i n  ( N o m i n a l  +4 .5  VDC) 
D i r e c t i o n :  TTL L e v e l  O u t p u t  ( N o m i n a l  

+ 4 . 5  VDC) 
rr + II = CW = L o g i c  "1"  
* I - "  = CCW = L o g i c  "0"  

F o r  S t e p  a n d  D i r e c t i o n  L o g i c  "1"  = 1 2 0  mA maximum 
c u r r e n t  s o u r c e ,  L o g i c  "0"  = -90mA maximum c u r r e n t  s i n k  

CW S t e p :  Open C o l l e c t o r ,  -300mA maximum a t  40 VDC s i n k  
CCW Step:  Open Col lec tor ,  - 300 mA maximum a t  40 VDC 

s i n k  

To Compu te r  
or P.C.: I n  P o s i t i o n :  Low = I n  P o s i t i o n  or s t o p p e d  

H i g h  = Moving t o  P o s i t i o n  
C o n s t a n t  V: H igh  = a t  C o n s t a n t  V o r  

s t o p p e d  
Low = Accel or Decel 

G o i n g  H o m e :  Low = S e a r c h i n g  f o r  H o m e  
H i g h  = N o t  S e a r c h i n g  

A t  H o m e :  Low = A t  H o m e  
( P r e s e t  o n l y )  H i g h  = N o t  A t  H o m e  
C a n n o t  Move: Low = C a n n o t  Move 
( P r e s e t  o n l y )  H i g h  = Can Move 

A l l  of t h e  o u t p u t s  t o  t h e  c o m p u t e r  h a v e  t h e s e  
c h a r a c t e r i s t i c s :  

L o g i c  "1" Maximum C u r r e n t  = 2 mA s o u r c e  
Minimum V o l t a g e  = 2 . 4  VDC 

L o g i c  "0"  Maximum C u r r e n t  = -1 .7  mA s i n k  

P h y s i c a l  D i m e n s i o n s  - 
I n s t r u m e n t  C a s e  (Model  172A or  172D)  

S i z e :  1 3 . 8 0 "  W x 1 0 . 0 0 "  D x 2 .25"  H 
( 3 5 . 0 5  c m  W x  25 .40  c m  D x  5 .72  c m  H) 

N e t  W e i g h t :  1 0  l b s .  ( 4 . 5  k g )  i n c l u d i n g  AC Power P a k  
S h i p p i n g  Weigh t :  1 4  l b s .  ( 6 . 4  k g )  i n c l u d i n g  AC Power 

P a k  

C i r c u i t  C a r d  O n l y  (Mode l  172x1  

S i z e :  13 .00"  W x  7 .31" D x 1 . 7 5 "  H 
( 3 3 . 0 2  c m  W x  18.57 c m  D x  4 .45 c m  H )  

N e t  W e i g h t :  4  l b s  ( 1 . 8  k g )  w i t h o u t  AC Power Pak  
S h i p p i n g  Weigh t :  8 l b s .  ( 3 . 6  k g )  w i t h o u t  AC Power P a k  
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APPENDIX A 

MODEL 172 SET-UP PARAMETERS 

Before proceeding to FUNCTIONAL CHECK, a few basic 
parameters must be set on the Model 172 Dip Switches. Open 
the cover and find the DIP switches marked S1, S2 and S3. 
Refer to the drawing in Appendix B for their lcoations. 

1. Settinq System Resolution 

S1 determines the number of pulses sent to the translator 
for a "1" on the least significant STEPS digit (LSD). The 

t number of pulses sent to the motor drive is the product of 
the value set on the front panel (or BCD interface) - and 
the value set on this DIP switch. This DIP switch comes 
from the factory set for 1 step/LSD. Numbers up to 255 may 
be programmed to tailor the resolution of your stepping 
motor translator to the system resolution you desire. 

  or example, if a motor/driver combination has a resolution 
of 6400 steps per revolution, a setting of 1 step/LSD will 
yield a system resolution of 6400. If 2 steps/LSD is 
selected, 3200 will be the system resolution. A system 
resolution of 640 positions per revolution will result from 
selecting 10 steps/~SD. 

Table A-1A gives the system's resolution possibilities with 
common micro-stepping translators and Table A-1B with 
Compumotors. The value represented by S1 is the sum of the 
values of the ON switches on S1, as shown in Appendix B. 

Note that the velocity and acceleration are scaled only 
to the MOTOR RESOLUTION selected. The number of steps per 
least significant digit has no effect on the set velocity 
and acceleration parameters. 

Setting Motor Resolution 

In order to properly scale the values of velocity and 
acceleration, the Model 172 needs to know the number of 
steps per revolution of the motor/translator combination. 
Determine the proper switch setting parameters from Table 
A-3 and program them on S2 #1-4. 
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3. Settinq the Velocity Range 

The four decades of velocity may be allocated as follows: 

5 3  #4: OFF: 0.01-99.99 rev/sec. High Velocity Range 
(0.60-5999.4 RPM) 

S3 #4: ON: 0.001-9.999 rev/sec. Low Velocity Range 
( 0.06-599.94 RPM) 

Note: Some combinations of velocity range and motor 
resolutions will vary these ranges. In particular, the high 
end of the velocity range will be lower for some motor 
resolutions. If the velocity setting is too large for the 
given motor resolution, the indexer will ignore a 1 1 ~ ~ ~ ~ ~ 1 1  

request. Refer to Appendix F. 

4. Setting the Acceleration Range 

The Model 172 is programmed to provide linear accelerations 
and decelerations. 

Four ranges are available: 

2 Range (rev/sec 1 5 

0.01-0.99 ON 
0.1-9.9 ON 
1-99 O F F  
10-990 O F F  

5. Settings for GO HOME functions 

The GO HOME velocity is selected by DIP 

ON 
OFF 
O F F  
ON 

switches 1-3 of S3 
as described in Table A-4. The switches are read at the 
beginning of each GO HOME move. Determine the proper GO 
HOME velocity for your particular application and enter the 
velocity code from Table A-4 into the appropriate DIP'S on 
S 3 .  

The GO HOME acceleration is read from the acceleration 
thumbwheels and range DIP switches at the beginning of each 
GO HOME move, as in a normal move. 

The options for Home Limit actuation are described below: 

A .  S3#5: OFF/ON No Backoff/Backoff at Home Limit 
Switch 

Note: S3 #7 and S2 #5 must not be on at the same time. 
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If t h i s  s w i t c h  i s  OFF, t h e  motor  w i l l  b e g i n  d e c e l e r a t i o n  as 
s o o n  as t h e  Home L i m i t  i n p u t  g o e s  Low. I f  t h e  Home L i m i t  i s  
s t i l l  low a t  t h e  e n d  o f  d e c e l e r a t i o n ,  t h a t  e n d  p o s i t i o n  
becomes Home. I f ,  however ,  t h e  d e c e l e r a t i o n  c a u s e s  t h e  
motor  t o  r u n  p a s t  t h e  Home L i m i t ,  t h e  m o t o r  w i l l  r e v e r s e  
d i r e c t i o n  and  move u n t i l  t h e  Home L i m i t  g o e s  Low a g a i n .  
Wi th  No B a c k o f f ,  t h e  Home p o s i t i o n  d e p e n d s  on  t h e  d i r e c t i o n  
o f  a p p r o a c h ,  t h e  v e l o c i t y ,  t h e  a c c e l e r a t i o n ,  and  t h e  Home 
L i m i t  w i d t h ,  b u t  is r e p e a t a b l e  i f  t h e s e  f a c t o r s  a re  
u n c h a n g e d .  T h i s  a l l o w s  f i n d i n g  t h e  Home p o s i t i o n  i n  t h e  
s h o r t e s t  amount  o f  t i m e .  

S e l e c t i n g  t h e  Backof f  a t  Home L i m i t  f u n c t i o n  b y  t u r n i n g  S2 
#5 ON w i l l  c a u s e  t h e  motor  t o :  

A.  S t o p  upon f i n d i n g  Home. 
B .  Back o f f  o f  Home i n  t h e  d i r e c t i o n  s p e c i f i e d  b y  S2 

# 6 .  
C .  C r e e p  t o w a r d  Home u n t i l  t h e  Home i n p u t  j u s t  g o e s  

Low. 

T h i s  method p r o d u c e s  v e r y  r e p e a t a b l e  r e s u l t s  w i t h  a c c u r a c y ,  
t y p i c a l l y  b e t t e r  t h a n  t h e  h a r d w a r e  d e v i c e  p r o v i d i n g  t h e  Home 
s i g n a l .  R e p e a t a b i l i t y  i s  i n d e p e n d i n g  o f  se t  a c c e l e r a t i o n ,  
v e l o c i t y  and  d i s t a n c e  p a r a m e t e r s .  

When S2 # 5  is  O N ,  S2 #6 d e t e r m i n e s  t h e  d i r e c t i o n  t h e  m o t o r  
b a c k s  o f f  o f  t h e  Home p o s i t i o n  (see p a r a g r a p h  5 . A . )  T h i s  
means t h a t  t h e  motor  w i l l  f i n a l l y  c r e e p  t o w a r d  t h e  Home 
l i m i t  i n  t h e  d i r e c t i o n  o p p o s i t e  t h a t  s e l e c t e d  b y  S2 # 6 .  

I B. S2 #7 :  OFF/ON: E n a b l e / I n h i b i t  Home C r o s s i n g  

A d i p  s w i t c h  ( S 2 :  # 7 )  a l l o w s  r e s t r i c t i o n  o f  p r e s e t  moves t o  
t h o s e  which  r e s u l t  i n  a n  a b s o l u t e  p o s i t i o n  on  t h e  s e l e c t e d  
s i d e  o f  t h e  home p o s i t i o n ,  r e g a r d l e s s  o f  t h e  c u r r e n t  
p o s i t i o n .  I t  d o e s  n o t  r e s t r i c t  c o n t i n u o u s  moves.  The 
s e l e c t e d  s i d e  o f  home p o s i t i o n  i s  u n d e f i n e d  b y  t h e  a b s o l u t e  
p o s i t i o n  a t  t h e  e n d  o f  t h e  f i r s t  p r e s e t  move f o l l o w i n g  power 
u p  o r  s u c c e s s f u l  Go-Home. The s e l e c t e d  s i d e  o f  home i s  
d e t e r m i n e d  r e g a r d l e s s  o f  t h e  p o s i t i o n  o f  s w i t c h  ( S 2 :  # 7 ) .  
The moves are r e s t r i c t e d  o n l y  i f  t h e  s w i t c h  i s  o n .  

6 .  S e t t i n g  f o r  Model 717 D i s p l a y  O p t i o n  

I f  t h e  P o s i t i o n  D i s p l a y  O p t i o n  i s  i n s t a l l e d ,  S2 # 8  
d e t e r m i n e s  w h e t h e r  t h e  d i s p l a y  i s  z e r o e d  p r i o r  t o  e a c h  move. 
The d i s p l a y  i s  a l w a y s  z e r o e d  when t h e  "At  Home" o u t p u t  is 
a c t i v a t e d  ( g o e s  Low).  I f  t h e  a c c u m u l a t e d  p o s i t i o n  is t o  b e  
d i s p l a y e d ,  set  S 2  # 8  t o  ON. I f  s i n g l e  move d i s t a n c e s  are 
d e s i r e d ,  s e t  S 2  # 8  t o  OFF. 

R e f e r  t o  t h e  P o s i t i o n  D i s p l a y  Manual f o r  i n t e r n a l  s w i t c h  
s e t t i n g s  and  d e t a i l e d  c o u n t e r  o p e r a t i o n .  
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TABLE A-1A 

SYSTEM RESOLUTION POSSIBILITIES 
USING NON-COMPUMOTOR MICROSTEPPING TRANSLATORS 

Desired 
S y s t e m  R e s o l u t i o n  
( S t e p s  P e r  Rev .  

S e l e c t  t h i s  Motor/ 
T r a n s l a t o r  R e s o l u t i o n  
( S t e p s  p e r  R e v . I ( S 2 )  

6400  

7200  

2000 

1 0 8 0 0  

1 2 8 0 0  

7200  

1 0 0 0  

7200  

2000 

1 0 8 0 0  

P r o g r a m  T h i s  
Number o f  
S t e p s / L S D ( S l )  
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TABLE A-1B 

SYSTEM RESOLUTION POSSIBILITIES 
USING COMPUMOTOR MOTOR/DRIVERS 

D e s i r e d  
S y s t e m  ~ e s o l u t i o n  
( S t e p s  p e r  R e v . )  

9 0  0  

1 0 0 0  

1 0 1 6  

1 0 8 0  

1 2 0 0  

1 2 5 0  

1 2 7 0  

1 3 5 0  

1 4  4  0  

1 5 0 0  

1 8 0 0  

2000 

2160 

2250 

2400  

2500  

2540  

2700  

3000 

3 1 2 5  

3 1 7 5  

3 6 0 0  

4000  

S e l e c t  T h i s  ~ o t o r /  
D r i v e r  R e s o l u t i o n  
( S t e p s  p e r  Rev.  ) ( S 2 )  

21600 

25000 

25400  

21600  

21600  

25000 

25400  

21600  

21600 

36000  

3  6 0  0  0  

36000  

21600  

36000  

21600  

25000 

25400  

21600  

36000  

25000 

25400  

36000  

36000  

P r o g r a m  T h i s  
Number of 
S t e p s / L S D ( S l )  

2  4  

2  5  

2  5  

2  0  

1 8  

2  0  

2  0  

1 6  

1 5  

2  4  

2  0  

1 8  

1 0  

1 6  

9 

1 0  

1 0  

8 

1 2  

8 

8  

1 0  

9 
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TABLE A-1B (Continued) 

SYSTEM RESOLUTION POSSIBILITIES 
COMPUMOTOR MOTOR/DRIVERS USING 

Desired 
System Resolution 
(Steps per Rev. 1 

4320 

4500 

5000 

5080 

5400 

6000 

6250 

6350 

7200 

9000 

10000 

10800 

12500 

12700 

18000 

21600 

25000 

25400 

36000 

50000 

Select this Motor/ 
Driver Resolution 
(Steps per Rev.)(Sl) 

21600 

36000 

Program This 
Number of 
S ~ T , S D ( S ~ )  

5 

8 

5 

5 

4 

6 

4 

4 

3 

4 

5 

2 

2 

2 

2 

1 

1 

1 

1 

1 
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TABLE A-3 

Resolut ion S 2 Resolut ion S2 

(Steps p e r  Rev) #L //4 (S teps  per  Rev) #l /k /c /x 
200 OFF OFF OFF OFF 10000 OFF OFF OFF ON 

400 ON OFF OFF OFF 10800 ON OFF OFF ON 

800 OFF ON OFF OFF 

1000 * ON ON OFF OFF 

2000 OFF OFF ON OFF 

3200 ON OFF ON OFF 

6400 OFF ON ON OFF 

7200 ON ON ON OFF 

*lo00 s t e p s  r e s o l u t i o n  
a v a i l a b l e  only  on u n i t s  
a t  Revision C o r  h igher .  

I 

TABLE A-4 

12800 OFF ON OFF ON 

21600 ON ON OFF ON 

25000 OFF OFF ON ON 

25400 ON OFF ON ON 

36000 OFF ON ON ON 

50000 ON ON ON ON 

Veloci ty Veloc i ty  S3 Veloc i ty  Veloc i ty  S 3 
( r ev l sec )  (rpm) I / /3_ ( r ev l sec )  (rpm) 6 2  8 3 

0.10 6 OFF OFF OFF 2.5 150 OFF OFF ON 

0.25 1 5  ON OFF OFF 5.0 300 ON OFF ON 

0.50 30 OFF ON OFF 10.0 600 OFF ON ON 

1.00 60 ON ON OFF 20.0 1200 ON ON ON 
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MODEL 172 DIPSWITCH LOCATION & SUMMARY 

APPENDIX B 

Binary 
0 /I1 
21 

/I2 22 
ii3 

23 84 z4 
i15 25 
/I6 26 
?I7 27 
#8 2 

FIGURE B1 

4 
8 

Steps per LSD (ON=Value Shown)of distance 
(See page 13 and Tables A-lA, A-1B and B1) 

6 4 
128 /- 

Steps per Revolution 
(See Page 13 and Table A-3) 

Backoff at Home Limit (see page 16) 
Backoff Direction CCW (see page 17) 
Home Crossing Inhibit (see page 17,) 
Display Option Accumulative (see page 17) 

Go Home Velocity 
( See Page 16 and Table A-4) 
Velocity Range Low (see page 16) 

Acceleration Range (see page 16) 

Home Limit Bypass (see page 10) 
Not used 

TABLE B1 

Common Binary Values for Pulses per Least Significant Digit 

1 - 
ON 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 

2 - 
OFF 
ON 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 

3 - 
ON 
ON 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 

4 - 
OFF 
OFF 
ON 
OFF 
OFF 
OFF 
OFF 
OFF 

5 - 
ON 
OFF 
ON 
OFF 
OFF 
OFF 
OFF 
OFF 

8 - -  
OFF 
OFF 
OFF 
ON 
OFF 
OFF 
OFF 
OFF 

10 - -  

OFF 
ON 
OFF 
ON 
OFF 
OFF 
OFF 
OFF 

20 

OFF 
OFF 
ON 
OFF 
ON 
OFF 
OFF 
OFF 

2 5 

ON 
OFF 
OFF 
ON 
ON 
OFF 
OFF 
OFF 

40 50 -- 255 
OFF OFF ON 
OFF ON ON 
OFF OFF ON 
ON OFF ON 
OFF ON ON 
ON ON ON 
OFF OFF ON 
OFF OFF ON 
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COMPUMOTOR CORPORATION 
Appendix C 

MODEL 172 PRESET INDEXER 
PIN-OUT LIST ( J l )  

PCB 
PIN # 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 3  

14 

15 

$6 

17 

18  

19 

20 

21 

AMP 
PIN # 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 3  

14 

1 5  

16 

17 

18  

19 

2 0 

21  

SIGNAL 

STEP 

INPUT / 
OUTPUT 

0 

DIRECTION 0 

SHUTDOWN 

CW STEP 

CCW STEP 

I N  POSITION 

CANNOT MOVE 

GOING HOME 

AT HOME 

+ 5 VDC 

RESERVED I N  

CONSTANT VELOCITY 0 

DIRECTION ,(IN/=) I 

8 P o s i t i o n  1 lo6  I 

PCB 
PIN # 

22 

2 3 

24 

2 5 

26 

27 

2 8 

I 
29 

30 

3 1 

32 

33 

3 4 

35 

3 6 

3 7 

38 

39 

4 0 

4 1 

42 

AMP 
PIN # 

22 

23 

2 4 

2 5 

26 

2 7 

2 8 

2 9 

30 

31 

3 2 

3 3 

34 

3 5 

3 6 

37 

38 

3 9 

40 

41 

4 2 

SIGNAL 

2 'I 1 

P o s i t i o n  

l o 4  

D i g i t  

P o s i t i o n  

l o 3  

D i g i t  

P o s i t i o n  

lo2  

D i g i t  

P o s i t i o n  

lo1 

D i g i t  

P o s i t i o n  

lo0 

D i g i t  

CCW LIMIT 

INPUT/ 
OUTPUT 

Notes: J1 i s  an AMP 86-Pin (Dual 43) 0.156 PC Edge Connector w i t h  P o l a r i z i n g  
S l o t  and Solder  Eye le t s  (AMP PIN 1-530654-3) 

GND = Common DC Ground 
PIN 44 Opposite PIN 1 
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COMPUMOTOR CORPORATION 
Appendix C ( Continued) 

MODEL 172 PRESET INDEXER 
PIN-OUT LIST ( J l )  

INPUT/ 
SIGNAL OUTPUT 

PCB 
PIN # 

4 3 

44 

45 

4 6 

4 7 

-- 

AMP 
PIN 

43 

A 

B 

C 

D 

E 

F 

H 

J 

K 

L 

M 

N 

P 

R 

S 

T 

u 

v 

W 

X 

Y 

GND (STEP 
RETURN) 

GND (DIRECTION 
RETURN) 

GND (SHUTDOWN 
RETURN) 

GND (CW STEP 
RETURN) 

GND (CCW STEP 
RETURN) 

GND 

START 

- 
STOP 

GO HOME + 
GO HOME - 

HOME LIMIT 

SHUTDOWN 

RESET I N  

2 / Veloci ty  

PCB 
PIN # 

6 5 

6 6 

67 

6 8 

6 9 

7 0 

71 

72 

73 

74 

7 5 

76 

7 7 

7 8 

79 

8 0 

8 1 

8 2 

83  

84 

8 5 

8 6 

AMP 
PIN # SIGNAL 

8 Accel 1 Decel 1 

8 Ve loc i ty  

l o 3  

2 D i g i t  

1 J 
8 Ve loc i ty  

lo2  

2 D i g i t  J 
8 Ve loc i ty  j ::lit 
8 Veloc i ty  

4 \  lo0 

2 D i g i t  

1 1 
CW LIMIT 

GND 

INPUT/ 
OUTPUT 

I 

I 

I 

I 

I 

I 

Notes: J1 i s  an AMP 86-Pin (Dual 43) 0.156 PC Edge Connector w i t h  P o l a r i z i n g  
s l o t  and Solder  Eye le t s  (AMP PIN 1-530654-3) 

GND = Common DC Ground 
PIN 86 Opposite PIN 43 
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COMPUMOTOR CORPORATION 
Appendix C (~ont'd) 

MODEL 172 PRESET INDEXER 

MOTOR/DRIVER CONNECTOR 54 

PIN # 

9 

8 

7 

6 

5 

4 

3 

2 

1 

PIN-OUT LIST 

SIGNAL 

STEP 

DIRECTION 

SHUTDOWN 

SHIELD (AC GROUND) 

GND 

GND 

GND 

CW STEP 

CCW STEP 

CORRESPONDING 
PIN # ON J1 

None 

Notes: 54 is a g-pin, 0.156'' Spacing Locking Ramp Connector 

J.4 is wired in parallel with J1 for flexibility 

GND = Common DC Ground 

AC POWER CONNECTOR J6 

PIN # SIGNAL 

1 Transformer OUTPUT "A" ( o r  unregu la ted  9-12V i n )  

2 AC Ground 

3 AC Ground 

4 Transformer OUTPUT "B" ( o r  e x t e r n a l  supply GND) 

Notes: J6 is a 4-Pin, 0.156" Spacing Locking Ramp Connector 
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Appendix D 
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APPENDIX E 

COMPUMOTOR CORPORATION 

MODEL 172 PRESET INDEXER 

PULSE OUTPUT RANGES 

TRANSLATOR RESOLUTION STEP PULSE WIDTH 

= 15 usec 

= 7 psec 

= 1.5 psec 

= 1 psec 

Note: Maximum pulse frequency equals resolution in 
stepslrev times velocity in revslsec. 
See Appendix F. 
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MotorIDriver 
Resolution 
(~te~s/Reu.) 

200 
4 00 
8 00 

1000 * 
2000 
3200 
6400 
7200 
10000 
10800 
12800 
21600 
25000 
25400 
36000 
50000 

APPENDIX F 

COMPUMOTOR CORPORATION 

MODEL 172 PRESET INDEXER 

VELOCITY RANGE AND PRECISION VERSUS RESOLUTION 

Low 
Velocity 
Range 
(~evs/Sec.) 

Velocity Is 
Precise for 
Multiples of 
(RevsISec ) 

0.001 
0.001 
0.001 
0.001 
0.001 

C 0.005B 
0.005, 
0.005 
0. O0lA 
0. 005A 
0.005* 
0.005 
0. 0OlA 
0. 025B 
0.005 
0.001 

Notes: 

A Maximum Error + - .00010 revslsec. 

Maximum Error + - .00013 revslsec. 

Maximum Error + - .00025 revslsec. 

Maximum Error + - .0004 revslsec. 

* Maximum Error + - .0007 revslsec. 

Maximum Error + .0013 revslsec. - 

High 
Velocity 
Range 
(Revs/~ec ) 

Velocity Is 
Precise for 
Multiples of 
(Revs/sec ) 

0.01 
0.01 
0.01 

* 1000 Step resolution available only on 
units at Revision C or higher 
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APPENDIX G 

LIMIT SWITCH CONNECTIONS 

The Model 1 7 2  h a s  two e n d  o f  t r a v e l  l i m i t  s w i t c h  i n p u t s  e a c h  
c o r r e s p o n d i n g  t o  o n e  d i r e c t i o n  o f  mo to r  r o t a t i o n .  T h e s e  
i n p u t s  are n o r m a l l y  h i g h ,  p u l l e d  u p  t o  t h e  +5VDC s u p p l y  o f  
t h e  i n d e x e r  b y  1 Kohm r e s i s t o r s .  

The l i m i t  s w i t c h e s  s h o u l d  b e  p l a c e d  f a r  enough  b e f o r e  t h e  
e n d  o f  t r a v e l  o f  t h e  l o a d  t o  i n s u r e  t h a t  t h e  l o a d  c a n  b e  
s t o p p e d  i n  t i m e  b y  t h e  m o t o r .  The r e s p o n s e  o f  t h e  1 7 2  t o  a 
l i m i t  i n p u t  i s  a n  i m m e d i a t e  h a l t  o f  p u l s e s  t o  t h e  m o t o r .  

S h i e l d i n g  is  recommended on  a l l  r e m o t e  w i r i n g  t o  t h e  1 7 2  t o  
r e d u c e  t h e  p o s s i b i l i t y  o f  m a l f u n c t i o n  d u e  t o  e l ec t r i ca l  
i n t e r f e r e n c e .  Any s h i e l d i n g  mus t  b e  c o n n e c t e d  t o  E a r t h ,  or 
t h e  f r a m e ,  a n d  NOT t o  l o g i c  g r o u n d  ( G N D ) .  

L i m i t  s w i t c h e s  may t a k e  t h e  f o r m  o f  a r e g u l a r  SPST s w i t c h ,  
a m a g n e t i c  v a n e  o r  p r o x i m i t y  s w i t c h ,  a H a l l  e f f e c t  p r o x i m i t y  
s e n s o r ,  a n  o p t i c a l  r e f l e c t o r  o r  v a n e  a c t i v a t e d  o p t i c a l  

t i n t e r r u p t o r .  Any d e v i c e  w i t h  o p e n  c o l l e c t o r  o r  TTL o u t p u t s  
t h a t  meets t h e  e l ec t r i ca l  r e q u i r e m e n t s  b e l o w  w i l l  s e r v e  t o  
a c t i v a t e  t h e  i n p u t s .  

The l i m i t  s w i t c h  a p p r o a c h e d  by c l o c k w i s e  r o t a t i o n  o f  t h e  
moto r  s h o u l d  b e  c o n n e c t e d  t o  t h e  CW i n p u t  o f  J1 a n d  t h e  
l i m i t  s w i t c h  a p p r o a c h e d  by  c o u n t e r  c l o c k w i s e  r o t a t i o n  o f  t h e  - 
m o t o r  s h o u l d  b e  a t t a c h e d  t o  t h e  CCW i n p u t  o f  J1. S e e  
c o n n e c t o r  p i n o u t  on  f o l l o w i n g  p a g e .  

Note: The  l i m i t  s w i t c h  s p e c i f i c a t i o n s  a n d  recommended 
i m p l e m e n t a t i o n  t e c h n i q u e s  b e l o w  a p p l y  t o  t h e  i n p u t  
f o r  t h e  Home l i m i t  s w i t c h  as  w e l l .  

I n p u t  R e q u i r e m e n t s :  

- A c t i v e  low TTL i n p u t  r e q u i r e s  a n o m i n a l  1mA c u r r e n t  
s i n k i n g  s w i t c h  c l o s u r e  t o  GND 

-Maximum l o g i c  low i n p u t  v o l t a g e :  0 .5 VDC 
-Minimum s i g n a l  d u r a t i o n :  2  msec 
-Maximum l o g i c  h i g h  i n p u t  v o l t a g e :  5 . 5  VDC 

AMP c o n n e c t o r  p i n  l o c a t i o n :  

CW LIMIT ( c l o c k w i s e )  - P i n  "X"  
GND 
CCW LIMIT 
GND 
HOME LIMIT 
+5 VDC 

- P i n  "Y" 
- P i n  "42"  
- P i n  "43"  
- P i n  "N" 
- P i n  "10"  
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APPENDIX G ( C o n t i n u e d  

T y p i c a l  I m p l e m e n t a t i o n :  

M e c h a n i c a l  s w i t c h :  t h e  t r a v e l i n g  l o a d  h i t s  a s p r i n g  
l o a d e d  r o l l e r  o r  l e v e r  a c t u a t e d  m e c h a n i c a l  l i m i t  
s w i t c h  c a u s i n g  c o n t a c t  c l o s u r e  be tween  t h e  l i m i t  
i n p u t  and  GND. The s w i t c h  s h o u l d  b e  n o r m a l l y  o p e n ,  
and  s u i t a b l e  f o r  s m a l l  s i g n a l s .  

Note :  The s p r i n g  l o a d e d  a c t u a t o r  i s  r e q u i r e d  t o  
p r e v e n t  l o a d  i m p a c t  f rom damaging  t h e  s w i t c h  
o r  s h o r t e n i n g  i t s  l i f e .  S e e  F i g .  1. 

Vane a c t i v a t e d  m a g n e t i c  s w i t c h :  t h e  l o a d  h a s  a s h e e t  
m e t a l  v a n e  mounted t o  it which e i t h e r  p a s s e s  i n t o  o r  
o u t  o f  t h e  s w i t c h  a t  t h e  l i m i t  d e p e n d i n g  on  s w i t c h  
o u t p u t  p o l a r i t y .  The o u t p u t  mus t  b e  n o r m a l l y  h i g h  
( n o r m a l l y  " s o u r c i n g " ) .  The v a n e  mus t  b e  f e r r o u s ,  
( e . g . ,  M i c r o s w i t c h  4AVlC-T1). 

Vane a c t i v a t e d  o p t i c a l  i n t e r r u p t o r :  t h e  l o a d  h a s  a 
v a n e  mounted t o  i t  which e i t h e r  p a s s e s  i n t o  o r  o u t  o f  
t h e  i n t e r r u p t o r  a t  t h e  l i m i t  d e p e n d i n g  on i n t e r r u p t o r  
o u t p u t  p o l a r i t y .  The o u t p u t  mus t  b e  n o r m a l l y  h i g h  
( n o r m a l l y  " s o u r c i n g " ) .  ( e . g . ,  S p e c t r o n i c s  SPX2002) 
S e e  F i g .  2. 

Magnet a c t i v a t e d  H a l l  e f f e c t  p r o x i m i t y  s e n s o r :  t h e  
l o a d  h a s  a magnet  mounted t o  it which  is d e t e c t e d  b y  
t h e  s e n s o r  when t h e  l o a d  a p p r o a c h e s .  ( e . g . ,  M i c r o s w i t c h  
205SRlA 1. 
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APPENDIX H 

START/STOP VELOCITIES 

~ l l  Model 1 7 2  I n d e x e r s  e x e c u t e  t r a p e z o i d a l  a n d  t r i a n g u l a r  
move p r o f i l e s  t h a t  ramp u p  f r o m  a n d  down t o  z e r o  v e l o c i t y .  
T h i s  c h a r a c t e r i s t i c  i s  a c c e p t a b l e  f o r  Compumotor 
m o t o r / d r i v e s  a n d  o t h e r  m i c r o s t e p p e d  s y s t e m s  b u t  is  
u n a c c e p t a b l e  f o r  l o w  r e s o l u t i o n  s t e p p e r  s y s t e m s  b e c a u s e  o f  
t h e i r  low s p e e d  r e s o n a n c e  c h a r a c t e r i s t i c s .  Low r e s o l u t i o n  
s y s t e m s  t y p i c a l l y  r e q u i r e  i n s t a n t a n e o u s  a c c e l e r a t i o n s /  
d e c e l e r a t i o n s  t o / f r o m  some b a s e  s p e e d  t h a t  i s  a b o v e  t h e  
f u n d a m e n t a l  r e s o n a n c e  s p e e d  f o r  t h a t  s y s t e m .  

A l l  1 7 2  I n d e x e r s  a t  REVISION LEVEL C or  h i g h e r  h a v e  t h e  
c a p a b i l i t y  t o  p e r f o r m  moves f r o m  a b a s e  s p e e d .  The b a s e  
s p e e d  is 1 RPS a n d  t h e  correct f r e q u e n c y  i s  a u t o m a t i c a l l y  
c a l c u l a t e d  f r o m  t h e  MOTOR/TRANSLATOR RESOLUTION d i p s w i t c h  
S2.  To command t h e  1 7 2  t o  u s e  t h i s  b a s e  s p e e d ,  a p p l y  a TTL 
" low" ( o r  g r o u n d )  o n  J1 P i n  11 (AMP "11") - t h e  RESERVED I N  
i n p u t .  When t h i s  i n p u t  is l o w ,  a l l  moves w i l l  b e g i n  a n d  e n d  
a t  a 1 RPS b a s e  s p e e d  u n l e s s  a  l o w e r  v e l o c i t y  is commanded 
b y  t h e  f r o n t  c o n t r o l  p a n e l  o r  e x t e r n a l  c o n t r o l .  I f  a - 
v e l o c i t y  l o w e r  t h a n  1 RPS is s e l e c t e d ,  t h e  1 7 2  w i l l  u s e  t h a t  
v a l u e  as  i t s  b a s e  s p e e d  a n d  p e r f o r m  n o  a c c e l e r a t i o n  o r  
d e c e l e r a t i o n  r a m p i n g .  

The r e v i s i o n  l e v e l  o f  a u n i t  may be d e t e r m i n e d  by t h e  l a b e l  
o r  t h e  b o t t o m  o f  boxed  v e r s i o n s  or t h e  p a r t  number a n d  
r e v i s i o n  l eve l  s t a m p e d  o n  172X b o a r d - o n l y  i n d e x e r s .  
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