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430 TROUBLESHOOTING GUIDE 

1.0 INTRODUCTION 

T h i s  gu ide  i s  i n t e n d e d  t o  be h e l p f u l  when e x p e r i e n c i n g  problems w i t h  a  model 
430 indexer .  The a s s u n p t i o n  h a s  been made t h a t  t h e  problem i s  r e l a t e d  t o  t h e  
hardware of t h e  430 i n d e x e r ,  m o t o r / d r i v e ,  o r  any e x t e r n a l  d e v i c e s  i n t e r f a c e d  
t o  t h e  430. I f  t h e  problem you have i s  r e l a t e d  t o  programming t h e  430,  r e f e r  
t o  S e c t i o n  2.3.2 f o r  a s s i s t a n c e .  P r o g r a m i n g  command l i s t  i s  p rov ided  i n  
F i g u r e  2-0 f o r  a n  e a s y  r e f e r e n c e .  

1.1 T e s t  Equipment 

Before  you beg in  t r o u b l e s h o o t i n g  t h e  430,  you should  have t h e  f o l l o w i n g  
equipment a v a i l a b l e :  

1. Small  s c r e w d r i v e r  
2.  Model 431 programmer 
3. Wire f o r  jumpers 
4. Vol tmete r  

The fo l lowing  equipment i s  o p t i o n a l ,  bu t  d e s i r a b l e :  
5. Terminal  w i t h  RS-232 t r a n s m i s s i o n  
6. Spare  Model 430 
7. S p a r e  m o t o r f d r i v e  
8. O s c i l l o s c o p e  

- ................... 

AC P3I;ER INPUT JUHPER BLOCK A N D  SHIELD STATUS INDICATION 

F i g u r e  1-1 

1 
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2.0 LED DIAGNOSTIC INDICATORS 

The 430 has a  t v ~ c o l o r  LED on t h e  f r o n t  panel  ( see  Figure 1-1) vhich  g ives  
you a  quick v i s u a l  i nd ica t ion  of t h e  indexe r ' s  condit ion.  The LED can be i n  
one of t h ree  poss ib l e  S t a t e s :  LED OFF, LED RED, o r  LED GREEN. Refer  t o  Figure 
1-2 f o r  a  p i c t o r i a l  representa t ion  of t hese  condi t ions .  

LED OFF - I n d i c a t e s  t h a t  t h e r e  is no power t o  t h e  430's power supply. See 
Sec t ion  2.1 f o r  a  f u r t h e r  desc r ip t ion .  

LED RED - Ind ica t e s  t h a t  power i s  on and t h a t  the  board monitor alarm has  been 
ac t iva t ed .  This  means t h a t  tho microprocessol: i s  not  executing i t s  programs 
properly. See Sect ion 2.2 f o r  f u r t h e r  desc r ip t ion .  

LED GREEN - I n d i c a t e s  t h a t  the power i s  on and t h a t  the  microprocessor  i s  
funct ioning properly.  See Sect ion 2.3 f o r  a  f u r t h e r  d e s c r i p t i o n .  

The following s e c t i o n s  o u t l i n e  i n  f u r t h e r  d e t a i l  t h e  poss ib l e  causes and 
so lu t ions  f o r  each of t h e  above conditons.  

2.1 LED Off 

' 2 . 1 . 1  AC Power Missing 

Check 430 power terminals  f o r  #correct AC vol tage  a s  i l l u s t r a t e d  i n  Figure 1-3, 
then check the  wir ing from AC power source and reapply power. CAUTION: Be 
sure  t o  disconnect AC vol tage  lbefore checking wir ing.  I f  AC connections a r e  
c c r r e c t ,  proceed t o  next sec t ion .  

The 430 Operation Manuals ui t o  and inc luding  Rev. C have ind ica t ed  AC power 
wir ing conf igura t ions  f o r  100 1J and 220 V. These c o n f i g u r a t i o . . ~  w i l l  damage 
the  power supply and should not  be used. 

2.1.2 Line Fuse Blown 

Remove power from the  430 and check AC l i n e  fuses  f o r  con t inu i ty .  Refer  t o  
Figure 1-1 f o r  fuse loca t ion .  I f  a fuse  f s  blown, rep lace  and reapply power. 
It i s  l i k e l y  t h a t  a  shor t  e x i s t s  i n  t h e  430 power supply i f  t h e  replacement 
fuse  inmediately f a i l s .  I f  t h i s  occurs,  r e t u ~ r n  f a u l t y  u n i t  f o r  r e p a i r .  See 
Sect ion 3.0 f o r  r e tu rn  ma te r i a l s  a s s i s t a n c e .  I f  fuses  a r e  i n t a c t ,  continue t o  
next paragraph. . 

2.1.3 Faul ty  Power Supply 

There i s  a l s o  the  p o s s i b i l i t y  of a  f a u l t y  power supply o r  some open c i r c u i t r y .  
Remove cover and v e r i f y  t h a t  the  two ramp-style connectors which car ry  power 
from t h e  two 5 v o l t  power suppLies t o  t h e  c i r c u i t  board a r e  a t t ached .  Refer t o  
Figure 1-4 f o r  l oca t ion  of these  connectors .  I f  the  connectors a r e  i n  p lace  
and the  LED is s t i l l  o f f ,  r e t u m  u n i t  f o r  r e p a i r .  See Sec t ion  3 .0  f o r  r e t u r n  
m a t e r i a l s  a s s i s t ance .  
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2.2 LED Red 

2.2.1 Contact Bounce 

Ear ly  ve r s ions  of t h e  430 could exper ience  i n t e r m i t t e n t  f a u l t s  i f  con tac t  
bounce of a  c e r t a i n  frequency was p resen t  on any s t robe  inpu t ,  o r  on t r i g g e r  
one. Th i s  can be e l iminated  by upgrading t h e  430 software t o  t h e  l a t e s t  
r ev i s ion .  As of May 1, 1986 the  l a t e s t  software r ev i s ion  f o r  t h e  430 i s  
number 92-5012-11C/-01~. Refer t o  F igure  1-4 and f o r  l oca t ion  of PROM's on 
c i r c u i t  board pa r t  numbers i l l o s t r a t e d .  When you a r e  examining t h e  PROM's. 
check t o  ensure t h a t  t h e  ch ips  a r e  i n s t a l l e d  ]properly. The chips  have a  s m a l l  
notch on one end. Th i s  notch 1;hould be f ac iqz  away from t h e  screw terminal  
connections. Also check t h e  ch ips  f o r  proper i n s e r t i o n .  I f  a l l  of t h e  l e g s  
of the  ch ips  a r e  not  completelg i n s e r t e d ,  t h e  PROM's w i l l  not  perform a s  
requi red .  Contact Compumotor's a p p l i c a t i o n  engineering department a t  1-800- 
358-9068 f o r  the  most recent  s e t  of PROM'S i f  new rev i s ion  sof tware  i s  
requi red .  I f  the  PROM's a r e  92-5012A o r  l a t e r ,  proceed t o  next  d ipswi tch  and 
jumper check. 

2.2.2 Dipswitch and Jumper S e t t i n g s  

On 430's with i n t e r n a l  CPU c i r c u i t  ca rds  labe led  'PCA 71-003270-01/-02", 
dipswitch SW9 pos i t ions  5 and 6 must be ON fo3r boards t o  opera te  proper ly ,  . while p o s i t i o n s  7 and 8 must be OFF. Refer  t o  Figure 1-4 f o r  t h e  l o c a t i o n  of 
switches and jumpers on the  430's c i r c u i t  board. Refer  t o  Figure 1-5 and f o r  
proper dipswitch and jumper s e t t i n g s .  On CPU c i r c u i t  cards  l abe led  'PCA 
71-003270-03", switch SW9 i s  a  four  p o s i t i o n  switch with two jumpers. JU9 and 
JU10, added. Make su re  these  jwmpers a r e  on the  l e f t  s i d e  of t h e  c i r c u i t  board 
when viewing t h e  screw terminal  end of 430. When checking d ipswi tches  and 
jumpers, make sure  each s e t t i q z  i s  e i t h e r  completely ON o r  OFF. Be c a r e f u l  
not  t o  s e t  a  dipswitch t o  a  halfway oN/OFF s e t t i n g .  I f  jumpers and 
dipswitches a r e  i n  th-  c o r r e c t  p o s i t i o n s ,  cyc le  power and ~ r o c e e d  t o  t h e  
fol lowing paragraph i f  red liglht s t i l l  e x i s t s .  I f  a  green l i g h t  i s  now 
present ,  proceed t o  Sec t ion  2.3. 

2.2.3 Cold S t a r t  

I f  t h e  Red LED came on i m e d i a t e l y  a f t e r  p0we.r-up, it may be due t o  a 
malfunct ioning clock c h i p  on t h e  430. Some 430's were b u i l t  wi th  F u j i t s u  8284 
c lock  chips .  Some of these  ch:Lps f a i l  t o  ope.rate proper ly  with t h e  430 design 
u n t i l  they a r e  on f o r  approxim.ately 30 minutea. Malfunctioning 430's wi th  
F u j i t s u  8284 chips  should be re turned  t o  the  fac tory  f o r  r e p a i r .  A F u j i t s u  
ch ip  has a  b ig  "F" stamped on it f o r  i d e n t i f i c a t i o n .  This  ch ip  i s  found near  
the  microprocessor.  If t h e  F u j i t s u  c h i p  i s  present  on c i r c u i t  board,  we 
suggest t h a t  the  u n i t  be sen t  back f o r  update.  

2.2.4 E l e c t r i c a l  Noise 

When the  red LED comes on i n t e r m i t t e n t l y ,  i t  usual ly  i n d i c a t e s  t h e  presence of 
extreme e l e c t r i c a l  noise .  Check t h e  connections from the  430 t o  t h e  
motor ldr ive  ( t e rmina l s  53-66) t o  ensure  t h a t  a l l  cabl ing  i s  sh ie lded  and t h a t  
one end of the  s h i e l d  i s  connected t o  e a r t h  ground. I f  i n t e r m i t t a n t  f a i l u r e s  
p e r s i s t ,  i t  may be necessary t o  i d e n t i f y  and suppress poss ib l e  sources  of 
noise  (i.e. induc t ive  loads  such a s  r e l ays ,  solenoids o r  motor s t a r t e r s ) .  You 
should always avoid rou t ing  430 c a b l i n g  i n  c lose  proximity t o  h igh  vol tage  
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wiring.  Also,  i f  YOU a r e  using a  430 output !to d r i v e  a  r e l a y  type  load,  be 
su re  t o  shunt back-EMF from the r e l a y  with a  diode. Th i s  w i l l  prevent  
excessive vo l t age  from being fed back i n t o  the  output  and consequently blowing 
the output .  Continue t o  next paragraph i f  re<d LED cond i t ion  s t i l l  e x i s t s .  
NOTE: A l l  indexer  grounds should be terminated a t  t h e  same poin t .  

2.2.5 Microprocessor F a u l t  

The red LED i n d i c a t e s  t h a t  the  microprocessor i s  not  a b l e  t o  execute any 
commands. Th i s  i s  most l i k e l y  due t o  sane s o r t  of component f a i l u r e .  Cycle 
the  power o r  r e s e t  t h e  430 by pu l l ing  the  r e s e t  te rminal  24 t o  ground. I f  the  
LED immediately t u r n s  red again,  r e t u r n  f a u l t y  u n i t  f o r  r e p a i r .  See Sect ion 
3.0 f o r  r e t u r n  m a t e r i a l s  a s s i s t ance .  

2.3 LED Green 

I f  t h e  LED is green and the  system is not funct ioning proper ly ,  the  problem i s  
not l i k e l y  r e l a t e d  t o  t h e  430's hardware. When t h i s  occurs ,  we need t o  
i s o l a t e  the problem; t h e  motor/drive o r  the  use r ' s  i n t e r f a c e .  A t  t h i s  time a 
spare  indexer and motorfdrive would be use fu l  i n  i s o l a t i n g  the  source of 
t rouble.  The s e c t i o n s  below provide a  desc r ip t ion  f o r  each of t h e  two LED 

.- green condi t ions  and g ive  poss ib le  so lu t ions  t o  the  t r o u b l e s  be ing  
experienced. I f  t h e  LED i s  green and there  i s  no motion, s ee  Sec t ion  2.3.1. 
I f  the  LED is  green and t h e r e  i s  motion, see Sec t ion  2.3-2-  

2.3.1 No Motion LED Green 

2.3.1.1 Holding Torque , 

Attempt t o  t u r n  motor s h a f t  with power applied t o  determine i f  f u l l  torque i s  
present .  I f  no holding torque! i s  present ,  check the AC power connect ions t o  
the  d r ive .  Also ,  check t o  assure  t h a t  remote pover shutdovn ( t e rmina l  32)  i s  
not grounded. Refer t o  the  t roubleshooting cha r t  found i n  t h e  motorfdrive 
opera t ions  manual f o r  he lp .  1.f a  spare  motorfdrive i s  a v a i l a b l e ,  connect the 
cable  from t h e  430 t o  t h e  spare  d r ive  and v e r i f y  proper opera t ion .  I f  there  
s t i l l  i s  no hold ing  torque ,  gc~ t o  f a u l t y  d r i v e  sec t ion .  Otherwise,  proceed t o  
the next  s e c t i o n .  

2.3.1.2 Over t rave l  Limit  Switches (EOT switches) 

The CW and CCW l i m i t s  on t h e  430 must be pul led t o  ground f o r  motion t o  occur. 
Verify t h a t  t hese  i n p u t s  a r e  ]!ow with respect  t o  ground wi th  a  vol tmeter .  I f  
you read 5 v o l t s  on e i t h e r  of te rminals  42 or  43, check t h e  wi r ing  f r m  your 
l i m i t  switches.  For proper operat ion,  normally closed l i m i t  s v i t c h e s  must be 
used f o r  t h e  motor t o  move. 1:f l i m i t  switches a r e  not  i n s t a l l e d ,  make su re  
t h a t  t e rmina l s  42 and 43 a r e  jumpered t o  ground ( t e rmina l  22) .  

2.3.1.3 Jog  I n p u t s  

I f  o v e r t r a v e l  l i m i t s  a r e  i n  p lace ,  use a  jumper wire from ground t o  terminal 
25 o r  te rminal  26 i n p u t s  t o  see i f  t h e  430 causes the  motor t o  jog in each 
d i r e c t i o n .  I f  t h e  motor jogs i n  each d i r e c t i o n ,  proceed t o  s e c t i o n  2.3.2. I f  
the  motor s t i l l  does not  move, r e s e t  t h e  430 by pu l l ing  t e r m i n a l  24 t o  ground. 
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Now t r y  the  jog process again.  I f  motors  s t i l l  do not  jog, proceed t o  t h e  
fo l loving  s e c t i o n .  

2.3.1.4 Tes t  Move 

Connect a  Model 431 programmer t o  t h e  430. Remove the  s c r e v  te rminal  block 
from pins 1 through 22 and p lace  t h e  s c r e v  t e n a i n a l  block connected t o  the  431 
i n  i t s  place.  I f  you do not have a  Model 431,  contac t  your l o c a l  d i s t r i b u t o r  
or  Compumotor's a p p l i c a t i o n  eqgineering department a t  1-800-358-9068. See 
Figure 1-6 f o r  l o c a t i o n  of switches on 431. Th i s  device should be connected 
t o  the lov  t r u e  end f o r  proper i n t e r f a c e  v i t h  t h e  430 unless  t h e  430 has been 
changed t o  opera te  on h igh  t r u e  s i g n a l s .  Nov p lace  a  0255 on t h e  thumbvheels 
and a c t i v a t e  t h e  command s t robe  (swi tch  labelled MD STB). This  w i l l  cause t h e  
430 t o  command t h e  motor/drive t o  perform a one revolu t ion  move i n  the  CW 
d i rec t ion ,  and then a  one revo:lution move i n  ,the CCW d i r e c t i o n .  The CW and 
CCW motor r o t a t i o n  i s  t h e  movernent d i r e c t i o n  when viewing the  f r o n t  end of the  
motor's mounting f lange .  Af t e r  the  CCW move i s  completed, the  LED w i l l  t u rn  
red. When t h i s  occurs ,  simply r e s e t  t h e  430 lby grounding te rminal  24. I f  t h e  
above motlon does not  occur,  connect 431 i n t e r f a c e  t o  430 t o  the  high t r u e  end 
and repea t  t h e  above proceedure. I f  t h e  o v e r t r a v e l  l i m i t s  a r e  not i n  p lace  no 
motion w i l l  occur and t h e  LED w i l l  t u r n  red i rmedia te ly .  I f  the  LED does not  
turn red immediately, but  t h e  motor does not  move, t h e  indexer /dr ive  cable  may 
be f au l ty .  Repeat t h i s  t e s t  v:Lth a  s p a r e  cab le  ( r e f e r  t o  Sec t ion  2.3.1.2). 
I f  the 0255 move does not  occur v i t h  431 connected on l o v  o r  h igh  t r u e ,  go t o  
431 func t iona l  t e s t .  Otherwist?, s ee  S e c t i o n  2.3.2.3. 

2.3.1.5 431 Funct ional  Tes t  

To check t h i s ,  s e t  t h e  431 pn t h e  low t r u e  end and put  a  9999 on t h e  
rhumbwheels. Now check t h e  430 b i t s  0-15 vit 'h a  vol tmeter  f o r  proper values.  
Eae Figure 1-7 f o r  proper  vol tage  readings  on each b i t .  Repeat t h i s  
proceedure v i t h  a  6666 s e t t i n g  on t h e  thumbvheels. I f  vo l tages  shovn i n  the  
f igu re  correspond t o  measured values,  t h e  431 i s  fuc t ion ing  properly.  I f  your 
430 i s  configured t o  opera te  on high t r u e  s i g n a l s ,  t h e  vol tages  w i l l  be 
opposite from what is  shovn ( i .e . .  0  v o l t s  v i l l  be 5 v o l t s  and s o  on). I f  t h e  
vol tages correspond nov, proceted t o  t h e  jog i n p u t s  s ec t ion .  However, if t h e  
vol tages do not  check, examine t h e  wi r ing  from t h e  431 t o  t h e  430 f o r  proper 
connections and con t inu i ty .  Now a t tempt  t h e  t e s t  move process aga in  and 
proceed t o  nex t  paragraph i f  no motion occurs .  

2..3.1.6 Faul ty  Drive 

I f  the  motor has  no holding torque,  t h i s  i s  a  good ind ica t ion  t h a t  the  d r ive  
i s  f a u l t y .  The e a s i e s t  way to  determine t h i s  i s  t o  connect a  spa re  d r ive  t o  
the 430, o r  monitor t h e  pulse output w i th  an osc i l loscope .  To check with a  
spare d r ive ,  d isconnect  t h e  cable  from t h e  e x i s t i n g  d r i v e  and connect i t  t o  
the spare  motor/drive. Check to  see  i f  t h i s  d r i v e  nov has holding torque 
present.  I f  t h e  new motor/drive vorks,  r e t u r n  f a u l t y  u n i t  f o r  r e p a i r .  See 
Sect ion 3.0 f o r  r e t u r n  ma te r i a l s  a s s i s t a n c e .  Make su re  when you a r e  
connecting t h e  new motor/drive t h a t  t h e  cab le  i s  sh ie lded  and one end i s  
connected t o  e a r t h  ground. I f  new d r i v e  funct ions  properly,  proceed t o  t h e  
next paragraph. I f  s p a r e  d r i v e  a l s o  does not  funct ion ,  go t o  pulse  output  
f a i l u r e .  
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2.3.1.7 Pulse  Output F a i l u r e  

A spare indexer can be used t o  check t h e  e x i s t i n g  d r i v e ,  o r  t h e  s t e p  output  on 
t h e  430 may be checked wi th  an osc i l loscope .  I f  you have a  s p a r e  430 indexer  
ava i l ab le ,  connect i t  t o  t h e  e x i s t i n g  motorldrive t o  s e e  i f  i t  o p e r a t e s  
properly.  To check wi th  a  scope, f i r s t  disconmect the  rnotor/drive wir ing from 
t h e  STEP+ and STEP- te rminals  59 and 60. I s o l a t e  your scope from AC ground. 
With your scope probes connected t o  terminals  59 and 60, you should see  5 v o l t  
p o s i t i v e  going pulses.  These pulses  should be approximately one microsecond 
wide when the  430 i s  opera t ing .  I f  the system is ope ra t ing  p rope r ly ,  go t o  
next  s ec t ion  f o r  programming a s s i s t a n c e  i f  des i red .  I f  t h e  430 i s  n o t  sending 
pulses ,  r e t u r n  the  u n i t  f o r  r epa i r .  See Sec t lon  3.0 f o r  r e t u r n  m a t e r i a l s  
a s s i s t a n c e .  

2.3.2 Improper Motion LED Green 

This s e c t i o n  Is designed a s  a  @de i n  t roubleshooting t h e  system when t h e r e  
i s  motion a t  the motor, bu t  f o r  some reason the  system i s  not  func t ion ing  
properly. It makes t h e  assumption t h a t  the problem i s  now r e l a t e d  t o  
programming t h e  430 indexer .  

'2.3.2.1 One Limit Switch Floa t ing  

I f  one l i m i t  switch is grounded and the  other  i s  no t ,  t h e  430 w i l l  move t h e  
motor i n  one d i r e c t i o n  bu t  not the  o ther .  The motors w i l l  be capable  of 
moving i n  t h e  d i r e c t i o n  of the  l i m i t  t h a t  is grounded, but  w i l l  n o t  move i n  
t h e  d i r e c t i o n  of the ungrounded l i m i t .  I f  t h i s  seems t o  be t h e  c a s e ,  go t o  
t h e  l i m i t  switch s e c t i o n  fof  a s s i s t a n c e  on checking t h e  l i m i t  swi tches  
(Sec t ion  2.3.1). Af te l  t h e  l i r n i t s  a r e  checked, r e s e t  t h e  430 by p u l l i n g  
terminal  24 t o  ground. I f  t h i s  does not  he lp  the  s i t u a t i o n ,  proceed t o  t h e  
following paragraph. 

2.3.2.2 Test  Program 

A t  t h i s  po in t ,  a  te rminal  wi th  RS-232 i n t e r f a c e  w i l l  be ve ry  h e l p f u l .  I f  you 
have a  te rminal  a v a i l a b l e ,  connect the i n t e r f a c e  a s  shown i n  F igure  1-8. A 
model 431 can a l s o  be used t o  s t r o b e  t h e  t e s t  program i n t o  t h e  430. Refer  t o  
Figure 2-0 f o r  the  l i s t i n g  of a l l  430 programming commands a s  needed. I f  
d e t a i l e d  information i s  needed, r e f e r  t o  the  430 Operator 's  Manual page number 
referenced next  t o  each command. Before you begin the  t e s t  program, r e s e t  the  
indexer by grounding t e rmina l  :!4. Refer  t o  Flgure 1-6 f o r  l o c a t i o n  of da t a  
r e g i s t e r s  i f  you a r e  us ing  the Model 431 t o  program t h e  t e s t  move. When using 
Model 431 t o  s t robe  t h e  information found below i n t o  each r e g i s t e r ,  t h e  430 
r e t a i n s  t h e  most r e c e n t l y  s trohed da ta  f o r  eac:h r e g i s t e r .  I f  t h e  d a t a  f o r  a  
given r e g i s t e r  does not  change from one command t o  the  nex t ,  t h e  d a t a  does not  
need t o  be re-strobed f o r  t h a t  r e g i s t e r .  
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REGl 

0000 

0000 

001 1 
0013 

0011 
0000 
0011 
0006 
0000 
0000 
0000 

CHDSTB 

0261 

0262 

0200 
0217 

0064. 
0041 
00641 
001:1 
0216 
0292; 
0291. 

DESCRIPTION 

Set  acce lera t ion  t o  
50,000 s t eps l sec l sec .  
Se t  ve loc i ty  t o  50,000 
s t eps l sec .  
Define move 611. 
Define sequence 613 
beginning point .  
Execute move 611. 
Delay f o r  1 second. 
Execute move 611. 
Turn on both outputs .  
Define sequence end. 
Enable au to reca l l .  
Save a l l  parameters. 

After  you have entered  t h i s  information,  cycle  power t o  the 430. S e t  the  
thumbwheel switches t o  r ead  13  and p u l l  terminal 27, labe led  SPECIAL, t o  
ground terminal  22. This  w i l l  cause t h e  sequence you have en te red  to  begin 
execution. The move performed should be 8 one revolu t ion  move i n  CW 
d i r e c t i o n  followed by a  de l ay  of one second, then one r evo lu t ion  move i n  CW 
d i r e c t i o n  with both o u t p u t s  enabled a f t e r  t h i s  move i s  completed. Check. with 
a  vol tmeter ,  t e rmina l s  30 & 3 1  f o r  a  5 v o l t  reading. I f  t h e  e n t i r e  program 
checks out ,  you have programmed one move and one sequence success fu l ly .  This 
a l s o  i n d i c a t e s  t h a t  t h e  430's s torage  i n t o  memory and a u t o r e c a l l  on power-up 
i s  funct ioning proper ly .  I f  you need t o  e rase  a l l  contents  i n  t h e  EEPROM, 
t h i s  i s  acomplished by i n p u t t i n g  the information below t o  the 430. 

R E G l  REG2 REG3 REG4 (3?D STB DESCRIPTION 
0000 0000 0000 0000 0293 Disable a u t o r e c a l l  
0000 0000 0000 0000 0291 Save 

The save program changes t h e  e n t i r e  contents  of permanent memory t o  match the  
contents  of the  working memory. I f  the working memory i s  blank, t h e  save 
program w i l l  blank t h e  permanent memory. I f  the move was n o t  executed a s  
described above, r e f e r  t o  nex t  paragraph. 

2.3.2.3 Er ro r  Terminal S t a t u s  

Jumper the pul lups ,  t e r m i n a l  46 ,  t o  5  v o l t s ,  terminal 45, then check t h e  e r r o r  
terminal ,  23, wi th  a vo l tme te r .  When t h i s  pin reads +5 v o l t s ,  i t  i n d i c a t e s  
t h a t  the indexer  i s  func t ion ing  properly.  A low vol tage  reading ( . 6  V) 
i n d i c a t e s  a  component f a i l u r e  i n  t h e  430. This; output w i l l  go low i f  t h e r e  i s  
a  f a i l u r e  i n  t h e  EEPROM of i n  the  s t a t i c  RAM. 
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3.0 RETURN MATERIALS PROCEDURE 

I f  your 430 indexer o r  motorfdriver  r e q u i r e s  r e p a i r ,  fo l low the  proceedure 
l i s t e d  below f o r  t h e  most rap id  turnaround. 

1 )  Obtain the  s e r i a l  number of u n i t  t o  be returned.  
2 )  Obtain a purchase order  number f o r  re turned  u n i t s .  
3 )  Contact the  f a c t o r y  a t  1-800-358-9068 f o r  a r e t u r n  

m a t e r i a l s  a u t h o r i z a t i o n  number (RMA number). 
4 )  Package u n i t  i n  o r i g i n a l  package o r  equiva lent  p ro tec t ion  f o r  shipment. 

Include a note i n  t h e  box s t a t i n g  the  reason f o r  r e tu rn .  
5)  Write RMA number on t h e  box before  shipment. 
6 )  Send boxed u n i t  to :  

COMPUMOTOR CORPORATION 
1179 N. McDowell Blvd. 
Petaluma, CA 94952 
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LED TROUBLESHOOTING FLg3W CHART WITH S:ECTION TOPICS 

LED STATUS 
: (See S e c t i o n  2.0) 

-r-------------̂ -------------&--------.-------- 7 

LED GREEN LED RED LED OFF 
:(See S e c t i o n  2.3) (See S e c t i o n  2.2) (See S e c t i o n  2.1) 

A)  Con tac t  bounce A)  AC power m i s s i n g  
B) Swi tch  s e t t i n g s  B) L i n e  f u s e  blown 
C )  Cold s t a r t - u p  C) Bad power s u p p l y  
D) E l e c t r i c a l  n o i s e  D )  R e t u r n  u n i t  
E) P r o c e s s o r  f a u l t  
F) Re tu rn  u n i t  

............................... 

NO MOTION IMPROPER MOTION 
See S e c t i o n  2.3.1) (See S e c t i o n  2.3.2) 

A) L i m i t  s w i t c h e s  A)  T e s t  program 
B)  Rolding t o r q u e  B) E r r o r  t e r m i n a l  s t a t u s  
C) J o g  I n p u t s  C) O b t a i n  a  new EEPROM 
D) T e s t  move 
E) 431 t e s t  
F) F a u l t y  d r i v e  
G )  P u l s e  o u t p u t  f a i l u r e  
H) Return  u n i t  

F i g u r e  1-2 
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120 VAC . 

L I N E  - 
NEUT 

G ND 

AC L I N E  -240 VAC (BL 

A t  NEUT (h'HITE) 

AC CIiD ( G R E E N )  

240 VAC 

Figure 1-3 
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ON 
OFF 

VIEW OF C I R C U I T  BOARD SHOVING 
INTERNAL D I P  Sh ' ITCHES Ah'D J U W E R S  

C I R C U I T  BOARD 
CONTAIKING 
INTERKAL D I P  
S V I T m E S  Ah'D 

0 

0 

0 

AC P O ~ T R  IKPUT JUHPER BLOCK/ 
I d  

AC PROTECTIVE S H I E L  / [ STATUS INDICATOR 

figure 1-4 
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Table 3-1. Hodel 430 Factory D I P  Switch and Jumper Settings 

D I P  Switcl 

sv1-1 

SW 1-2 
SWl-3 

SW1-4 
SW1-5 .. 
sui-6 
SW1-7 
SWI-8 - 
sw2-1 

SW2-2 ' 
SW2-3 

SW2-4 
SW2-5 
SW2-6 
SW2-7 
SW2-8 
SW3-1 

SW3-2 

SW3-3 
SW3-4 

Su3-5 
SW3-6 

SW3-7 
SV3-8 

SW4-1 
SW4-2 
SW4-3 

SW4-4 
SW4-5 

SW4-6 

SW4-7 

SU4-8 

Settinl 

ON 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

ON 

OFF 

OFF 

OFF 

OFF 

ON 

OFF 

ON 

OFF 

ON 

OFF 
ON 

OFF 

OFF 

OH 

OFF 

OFF 

Setting 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

ON 

OFF 

ON 

OFF 

OFF 

ON 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

D I P  Switch 

SW9-1 
SW9-2 

SW9-3 
SW9-'I 
SW9-5 
SW9-6 

sw9-7 
SW9-8 
JU- 1 
JU-2 

JU-3 
JU-4 
JU-5 
JU-6 

JU-7 
JU-8 

Settin( 

OFF 

OFF 

OFF 

OFF 
ON 

ON 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

Figure '1-5 
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431  PRDGRARMER . F U N C T I O N A L  TEST 
431 Settingi19999 

L 

B I T S :  

V O L T A G E S :  

431 Setting86666 

I 

- - - - - - - - - - -. - - - - - - - - - 
BITS: 1 2  3 4r56 7 B 9 1C) 11  12 13 14 1 

V O L T A G E S :  &JJ& Jlf~~~2J-2iJio~10~-3]f5~~], - - - - - - - - - - - 

Figure 1-6 

Figure 1-7 
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KALE 
25 PIN-D 

NOTES: 1. 1200 BAUD 
8 DATA BITS 
2 STOP BITS 
0 PARITY 

. . 
- a3 . 

i--E 
2. LBSOLDIg AND 

READY M Y  NEED 
TO BE SWITCHED 

.- 

--I 
HOST 

> 

I'igure 1-8 

c-- 

- 2  = 
45 +5 VOLfS 
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430 COM?III??) ALPHABETICAL LISTING 

a n d  - - 
7 w w l  ruu mrnuo 
I W I I I  m r  a u o m  
[oo~z] r m  m u o m m  
( ~ 1 3 1  MI mt r r r  *ma m m s  
[ O D I ~ ]  rm m ~ u r  ovnm a miDnlm 
[ w ~ s ]  nam m u m r r  r ~ n  sw.uoru 
[0019] . r u n  UIJiT SIIVImI* 1IPn 
[W201 SR m I Z  DIUCIIU 
[owr] IIUU r m n z m  NIITLXUIP 
[w25] m l d u  mvc T L ) L I C I I I I ~  w SIAU Bznn 
100321 r u c m  LDP 
[W33] U Z M C  Lm M I L  mWlIlrVE 
[ooro] nn rcu w n l r m  
loo111 nn w m r m r m r m  
[WWI u m  w u c a o s  
10os31 w1n w m m r u  
toor11 u r n  ror I rr1c.m 
1 ~ 1 6 1  93 r r n n  ram rrno 
[oout] sn a610 L m  unn r m  ZERO 
( ~ 1 8 1  sn TIQ r m m  r m n m  1.5 rsvrvrr rrro 
[00501 c u m  mnrrwm m m  
[w511 mmz rruoI.m A N  n n r r e n r L  mvr 
IWYI r u c m  ~ L N M I I  u usarm m r  
1 ~ 5 3 1  m m r  nmm-rm,  rrel+cnrr mvr ,- ."<.,., 10091 CQCLTC DDSPI-LW IIURVK KNC f 
.~~ ~~~ -~ 

100651 m m r  A r u o c r ~ n r ~  s & m a  
100721 COnI*YE 
101t21 STU IOTlm 
101l11 SusrrxD 1 w  S C U L r I P ,  Y l l l  ror WXilMVE 
10116,. S T O I  I O T l O l  (.I T L l f f i L I  1 
ro13.1 SUPLXD r w  S L O ~ X P  m  TRICCII 11 urn rm con:l*vc 

I io12Dj KILL m ~ i m  
10121) IIU ~ T I W  m m c m n  I 

lev'] rrrx*r rnr RATIO-6- mom srwr lo  r ~ m t c a  s r o r  

a r r a  r n ~  p r c ~ u  r a n  
LUT rIoGa1M 

Figure 2-0 
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Compumotor 
Operator's Manual 

ADDENDUM: 4 3 0  NEW COMMANDS 
PIN: 88-006 140-02: 

Rrlor Hannlfln Corpontion 
Conpnmr Division 
1179 N. MCcOaell Blvd. 
W u m a  C4 94952 US4 
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Supplement to Compumotor Model 4:30 Operator's Manual, 5/16/86 

6 .la .7 LIST SETUP PARAMETERS [a3121 (WMINANT) 

This comnand operates in the same fashion as the LIST PROGRAM (0311) 
ccinnand. When this comnand is issued via RS-232, the indexer will 
report the setup parameters currently in working memory. Setup 
parameters are those resident in 430 working memory that are not 
reported by the List Program conrnand. These include such things as the 
current velocity and Acceleratic~n, Jog velocity, encoder resolution, 
and other functions listed below. 

All of these parameters may be modified by comnands received by the 
indexer. The output listing pro'vided by the [03121 comnand reflects 
the current state of the setup parameters. The default state of the 
parameters is reported only if they have not been altered by comnand 
since the last reset. The output listing does reflect any setup 
comnands that are invoked by the AUTO-RECALL function if it is active. 

The 430 default response to teh 312 comnand is listed below. Some of 
the default parameters listed are read from teh internal configuration 
switches, some are stored in permanentmemory. Each (except Ba, input 
polarity) may be altered by the comnand whose number is lsited at the 
right. A comnent on each parameter appears afterward, by number. 

312 Comnand 
Output - 
1 INPUT LEVEL 
2 POWER UP LOAD 
3 REM SHUT WWN 
4 REM DIRECTION 
5 POS MAINT GAIN 
6 POS MAINT ALG 
7 MAX CORR VEL 
8 POSITION MAINT 
9 STOP ON STALL 
10 AUTO BOOST 
11 BOOST TIME MS 
12 OUT 1 FUNCTION 
13 OUT 2 FUNCTION 
14 START STOP VEL 
15 MOTORRE TO 
16 ENC RES RATIO 
17 BACK LLSH 
18 ROTOR TEETH 
19 MOTOR RESOLUTION 
20 DEAD BAND 
21 SPEC REG DATA 
22 SPEC COMMAND 
23 SPEC REG. NO 
24 HOME DEE. 
25 JCG PARAMETERS 
26 GO HOME PARAM. 
27 CURRENT V & A 

Parameter 
Status 
LO 
OFF 
ON 
CW 
1 
2 
2048 
OFF 
OFF 
OFF 
0 
0 
0 
0 
25 
4 
0 
50 
25000 
0 
0000 00 
0065 
1 
YESLOIW 1 CW 
1 25000 0 2147483647 
0 500000 0 500000 
0 5000013 0 500000 

Associated 
Comnand number 

(switch) 
(0293) 
(0019) 
(0020) 
(0179) 
(0179) 
(0179) 
(0024) 
(0025) 
(0317) 
(0029) 
(0015 ) 
(0015) 
(0214) 
(0176) 
(0176) 
(0178) 
(0180) 
t8177) 
(0181) 
(0301) 
(0301) 
(0301) 
(0056) 
(0281,0282) 
(0261,0262) 
(0261,0262) 
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Supplement t o  Compumotor Model 430 Operator 's  Manual. 5/16/86 

1. INPDT LEVEL 
This parameter r e f l e c t s  the s t a t e  of i n t e r n a l  Dipswitch S5-4 
which c o n t r o l s  the  p o l a r i t y  of t h e  BCD d a t a  inputs.  H I  means high 
t r u e ,  LO i s  low t r u e  (0 v o l t s  - l o g i c  I). See Sec t ion  3.7.10 

2. POWER UP LOAD 
This  parameter i n d i c a t e s  whether the  program AmORECALL funct ion  
i s  enabled (ONIOFF). See  S e c t i o n  6.9.5 

3. REM SWTDOWN 
This  parameter i n d i c a t e s  which Shutdown command source i s  en- 
abled.  ' O r  i n d i c a t e s  t h a t  the  Shutdown, inpu t  ( termin2al  32) i s  
enabled,  otherwise the Shutdovn command [0018] has con t ro l .  See 
S e c t i o n  6.10.3 

4. R E M  DIRECTION 
This  parameter i nd ica t e s  whether or  not t h e  Di rec t ion  output  
p o l a r i t y  has been reversed  v i t h  command [0020]. A P o s i t i v e  abso- 
l u t e  p o s i t i o n  impl ies  a  pos i t i on  clockwise (CW) from the  ze ro  
p o s i t i o n  u n l e s s  t h i s  parameter i n d i c a t e s  CCW. See S e c t i o n  6.4.1 

5 .  WS MAINT GAIN 
This  parameter i n d i c a t e s  the  cu r ren t  P o s i t i o n  s e r v o  loop gain. 
See S e c t i o n  6.8.11. 

6. WS MAINT ALG 
This parameter i n d i c a t e s  which s e r v o  a lgo r i thm i s  used t o  c a l -  
c u l a t e  p o s i t i o n  co r rec t ion  v e l o c i t y .  See Sec t ion  6.8.11. 

7. MAX CORR VEL 
This  parameter determines the  maximum l i m i t  on pos i t i on  cor- 
r e c t i o n  v e l o c i t y .  The ac:tual v e l o c i t y  depends on what v e l o c i t y  
range is spec i f i ed  i n  co~nmand [O179], i n  t h a t  the v e l o c i t y  u n i t s  
may range from s t e p s  per second t o  s t e p s  per  1000 seconds. The 
d e f a u l t  range i s  1, u n i t s  a r e  s t e p s  per 10  seconds, and t h e  
v e l o c i t y  spec i f i ed  above is e q u i v a l e n t  t o  204.8 s teps /sec .  See 
S e c t i o n  6.8.11. 

8. POSITION MINT 
This  parameter i n d i c a t e s  whether o r  not t h e  P o s i t i o n  Maintenance 
s e r v o  func t ion  is c u r r e n t l y  a c t i v e .  ( O I ~ / O N )  See Sec t ion  6.8.1. 

9. STOP ON STALL 
This  parameter i n d i c a t e s  whether o r  not  t h e  S t a l l  d e t e c t i o n  func t ion  
i s  c u r r e n t l y  ac t ive .  (OPP/ON) S e e  S e c t i o n  6.8.2. 

10.AUTO BOOST 
This  parameter i n d i c a t e s  whether o r  not the  BOOST on Accelera t ion  
func t ion  i s  c u r r e n t l y  ac t ive .  (OFFION) See  S e c t i o n  6.10.8. 

11. BOOST TIME WS 
This  parameter i n d i c a t e s  t h e  du ra t ion  i n  m i l l i s e c o n d s  of t h e  
Automatic BOOST s i g n a l  a f t e r  t h e  motor comes t o  a  stop. See 
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Supplement t o  Compumotol: Model 430 Opera to r ' s  Manual, 5 /16/86 

S e c t i o n  6.10.8. 

12. Om 1 FUNCTION 
T h i s  parameter  indicate!;  whether  o r  not: OUT 1 h a s  been a s s i g n e d  
t o  i n d i c a t e  some a s p e c t  of  i n d e x e r  funct ion.  See S e c t i o n  6.1.2 

13.OUT 2 FUNCTION 
This  parameter  indicate!;  v h e t h e r  o r  not. OUT 2 h a s  been a s s i g n e d  
t o  i n d i c a t e  some a s p e c t  o f  i n d e x e r  func t ion .  See S e c t i o n  6.1.2 

14.START STOP VEL 
This  parameter  r e f l e c t s  t h e  c u r r e n t  s e t t i n g  of t h e  S t a r t l S t o p  
v e l o c i t y .  S e e  S e c t i o n  6.4.2. 

15. MOTOR RES TO 
This  parameter  and t h e  f o l l o w i n g  one i n d i c a t e  t h e  motor t o  en- 
coder r e s o l u t i o n  r a t i o ,  used by a l l  c losed- loop  i n s t r u c t i o n s .  
S e e  S e c t i o n  6.8.8 

16. ENC RES RATIO 
This  parameter  and t h e  p r i o r  one i n d i c a ~ t e  t h e  motor t o  encoder  
r e s o l u t i o n  r a t i o ,  used by a l l  closed-1,oop i n s t r u c t i o n s .  S e e  
S e c t i o n  6.8.8 

17. BACK LASH 
This  parameter  i n d i c a t e s  t h e  s e t t i n g  f o r  a l l o w a b l e  b a c k l a s h  i n  
t h e  encoder  r esponse  b e f o r e  t h e  indexer  determines  t h a t  t h e  motor 
h a s  s t a l l e d .  S e e  S e c t i o n  6.8.10 

18. ROTOR TEETA 
T h i s  parameter  p r o v i d e s  i n f o r m a t i o n  on motor c h a r a c t e r i s t i c s  used  
t o  c a l c u l a t e  t h e  maximwi p o s s i b l e  p o s i t i o n  e r r o r  b e f o r e  a  S t a l l  
c o n d i t i o n  h a s  occurred.  (250 s t e p s  f o r  a  50 t o o t h  r o t o r  on a 
25,000 s t e p  motor) See S e c t i o n  6.8.12 

19. UOTOR RESOLUT. 
T h i s  parameter  i n d i c a t e s ;  t h e  motor r e s a ' l u t i o n  s e t t i n g  used i n  
t h e  above  c a l c u l a t i o n  t o  de te rmine  t h e  maximum e r r o r  i n  motor 
s t e p s .  S e e  S e c t i o n  6.8..12 

20. DEAD BAND 
T h i s  parameter  i n d i c a t e s  t h e  u s e r  s e t t i n g  f o r  a l l o w a b l e  b a c k l a s h  
i n  encoder  r esponse  b e f o r e  t h e  i n d e x e r  g i v e s  a s i g n a l .  The 
s i g n a l  f u n c t i o n  must be e s t a b l i s h e d  us ing  command [0015]. S e e  
S e c t i o n  6.1.2 

21. SPEC REG DATA 
T h i s  pa ramete r  i n d i c a t e s ;  t h e  R e g i s t e r  d a t a  a ss igned  t o  t h e  
SPECLAL i n p u t  command used when t h e  430 responds  t o  t h e  SPECIAL 
input .  See  S e c t i o n  6.10.5 

22. SPEC COUUND 
T h i s  parameter  i n d i c a t e s ;  t h e  number of t h e  command execu ted  
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when t h e  430 responds t o  the SPECIAL input.  See Sec t ion  6.10.5 

23. SPEC REG. NO. 
This  parameter i nd ica t e s  the  t a r g e t  Regis te r  f o r  t h e  d a t a  
t o  be read from the BCD inpu t s  when the 430 responds t o  t h e  
SPECIAL i n p u t .  (1 ,  2 ,  :3 ,  o r  4) See Sect ion 6.10.5 

24. ROME DEF. 
This  parameter i n d i c a t e s  f i v e  Home l i m i t  s e t u p  condi t ions  i n  t h e  
fol lowing order: 

( 1 )  whether the  ROHE s i g n a l  has been defined (YES/NO) 
(2) the  f i n a l  ROME approach d i r e c t i o n  (cW/CCW) 
(3)  the  p o l a r i t y  of t h e  ROME s i g n a l  (HI/LO) 
(4) the  f i n a l  approiich speed a s  a  percentage of the GO ROME 

v e l o c i t y  
( 5 )  which edge of t'he s i g n a l  i s  des i red  (CW/CCW) 

See  S e c t i o n  6.5.3 

25. JOG PARAMETERS 
This  parameter i n d i c a t e s  JOG func t ion  r a t e s ,  i nc lud ing  
v e l o c i t y  range, v e l o c i t y .  a c c e l e r a t i o n  .range, and a c c e l e r a t i o n  i n  
t h a t  o rde r .  See Sect ion 6.4 

26. GO 80M PARAM. 
This  parameter i nd ica t e s  Homing funct ion  r a t e s ,  i n c l u d i n g  
v e l o c i t y  range, v e l o c i t y ,  a c c e l e r a t i o n  range, and a c c e l e r a t i o n  i n  
t h a t  order .  See Sect ion 6.4 

27. CURRENT V 6 A 
This  parameter i n d i c a t e s  t h e  cu r ren t  r a t e s  f o r  subsequent 
def ined  moves o r  the  d e f a u l t  move, inc luding  v e l o c i t y  range. 
v e l o c i t y ,  a c c e l e r a t i o n  range, and a c c e l e r a t i o n  i n  
t h a t  order .  See Sec t ion  6.4 

6.10.8 RESET (00841 IMKE1)IATE 

This command d u p l i c a t e s  the  func t ion  of t h e  RESET input  ( t e rmina l  
24). The 430 responds by s e t t i n g  a l l  ou tputs  t o  t h e i r  Off s t a t e ,  
e r a s i n g  any program i n  working memory, and e i t h e r  r e s t o r i n g  
d e f a u l t  s e t u p  parameters,, or loading  the  program i n  n o n - v o l a t i l e  
memory i f  AZTTORECALL (0293 command) i s  enabled. 

6.10.9 PURGE E M O R Y  (0256) IN?'lEDUTE 

This  command has the  e f f e c t  of r e s t o r i n g  the  430 t o  i t s  primary 
de fau l t  condition. Both uorki ng memory and now v o l a t i l e  memory 
a r e  erased. Executing t h i s  command is e s s e n t i a l l y  e q u i v a l e n t  t o  
s h u t t i n g  of f  AUTORECALL (0293 command), Rese t t ing  t h e  430 (0084 
command) and executing t h e  SAVE i n s t r u c t i o n  (0291 command) t o  
save  nothing thereby e ra s ing  n o n - v o l a t i l e  memory. D e f a u l t  
parametera w i l l  be res tored .  
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C h a p t e r  1 

~ O D U C T I O I I I  

The Compumotor  430  Indexserfi  ( F i g u r e  1-1)  is  d e s i g n e d  f o r  i n d u s t r i a l  

a p p l i c a t i o n s  i n  e l e c t r i c a l l y  n o i s y  environments .  I h e  430 w i l l  i n t e r f a c e  

w i t h  most  p a r a l l e l - i n t e r f a c e  programmable c o n t r o l l e r s  and c o m m e r c i a l l y  

a v a i l a b l e  c o m p u t e r s .  The 430 c a n  a l s o  be s e t  u p  f o r  u s e  w i t h  RS-232C 

c o m p a t i b l e  d e v i c e s ,  w i t h  d i : s c r e t e  i n p u t  d e v i c e s  such a s  s i m p l e  s w i t c h e s  and 

B C D  t h u m b w h e e l s ,  a n d  w i t h  a  c o m b i n a t i o n  o f  d i s c r e t e  d e v i c e s  a n d  

programmable  c o n t r o l l e r s  or. computers .  l%e 430 can  be o p e r a t e d  manual ly  

u s i n g  a  s m a l l  number  o f  d i s c r e t e  i n p u t s  o r  c a n  b e  c o n t r o l l e d  by a  

programmable  c o n t r o l l e r  o r  by a  computer .  

The 430 w i l l  d r i v e  any s i z e  Compumotor m o t o r / d r i v e  set o r  s t a n d a r d  200/400- 

s t e p  t r a n s l a t o r  and s t e p p e r  motor  combina t ions .  Depending on t h e  p a r t i c u l a r  

Compumotor m o t o r / d r i v e  used,  a  s i n g l e  r e v o l u t i o n  can  be subd iv ided  i n t o  

1,000, 4,096, 21,600, 25,000, 25,400, 36,000, o r  50,000 i n d i v i d u a l  s t e p s .  

Using t h e  I n d e x e r ,  you c a n  r o t a t e  t h e  motor  s h a f t  t o  a  p r e c i s e  p o s i t i o n  and 

s t o p ;  o r  r o t a t e  a t  a  c o n s t a n t  v e l o c i t y ;  or. a l t e r n a t e l y  move back and f o r t h  

between t w o  a n g u l a r  p o s i t i o n s ;  o r  u s e  a  c o m b i n a t i o n  of such moves. 

The 430 is n o r m a l l y  used f o r  p r e c i s e  p o s i t i o n  c o n t r o l  w i t h  no e x t e r n a l  

p o s i t i o n  feedback.  An opera . t ing mode ( P o s i t i o n  Tracking)  is a v a i l a b l e  f o r  

c l o s e d - l o o p  o p e r a t i o n  t o  f u r t h e r  enhance  t h e  a c c u r a c y  o f  p o s i t i o n  c o n t r o l  

and i n c r e a s e  t h e  " s t i f f n e s s "  o f  t h e  motor. 

A c o m b i n a t i o n  o f  s u c c e . s s i v e  p o s i t i o n s ,  m o t i o n 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 ,  and r o t a t i o n a l  v e l o c i t i e s  c a n  be preprogrammed. m e  430 

commands are d e s c r i b e d  i n  d e t a i l  i n  Chapteir 6. 

*Refe r red  t o  a s  "430" o r  " Indexern  t h r o u g h o u t  t h i s  manual. 
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Note 

The Compumotor D r i v e r  and t h e  Compumotor Motor, 

w h i c h  a r e  a  m,atched p a i r ,  a r e  r e f e r r e d  t o  as  

t h e  m o t o r / d r i v e  in t h i s  manual. 

You do n o t  have t o  be an  e x p e r t  i n  any f i e l d  t o  u s e  t h e  430 Indexer .  T h i s  

manual c o n t a i n s  a l l  i n f o r m a t i o n  you w i l l  need t o  instal l  and s u c c e s s f u l l y  

o p e r a t e  t h e  430. I f  a  t e r m i n a l  o r  computer  is I n t e n d e d  t o  c o n t r o l  t h e  430, 

you w i l l  need a c c e s s  to t h e  computer  o r  t e r m i n a l  manua l s  t h a t  d e f i n e  s e t u p  

c o n d i t i o n s  f o r  RS-232C o p e r a t i o n  o f  t h e  r e s p e c t i v e  t e r m i n a l  o r  computer.  

T h i s  m a n u a l  a s s u m e s  t h a t  you h a v e  a c c e s s  t o  t h e  a p p l i c a b l e  e q u i p m e n t  

manuals. 

The Model  4 3 0  I n d e x e r ,  w h i c h  i s  a  1 6 - b i t ,  m i c r o p r o c e s s o r - b a s e 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 ,  i s  s p e c i f i c a l l y  d e s i g n e d  f o r  i n d u s t r i a l  

a p p l i c a t i o n s  i n  n o i s y  e l e c t r i c a l  environments .  The u n i t  is mounted i n  a  

rugged e n c l o s u r e .  A l l  c o n n e c t i o n s  and ind: .cators a r e  on t h e  f a c e  o f  t h e  

u n i t .  A t e r m i n a l  s t r i p  p r o v i d e s  s c r e w - t e r m i n a l  i n t e r c o n n e c t s .  A l l  command 

and s i g n a l  l i n e s  are o p t i c a l l y  i s o l a t e d  t o  e n s u r e  p r o p e r  o p e r a t i o n  in a n  

e l e c t r i c a l l y  n o i s y  environmtmt.  

The I n d e x e r  c a n  be c o n t r o l l e d :  

a .  A s  a s i n g l e  i n p u t  (START) d e v i c e  t h a  . t  e x e c r  i t e s  a s i m p  l e  move 

based on i n t e r n a l  s w i t c h  s e t t i n g s .  

b. A s  a preprogrammed d e v i c e  c o n t r o l l e d  by a  small number o f  c o n t r o l  

i n p u t s  e i t h e r  manual ly  w i t h  a  c o n t r o l  p a n e l  o r  a u t o m a t i c a l l y  by a  

programmable  con t : ro l l e r .  

c .  A s  p a r t  o f  a r e a . 1 - t i m e  s y s t e m  c o n t r o l l e d  by a p r o g r a m m a b l e  

c o n t r o l l e r  o r  computer.  
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1.2.1 SINGLE INPUT OPERATION 

The parameters f o r  a  s i n g l e  move t h a t  does not  use the  430's preprogramming 

c a p a b i l i t y  can be set up w i t h  i n t e r n a l  switches. (See s e c t i o n  3.7.) Each 

t i m e  t h e  START i n p u t  ( T e r m i n a l  35) i s  connected  t o  s i g n a l  ground,  t h e  

Indexer w i l l  d r ive  t h e  motor/driver ,  and the  s i n g l e  move w i l l  be executed. 

I n  t h i s  mode the  s i n g l e  move is executed each time t h e  START is  connected 

t o  s i g n a l  ground. S ing le  input  opera t ion  is w e l l  s u i t e d  f o r  a single-move 

p a t t e r n  t h a t  is  used f o r  r e l a t i v e l y  l o n g  p e r i o d s  o f  time f o r  a g i v e n  

appl ica t ion .  

1.2.2 MULTIPLE PREPROGRAMMED MOVES 

The Indexer includes a permanent memory that w i l l  s t o r e  40 predef ined  move 

commands. A move command c o n s i s t s  o f  a mode, a c c e l e r a t i o n ,  v e l o c i t y ,  

d i r ec t ion ,  and d i s t ance  parameter. Mul t ip le  preprogrammed moves are use fu l  

in s i t u a t i o n s  where more than one move p a t t e r n  is required f o r  a given 

appl ica t ion .  

The Indexer can be preprogrammed f o r  40 movc!s and 15 sequences. Dif ferent  

input  l i n e s  (see s e c t i o n  3.6) a r e  used to s e l e c t  preprogrammed moves and 

sequences. (A sequence consi :s ts  o f  a combination o f  moves and o t h e r  com- 

mands such as loops and t ime  delays.) Manual c o n t r o l  v i a  a c o n t r o l  panel  

o r  automatic c o n t r o l  v i a  a  programmable c o n t r o l l e r  can be used t o  s e l e c t  

t he  moves and sequences a t  appropr i a t e  times or  po in t s  i n  a  process. 

The Indexer can be programmed manually v ia  a  c o n t r o l  panel,  v i a  a  s e r i a l  

i n p u t  l i n e  w i t h  a  t e r m i n a l  o r  c o m p u t e r ,  o r  v i a  t h e  p a r a l l e l  command 

i n t e r f a c e  using a programmable con t ro l l e r .  

In many i n d u s t r i a l  environments,  where se tups  are  f r equen t ly  changed, t h e  

most p r a c t i c a l  approach may be t o  use a  computer o r  t e r m i n a l  t o  preprogram 

the  u n i t  and a programmable c o n t r o l l e r  f o r  extended f l o o r  opera t ions .  

If the  preprogrammed moves and sequences a r e  r e l a t i v e l y  s imple ,  manual 

preprogramming v ia  a termina:l on the  Model 431 Panel ( s e c t i o n  1.3) may be 

appropriate.  The t rade-off  between manual arid computer programming is one 

of labor  and down-time v s  purchase and use o f  a s m a l l  computer. 
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1.2.3 REAL TIME SYSTEMS 

A r e a l  - t ime  s y s t e m ,  respor l s ive  t o  p r o c e s s  c o n d i t i o n s ,  c a n  be c o n f i g u r e d  

u s i n g  a c o m b i n a t i o n  o f  the! 430, a programmable c o n t r o l l e r ,  and p r o c e s s  

s e n s o r s .  

1.3 OPTIONAL U, IURES 

A Model 431 Manual Programming Uni t  is a v a i l a b l e  t o  m a n u a l l y  program t h e  

430 I n d e x e r  ( s e e  F i g u r e  1-2). T h i s  u n i t  c o n s i s t s  o f  f o u r  BCD thumbwheel 

s w i t c h e s  a n d  f i v e  s t r o b e  s w i t c h e s  mounted  o n  a c i r c u i t  b o a r d  p l u s  

a s s o c i a t e d  c a b l i n g  t o  c o n n e a t  t o  t h e  Indexer  p a r a l l e l  i n t e r f a c e .  

1.4 SPECIFICATIONS 

Performance,  e l e c t r i c a l ,  e n v i r o n m e n t a l  and mechan ica l  s p e c i f i c a t i o n s  a r e  

p r e s e n t e d  i n  T a b l e s  1-1 a n d  1-2. I n p u t  and  o u t p u t  s p e c i f i c a t i o n s  a r e  

summarized in T a b l e s  3-2 and 3-3. 

I f  you need T e c h n i c a l  A s s i s t a n c e ,  p l e a s e  c o n t a c t :  

Cuslxmer Service  Dopartrent 

Compumotor Corpolation 

1179 lorth &Dowell Boulevard 

Petal-, CA 94952 
(707) 778-1244 

Do n o t  s h i p  t h e  u n i t  t o  t h e  f a c t o r y  f o r  s e r v i c e  u n t i l  you h a v e  been g iven  

an a u t h o r i z a t i o n  number by t h e  f a c t o r y .  
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Figure 1-2. Model 431 Input Panel 

1-6 

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



Table  1-1. 430 S e r i e s  Performance and E l e c t r i c a l  S p e c i f i c a t i o n s  

I Paramete r  Value 

Performance:  

S t e p p i n g  Accuracy 

V e l o c i t y  Accuracy 
V e l o c i t y  R e p e a t a b i l i t y  

2 0  S t e p s  from P r e s e t  t o t a l  
i 0 . 0 2 %  o f  S e t  r a t e  

20.02% o f  S e t  r a t e  

I power: 1 S i n g l e  Phase 

Frequency 
100-130 VAC i n p u t  

220-240 VAC i n p u t  

(50/60 H e r t z )  

0 .8  Amps maximum 

0.4 Amps maximum 

Tab le  1-2. 430 S e r i e s  'Mechanical and Environmental  S p e c i f i c a t i o n s  

Paramete r  

S i z e  : 

Heigh t  

Width 

Length 

Weight 
Pounds (Kg) 

O p e r a t i n g  Temperature  

S t o r a g e  Temperature  

Value 

7 .28 i n .  (18.49 cm) 

3.05 i n .  (7 .75  cm) 

16.04 i n .  (40.74 cm) 

Net 10 ( 4 . 5 )  

Sh ipp ing  15 i6 .8 )  

32 t o  1 4 0 ' ~  ( 0  t o  6 0 ' ~ )  
0  t o  95% Humidi ty ,  non-condensing 
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Chapter  2 

BASIC STSTEU COHCEPTS 

A l l  I n d e x e r / I n d e x e r  S y s t e m  a p p l i c a t i o n s  i n v o l v e  e i t h e r  r o t a t i o n  o f  a  

Compumotor motor  s h a f t  t o  a p r e c i s e  a n g u l a r  p o s i t i o n  (number o f  s t e p s )  o r  

r o t a t i o n  o f  t h e  motor  s h a f t  a t  a  p r e s c r i b e d  a n g u l a r  v e l o c i t y  ( r e v o l u t i o n s  

p e r  s e c o n d ) .  I n  m o s t  m o d e l s  t h e  I n d e x e r ,  M o t o r ,  a n d  m o t o r / d r i v e s  a r e  

s e p a r a t e  a s s e m b l i e s .  I n  some  o f  t h e  m o d e l s  t h e  I n d e x e r  a n d  D r i v e r  a r e  

combined i n t o  one  assembly.  

A t e c h n i q u e  known as m i c r o s t e p p i n g ,  w h i c h  i s  d e s c r i b e d  i n  d e t a i l  t h e  

Compumotor  P r o d u c t  C a t a l o g ,  is u s e d  t o  o b t a i n  h i g h - r e s o l u t i o n  r o t a r y  

m o t i o n .  A s t a n d a r d  t r a n s l a t o r / s t e p p e r  m o t o r  c a n  be s t e p p e d  i n  e q u a l  

i n c r e m e n t s  of 200 o r  400 s t e p s  per  r e v o l u t i o n  ( s t e p s / r e v ) ,  making each  s t e p  

e q u i v a l e n t  t o  1.8 o r  0.9 degrees .  Mic ros tepp ing  p e r m i t s  a s  many a s  50,000 

s t e p s / r e v ,  depend ing  on t h e  d e s i g n  o f  t h e  m o t o r / d r i v e .  You can  choose  from 

Compumotor m o t o r / d r i v e  o p t i o n s  r a n g i n g  from 1,000 t o  50,000 s t e p z / r e v  f o r  

y o u r  a p p l i c a t i o n .  B o t h  t h e  s i z e  a n d  t h e  r e s o l u t i o n  o f  t h e  Compumotor  

m o t o r / d r i v e  mus t  be d e t e r m i n e d  f o r  any g iven  a p p l i c a t i o n .  Refe r  t o  t h e  

Compumotor  P r o d u c t  C a t a l o g  f o r  a d i s c u s s i o n  o f  m o t o r  c h a r a c t e r i s t i c s ,  

t o r q u e  c a l c u l a t i o n s ,  a n d  s e l e c t i o n  c r i t e r i a .  

Each t i m e  t h e  Compumotor m o t o r / d r i v e  r e c e i v e s  one  s t e p  p u l s e ,  i t  r o t a t e s  

t h e  motor  o n e  a n g u l a r  inc rement .  You may choose  t o  c o n t r o l  e i t h e r  a n g u l a r  

p o s i t i o n  o r  a n g u l a r  v e l o c i t y  w i t h  a h igh  degree  of p r e c i s i o n  w i t h o u t  any 

e x t e r n a l  feedback.  

When commands a r e  s t r u c t u r e d  f o r  t h e  sys tem,  i t  i s  n e c e s s a r y  t o  t h i n k  i n  

t e r m s  o f  t h e  n u m b e r  o f  s t e p s / r e v ;  e.g., f o r  a 2 5 , 0 0 0 - s t e p  m o t o r ,  180 

d e g r e e s  = 12,500 s t e p s ,  1 r e v o l u t i o n  = 25,000 s t e p s ,  e t c .  You mus t  r e f e r  

t h e  d e s i r e d  l o a d  m o t i o n  f o r  your a p p l i c a t i o n  t o  r o t a t i o n  o f  t h e  Compumotor 

motor  s h a f t .  S h a f t  m o t i o n  i s  s p e c i f i e d  i n  t e r m s  o f  a c c e l e r a t i o n ,  a n g u l a r  

v e l o c i t y ,  and a n g u l a r  p o s i t i o n .  
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2.2 ACCELERATION/VELOCITY PROFILES 

The motor  moves i n  i n c r e m e n t a l  s t e p s .  I n  p r a c t i c a l  a p p l i c a t i o n s ,  l o a d  

i n e r t i a  t e n d s  t o  s m o o t h  t h e  a c t u a l  l o a d  m o t i o n .  The  s m a l l  s i z e  o f  t h e  

motor s t e p s  m i n i m i z e s  end-of-move s e t t l i n g  t i m e  a t  modera te  a c c e l e r a t i o n  

va lues .  

Acceleration/deceleration i n  d e f i n e d  a s  t h e  r a t e  o f  i n c r e a s e / d e c r e a s e  of 

a n g u l a r  v e l o c i t y  i n  s t e p s ,  o r  r e v o l u t i o n s  p e r  s e c o n d  p e r  s e c o n d  

( r e v / s e c / s e c ) .  When t h e  I n d e x e r  d r i v e s  t h e  m o t o r  f r o m  r e s t  t o  a  g i v e n  

v e l o c i t y ,  a  s t r i n g  o f  p u l s e s  i s  s e n t  t o  t h e  motor /d r ive .  

R e l a t i v e l y  h i g h  p u l s e  r a t e s  a r e  u s e d  t o  d r i v e  t h e  h i g h - r e s o l u t i o n  

Compumotor Motors;  therefore! ,  t h e  s h a f t  v e l o c i t y  b u i l d u p  can be g r a p h i c a l l y  

p o r t r a y e d  by a  s t r a i g h t  l i n e ,  a3 shown i n  F i g u r e  2-1. 

The acce le ra t ion /dece le ra t i c~n  r a t e  must  be s e l e c t e d  a s  a f u n c t i o n  of t h e  

i n e r t i a  o f  t h e  l o a d  t o  a l l o w  o p e r a t i o n  w i t h i n  t h e  t o r q u e  l i m i t s  o f  t h e  

motor. A marg in  of 50 t o  100 p e r c e n t  o f  normal  l o a d  t o r q u e  r e q u i r e m e n t s  i s  

recommended.  I f  t h e  s e l e c t e d  a c c e l e r a t i o n  r a t e  r e q u i r e s  t o r q u e s  t h a t  

exceed t h e  c a p a b i l i t y  o f  the! Compumotor m o t o r / d r i v e r ,  t h e  m o t o r  w i l l  s t a l l  

w i t h o u t  any damage t o  it. 

The acceleration/deceleration r a t e  can  be v a r i e d  be tween  broad limits. 

When ve ry  h igh  a c c e l e r a t i o n  r a t e s  a r e  used,  t h e r e  may be a t e n d e n c y  f o r  

o v e r s h o o t  a n d  l o n g e r  s e t t i n g  times. N o r m a l l y  t h e  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  r a t e s  are e q u a l .  

2.2.2 MOTION PROFILES 

Refer  t o  F i g u r e  2-2. The t r a p e z o i d a l  motion p a t t e r n  ( F i g u r e  2-2A) w i l l  

o c c u r  when t h e  a n g u l a r  d i s t a n c e  t o  be covered is  l a r g e  compared w i t h  t h e  

a n g u l a r  d i s t a n c e  r e q u i r e d  t o  r e a c h  t h e  s p e c i f i e d  a n g u l a r  v e l o c i t y .  P a r t  of  

t h e  mot ion  o c c u r s  a t  a c o n s t a n t  v e l o c i t y .  An example  is a move i n  which 

one- four th  o f  t h e  move time is  a c c e l e r a t i o n ,  one-ha l f  of  t h e  t i m e  v e l o c i t y  
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A. ACCELERATION CURVE 

SHAFT 
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VELOCITY 

SHAFT 
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VELOCITY 

I / --f DESIRED ---- 
VELOCITY 

HIGH RATE FOR 
LIGHT LOADS 

(LOW INEXTIA) 

HEAVY LOADS 
(HIGH INERTIA) 

t I 

I TIME TO REACH 
l j  FULL SPEED 

TIME - 
B. INDEXER CAPABILITY 

F i g u r e  2-1. V e l o c i t y  Bui ldup  
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RUN AT CONSTANT 
SPEED 

ACCELERATE 1 DECELERATE 
SHAFT 

ROTATIONAL 
VELOCITY 

t 
TIME - 

A. TRAPEZOIDAL MOTION PATTERN 

TIME- 

B. TRIANGULAR MOTION PATTERN 

F i g u r e  2-2. Motion P r o f i l e s  

2-4 
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is c o n s t a n t ,  and one- four th  o f  t h e  time is d e c e l e r a t i o n .  The t r i a n g u l a r  

motion p a t t e r n  ( F i g u r e  2-2B:l o c c u r s  when t h e  a n g u l a r  d i s t a n c e  r e q u i r e d  t o  

r each  t h e  s p e c i f i e d  v e l o c i t y  is l a r g e  compared t o  t h e  a n g u l a r  d i s t a n c e  t o  

t h e  new p o s i t i o n .  I n  t h i s  c a s e  t h e  m o t o r  s h a f t  v e l o c i t y  c o n t i n u a l l y  

c h a n g e s  d u r i n g  t h e  move, a.nd t h e r e  is n o  c o n s t a n t  v e l o c i t y  p h a s e .  The 

a v e r a g e  v e l o c i t y  would be one-ha l f  t h e  peak v e l o c i t y .  

2.3 M O m R  RESOLDTIOH, RBRGE, ACCELERdIION IldAGE, AND POSITION 
RESOLUTTOR 

2.3.1 MOTOR RESOLUTION 

Motor r e s o l u t i o n  is d e f i n e d  by t h e  a o t o r / d r i v e  used w i t h  t h e  Indexer  (Table  

Table  2-1. R e s o l u t i o n  P e r  S t e p  

Motor R e s o l u t i o n  
( s t e p s h e v )  - 

E q u i v a l e n t  Value P e r  S t e p  

p a r t  of  r e v *  min o f  a r c *  

*Rounded v a l u e s  

2.3.2 VELOCITY RANGE 

V e l o c i t y  r a n g e s  c a n  be  s e l e c t e d  w i t h  i n t e r n a l  DIP s w i t c h e s  o r  v i a  t h e  

command i n t e r f a c e .  

2.3.3 ACCELERATION/DECELERnTION RANGE 

The a c c e l e r a t i o n  r a n g e  c a n  be s e l e c t e d  w i t h  i n t e r n a l  DIP s w i t c h e s  o r  v i a  
t h e  command i n t e r f a c e .  The b a s i c  c o n s i d e r a t i o n s  when s e l e c t i n g  
a c c e l e r a t i o n  r a n g e  a r e  t h e  t o r q u e  c a p a b i l i t y  o f  t h e  motor ,  r i s k  o f  l o a d  

o v e r s h o o t ,  and t h e  p h y s i c a l  c h a r a c t e r i s t i c s  of t h e  m e c h a n i c a l  transmission 
coup led  t o  t h e  motor /d r ive .  
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2 . 4  ANALYSIS OF YOUR APPLICATIORS 

The b a s i c  e l e m e n t s  t h a t  a r e  p r e s e n t  i n  m o s t  a p p l i c a t i o n s  a r e  shown i n  

F i g u r e  2-3. 

2.4.1 GENERAL CONSIDERATIONS 

I n  a l l  c a s e s  you m u s t  d e t e r m i n e  whe the r  l i m i t  s w i t c h e s  w i l l  be r e q u i r e d  t o  

p r o t e c t  t h e  l o a d .  ( S e e  C h a p t e r  3  f o r  l i m i t  s w i t c h  i n s t a l l a t i o n  

i n s t r u c t i o n s .  ) 

D e t e r m i n e  i f  E n c o d e r  f e e d b a c k  i s  r e q u i r e d .  When y o u  s e l e c t  P o s i t i o n  

Track ing ,  you have a  number of c h o i c e s ,  a s  f o l l o w s :  

a .  You c a n  m o u n t  t h e  E n c o d e r  a t  t h e  l o a d  a n d  a s s u r e  t h e  p r o p e r  

p o s i t i o n i n g  o f  t h e  l o a d  d e s p i t e  any g e a r  p l a y  o r  f r i c t i o n  e f f e c t s  

o f  t h e  m e c h a n i c a l  t r a n s m i s s i o n  between t h e  m o t o r  and t h e  load.  

b. You can u s e  a  motor  w i t h  t h e  Encoder mounted on t h e  motor  s h a f t  

s o  t h a t  t h e  m o t o r  w i l l  r e s i s t  movement  i n d u c e d  by e x t e r n a l l y  

a p p l i e d  t o r q u e s .  

c .  You c a n  u s e  t h e  Ehcoder as a  s t a l l  d e t e c t o r  t o  i d e n t i f y  whe the r  

t h e  motor  h a s  s t a l l e d .  

d .  You c a n  u s e  t h e  E n c o d e r  t o  i n d e p e n d e n t l y  v e r i f y  t h e  l o a d  

p o s i t i o n .  

DISCRETE IBPUTS 

Determine i f  t h e  d i s c r e t e  : inpu t s  f o r  STAFtT, SKIP, COUBTERCLOCKUISE LIMIT,  

CLOCKWISE L I U I T ,  and LOAD STOP i n p u t s  a r e  r e q u i r e d .  
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MECHANICAL, 
T R A N S M I S S I O N  

D E S I R E D  
MOTION 
PATTERN 

C O U P L I N G S  

TRANSFER 
FUNCTION 

MOTOR S H A F T /  
C O U P L I N G  

MOTOR 
S I Z I N G  

ACCELERATION/  
DECELERATION 
MAX, V E L O C I T Y  
ANGULAR P O S I T I O N  
MOTION MODE 
MOTION PATTERN 

Figure 2-3. Basic Elements t o  Be Analyzed 
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P O S I T I O N  D E F I R m O N  IR UOTOR STEPS 

Determine t h e  number of s t e p s  r e q u i r e d  t o  r e a c h  a  d e s i r e d  a n g u l a r  p o s i t i o n  

o f  t h e  Compumotor  m o t o r  s h a f t  b a s e d  on t h e  a n g u l a r  r e s o l u t i o n  o f  y o u r  

sys tem.  

The m o t o r / d r i v e  must  be s i z e d  f o r  t h e  a p p l i c a t i o n .  Refer  t o  t h e  Compumotor 

P r o d u c t  C a t a l o g  f o r  s i z i n g  g u i d e l i n e s .  

2.4.2 RECOMMEND APPROACH FOR DEFINITION OF ACCELERATION AND VELOCITY 

The d e s i r e d  l o a d  mot ion p a t t e r n  mus t  t h e n  be r e f e r e n c e d  t o  t h e  Compumotor 

m o t o r  s h a f t .  The m o t o r / d r i v e  a c t s  a s  a  r e l a t i v e l y  s t i f f  d r i v e  s o u r c e .  

T h e o r e t i c a l l y  you cou ld  use  d e t a i l e d  m a t h e m a t i c a l  a n a l y s e s  t o  d e t e r m i n e  t h e  

p r o p e r  v a l u e s  o f  p o s i t i o n ,  a c c e l e r a t i o n ,  a n d  v e l o c i t y .  I n  a d d i t i o n  t o  

a c c e l e r a t i o n ,  v e l o c i t y ,  and p o s i t i o n ,  y o u r  a n a l y s i s  m u s t  i n c l u d e  a  

d e f i n i t i o n  of  any g e a r  p l a y ,  c o u p l i n g  e f f e c t s ,  t r a n s m i s s i o n  e l a s t i c i t y ,  

l o a d  i n e r t i a ,  l o a d  f r i c t i o n ,  e t c .  I n  p r a c t i c a l  s i t u a t i o n s  u s e  o f  s u c h  

d e t a i l e d  a n a l y t i c  t e c h n i . q u e s  is  n o t  n e c e s s a r y  a n d  i s  f r e q u e n t l y  

u n d e s i r a b l e .  A l t e r n a t i v e l y ,  you c a n  a p p r o x i m a t e  a n  i n i t i a l  s e t  o f  

p o s i t i o n ,  a c c e l e r a t i o n ,  and v e l o c i t y  values .  These  a p p r o x i m a t i o n s  can t h e n  

be t e s t e d  i n  t h e  a c t u a l  a p p l i c a t i o n  and r e v i s e d  as n e c e s s a r y .  

The r e l a t i o n s h i p  o f  t h e  acceleration/deceleration and v e l o c i t y  s e t t i n g s  can  

be approx imated  by 

Where d  = number o f  s t e p s  

a  : a n g u l a r  a c c e l e r a t i o n ,  

vf = f i n a l  a n g u l a r  v e l o c i t y ,  

vo = i n i t i a l  a n g u l a r  v e l o c i t y  

t E time. 
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This equat ion can be used t o  approximate t h e  des i red  parameter,  t h e  va lue  

of  a c c e l e r a t i o n  r e q u i r e d ,  a s  shown i n  F i g u r e  2-4,  o r  t h e  t i m e  t o  move, a s  

shown i n  Figure 2-5. 

A m o t o r / d r i v e  w i l l  s t a l l .  ( w i t h o u t  any damage) whenever  t h e  per formance  

s p e c i f i e d  by a  command exceeds  t h e  c a p a b i l i t y  of t h e  m o t o r / d r i v e  be ing  

used. You can exper imenta l . ly  determine the a c t u a l  v e l o c i t y  and a c c e l e r a t i o n  

va lues .  You can s e t  t h e  Indexer  t o  the  s e t  of approximate v a l u e s  and then 

ad jus t  t h e  va lues  t o  ach ieve  t h e  des i r ed  performance. 

2 . 5 . 1  SIMPLEST CONFIGURATION 

The s imples t  conf1guratio.n (Figure 2-6) c o n s i s t s  of a  b a s i c  Indexer  and a 

Compumotor motor /dr ive  connected t o  a  load. 

2.5.2 LIMIT SWITCHES 

L i m i t  s w i t c h e s  can  be i n s t a l l e d  on t h e  l o a d  (which i s  recommended) and 

connected t o  the  Indexer  t o  p r o t e c t  t h e  load from o v e r t r a v e l .  This  is shown 

i n  F igure  2-7. I f  they a r e  not used, t h e  l i m i t  switch i n p u t s  must be 

grounded. 

2.5.3 POSITION TRACKING 

Pos i t ion  Tracking can be used, w i th  an incremental  encoder,  a s  shown 

i n  F igure  2-8, t o  

a. P r o v i d e  encoder  re ferenced  positioning. 

b. Independently v e r i f y  pos i t i on .  

c. Compensate f o r  e x t e r n a l  torques. 

d. Detect  motor s t a l l .  

REV. C 
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Velocity 
(Rev/Sec) 

Example : 
lasume d tntal = 23,000 steps 

t total = 2.75 second3 

Figure 2-4. Veloci ty and Accelera t ion  -- Triangular  Move P r o f i l e  

2-10 
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f  

Veloci ty 
(Rev/Secl 

Vo 
Accelerate Constant Veloci ty Decelerate* 

time (seconds)  

*Generally, ;acce lera t ion  r a t e  equals  dece le ra t ion  r a t e  

t = Vf - V O  a  a  a  : a c c e l e r a t i o n  ( r ev / sec / sec )  

t = d d : number revolu t ions  o r  s t e p s  
C V f vf : rev/sec  

td (match) = V f  - V0 a  = Decelerat ion ( r ev / sec / sec )  a  

- - 

Example (25,000 s t e p  motor): r- 
a = Accelerat ion s e t  ta 10 rev / sec / sec  (dece lera t ion  ia same value) 

y = Veloc i ty  s e t  t o  3.75 rev/sec r 
d = Di3tancc set to 19.65 revo lut ion  

ta = = : 3.75 seconds 

Vav, A v e n g e  v e l o c i t y  i n  period ta : 3.75/2  = 1.875 

t, x Vavg = 3.75 x 1.875 = 7.03125 revolut ion 
td : t a ,  thcrerore d i s tance  w v e d  during dece lera t ion  equals 7.03125 revo lut ion  
d = D i ~ t a n c e  to  be moved a t  constant  v e l o c i t y  (V& equals 

I 19.65-z(7.03.25) = 5 .  875 revo lut ions  

t : d / v r  : 5.587513.75 = 1.49 seconds 
time to  move z 2 1: 3.75 r 1.49 = 8.99 seconds 

Figure 2-5. Time t o  Move -- Trapezoidal  Move P r o f i l e  
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F i g u r e  2-6. S i m p l e s t  C o n f i g u r a t i o n  

2-12 

CONTROLS 
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I I 
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I 
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INDEXER 
MOTOR 
DRIVE I I 

I 

I 

COUNTER 

I 
CLOCKWISE I 

CLOCKWISE 
(CW) L I M I T  

F i g u r e  2-7. L i m i t  Swi tch  I n p u t  
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CONTROLS E l  
MECHANICAL -?{TI 
INCRFMENTAL 

OPTICAL 
ENCODER 

F i g u r e  2-8. A d d i t i o n  of P o s i t i o n  T r a c k i n g  

2-14 

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



2.5.4 PROSRAMMABLE CONTROLLER OR COMPUTER-CONTROLLED OPERATION 

A p r o g r a m m a b l e  c o n t r o l l e r  o r  c o m p u t e r  c a n  be u s e d  f o r  c o n t r o l l i n g  t h e  

I n d e x e r ,  a s  shown i n  F i g u r e  2-9. 

One advan tage  o f  t h i s  approach  i s  t h a t  command messages  can  be s t o r e d  and 

used r e p e a t e d l y  a t  d i f f e r e n t  t imes .  A number o f  programs can  be s t o r e d  and 

t h e n  r e c a l l e d  i n  r e s p o n s e  t o  l o a d  c o n d i t i o n s .  O p e r a t i o n  c a n  be a u t o m a t i c  

a n d  i n t e r a c t i v e  i f  t h e  p r o p e r  l o a d  s e n s o r s  a n d  p r o c e s s  c o n t r o l l e r s  a r e  

i n s t a l l e d .  

2 . 5 . 5  MULTIPLE FUNCTION ASSEMBLIES 

M u l t i p l e  f u n c t i o n  a s s e m b l i e s  a r e  a l s o  a v a i l a b l e .  Some s p e c i f i c  examples  

a r e :  

a .  B a s i c  I n d e x e r  p l u s  power s u p p l y  p l u s  d r i v e r  i s  one  package (DA 

S e r i e s ) .  

b .  Loca l  c o n t r o l  p a n e l  p l u s  b a s i c  I n d e x e r  p l u s  power s u p p l y  p l u s  

P o s i t i o n  T r a c k i n g  p l u s  IEEE-488 i n t e r f a c e s  is one  package (2100 

S e r i e s  ) 

c .  L i q u i d  c r y s t a l  d i s p l a y  c o n t r o l  p a n e l  p l u s  f o u r  b a s i c  I n d e x e r s  

p l u s  power s u p p l y  is one package (3000 S e r i e s ) .  

Consu l t  w i t h  your  Compumotor r e p r e s e n t a t i v e  t o  s e l e c t  t h e  p r o p e r  equipment 

models and o p t i o n s  f o r  your a p p l i c a t i o n .  

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



COMBINED INTO 
ONE ASSEMBLY 
ON SOME MODELS 

CONTROL V I A  
PROGRAMMABLE 
CONTROLLER OR 
COMPUTER 

I 

INDEXER 

MOTOR/ 
DRIVE 

I 

COMBINED INTO 
> ONE ASSEMBLY 

ON SOME MODELS 

F i g u r e  2-9. Indexer  C o n t r o l l e d  by P r o g r a m a b l e  C o n t r o l l e d  C o m p u t e r  
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Chapte r  3  

IESTALLAIION 

This  c h a p t e r  d e s c r i b e s  t h e  i n s t a l l a t i o n  p rocedure  f o r  t h e  Model 430 I n d e x e r  

and i t s  o p t i o n s  and i n c l u d e s  a s i m p l e  performance check. More d e t a i l e d  

pe r fo rmance  and f u n c t i o n a l  tests a r e  d e s c r i b e d  i n  Chap te r  4. 

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  any 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. Repor t  any such  f i n d i n g s  i m m e d i a t e l y  t o  your  r e c e i v i n g  d e p a r t m e n t  

and t o  t h e  c a r r i e r .  Compumotor C o r p o r a t i o n  c a n n o t  be 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  and i n s p e c t  t h e  I n d e x e r  f o r  any damage, c r a c k s ,  

b r o k e n  p a r t s ,  o r  damaged  c a b l e s .  S a v e  t h e  p a c k i n g  m a t e r i a l s  u n t i l  

f u n c t i o n a l  checks  have been completed.  

3.3 mcEANIcAL AssEnBLT Am ~ S T U T I O I I  

3.3.1 ASSEMBLY 

The I n d e x e r  is d e l i v e r e d  as a comp 

assembly  o f  t h e  u n i t  is r e q u i r e d .  

3.3.2 INSTALLATION 

i t .  No f u r t h e r  

The u n i t  c a n  be s e c u r e d  t o  any c o n v e n i e n t  mounting s u r f a c e  u s i n g  #10 b o l t s  

o r  l a r g e r .  The o p e r a t i n g  erivironment must  meet t h e  r e q u i r e m e n t s  o f  Tab le  

1-2. 
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CAUTION 

Do n o t  c o n n e c t  t h e  AC p o w e r  l i n e  a t  t h i s  

t i m e .  C o m p l e t e  c o n n e c t , i o n  t o  t h e  

m o t o r / d r i v e  p e r  s e c t i o n  3.4 b e f o r e  a p p l y i n g  

power t o  t h e  Indexer.  

3.4.1. INDEXER TO MOTOR/DRIVE CABLE 

Refer  t o  F i g u r e  3-1. Term!.nals 61 t o  66 on t h e  f a c e  of t h e  I n d e x e r  a r e  

used t o  c o n n e c t  t h e  I n d e x e r  t o  t h e  Dr ive r .  

Note 

T e r m i n a l s  59 and 60 a r e  used t o  d r i v e  non- 

Compumotor s t e p p e r - t r a n s l a t o r s .  R e f e r  t o  

s e c t i o n  3.6 f o r  s i g n a l  d e s c r i p t i o n s  f o r  

T e r m i n a l s  59 and 60. 

Use t h e  c a b l e  s u p p l i e d  w i t h  t h e  m o t o r / d r i v e  and p roceed  a s  f o l l o w s :  

I n s t a l l  t h e  c a b l e  l e a d s  on t h e  I n d e x e r  t e r m i n a l s  p e r  F i g u r e  3-1. 

Connect t h e  c a b l e  s h i e l d  t o  c h a s s i s  ground. 

Connect  t h e  o t h e r  end o f  t h e  Ind ' exer - to -motor /d r ive  c a b l e  t o  t h e  

c o n n e c t o r  on t h e  r i g h t  hand s i d e  o f  t h e  D r i v e r  r e a r  p a n e l  ( s e e  

F i g u r e  3-11. Secure  t h e  c o n n e c t o r  by t w i s t i n g  t h e  m e t a l  l o c k i n g  

c o l l a r .  

3.4.2 DRIVER TO MOTOR CONNECTION 

Connect  t h e  c a b l e  c o n n e c t o r  t o  t h e  l e f t - h a n d  c o n n e c t o r  on t h e  r e a r  p a n e l  o f  

t h e  D r i v e r  ( s e e  F i g u r e  3-1). Secure  t h e  c o n n e c t o r  by t w i s t i n g  t h e  p l a s t i c  

c o l l a r .  
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d E  MOTOR 

DRIVER 
IREAR 
IPANEL 7 

NOTE:  D R A W I N G  NOT TO SCALE 

D R I V E R  

C O L O R  P I N  NO.  

R E 0  61 B 
0 

G R E E N  A 

F i g u r e  3-1. Connect ion o f  I n d e x e r  t o  Motor /Drive  

3-3 
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3.4.3 AC POWER SELECTION JUMPERS 

The 430 can be s e t  f o r  opera t ion  with d i f f e r e n t  l i n e  v o l t a g e s  by changing 

t h e  l o c a t i o n  of t h e  AC power jumpers on t h e  f a c e  of  t h e  I n d e x e r .  

********* 
fiAEmm 

********* 
PLACE THE PROTECTIVE C O V E R  SUPPLIED WITH 

THE INDEXER O V E R  THE AC POWER TERMINAL 

STRIP BEFORE APPLYING AC POWER TO THE 

INDEXER. 

The A .C power jumper p o s i t i m s  f o r  the  d i f f e r e n t  l i n e  v o l t a g e s  a r e  s 

F i g u r e  3-2. These  jumpers a r e  s e t  a t  t h e  f a c t o r y  f o r  120  VAC. Check t h e  

v o l t a g e  l e v e l  f o r  t h e  AC o u t l e t  t h a t  w i l l  be used  t o  power t h e  430. S e t  

the jumpers f o r  t h e  l i n e  vo l t age  nea res t  t h e  measured AC o u t l e t  vo l t age .  

The measured AC o u t l e t  v o l t a g e  should be wi th in  *lo% of t h e  jumper s e t t i n g .  

Remove p r o t e c t i v e  cover  (Figure 3-1) o v e r  t h e  AC jumper block. 

Connect a  l i n e  (cord t o  t h e  AC jumper b lock  a s  i n  Figure 3-1. 

P l ace  t h e  protect:ive cover (F igure  3-1) over  t h e  AC jumper block. 

Connect  t h e  I n d e x e r  AC power l e a d s  t o  a n  AC power s o u r c e  

c o r r e s p o n d i n g  t o  t h e  v a l u e s  s e t  w i t h  t h e  jumpers  i n  s e c t i o n  

3.4.3. 

Apply AC power t o  the  Indexer. Thle green po r t ion  of the  two-color 

STATUS i n d i c a t o r  on t h e  f a c e  of  t h e  430 s h o u l d  l i g h t .  I f  t h e  

STATUS i n d i c a t o r  does not l i g h t  REMOVE POWER and: 

1. Check t h e  f u s e  (0.8 Amps) on t h e  f ace  of t h e  430. 

2. Check AC power d i s t r i b u t i o n  c a b l e  t o  t h e  430 and v e r i f y  t h a t  

v o l t a g e  a t  the  d i s t r i b u t i o n  po in t  i s  c o r r e c t .  I f  the  STATUS 

i n d i c a t o r  s t i l l  does not l i g h t ,  r e f e r  t o  s e c t i o n  1.5. 

REV. C 
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120 VAC 

AC LINE -120 VAC (BLACK) 

AC NNT (WHITE) 

AC GND (GREEN ) 

2 4 0  VAC 

AC LINE -240 VAC (BLACK) 

AC NEUT (WHITE) 

AC GND (GREEN) 

The 430-s normal l i n e  i n p u t  v o l t a g e  was p r e v i o u s l y  s p e c i f i e d  a t  100, 120, o r  
240 VAC, any of  which could be  s e l e c t e d  by i n s e r t i n g  t h e  c o r r e c t  jumpers on t h e  
f r o n t  of t h e  430. 

Now. t h e  430 may be conf igured  o n l y  f o r  120 o r  240 VAC o p e r a t i o n .  Adding t h e  
jumper f o r  100 o r  220 VAC o p e r a t i o n  does nothing.  

NOTE: THIS APPLIES TO UNITS WITH SERIAL NUPEERS 553 AND HIGHER. DO 
NOT USE THE 100/220 JUKPER ON UNITS WITH SERIAL NUMBERS LESS TFIAN %3. 
TO DO SO WILL RESULT I N  TRANSFORMER FAILURE. 

The minimum and maximum v o l t a g e s  t h e  430 v i l l  nomlnidly o p e r a t e  a t  a r e :  

/ :"Ege / 
; 2 z n g  1 :zi::$g 1 S e l e c t e d  

Figure 3-2. AC power Jumper Settings 

120 VAC 

240 PAC 

REV. C 

105 l'K 1 VAC 1 210 VAC :!60 VAC 
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The two-color STATUS i n d i c a t o r  a l s o  s e r v e s  a s  a  f a u l t  d e t e c t o r .  I f  t h e r e  

i s  a n  i n t e r n a l  f a u l t ,  t h e  i n d i c a t o r  changes  from g r e e n  t o  r e d .  I f  t h e  

Ind ica to r  i s  red ,  

a .  Make momentary conne~ : t ion  be tween T e r m i n a l s  22 and  24 t o  RESET 

the  Indexer  

b. I f  t h e  cond i t ion  p e r s i s t s ,  r e f e r  t o  S,ection 1.5. 

This  t e s t  i s  based on t h e  use  of-: a  "Defau l t  Mo.ve." The o p e r a t i n g  parameters 

f o r  a  " D e f a u l t  Move" a r e  s e t  w i t h  a  s e t  of  80 DIP s w i t c h e s  and jumpers  

i n t e r n a l  t o  t h e  430 ( s e e  F i g u r e  3-3). T h e s e  EIIP s w i t c h e s  and  jumpers  a r e  

s e t  a t  t h e  f a c t o r y ,  a s  shown :Ln T a b l e  3-1. I f  t h e s e  DIP s w i t c h e s  a r e  

. changed  b e f o r e  t h e  t e s t s  o f  s e c t i o n  3.5 a r e  r u n ,  t h e  v e l o c i t y .  

a c c e l e r a t i o n ,  and d i s t a n c e  v a l u e s  a c h i e v e d  may be d i f f e r e n t  f rom t h o s e  

d e s c r i b e d  i n  S e c t i o n s  3.5.1 th.rough 3.5.4. 

3.5.1 POST-SHIPMENT TEST SETUP 

a .  V e r i f y  t h a t  t h e  DIP s w i t c h e s  a r e  s o t  t o  t h e  f a c t o r y  i n s t a l l e d  

va lues .  

Note 

E a r l y  v e r s i ( m s  of  t h e  430 ( b e f o r e  SlN30O) 

use jumper b:Locks r a t h e r  than d i p  s w i t c h e s .  

b. V e r i f y  t h a t  t h e  t emp3ra ry  jumpers between T e r m i n a l s  42,  43 (CW 

and CCVLIIIITS) and  22 (GXOUKD) i n s t : a l l e d  a t  t h e  f a c t o r y  a r e  i n  

place.  

Note 

Connection of normal ly  c losed  End-of-Travel 

l i m i t  s w i t c h e s  i s  recommended i n  p l a c e  o f  

t h e s e  jumpers on f i n a l  i n s t a l l a t i o n .  

c. Connect  two t e s t  l o a d s  t o  T e r m i n a l  22 s u i t a b l e  f o r  making 

momentary c o n t a c t  w i th  the  o t h e r  terminals .  t I 

REV. C 
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D I P  S W I T C H E S  SWI TO SW8* - \ 

ON 
OFF 

V I E W  OF C I R C U I T  BOARD SHOWING 
INTERNAL D I P  S 

C I R C U I T  BOARD 
CONTAINING 
INTERNAL D I P  
S W I T C H E S  AND 
J U M P E R S  

AC POWER I N P U T  JUMPER BL.OCK 

S T A T U S  I N D I C A T O R  

*If your 430 has  jumpers and not  swi tches ,  refer t o  Appendix C. 

F igu re  3-3. Model 430 Indexer I n t e r n a l  D I P  Swi tches  

R E V .  C  
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Table 3-1. Model 430  Factory D I P  Switch and Jumper S e t t i n g s  
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3.5.2 TEST 1 - CLOCKWISE CONTINUOUS ROTATION 

a .  M o m e n t a r i l y  ground T e r m i n a l  35 (START) ( n o t e :  The  Data  imputs  

must be s e t  t o  zero) .  The motor  w i l l  a c c e l e r a t e  and t h e n  run  

c o n t i n u o u s l y  a t  a r a t e  of 200,000 s t e p s  p e r  second.  ( D i v i d e  by 

t h e  motor reso1ut:Lon t o  determin,e the  number of r e v o l u t i o n s  per 

second). 

b. Momentarily ground Terminal 33 (STOP) t o  s t o p  t h e  motor. 

3.5.3 TEST 2 - COUNTERCLOCKWISE COElTINUOUS ROTATION 

a .  Make a temporary connect ion between Terminal 36 (DIBBCTIOA) and 

ground. 

b. Repea t  T e s t  1 ( S e c t i o n  3.5.2). The motor s h o u l d  r o t a t e  i n  t h e  

oppos i t e  d i r e c t i o n  (CCW) and run continuously a t  t h e  same speed 

reached i n  Test  1.. 

3.5.4 TEST 3 -- PRESET MOVE: 

a .  Move t h e  t empora ry  c o n n e c t i o n  from T e r m i n a l  36 t o  T e r m i n a l  37 

(PRESET). 

b. M o m e n t a r i l y  ground t h e  START t e r m i n a l .  The moto r  s h o u l d  

a c c e l e r a t e ,  move 25,000 s t e p s ,  and then stop. I f  t h e  t e s t s  above 

were  s u c c e s s f u l ,  t h e  u n i t  i s  r e a d y  f o r  o p e r a t i o n a l  s e t u p  and 

programming. A d d i t i o n a l  func t l . ona1  and pe r fo rmance  t e s t s  a r e  

presented i n  Chapter 4. 

3.6.1 GENERAL 

Terminal 22 (GBOUW) i s  the ground f o r  a l l  input  and output  s i g n a l s .  The 

430 has  two types  of i npu t s  and two types  c ~ f  outputs  a s  f o l l o w s :  

a .  O p t i c a l l y  i s o l a t e d  inpu t s  f o r  connection t o  e x t e r n a l  dev ices  such 

a s  swi tches ,  programmable control!lers, and computers. 

REV. C 
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I n p u t s  r e s e r v e d  f c ~ r  c o n n e c t i o n  t o  i n c r e m e n t a l  Encoders  t h a t  a r e  

i n s t a l l e d  f o r  u s e  o f  t h e  430 P o s i t i o n  T r a c k i n g  c a p a b i l i t y .  

O p e n - c o l l e c t o r  t r a n s i s t o r  ou tpu t s .  These o u t p u t s  c a n  be pu l l ed  

up t o  an e x t e r n a l  v o l t a g e  (30 VDC max). 

O u t p u t s  r e s e r v e d  f o r  d r i v i n g  Compumotor m o t o r / d r i v e s  o r  non- 

Compumotor s t e p p e r - t r a n s l a t o r s .  

T a b l e  3-2 s u m m a r i z e s  t h e  4 3 0  i n p u t s .  Th'e i n p u t s  a r e  g r o u p e d  by s i g n a l  

c h a r a c t e r i s t i c s .  

3.6.2 OPTICALLY ISOLATED INPUTS 

A s c h e m a t i c  o f  t h e  o p t i c a l l y  i s o l a t e d  430 i n p u t s  is p r e s e n t e d  i n  F igure  

3-4. T h e s e  i n p u t s  a r e  c u r r e n t  " s o u r c i n g "  i n p u t s  a n d  r e q u i r e  " s i n k i n g "  

o u t p u t s  o r  c o n t a c t - c l o s u r e  t y p e  o u t p u t s  t o  d r i v e  them.  "TTL" o u t p u t  

modules i n  a  "LOW" s t a t e  and o p e n - c o l l e c t o r  c i r c u i t s  e x h i b i t  t h e  p roper  

c u r r e n t  s i n k i n g  c h a r a c t e r i s t i c s .  

The 430 i n p u t s  c a n  be d r i v e n  by s w i t c h i n g  them t o  ground o r  s i n k i n g  a  15 m A  

c u r r e n t  t o  g r o u n d .  T h e s e  i n p u t s  a r e  p u l l e d  up t o  a n  i n t e r n a l  +5 VDC 

s o u r c e .  The  s a m e  s o u r c e  i s  a v a i l a b l e  o n  T e r m i n a l  4 5  (+5 VOLTS) f o r  

e x t e r n a l  use. 

I n t e r n a l  b l o c k i n g  d i o d e s  a l l o w  i n p u t  v o l t a g e s  o f  up t o  30 VDC t o  be a p p l i e d  

t o  t h e  o p t i c a l l y  i s o l a t e d  i r .pu t s .  

The p o l a r i t y  o f  t h e  430  i n p u t  s i g n a l s  i s  s e t  a t . t h e  f a c t o r y  f o r  h i g h  = 
f a l s e ,  low = t r u e .  The i n t e r n a l  DIP s w i t c h e s  ( s e c t i o n  3.7) c a n  be used t o  

change i n p u t  s i g n a l  p o l a r i t y  s o  t h a t  low : f a l s e  and h i g h  = t r u e .  

The o p t i c a l l y  i s o l a t e d  430 i n p u t s  can be s u b d i v i d e d  i n t o  two f u n c t i o n a l  

g roups ,  I n d e x e r  O p e r a t i o n  1:nputs ( S e c t i o n  3.6.2.1) and Programming I n p u t s  

(Section 3 .6 .2 .2 ) .  
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Table  3-2. Model 430 I n d e x e r  I n p u t  Connec t ions  

P i n  
Number 

1 
2 
3 
4 

t 
16 

S i g n a l  
Name 

Max Low 
V o l t a g e  

qin High 
Jo:Ltage 

Timing 

Must r emain  s t a b l e  
w h i l e  s t r o b e s  a r e  
a c t i v e  ( l i n e s  17- 
21)  

BIT 0 
BIT 1 
BIT 2 

"'F 
BIT 15  

COMMAND STROBE 
DATA STROBE 1 
DATA STROBE 2 
DATA STROBE 3 
DATA STROBE 4 
RESET 
SPECIAL 
TRIGGER 1 

Low f o r  200 micro- 
seconds  fo l lowed  by 
h i g h  f o r  a t  l e a s t  
2 m i l l i s e c o n d s  

GROUND 

J O G  + 
J O G  - 
OUT DISABLE 
SHUTWWN 
STOP 
GO HOME 
START 
HOME LIMIT 

DIRECTION 
PRESET 
ABSOLUTE 
TRIGGER 2 
TRIGGER 3 

Low f o r  a t  l e a s t  2 
m i l l i s e c o n d s  

A change i n  l e v e l  
must be p r e s e n t  for  
a t  l e a s t  2 m i l l i -  
s econds  

CW LIMIT 
CCW LIMIT 

80 mic roseconds  

40 KHZ is t h e  max 
r e s p o n s e  r a t e  

CHANNEL A+ 
CHANNEL A- 
CHANNEL B+ 
CHANNEL B- 
CHANNEL Z+ 
CHANNEL Z- 

D i s c r e t e  command i n p u t s  
?? Encoder i n p u t s  
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GROUND 
( T E R M I N A L  22) 

I 

I I N T E R N A L  

E X T E R N A L  I 

I 

I N D E X E R  

+ 5 VDC 
POWER 
S I l P P L Y  

MAXIMUM VOLTAGE: FOR "LOW" = 0.6 VDC 

M I N I M J M  VOLTAGE: FOR "HIGH" = 3.0 VDC 

Figure 3-4. O p t i c a l l y  I so la ted  I n p u t s  

3-12 

I . 
+5 VOLTS* 

( T E R M I N A L  45) I 
I 
I 
I 

BLOCKING I D I O D E  

(7 4) 

(7 
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3.6.2.1 I n d e x e r  O p e r a t i o n  Inpu t s .  The fo1:lowing 430 i n p u t s  a r e  de f ined  a s  

I n d e x e r  O p e r a t i o n  Inpu t s :  

T e r m i n a l  24 - RESn: A low s i g n a l  on t h i s  i n p u t  c a u s e s  t h e  Indexer  t o  

e x e c u t e  t h e  power-on sequence.  If thi.8 i n p u t  is h e l d  low,  t h e  Indexer  

w i l l  r e m a i n  i n  an  i n a c t i v e  s t a t e .  

T e r m i n a l  25 - JOG +, T e r m i n a l  2 6  - JOG -: A low s i g n a l  on t h i s  i n p u t  

c a u s e s  t h e  I n d e x e r  t o  move a t  t h e  p r e s e n t l y  d e f i n e d  JOG v e l o c i t y  and 

a c c e l e r a t i o n .  The "+" and "-" r e f e r  t o  c l o c k w i s e  and c o u n t e r c l o c k w i s e  

.. motor  r o t a t i o n  r e s p e c t i v e l y .  A h i g h  i n p u t  s t o p s  t h e  move. A res'ponse 

l a g  of u p  t o  2 m i l l i s e c o n d s  i s  p o s s i b l e .  

T e r m i n a l  27 - SPECIAL: May be a s s i g n e d  t o  any command i n  t h e  command 

l ist  u s i n g  t h e  D E P l l l g  THE SF'ECIAL RIPIIT command (Command [03011). The 

d e f a u l t  command executt?d when t h i s  i n p u t  is a c t i v a t e d  is t h e  PERFORU A 

S E Q W N C E  command (Command C00651). The number o f  t h e  sequence t o  be 

p e r f o r m e d  i s  r e a d  by t h e  I n d e x e r  f rom t h e  1 6  d a t a  i n p u t s ,  BIT 0  

t h r o u g h  BIT  15 ,  when t.he i n p u t  goes  a c t i v e .  A r e s p o n s e  l a g  o f  up t o  2  

m i l l i s e c o n d s  i s  p o s s i b l e .  

T e r m i n a l  29 - OUT DISABLE: Causes t h e  f o u r  430 o u t p u t  s t a t u s  b i t s  

(ERROR, READY, OUTl, a n d  OUT2) t o  d t ? a c t i v a t e .  A l l o w s  s e v e r a l  430 

I n d e x e r s  t o  be t i m e  m u l t i p l e x e d  t o  t h e  same c o n t r o l l e r  inpu t s .  The 

c o n t r o l l e r  can u s e  t h i s  i n p u t  t o  s e l e c t  one  of t h e  m u l t i p l e x e d  430s. 

Wors t  c a s e  e n a b l e / d i s a b l e  d e l a y  t i m e s  a r e  100 mic roseconds .  

T e r m i n a l  32 - SWTDOWR: A l o w  s i g n a l  o n  t h i s  i n p u t  commands t h e  

D r i v e r  t o  s h u t  o f f  c u r r e n t  t o  t h e  Motor, e l i m i n a t i n g  t o r q u e  w h i l e  t h e  

low s i g n a l  p e r s i s t s .  T h i s  i n p u t  c a n  be d i s a b l e d  u s i n g  BCD Commands 

COO181 and C00191. Wcmrst c a s e  l a g  i s  2 m i l l i s e c o n d s .  

T e r m i n a l  33 - STOP: R low s i g n a l  on t h i s  i n p u t  i s s u e s  a  STOP command 

t o  t h e  I n d e x e r ,  c a u s f i n g  t h e  m o t o r  t o  d e c e l e r a t e  t o  a  s t o p .  I f  a  

PREDEFINED SEQUENCE i s  be ing  performe'd,  i t  w i l l  be d i s c o n t i n u e d .  The 

s i g n a l  must  be low f o r  2 m i l l i s e c o n d s  t o  e n s u r e  o p e r a t i o n .  
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T e r m i n a l  34 - GO BOHl%: A low signall on t h i s  input  w i  11 i s s u e  an open- 

l o o p  GO BOISE command u s i n g  t h e  p r e s e n t l y  d e f i n e d  p a r a m e t e r s .  The 

DIBBCTIOH inpu t  (Terminal 36)  w i l l  determine t h e  d i r e c t i o n  of i n i t i a l  

search. For f u r t h e r  d e t a i l s ,  r e f e r  t o  s e c t i o n  6.5.3. I f  the  Indexer  

i s  o p e r a t i n g  i n  t b e  c l o s e d - l o o p  mode ( p o s i t i o n  m a i n t e n a n c e  

enabled) t h i s  i npu t  w i l l  genera te  a  Go t o  Closed-Loop Rome opera t ion  

a s  described by t h e  command of the same name. The s i g n a l  must be low 

f o r  2 m i l l i s e c o n d s  t o  ensure operation. 

a .  I n i t i a t e  D e f a u l t  Move - If: the s i g n a l s  on Terminals  -1 t o  16 

e q u a l  a  BCD z e r o ,  a low c ; ignal  on t h i s  i n p u t  i n i t i a t e s  a  

move us ing  t h e  c u r r e n t l y  defined a c c e l e r a t i o n  and v e l o c i t y  

v a l u e s  p l u s  t h e  p a r a m e t e r s  d e f i n e d  b y  T e r m i n a l s  36 

(DIBECTIOH:), 37 (PBESET), and 38 (ABSOLUTE). 

b. I n i t i a t e  Predefined Move -- I f  t h e  s i g n a l s  on Terminals  1 t o  

16 r ep resen t  a  BCD number between 1 and 40, and a  PREDEFINED 

MOVE wi th  t h a t  number assigned i s  s t o r e d  i n  working memory, 

a  low s i g n s 1  on t h i s  i n p u t  w i l l  i n i t i a t e  t h a t  PREDEFINED 

NOVE.  I n  t h i s  mode t h e  s t a t e  of T e r m i n a l s  36, 37 ,  and 38 

does not  a f f e c t  t h e  move ( ( r e fe r  t o  Chapter 5). 

c. I n i t i a t e  S e r i a l  Programming Mode - I f  STOP (Terminal 33) i s  

grounded, ;I low s i g n a l  on t h i s  input  p l a c e s  t h e  Indexer  i n  

S e r i a l  P r '~g ramming  Mode. See  3.6.2.3 f o r  d e t a i l s .  

Terminal 36 - DIBBCTIOE: S e t s  d i r e c t i o n  of D e f a u l t  Move. (See Figure 

3-5 f o r  r o t a t i o n  d i r e c t i o n  d e f i n i t i o n . )  A low s i g n a l  on t h i s  i n p u t  

s e t s  a  counterc lockwise  d i r e c t i o n  of motor r o t a t i o n .  I f  an ABSOLUTE 

move i s  i n i t i a t e d ,  DIXECTIOR d e t e r m i n e s  which s i d e  o f  z e r o  p o s i t i o n  

(see  s e c t i o n  6.4.1) f s  used as t h e  referenced point .  

T e r m i n a l  37 - PBgSET: Con t ro l s  whether the  D e f a u l t  move i s  continuous 

o r  a  f i x e d  number of s t e p s .  A h i g h  s i g n a l  on t h i s  i n p u t  r e s u l t s  i n  

continuous motor s h a f t  ro t a t ion .  N low s i g n a l  on t h i s  input  r e s u l t s  

i n  a  move of a  f ixed  number of s teps.  The move d i s t a n c e  i s  s e t  by the 

REV. C 
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Figure 3-5. Direction of Rotation Determination 
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i n t e r n a l  DIP s w i t c h e s  ( D e f a u l t  Move). The r e f e r e n c e  p o i n t  f o r  t h e  

PRESET move is  e s t a b l i s h e d  by t h e  s t a t u s  o f  t h e  ABSOLUTE i n p u t  

( T e r m i n a l  38). I f  ABSOLUTE i s  h i g h ,  t h e  m o t o r  w i l l  move a  f i x e d  

number of s t e p s  from t h e  c u r r e n t  p o s i t i o n .  I f  ABSOLUTE is low, t h e  

move w i l l  be r e f e r e n c e ( i  t o  a b s o l u t e  z e r o  i n s t e a d  of  c u r r e n t  p o s i t i o n .  

T e r d n a l  39, 40, 4 1  - TRIGGER 1 , 2 , 3 :  These i n p u t s  a r e  used t o  s i g n a l  

t h e  I n d e x e r  t h a t  a n  e x t e r n a l  e v e n t  h a s  occur red .  (See s e c t i o n  6.7.1.5 

f o r  d e t a i l s . )  

T e r m i n a l s  42, 43 - CV L I U I T , C C Y  LXUIT:  T h e s e  i n p u t s  a r e  u s e d  t o  

p r o t e c t  t h e  l o a d  from o v e r t r a v e l  i n  a. g i v e n  d i r e c t i o n .  'Ihe d i r e c t i o n  

of t r a v e l  is r e f e r e n c e d  t o  r o t a t i o n  o f  t h e  motor  s h a f t  ( F i g u r e  3-5). 
A l o w  s i g n a l  o n  t h e s e  i n p u t s  e n a b l e s  r o t a t i o n  i n  t h e  i n d i c a t e d  

d i r e c t i o n .  

Note 

For  normal  o p e r a t i o n  o f  t h e  I n d e x e r  t h e s e  

i n p u t s  m u s t  be h e l d  low by e i t h e r  n o r m a l l y  

c l o s e d  1 . i m i t  s w i t c h e s  o r  jumpers  t o  ground. 

The I n d e x e r  is s h i p p e d  w i t h  t e m p o r a r y  

jumpers  i n s t a l l e d  on T e r m i n a l s  42 and 43. 

A h i g h  s i g n a l  on o n e  o f  t h e s e  i n p u t s  w i l l  p r e v e n t  r o t a t i o n  i n  t h e  

i n d i c a t e d  d i r e c t i o n  a.nd a l l o w  r o t a t i o n  i n  t h e  o p p o s i t e  d i r e c t i o n .  

There  i s  an 80 microsecond w o r s t  c a s e  r e s p o n s e  time f o r  t h e s e  i n p u t s .  

The l i m i t  s w i t c h e s  a r e  c o n n e c t e d  b e t w e e n  T e r m i n a l  2 2  (GROUND) a n d  

T e r m i n a l  42 (CU LIMIT)  o r  T e r m i n a l  43 (CCU LIMIT). 

If i n i t i a l  s y s t e m s  t e s t s  a r e  t o  be performed w i t h  t h e  motor  connec ted  

t o  a  l i m i t e d - t r a v e l  mechanism, i t  is recommended t h a t  l i m i t  s w i t c h e s  

be  i n s t a l l e d  t o  p r o t 3 c t  t h e  mechan i sm.  The m o t o r  i t s e l f  c a n  be 

s t a l l e d  i n d e f i n i t e l y  u i t h o u t  damage. You c a n  r e f e r e n c e  l o a d  t r a v e l  t o  

s h a f t  r o t a t i o n  by grounding t h e  JOG + i n p u t  ( T e r m i n a l  25). T h i s  w i l l  

r o t a t e  t h e  motor  s h a f t  c lockwise .  T y p i c a l  s w i t c h e s  i n c l u d e  mechan ica l  

c o n t a c t  c l o s u r e s ,  o p t i c a l  s w i t c h e s ,  o r  H a l l - e f f e c t  d e v i c e s .  The 

e a s i e s t  t o  mount and w i r e  a r e  t y p i c a l l y  t h e  mechan ica l - type  s w i t c h e s .  

A n o r m a l l y  c l o s e d  c o n t a c t  is r e q u i r e d  f o r  o p e r a t i o n  of t h e  Indexer .  
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I n s t a l l  t h e  l i m i t  s w i t c h e s  s o  t h a t  t h e r e  i s  room f o r  some t r a v e l  

before the  load  t r a v e l  s tops.  

T e r m i n a l  44 - HOME LIMIT: T h i s  i n p u t  i s  used t o  s i g n a l  t h e  I n d e x e r  

t h a t  t h e  l o a d  i s  l o c a t e d  a t  t h e  p o s i t i o n  d e s i g n a t e d  a s  t h e  HOME 

p o s i t i o n .  A low s i g n a l  on t h i s  i n p u t  w i l l  c a u s e  t h e  motor  t o  s t o p  

dur ing  a  GO ROME operat ion.  For t h e  closed-loop GO HOME cormand, t h i s  

i n p u t  may be used i n  c o n j u n c t i o n  w l t h  t h e  Encoder  Z c h a n n e l  i n d e x  

s i g n a l ,  i f  necessary, t o  s e l e c t  one of m u l t i p l e  index s i g n a l s  of the  

Encoder. Refer  t o  s e c t i o n  6.8.6 f o r  a d d i t i o n a l  d e t a i l s .  

3.6.2.2 P a r a l l e l  I n t e r f a c e  Programming I n p u t s .  These  i n p u t s  form a  

p a r a l l e l  BCD i n t e r f a c e  t h a t  c a n  be  used  t o  program t h e  430. The 

Programming Inpu t s  include:  

Terminal 
Number Name Value 

I I 
I 
2 
3  
4  

5  
6  
7 
8  

REV. C 

BIT 0  
BIT 1 
BIT 2 
BIT 3 

13 
14 
15 
16 

1 
2  
4  
R 

BIT 4  
BIT 5 
BIT 6 
BIT 7 

10 
20 
40 
80 

BIT 1 2  
BIT 13 
BIT 14 
BIT 15 

1000 
2000 
4000 
8000 
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Terminal 
Kumber 

CONMAND STROBE 
DATA STROBE 1 
DATA STROBE 2 

20 DATA STROBE 3 
2 1 DATA STROBE 4 

The 430 P rograming  Inputs  (consist  of :  

a .  16 da ta  inputs  (NIT 0 t o  BIT 15) 
b. 4 d a t a  s t r o b e  inpu t s  (Data 1 t o  Data 4) 
c .  1 command s t r o b e  Lnput 

The 16 d a t a  i n p u t s  c o n s t i t u t e  a  d a t a  word. The s t r o b e  i n p u t s ,  which a r e  
always a c t i v e  low, a r e  used t o  e n t e r  a  "word" i n t o  430 memory. 

The o p t i o n a l  Model 431 Input  Panel  can be used t o  manual ly  program t h e  430 
v i a  the  16 da ta  inpu t s  an?! t h e  5 s t r o b e  l i n e s  ( see  F igure  3-6). Refer t o  

REV. C 
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MODEL 431 INPUT P A m L  

MODEL 430 INDEXER 
BCD 
THUKBWEEL .NTERCONNECIINC 

CABLE - 

corn 
=As 
=A 
.̂--------a 

S 41 1) ^A 
I 

1 

- 
ALL FIVE SWITCHES NORMALLY OPEN 

I B I T  0 

? B I T  1 

3 B I T  2 

U B I T  3 
5 B I T  4 

5 B I T  5 
1 B I T  6 
3 B I T  7 
1 B I T  8 
1 0  B I T  9 

I 1  B I T  1 0  

I 2  B I T  1 1  
13 B I T  1 2  

1 4  B I T  1 3  

15 B I T  14 

1 6  B I T  1 5  
17 m W N D  STROBE 

18 DATA STROBE 1 
1 9  DATA STROBE 2 

!O DATA STROBE 3 
21  DATA STROBE 3 
22 GROUND 

Figure 3-6. Model 431/Model 4130 Interconnection 

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



C h a p t e r  6  f o r  a d e s c r i p t i o n  o f  4 3 0  p r o g r a m m i n g  a n d  t o  A p p e n d i x  A f o r  
examples o f  Model 431 u s e .  

A programmable c o n t r o l l e r  can be used t o  program t h e  I n d e x e r  ( F i g u r e  3-71. 
B l o c k  t r a n s f e r s  o f  a n  e n t i r e  word a r e  used .  The d a t a  word  would  be 

w r i t t e n  on one programming c y c l e  scan ,  t h e  p r o p e r  s t r o b e s  would be tu rned  
ON d u r i n g  t h e  n e x t  s c a n ,  and t h e  s t r o b e s  would  be  t u r n e d  OFF o n  t h e  

f o l l o w i n g  s c a n .  T h i s  s e q u e n c e  p r o v i d e s  t h e  m o s t  r e l i a b l e  way o f  
programming t h e  I n d e x e r  v i a  t h e  p a r a l l e l  h t e r f a c e .  

3-6.2.3 S e r i a l  I n t e r f a c e  P r o g r a m m i n g  I n p u t s .  A t e r m i n a l  o r  computer  can 
be used  t o  p r o g r a m  t h e  430  v i a  t h e  RS-,232C c o m p a t i b l e  s e r i a l  i n p u t  
i n t e r f a c e .  

There a r e  s e v e r a l  d e p a r t u r e s  from t h e  normal  d e f i n i t i o n  o f  RS-232C, a s  
fo l lows :  

a .  The i n t e r f a c e  p r o t o c o l  co r responds  t o  s t a n d a r d  RS-232C i n s o f a r  a s  

s i g n a l  t i m i n g  fol- a s i n g l e  command l i n e  i s  c o n c e r n e d .  ( S e e  
s e c t i o n  5.4.4 f o r  a  d i s c u s s i o n  o f  command e n t r y  v i a  t h e  s e r i a l  
i n t e r f a c e ) .  Howe!ver, t h e  I n d e x e r  is n o t  a b l e  t o  r e c e i v e  t h e  

commands a t  t h e  maximum r a t e .  

b. I n t e r n a l  p r o c e s s i n g  o f  command l i n e s  r e q u i r e s  a minimum d e l a y  o f  
1 0  m i l l i s e c o n d s  between commands. T h i s  is no problem when u s i n g  
a  t e r m i n a l ,  b u t  c o m p u t e r s  a n d  p r o g r a m m a b l e  c o n t r o l l e r s  c a n  

t r a n s m i t  f a s t e r  t h a n  t h e  430 can r e c e i v e .  It may p rove  n e c e s s a r y  
t o  i n s e r t  a  de lay  between commands. F u r t h e r m o r e ,  t h e  memory 

o p e r a t i o n  commanda SAVE, RECALL, and AUTORECALL r e q u i r e  l o n g e r  
d e l a y s ,  which c a n  be a s  much a s  20 seconds  f o r  l a r g e  programs. 

c .  The e l e c t r i c a l  c h a r a c t e r i s t i c s  of t h e  s e r i a l  i n p u t  and o u t p u t  do 
n o t  c o n f o r m  t o  t h e  IEEE s t a n d a r d  f o r  RS-232C. The 430 i n p u t  

r e q u i r e s  o n l y  a  0- t o  5-Volt s i g n a l ,  a s  opposed t o  t h e  s t a n d a r d  * 
12 Vol ts .  The 43'3 i n p u t  w i l l  n o t  be damaged by a s t a n d a r d  RS- 
232C s i g n a l .  The I n d e x e r  o u t p u t  s i g n a l  s w i n g s  be tween  z e r o  and 
w h a t e v e r  v o l t a g e  :is a p p l i e d  t o  t h e  PULLUPS i n p u t .  Not a l l  RS- 
232C e q u i p m e n t  w:.ll  r e a d  t h i s  : j i g n a l  d u e  t o  t h e  a b s e n c e  o f  a  

n e g a t i v e  v o l t a g e ,  b u t  most w i l l .  This  i n c l u d e s  t h e  IBM PC, Tandy 

Model 100, ADM 3, and o t h e r s .  
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F i g u r e  3-7. T y p i c a l  Programmable C o n t r o l l e r  Connec t ion  
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When the  S e r i a l  Input  mode is used, the  Indexer is unavailable 

f o r  any o t h e r  operat ion.  No s e r i a l  commands w i l l  be accepted by 

t h e  430 u n l e s s  i t  h a s  been pu t  i n  S e r i a l  Programming Mode. 

Converse ly ,  once  i t  h a s  been s e t  i n  t h e  S e r i a l  I n p u t  Mode, i t  

w i l l  n o t  e x e c u t e  any commands u n t i l  i t  h a s  been  t a k e n  o u t  of 

the  S e r i a l  Programming Mode. 

S e r i a l  Communicat ion P r o t o c o l  -- The Indexer w i l l  rece ive  and re t r ansmi t  

(echo) ASCII cha rac te r s  a t  1200 baud with 8 da ta  b i t s ,  2 s t o p  b i t s  and no 

pa r i ty .  

The i n t e r f a c e  uses the  RS-232C Transmit,  Receive, and Ground s i g n a l s  only, 

and does not  support any handshaking sign.als  (such a s  Clear t o  Send), nor 

does it support t he  "XON/XOFFn convention. 

Note 
The echo connection i s  not s t r i c t l y  required,  
but i f  t h e  t r a n s m i t t i n g  device is configured i n  
t h e  f u l l  duplex mode, t r ansmi t t ed  c h a r a c t e r s  
w i l l  n o t  be d i s p l a y e d  u n t i l  t h e y  a r e  echoed  

from t h e  I n t e x e r .  T h i s  s e r v e s  a s  a u s e f u l  
i n d i c a t i o n  t h a t  the  i n t e r f a c e  is working. 

S e r i a l  In te r face  C o n n e c t i o n s  -- To wire t h e  I n d e x e r  f o r  s e r i a l  
communications, t h r e e  w i r e s  must be connected from the  h o s t  computer o r  
t e r m i n a l  t o  t h e  430 ( s e e  F i g u r e  3-81. The t e r m i n a l  o r  c o m p u t e r  w i l l  
p robab ly  be c o n f i g u r e d  a s  "Data T e r m i n a l  Equipment" (DTE). I f  s o ,  t h e  
" T r a n s m i t t e d  Datan  s i g n a l  i s  c o n n e c t e d  t o  t h e  430 ABSOLUTE i n p u t .  The 
"Received Data" l i n e  is connected t o  t h e  IIEADT output  t o  a l low c h a r a c t e r s  
t o  be echoed by the  Indexer. The communic:ationz s i g n a l  ground connects  t o  
t h e  430 GBOUBD. If t h e  RS-232C d e v i c e  h a s  t h e  s t a n d a r d  25-pin  "D" 
connector,  the  DTE connect ion is made a s  follows: 

RS-232C 
"D" Connector Pin 

430 
Terminal 
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MALE 
25 PIN-D 

NOTES: 1. 1200 BAUD 
8 DATA BITS 
2 STOP BITS 
0 PARITY 

2. IBY)LLlTEAND 
READY HAY NEED 
TO BE SWITCHED 

MODEL 430 INDEXER 

430 

22 c m  

28 READY 

33 STOP 

35 START 

38 ABSOLUTE 

45 +5 VOLTS 

46 PULLUPS 

Figure  3-8. Wiring f o r  S e r i a l  Communications 
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Note 

The t r ansmi t  and rece ive  connect ions above m u s t  
be reversed i f  the  input  device is des ignated  

a s  "Data Communications Equipment" (DCE). 

F ina l ly ,  Terminal 45 (+5 VOLTS) must be connected t o  Terminal  46 (PULLUPS) 

t o  provide vo l t age  f o r  t h e  echo s ignal .  

If t h e  Indexer  does not  respond when it is configured f o r  s e r i a l  opera t ion ,  

t r y  swapping p ins  2  and 3  of  t h e  cable  connector  t h a t  mates w i t h  the  

RS-232C o u t p u t  o f  t h e  t e r m i n a l  o r  computer .  R e f e r  t o  Chap te r  5 f o r  

s e r i a l  programming procedures. 

Actuating the Serial Inpu t  node -- A neces,sary cond i t ion  f o r  a c t i v a t i n g  the  

S e r i a l  Input  mode is t h a t  none of t h e  Di sc re t e  Command i n p u t s  o r  Strobe 

i n p u t s  be  a c t i v e .  The S e r i a l  I n p u t  Mode is  e n t e r e d  by c o n n e c t i n g  t h e  

START and STOP i n p u t s  t o  G R O W D  (see  s e c t i o n  3.6.2.1). A t  t h i s  poin t ,  t h e  

Indexer w i l l  echo c h a r a c t e r s  t h a t  a r e  s e n t  t o  it. 

E x i t i n g  t h e  Serial I n p u t  node -- To e x i t  t h i s  mode, l i f t  t h e  GROUND 

c o n n e c t i o n s  from t h e  START and STOP t e r m i n a l s ;  t h e n  e i t h e r  ground t h e  

ABSOLUTE i n p u t  o r  send an a d d i t i o n a l  cha rac te r  t o  r e t u r n  t o  t h e  ope ra t ing  

mode. 

3.6.3 ENCODER INPUTS 

Encoders a r e  used f o r  Posit.ion Tracking (see  s e c t i o n  S8). The 430 Encoder 

i n p u t s  (Terminals  47 through 52) a r e  confi.gured t o  use single-ended inpu t s  

d r iven  by a  5- t o  30-Volt d i g i t a l  (square wave) Encoder output  (see Figure 

3-9 and s e c t i o n  3.7). The Encoder can be powered by t h e  +5 VOLT (Terminal 

45) output  of  t h e  430. 

3.6.4 OPTICALLY ISOLATED OUTPUTS 

Table 3-3 summarizes t h e  430 outputs .  The ou tpu t s  a r e  grouped by s i g n a l  

c h a r a c t e r i s t i c s .  
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FROM 
ENCODER 

HCIDEL 430 INPUT CIRCUIT 

I ENCODER MODEL 4 3 0  

I A. I N P U T  C I R C U I T  

/ CHANNEL B ( + I  
/ r 

ENCODER 

CHANNEL B ( - 1  I 

CHANNEL Z ( + )  OR I N D E X E R  - 
I 

CHANNEL Z ( - )  I 

\'\ COMMON I 

\ 
\ SHIELD I 

7 
I 

MODEL 4 3 0  
T E R M I N A L  
TO 45  RED 

YELLOW o r  BROWN 

WHITE~YELLOW o r  
WHITE~BROWN 
BLUE or GREEN 

WHITEjBLUE o r  
W H I T ~ ~ G K E E ? :  

ORANGE 

BLACK 

GREEN 

Figure  3-9. Typ ica l  Model 4313/Encoder I n t e r f a c e  
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Table 3-3. Model 430 Indexer Output Connections 

S igna l  
i r N o . i  Name 

GROUND 

Pul lups  
CW STEP 
CCW STEP 

23 
28 
30 
31 

STEP + 
STEP - 

ERROR 
READY 
OUT 1  
OUT 2 

6  3  
6  4 

DIRECTION + 
DIRECTION - 

65 
66 

Common reference 
fo r  a l l  f r o n t  panel  
s i g n a l s  and the  +5 
v o l t  (p in  45) power 
supply. 

Descript ion 

SHUTDOWN + 
SHUTDOWN - 

Open c o l l e c t o r  4OVmax 100mA 
(connected t o  
4.7K pul lups  
v i a  p i n  46) .  

Rating 

Used t o  power 1.0 amp +5.0 v o l t  
e x t e r n a l  devices r egu la t ed  DC 

I 

Open c o l l e c t o r  40 V max, 100 mA 
w i t h  no pu l l~ lp .  s i n k .  Pulse width 
lhese a r e  used is g r e a t e r  than 10 
t o  d r i v e  non- microseconds when 
Compumotor s t eppe r  opera ted  on v e l o c i t y  
t r a n s l a t o r s  range 1  

D i f f e r e n t i a l  
output t o  Driver 

0.75 V Max low, 
4.5 V min h igh ,  s i n k  
i 60 mA. 
Min pu l se  width i s  
1.0 microsecond 

D i f f e r e n t i a l  
output t o  Dri.ver 

+ d i f f e ren t i a .1  
- output  t o  Driver 

0.75 V max low, 
4.5 V min h igh ,  s ink  
i 60 mA 

0.75 V max low 
4.5 V min high,  
s i n k  * 60 mA 

53-58 a r e  reserved  te rminals .  
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TABLE 3-3A 

MODEL 4 3 0  MOTCIR/DRIVER CONNECTOR COLOR CODES 

I WIRING TABLE 
I I 

DRIVER CONN. FUNCTION 1 :: rF 1 P I N  7 1 snp 1 
*(Connect to 

430 chassis) 

FAULT RESET 

BLUE /WKITE 11 BOOST 

BLACK 62 STEP  RETURN 

!dHITE 64 15 D I R  RETURN 

65 1 1; 1 SHUTDOWN 1 
YELLOW 66 SHUTDOWN RTN 

YELLOW/WHI BOOST RTN 
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The o p t i c a l l y  i s o l a t e d  output  c i r c u i t s ,  shown schemat i ca l ly  i n  Figure 

3-10, a r e  open-col lector ,  o p t i c a l l y  coupled t r a n s i s t o r s  capable of s inking  

100 m A  when s w i t c h e d  ON. When OFF, t h e s e  o u t p u t s  behave l i k e  a n  open 

c i r c u i t  un le s s  pul led  up through r e s i s t o r s  t o  an e x t e r n a l  vo l t age  source. 

The o p t i c a l l y  i s o l a t e d  outputs ,  which can be pul led  up by connecting an 

e x t e r n a l  vo l t age  (5  t o  30 VDC) t o  Terminal 46 (PULLUPS) are :  

T e r m i n a l  23 - ERROR: When ON, i n d i c a t e s  an e r r o r  e x i s t s  t h a t  could 

prevent  r e c e i p t  of  a command. If an e r r o r  output  occurs ,  t h e  Indexer 

should be RESET. If valuable move d e f i n i t i o n s  o r  sequences have not  

been saved previously,  a SAVE command (see s e c t i o n  6.9.3) should be 

i s s u e d  b e f o r e  t h e  I n d e x e r  i s  RESET t o  s a v e  any  p r i o r  programming. 

There i s  an 80-microse~-ond de lay  between the  t ime  t h e  e r r o r  occurs  and 

the  t ime  t h e  KRROR o u t ~ u t  becomes ac t ive .  

Termina l  28 - READY: 'When a c t i v e  (low), i n d i c a t e s  t h a t  t h e  Indexer is 

r e a d y  t o  a c c e p t  a n o t h e r  command. BEADY s t a t u s  i s  u p d a t e d  e v e r y  2 

mil l i seconds .  

Termina l  30.31 - IXlTl,OUl2: Optional outputs  t h a t  may be turned on o r  

o f f  t o  s i g n a l  externa:L equipment (see s e c t i o n  6.1 0.2.1 ). Worst case  

t ime  de lay  i s  1 mil l isecond.  

3.6.5 MOTOR/DRIVE OUTPUTS 

Terminals 59 (CY STEP) and Terminal 60 (CCY STEP) a r e  used t o  d r i v e  non- 

Compumotor s t eppe r - t r ans l a to r s .  The s i g n a l  c h a r a c t e r i s t i c s  a r e  described 

i n  Table 3-3. 

Terminals 61 t o  66 a r e  reserved f o r  d r i v i n g  Compumotor motor/drives.  The 

s i g n a l  c h a r a c t e r i s t i c s  o f  t h e s e  o u t p u t s  a r e  d e s c r i b e d  i n  T a b l e  3-3. 

Connec t ion  of Compumotor m o t o r / d r i v e s  t o  t h e  I n d e x e r  was d e s c r i b e d  i n  

s e c t i o n  3.4. 
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+5 VOLTS 
( TERMINAL 46 ) 

INTERNAL 
+ 5 VDC 

SUPPLY 

EXTERNAL 
CIRCUITS 

INDEXER 

Figure 3-10. O p t i c a l l y  1:solated Outputs 
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3.6.6 UTILITY OUTPUTS 

Terminal 22 (GBOUAD) provides  a  common ground f o r  a l l  Indexer  inputs  and 

outputs .  This  i s  not  the  same a s  c h a s s i s  ( e a r t h )  ground. 

Termina'l 45 (+5 VOLTS) provldes  a  +5 VDC supp ly  v o l t a g e  t h a t  can be used t o  

p u l l  up t h e  430 o p t i c a l l y  i s o l a t e d  ou tpu t s  and t o  power e x t e r n a l  Encoders 

f o r  P o s i t i o n  Tracking. This  i s  a  r e g u l a t e d  supply  t h a t  w i l l  p rovide  up t o  

1 Amp f o r  e x t e r n a l  use. 

Terminal 46 (PULLUPS) i s  used t o  p u l l  up t h e  430 o p t i c a l l y  i s o l a t e d  open 

c o l l e c t o r  t r a n s i s t o r  c i r c u i t s  descr ibed  i n  Sec t ion  3.6.4. w i th  an e x t e r n a l  

v o l t a g e  of +5 to  +30 VDC. 

E a r l y  v e r s i o n s  of  t h e  430 ( b e f o r e  S/N 300) u s e  jumper b l o c k s  r a t h e r  t h a n  

D I P  switches.  

3.7.1 GENERAL DESCRIPTION 

The 430 i s  equipped wi th  a  s e t  of 68 i n t e r n a l  DIP switches and 10  jumpers 

t h a t  a r e  used t o  s e t  t h e  power-up d e f a u l t  v a l u e s  f o r  a  number of ope ra t ing  

parameters (see Figure 3-3). Remove the  left-hand s i d e  cove r  of the  430 (4  

s c r e w s )  t o  a c c e s s  t h e  DIP s w i t c h e s  and jumpers. DIP s w i t c h e s  a r e  used  t o  

e s t a b l i s h  t h e  v a l u e s  f o r  t h e  d e f a u l t  parameters. The d e f a u l t  parameters,  

which i n c l u d e  a c c e l e r a t i o n ,  a c c e l e r a t i o n  range, v e l o c i t y ,  v e l o c i t y  range, 

and d i s t ance ,  de f ine  a  s i n g l e  move t h a t  can be c o n t r o l l e d  wi th  t h e  Indexer  

Operationa 1 inpu t s  (e.g., START, DIRECIIOU, PPIBSET, GO HOME). 

The DIP s w i t c h e s  a r e  a l s o  ,used t o  s e t  t h e  p o l a r i t y  of  t h e  d a t a  i n p u t s  and 

the Encoder inputs ,  and a  number of o t h e r  c h a r a c t e r i s t i c s .  

The l o c a t i o n  and i d e n t i f i c a t i o n  number o f  each DIP switch and jumper were 

shown i n  Figure 3-3. The i n t e r n a l  DIP switch d e s c r i p t i o n s  a r e  summarized 

i n  T a b l e  3-4. The f a c t o r y  s e t t i n g  f o r  each  DIP s w i t c h  i s  i n d i c a t e d  by 

parentheses.  

REV. C 
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The D I P  switches are described i n  sectionis 3.7.3 through 3.7.18 i n  the same 

order as  the l i s t i n g  presented i n  Table 3 4 .  
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Table 3-4. 430 I n t e r n a l  DIP Switches 

;wi tch  
Seeplent3 D e s c r i p t i o n  

I 

- 1  t o  -4 2nd D i g i t  - V ~ z l o c i t y  Data 
-5 t o  -8 3rd D i g l t  - V e l o c i t y  Data  --- ----------- --------- 
- 1  t o  -4 Most S i g n i f i c . i n t  D i g i t  - V e l o c i t y  Data 

-5 ~ l o c ~ t ~  Range! M u l t i p l i e r  - OFF=:W5, ON=X250 

Range M u l t i p l i e r  - X 100 
62 A c c e l e r a t i o n  Ranae M u l t i ~ l i e r  - X 1.000 

-8 51 A c c e l e r a t i o n   an& n u l t i i l i e r  - X 10 ,000  I (A11 OFF: (4 A c c e l e r a t i o n  Range M u l t i p l i e r  - XlO) 

L e a s t  S i g n i f i c a n t  D i g i t  - A c c e l e r a t i o n  Data  
Host  S i m i f i c a n t  D i n i t  - A c c e l e r a t i o n  Data - - 
(Range 62 y i e l d s  25,000 s t eps / . ec / sec )  

-1 I ~ c i e  AoDroach D i r e c t i o n .  o w r U  nFr-rU . . 
-2 I 'laze L 1 3 1 t  Signal E l ? e .  ON-CCk. UC.I='.W 

- ?  I 3 m e  L m i r  P g l a r l r y ,  ON=:;zr. t r L e ,  OFF=lou t r u e  * *  -- I 5:: 3 '.D 1~ ? o l d r ~ t ~ .  O N = l i ~ k  tr,:e ncr-l-u +r .mD 

-5 t o  -8 L e a s t  S i g n i f i c a n t  D i g i t  - P o s i t i o n  Data --- ----------.- ---- - 
-1 t o  -4 2th D i g i t  - P o s i t i o n  Data  
-5 t o  -8 3 t h  D i g i t  - P o s i t i o n  Data --- ---------------- - 
-1 t o  -4 4 t h  D i g i t  - P o s i t i o n  Data  
-5 t o  -8 5 t h  D i g i t  - P o s i t i o n  Data --- -- - 
-1 t o  -4 6 t h  D i g i t  - P o s i t i o n  Data 
-5 t o  -8 n o s t  S i a n i f i c a n t  Diait - P o s i t i o n  Data 

Jumpers  1 
-- -- 

JU-1 t o  JU-5 I Reserved: Ik, no t  Remove 

JU-6 SHUTWW 0,' ON=3:ICere!1L:al, 0FT.Slngle ended 
JC-7 ( D i r e c t r o c  r u t ,  W:. ' l : f e re r r~a l .  0 i i :S:ngle  ende: 
JC-5 I S : = >  3::o~r. 0 N : ~ : T f e r e ~ c : a l .  0:FzS:ng:e ended 

,711-9,- 10 ~ e ~ e z v e d :  DO n o t  remove 

(OFF) 3 .7 .5  

(OFF) I- 
( 0 )  3.7.11 --- --- 
(Dl 
( 0 )  ------ 

n(25000 s t e p s  = 1 r e v o l u t i o n  s t d  motor)  

**Open l o o p  home i n p u t ,  c l o s e d  l o o p  home e n a b l e  
* * * C l o s e d  l o o p  home i n p u t  ( Z  c h a n n e l )  
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Note  

T h e  I n d e x e r  r e a d s  t h e s e  s w i t c h e s  d u r i n g  t h e  

POWER-UP o r  RESET c y c l e .  I f  t h e  DIP s w i t c h e s  

a r e  c h a n g e d ,  t h e  I n d e x e r  mu.st be  RESET b e f o r e  

t h e  changes  a r e  r e c o g n i z e d  by t h e  I n d e x e r .  When 

a  program i s  r e c a l l e d  f rom memory ( s e e  s e c t i o n  

6.9.4), t h e  program v a l u e s  w i l l  t a k e  p r e c e d e n c e  

o v e r  t h e  v a l u e s  s e t  w i t h  t h e  DIP swi tches .  

Many o f  t h e  DIP s w i t c h e s  a r e  u s e d  i n  g r o u p s  o f  f o u r  t o  d e f i n e  a  b i n a r y  

coded d e c i m a l  (BCD) d i g i t .  The BCD d i g i t  rnust be set t o  a v a l u e  between 0  

a n d  9 .  E a c h  DIP s w i t c h  i n  a BCD g r o u p  i s  a s s i g n e d  a  p a i r  o f  v a l u e s  a s  

f o l l o w s ,  0 o r  1, 0  o r  2 ,  0 o r  4 ,  a n d  0  o r  8. The  DIP s w i t c h  v a l u e  i s  0  

when t h e  DIP s w i t c h  i s  set i n  t h e  OFF p o s i t i o n  and t h e  a s s i g n e d  v a l u e  when 

t h e  DIP s w i t c h  i s  se t  i n  t h e  ON p o s i t i o n .  The  d e c i m a l  v a l u e  o f  t h e  d i g i t  

i s  t h e  sum of  t h e  DIP s w i t c h  v a l u e s .  F o r  example ,  assume t h a t  DIP s w i t c h e s  

1-1, 1-2,  1 - 3 ,  a n d  1-4 d e f i n e  a  BCD d i g i t  a n d  a r e  s e t  a s  shown b e l o w :  

DIP S w i t c h  - Assigned Va lue  S e t t i n g  S e l e c t e d  Value 

SW1-1 1 ON 1 
SW1-2 2  OFF 0  
SWl-3 4  ON 4  
SWl-4 8 OFF - 0  

Then, t h e  BCD d i g i t  dec imal  v a l u e  = Sum of S e l e c t e d  Va lues  = 5 

See T a b l e  3-5 f o r  DIP s w i t c h e s  t h a t  r e p r e s e n t  BCD d i g i t s .  

3.7.2 GO HOME APPROACH VELOCITY DATA (SW1-1 TO SW1-4) 

S w i t c h e s  SW1-1 t o  SW1-4 = o n e  BCD d i g i t ,  minimum v a l u e  = z e r o ,  maximum 

v a l u e  = 9. ( S e e  s e c t i o n  3.7.3 f o r  v e l o c i t y  d e f i n i t i o n . )  GO ROME APPROACH 

VELOCITY DATA x 10 i s  t h e  p e r c e n t  o f  move v e l o c i t y  t o  be  used  a s  t h e  f i n a l  

approach  v e l o c i t y  d u r i n g  a GO HOME o p e r a t i o n  ( s e e  s e c t i o n  6.4.7). GO HOME 

APPROACH VELOCITY = BCD d i g i t  v a l u e  x 0 . 1  x v e l o c i t y .  S e e  S e c t i o n  3 . 7 . 8  f o r  

Open Loop Home Limi t  Signal P o l a r i t y .  
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Table 3-5. DIP Switch Groups Used To Define BCD D i g i t s  

Indexer h rnc t ion  
Defined 

- - 
G O  HOME APPROACH 
VELOCITY DATA - 

VELOCIlY DATA LSD 

2nd Digi t  

3rd Dig i t  

MSD 

ACCELERATION DATA LSD 

MSD 

POSITION DATA LSD 

2nd D i g i t  

3rd D i g i t  

4 th  Dig i t  

5 th  D i g i t  

6 th  D i g i t  

MSD 

BCD 
Dig i t  - - 

1 

- 
D I P  Switch Assignments 

ues 

8 

4 

- DIP 

- 1 - 
SW1- 1 
- 

~ ~ 1 1 - 5  

SW2- 1 

SW;! 5 

%:I- 1 

- 
SWL 1 

sws- 5 
- 
SW5- 5 

SWd- 1 

SwLi- 5 

SW7- 1 

S W -  5 

sw8- 1 

SW8- 5 

REV. C 

Sui 

2 
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6 

2 

6 

2 

2 
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2 

6 

2 

6 

2 

6 
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GO HOME DIRECTION d e f i n i t i o n .  F o r  example,  t o  s e t  GO HOME APPROACH 

VELOCITY t o  30% of move v e l o c i t y ,  s e t  the DIP swi tches  a s  fo l lows :  

DIP Switch Assigned Value S e t t i n g  S e l e c t e d  Value 

SWl-1 1 ON 1 
SWl-2 2 ON 2 
SWl-3 4 OFF 0 
SW1 -4 8 OFF - 0 

BCD d i g i t  value - 3 

A s  an example ,  assume t h a t  you wanted t o  s e t  t h e  t h i r d  d i g i t  o f  P o s i t i o n  

Data t o  9. The DIP switches would be s e t  a s  fo l lows :  

DIP Switch Assigned Value - S e t t i n g  S e l e c t e d  Value 

1 ON 1 
2 OFF 0 
4 OFF 0 
8 ON 8 - 

T o t a l  9 

3.7.3 DEFAULT VELOCITY DATA (SW1-5 M -8, SW2-1 TO -8, SW3-1 TO -4) 

( v e l o c i t y  x m u l t i p l i e r )  

E q u a l  t o  t h e  sum of f o u r  IiCD d i g i t s ,  d4, d3, d2 ,  dl. The minimum v a l u e  i s  

0 and t h e  maximum v a l u e  i s  9999. V e l o c i t y  i n  moto r  s t e p s  p e r  second 

( s t e p s l s e c )  - VELOCITY DATA x VELOCITY MULTIPLIER. (See  s e c t i o n  

3.7.4 f o r  VELOCITY RANGE.) Example, dqd3d2dl - 1,000, and VELOCITY 

RANGE - 25. Move v e l o c i t y  - 1,000 x 25 - 25,000 s t e p s l s e c .  The DIP 

switches a r e  ass igned a s  f~ , l lows:  

REV. C 
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3.7.4 VELOCITY MULTIPLIER (SW3-5) 

S e l e c t s  one  of two v e l o c i t y  d a t a  m u l t i p l i e r s ,  x25 o r  x250. V e l o c i t y  - 
VELOCITY DATA ( S e c t i o n  3.7.3) x VELOCITY MULTIPLIER. When SW3-5 s e t  t o  

OFF, VELOCITY DATA i s  m u l t i p l i e d  by 25. When SW3-5 i s  O N ,  VELOCITY DATA 

is m u l t i p l i e d  by 250. 

3.7.5 ACCELERATION RANGE (SW3-6 TO -8) 

Three  DIP s w i t c h e s  used  t o  s e l e c t  one of f o u r  m u l t i p l i e r s  (x10,  x100, 

~ 1 , 0 0 0 ,  ~ 1 0 , 0 0 0 ) .  A c c e l e r a t i o n  i n  s t e p s / s e c / s e c  = ACCELERATION DATA X 

ACCELERATION RANGE. S e t t i n g s  a r e  a s  fo l lows:  

Accelera t ion  SW3 S e t t i n g s  

3.7.6 ACCELERATION DATA (SW4-1 t o  -8) 

x10 
xl00 
~ 1 , 0 0 0  
~ 1 0 , 0 0 0  

E q u a l  t o  t h e  sum of  two d i g i t s ,  d 2 ,  dl. The minimum v a l u e  i s  1 and t h e  

maximum v a l u e  i s  99. BCD d i g i t  assignments a re :  

A c c e l e r a t i o n  i n  s t e p s / s e c / s e c  = ACCELERATION DATA x ACCELERATION RANGE 

( s e c t i o n  3.7.5). Fo r  example ,  if d2dl = 25 and ACCELERATION RANGE - 
1,000, a c c e l e r a t i o n  - 25 x 1,000 s t e p s / s ~ a c / s e c  - 25,000 s teps /sec /sec .  

OFF 
OFF 
OFF 

ON 
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3.7.7 GO HOME FINAL APPROACH DIRECTION (SW5-1) 

S i n g l e  DIP s w i t c h  u s e d  t o  s e l e c t  c1ockwi;se (SW5-1 ON) o r  c o u n t e r c l o c k w i s e  

(SW5-1 OFF) r o t a t i o n .  Used  i n  c o n j u n c t i o n  w i t h  SWl-1 t o  1-4. ( S e e  

s e c t i o n s  3.7.2 a n d  6.5.2.) 

3.7.8 OPEN LOOP HOME LIMIT SIGNAL EDGE (SW5-2) 

S i n g l e  DIP s w i t c h  used t o  s e l e c t  c l o c k w i s e  edge (SW5-2 ON) o r  c o u n t e r c l o c k -  

w i s e  e d g e  (SW5-2 OFF). R e f e r  t o  s e c t i o n  (6.5.2 f o r  d e t a i l s .  

3.7.9 OPEN LOOP HOME LIMIT SIGNAL POLARITY (SW5-3) 

S i n g l e  DIP s w i t c h  u s e d  t o  s e l e c t  h i g h  t r u e  (SW5-3 ON) o r  l o w  t r u e  (SW5-3 

OFF). R e f e r  t o  s e c t i o n  6.5.2 f o r  d e t a i l s .  

3.7.10 BIT 0 TO 16 POLARITY (SW5-6) 

S i n g l e  DIP s w i t c h  t o  s e l e c t  h i g h  t r u e  (91.15-4 ON) o r  l o w  t r u e  (SW5-4 OFF). 

T h i s  DIP s w i t c h  s e t s  t h e  p o l a r i t y  o f  t h e  '16 d a t a  i n p u t s .  

3.7.11 POSITION DATA (SW5-5 TO -8,SW6-1 TO -8, SW7-1 TO -8,  SW8-1 TO -8) 

E q u a l  t o  t h e  sum o f  s e v e n  d i g i t s  ( d 7 ,  d 6 ,  d5  d 4 ,  d3,  d 2 ,  dl). T h i s  d e f i n e s  

t h e  number of  s t e p s  t o  t h e  n e x t  p o s i t i o n .  The DIP s w i t c h  a s s i g n m e n t s  a r e :  

F o r  example,  p o s i t i o n  d a t a  = 1,974,306 s t ~ e p s .  F o r  a 25,000 s t e p f r e v  motor,  

t h i s  would e q u a l  78.97+ r e v o l u t i o n s .  
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Note 

The p o s i t i o n  d a t a  d e f i n e s  a n  i n c r e m e n t a l  o r  

a b s o l u t e  move depending upon t h e  s t a t u s  of t h e  

ABSOLUTE Input  (Terminal 38). 

3.7.12 ENCODER DIRECTION INPUT POLARITY (SW9-1) 

S i n g l e  DIP switch used t o  s e l e c t  c lockwise (SW9-1 OFF) o r  counterclockwise 

(SW9-1 ON) d i r e c t i o n .  (Refer t o  s e c t i o n  3.8.) 

3.7.13 Z CHANNEL POLARITY (SW9-2) 

S i n g l e  DIP s w i t c h  used  t o  s e l e c t  h i g h  t r u e  (SW9-2 ON) o r  low t r u e  (SW9-2 

OFF). ( R e f e r  t o  s e c t i o n  3.8.) 

3.7.14 CLOSED LOOP HOME LIMIT SIGNAL POLARITY (2 CHANNEL) (SW9-3) 

S i n g l e  D I ' P  s w i t c h  used  t o  s e l e c t  h i g h  t r u e  (SW9-3 ON) o r  low t r u e  (SW9-3 

OFF). ( R e f e r  t o  s e c t i o n  6.3.2) 

3.7.15 RESERVED JUMPERS (.Kl-1 t o  JU-5) 

Should be s e t  a s  fol lows:  

JU-1 OFF, 511-2 OFF, 511-3 OFF, JU--4 OFF, JU-5 OFF 

3.7.16 SHUTDOWN OUTPUT SIGNAL (JU-6) 

'8 

S i n g l e  DIP swi tch  used t o  s e l e c t  D i f f e r e n t i a l  output  (JU-6 ON) o r  s ing le -  

ended output  (JU-6 OFF). Use of t h e  d i f f e r e n t i a l  output  i s  recommended f o r  

output  s i g n a l s  t o  optimize noise immunity. 

3.7.17 DIRECTION OUT (JU-'7) 

S i n g l e  DIP switch used t o  s e l e c t  D i f f e r e n t i a l  output  (JU-7 ON) o r  s ing le -  

ended output  (JU-7 OFF). 
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3.7.18 STEP OUTPUT (JU-8) 

S ing le  DIP swi t ch  used t o  s e l e c t  D i f f e ren t , i a l  ou tput  (JU-8 ON) o r  s ingle-  

ended output  (JU-8 OFF). 

3.8.1 POSITION TRACKING FUNCTIONS 

The 430 i n c l u d e s  t h e  c i r c u i t r y  n e c e s s a r y  t o  i n t e r f a c e  a n  i n c r e m e n t a l  

o p t i c a l  Encoder w i t h  t h e  Indexer. Dual-ch~annel incrementa l  Encoders w i t h  

quadra ture  and wi th  single-ended o r  square-wave ou tpu t s  may be used. The 

Encoder may be used a s  p a r t  of a  closed-loop system o r  a s  an independent 

means t o  v e r i f y  posi t ion.  The Encoder may a l s o  be used t o  d e t e c t  whether a  

s t a l l  h a s  o c c u r r e d  d u r i n g  a move. The f u n c t i o n s  t h a t  a r e  added when 

Pos i t ion  Tracking i s  used are: 

a .  Encoder referenced pos i t i on ing  

b. Encoder p o s i t i o n  serv ing  

c .  Dynamic s t a l l  d e t e c t i o n  

d .  Move te rminat ion  on s t a l l  

e .  Output s i g n a l  ON 

Except f o r  i tem e, implementat ion of t h e  Encoder m n c t i o n s  l i s t e d  above 

r e q u i r e s  connect ion of  t h e  Encoder and se tup  of t h e  appropr i a t e  parameters  

v i a  t h e  programming inputs .  

3.8.2 ENCODER SIGNALS 

The Indexer  w i l l  supply power (up t o  1 Amp) t o  d r i v e  an Encoder. h c o d e r  

i n p u t s  on T e r m i n a l s  47 t.o 52 must  be 3-29 VDC s q u a r e  wave and TTL 

compatible.  A t y p i c a l  Encoder i n p u t  c i r c u i t  was shown i n  Figure 3-9. 

3.8.3 ENCODER SETUP 

The Indexer  must be suppl ied  wi th  t h e  Encc~der parameters  before  t h e  closed-  

loop o p e r a t i n g  modes can be used. See s e c t i o n s  6.8.8 through 6.8.12 f o r  a  

d e s c r i p t i o n  of  Encoder se tup  commands. 
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A 1,000-line Encoder can be connected direc:tly t o  a 25,000-step motor ( 1  t o  

1 gear  r a t i o ) .  The number of Encoder s tepa seen by the  Indexer is equal t o  

f o u r  t i m e s  t h e  number o f  Encoder " l ines."  For example ,  a 1 ,000- l ine  

Encoder mounted d i r e c t l y  on the  motor w i l l  genera te  4,000 Encoder s t eps  f o r  

each r e v o l u t i o n  of t h e  motor  s h a f t .  A n~inimum o f  two moto r  s t e p s  p e r  

Encoder s t e p  i s  r e q u i r e d  f o r  success f ' u l  o p e r a t i o n  o f  t h e  P o s i t i o n  

Maintenance function. I n  the  example above, a motor r e s o l u t i o n  o f  b e t t e r  

than 8,000 s t e p s / r e v  would be required. 

If a reducer  is introduced between the  motor s h a f t  and t h e  Encoder, t he  

number of Encoder s t e p s  must be divided by the  equ iva len t  gea r  r a t i o  t o  

def ine  t h e  number o f  Encoder s t e p s  received by t h e  Indexer. 

For example, us ing  a 25,000-step motor, a 1,000-line Encoder, and a 10:l 

r e d u c e r ,  t h e  r a t i o  o f  r e q u i r e d  motor  s t e p s  t o  Encoder s t e p s  would be 

changed a s  shown below: 

Encoder Direct  10:l Reducer between 
Mounted t o  Mot'or Motor and Encoder 

Number Encoder s t e p s  
seen r evo lu t ion  by Indexer per  

4,000 F.1 
Required r a t i o  motor 
s t e p s  t o  Encoder s t e p s  25,000/4,000 1 25,000/400 1 

1 Reduced f r a c t i o n  I 25/Q I 125/2 I 
The d e f a u l t  va lues  a r e  for* a 25,000-step motor and a 1,000-line Encoder. 

The r a t i o  of motor t o  encoder s t e p s  is con t ro l l ed  w i t h  Command 101761. 
Note t h a t  t h i s  r a t i o  is expressed a s  the  s m a l l e s t  r a t i o n a l  f r ac t ion .  Refer 

t o  s e c t i o n  6.8.8 f o r  f i r t h e r  d e t a i l s .  

The se tup  commands (numbered 0176 through 0180) a r e  r equ i red  t o  run the  430 

i n  any of  i t s  c l o s e d - l o c p  o p e r a t i n g  modes. D e f a u l t  v a l u e s  f o r  t h e  

parameters  c o n t r o l l e d  by these  commands a r e  loaded i n t o  t h e  Indexer a t  t he  

factory.  These d e f a u l t  va lues  a r e  s e t  fosr a 1,000-line Encoder connected 

d i r e c t l y  (1 t o  1 gea r  r a t i o )  t o  the  s h a f t  of a s tandard  25,000-step motor. 

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



3.8.4 ENCODER-REFERENCED POSITIONING 

The s t a n d a r d  430 n o r m a l l y  o p e r a t e s  u s i n g  p o s i t i o n  p a r a m e t e r s  i n  

u n i t s  of motor  s t e p s .  'ilhen P o s i t i o n  T r a c k i n g  i s  u s e d ,  t h e  

parameters a r e  i n  u n i t s  of Encoder s teps.  I n  t h i s  mode, when making 

a  PRESET move, t h e  I n d e x e r  c a l c u l a t e s  t'he number of p u l s e s  t o  be 

sent  t o  t h e  motor based on the  Encoder:motor r e s o l u t i o n  r a t i o .  When 

Pos i t ion  Tracking is used, (:lased-loop incremental o r  a b s o l u t e  moves 

can  be made r e f e r e n c e d  t o  Encoder  s t e p s  u s i n g  Commands [0212) and 

[0213] ( s e e  s e c t i o n s  6.8.13 and 6.8.14). 

The power-on d e f a u l t  p o s : l t i o n  p a r a m e t e r s  a r e  i n  u n i t s  o f  motor  

s t e p s .  E n c o d e r - r e f e r e n c e d  p o s i t i o n i n g  i s  implemented  u s i n g  t h e  

closed-loop move comands. (Refer t o  sec t ions  6.8.5, 6.8.5, 6.8.13, 

and 6.8.14.) 

3.8.5 POSITION MAINTENANCE FUNCTION 

The I n d e x e r  may be c o n f i g u r e d  t o  move t o  a  d e s i g n a t e d  Encoder  

posi t ion.  I n  t h i s  mode i t  w i l l  r e s i s t  any spontaneous change i n  i t s  

pos i t i on  when a t  r e s t .  I f  e x t e r n a l  forces  cause the Encoder p o s i t i o n  

t o  change ,  t h e  I n d e x e r  w i l l  a t t e m p t  t o  c o r r e c t .  T h i s  P o s i t i o n  

Maintenance f u n c t i o n  i s  s e l e c t a b l e  v i a  Command (00241 ( s e e  s e c t i o n  

6.8.11). When t h i s  func t ion  is s e l e c t e d ,  !the system w i l l  a t tempt  t o  

maintain t h e  c u r r e n t  Encoder- referenced  p o s i t i o n .  The r e f e r e n c e d  

pos i t i on  i s  e s t a b l i s h e d  a t  t h e  end of each move i f  t h i s  func t ion  i s  

turned ON. 

When P o s i t i o n  Maintenance i s  enabled o n l y  Encoder-referenced moves 

may be made ( s e e  Commands [0212] and [02 .13]) .  I f  i t  i s  d e t e r m i n e d  

t h a t  t h e  Encoder p o s i t i o n  is not  changing i n  s p i t e  of s t e p s  s e n t  t o  

t h e  motor, t h i s  func t ion  w i l l  be a u t m a t i c a l l y  d isabled .  

3.8.6 MOTOR STALL DETECTION 

When t h e  motor i s  being moved, t h e  Indexer r epea ted ly  compares t h e  number 

of Encoder s t e p s  coming i n  aga ins t  t h e  number of motor s t e p s  being s e n t  out 
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t o  ver i fy  that no gross discrepancy e x i s t s  as i n  the case of a motor s t a l l .  

I f  the Encoder posi t ion deviates excess ive ly  from the desired posit ion i n  

the course of a move, the Indexer assumes the motor has s t a l l e d .  
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Severa l  conf igura t ion  op t ions  p e r t a i n  t o  t h i s  feature.  These include: 

a .  S e t t i n g  t h e  s i z e  of a "window" O F  a l lowable  d e v i a t i o n  t o  account 

f o r  mechanical bac:klash and motor wind-up. 

b. Terminat ing t h e  move i f  a s t a l l  :ls detected. 

c. Sending an output  s i g n a l  when a : $ t a l l  occurs. 

Note! 

Each comparison is independent of t h e  p r i o r  

one, s o  t h a t  i f  an a l lowable  e r r o r  e x i s t s  

every  t ime t h e  comparison is made, no s t a l l  

i s  d e t e c t e d .  F o r  example ,  a c u m u l a t i v e  

e r r o r  may b u i l d  up i f  t h e r e  i s  m i n o r  

s l i p p i n g  i n  t h e  motor o r  Encoder coupling. 

a .  The Deadband Window parameter can be s e t  w i th  Command C01781 

( see  Chapter 6). The deadband is defined i n  motor s t e p s  (number 

o f  s t e p s  t o  move l o a d  a g a i n  a f t e r  a change  o f  d i r e c t i o n ) .  

Defaul t  va lue  i s  0. The deadband compensation f e a t u r e  a l lows  

mechanical systems wi th  backlash i n  t h e  gear  t r a i n  t o  use t h e  

S t a l l  Detect  and Pos i t ion  Loss Detect ion fea tures .  I f  a nonzero 

deadband is se l ec t ed ,  t h e  Posit:ion Loss Detect  and S t a l l  Detect  

w i l l  no t  be a c t i v e  u n t i l  t h e  e r r o r  exceeds t h e  deadband width and 

t h e  a l lowable  motor wind-up value. 

b. The Hove Terminat.ion on S t a l l  Detect funct ion  is s e l e c t a b l e  v i a  

Command [0025] ( s e e  Chapter 6). I f  s e l e c t e d ,  t h i s  func t ion  w i l l  

cause t e rmina t ion  of  a move when a s t a l l  i s  de tec t ed ,  without  any 

delay. This  preempts a p o t e n t i a l l y  lengthy c o r r e c t i o n  process  

c y c l e  when a s t a l l  occurs  ( see  Command [00251, Chapter  6). 

c. The Output S igna l  on S t a l l  funct ion  is s e l e c t a b l e  v i a  Command 

C0167J ( see  Chapter 6). When se lec ted ,  t h e  o u t p u t  w i l l  go low 

when a s t a l l  is de tec t ed  and remains low u n t i l  a new move begins. 
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3.8.7 TESTING THE ENCODER INTERFACE 

Refer t o  Figure 3-9. Proceed as fol lows:  

Connect t h e  incremental  o p t i c a l  Encoder t o  t h e  Indexer. 

Connect an osc i l loscope  between Channel A+ and ground. 

S l o w l y  r o t a t e  t h e  Encoder.  The! v o l t a g e  a t  Channel  A+ s h o u l d  

s w i t c h  between 0 and +5 vo l t s .  

Transfer  t h e  oscil , loscope t o  Channel B+ and r epea t  s t e p  C. 

I f  a n y  o f  t h e  t e s t  p o i n t  s i g n a l s  do n o t  m e e t  t h e  above 

requi rements ,  recheck t h e  Encoder connections. 
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Chapter  4  

FUNCTIONAL, AND PERFORHBNCE TEST 

4.1 GENERAL 

The purpose  o f  t h e  t e s t s  d e s c r i b e d  i n  t h i s  c h a p t e r  i s  t o  a l l o w  t h e  u s e r  t o  
v e r i f y  t h a t  I n d e x e r - m o t o r ~ ~ d r i v e  combina t ion  i s  work ing  p r o p e r l y .  These 
t e s t s  c a n  be pe r fo rmed  i n  a l a b o r a t o r y  o r  on t h e  p r o d u c t i o n  f l o o r .  

T h e s e  p r o c e d u r e s  a r e  b a s e d  on t h e  u s e  o f  t h e  o p t i o n a l  M o d e l  431 Manua l  

P r o g r a m m i n g  U n i t .  T h e s e  t e s t s  c a n  b e  p e r f o r m e d  u s i n g  e q u i v a l e n t  B C D  
t h u m b w h e e l s  a n d  s w i t c h e s  o r  w i t h  a  s e t  o f  s i n g l e  t h r o w  s w i t c h e s .  The 
f u n c t i o n a l  t e s t s  u s e  preprogrammed commands s t o r e d  i n  t h e  I n d e x e r  permanent 
( n o n - v o l a t i l e )  memory.  The EXECUTE T E S T  MOVE command ([02551), w h i c h  
c a n n o t  be  c h a n g e d  by t h e  u s e r ,  i s  d e s c r i b e d  i n  s e c t i o n  4.3. T h r e e  
p rogrammed moves  a n d  o n e  p r e p r o g r a m m e d  s e q u e n c e  w e r e  l o a d e d  i n t o  t h e  
Indexer  a t  t h e  f a c t o r y .  These moves and sequences ,  which  c a n  be changed by 
t h e  u s e r ,  a r e  d e s c r i b e d  i n  s e c t i o n  4.4. 

CAOTION 
The t e s t  s e t u p  w i l l  p e r m i t  you t o  e n t e r  

commands. Be c a r e f u l  t h a t  you DO NOT i n a d v e r -  
t e n t l y  e n t e r  a  S A V E  PROGRAU command [02911. 
The  S A V E  PROGRAU command w i l l  t r a n s f e r  t h e  
c o n t e n t s  of  t h e  working ( v o l a t i l e )  memory t o  
t h e  p e r m a n e n t  memory a n d  e r a s e  a l l  p r i o r  

programming. If t h e  working memory i s  b l a n k  
when y o u  u s e  t h e  S A V E  PROGRAM command,  t h e  
pe rmanen t  memory w i l l  be erased.  

4.2 TEST UOVE 

4.2.1 TEST MOVE SETUP 

Connect t h e  Model 431 I n p u t  Pane l  o r  i ts  e q u i v a l e n t ,  as  p r e v i o u s l y  shown 
i n  F i g u r e  3-5. P l a c e  maski.ng t a p e  on t h e  motor  s h a f t  s o  t h a t  s h a f t  mot ion  

can  be e a s i l y  observed.  
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4.2.2 TEST MOVE COMMAND 

I f  a  s t a n d a r d  25,000 s t e p  Compumotor m o t o r / d r i v e  is connec ted  t o  t h e  430, 

t h i s  command w i l l  r o t a t e  t h e  motor  s h a f t  one r e v o l u t i o n  i n  a c l o c k w i s e  

d i r e c t i o n ,  f o l l o w e d  by one  r e v o l u t i o n  i n  t h e  c o u n t e r c l o c k w i s e  d i r e c t i o n .  

When t h e  move is completed, ,  t h e  STATUS i n d i c a t o r  w i l l  change  f rom g r e e n  t o  

r e d  and T e r m i n a l  2 3  (ERROR) w i l l  be t u r n e d  ON. The I n d e x e r  must  be RESET 

a f t e r  t h i s  t e s t .  P roceed  a s  f o l l o w s :  

a. Ver i fy  t h a t  t h e  m o t o r / d r i v e  i s  p r o p e r l y  connec ted  t o  t h e  I n d e x e r  

and t h a t  t h e  l i m i t  s w i t c h  i n p u t s  a r e  grounded. 

b. Turn on AC power t o  t h e  I n d e x e r  and t h e  m o t o r / d r i v e .  

c .  S e t  t h e  BCD thumbwheels t o  0255 t o  s e t  up t h e  d a t a  word. 

Note 

I f  t h e  Mode l  431 I n p u t  P a n e l  i s  n o t  u s e d ,  

T e r m i n a l s  1, 3, 5, 7, and 10 would be c o n n e c t e d  

t o  ground t o  form t h e  d a t a  word 0255. 

d .  P r e s s  t h e  COMMAND STROBE s w i t c h  o f  t h e  431 t o  e n t e r  t h e  command 

o r  momentar i ly  ground Terminal  17. 

e .  When t h e  t e s t  move is comple te ,  momenta r i ly  ground T e r m i n a l  24 

(RESET) t o  r e s t o r e  t h e  I n d e x e r  t o  normal  o p e r a t i o n .  

Note 

I n  t h e  t e x t ,  where  s t e p s  have been c o n v e r t e d  t o  

r e v o l u t i o n s ,  a 25,000-step motor  h a s  been u s e d  

as t h e  r e f e r e n c e  s t a n d a r d .  
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4.3.1 RECALLING THE PROGRAMS 

The program f o r  t h e s e  moves r e s i d e s  i n  the  permanent memory. They can be 

r e c a l l e d  f o r  o p e r a t i o n a l  use wi th  t h e  XXCALL PBOGXAU FROU MEUORY command 

[0292]. 

a .  Set  t h e  BCD thumt~wheels t o  0292 t o  s e t  up t h e  d a t a  word. 

Note 

E q u i v a l e n t  s e t t i n g  can  be o b t a i n e d  by 

grounding Terminals 2, 5, 8, and 10. 

b. Press  t h e  COMMAND STROBE switch of the 431 t o  e n t e r  t h e  command. 

Note 

T h i s  w i l l  copy t h e  program from permanent  

memory t o  working  memory u n l e s s  a  S A V E  

PBOGRAU command h a s  been used t h a t  e r a s e d  

t h e  program from permanent memory. 

Moves 2, 4 ,  and 8 c a n  be r u n  a s  p a r t  of Sequence 8 ( s e c t i o n  4.3.2) o r  

i n d i v i d u a l l y  ( s e c t i o n s  4.3.3, 4.3.4, and 4.3.5). 

4.3.2 SEQUENCE NO. 8 

The following procedure wi:L1 run a l l  t h ree  moves as  p a r t  of sequence No. 8. 

To i n i t i a t e  s e q u e n c e  No. 8 ,  p u t  t h e  temporary  jumper t o  t e r m i n a l  4  

and ground SPECIAL t e rmina l  27. 

a .  I f  you want t h e  I n d e x e r  t o  STOP a f t e r  r u n n i n g  Move No. 2  ( s t e p  

3 ) ,  g round TXIGGEB 2 ( T e r m i n a l  40) t o  s e t  i t  ON. The sequence  

w i l l  no t  cont inue  u n t i l  TRIGGER 2 i s  OFF (ungrounded). 

REV. C 
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The 430 was programmed a t  t h e  f a c t o r y  f o r  t h r e e  moves and one sequence a s  

follows: 

Move No. 2 Perform an incrementa l  move. Rotate  a d i s t a n c e  equal  

t o  107,7'17 s t e p s  (4.3+ r e v o l u t i o n s )  i n  a c l o c k w i s e  

d i r e c t i o n  a t  a n  a c c e l e r a t i o n  of 1,000,000 s t e p s  (40 

revs)/sec. lsec with a f i n a l  v e l o c i t y  of 100,000 s t e p s  (4  

r evs ) / sec .  

Move No. 4 Perform an i n c r e m e n t a l  move. R o t a t e  a d i s t a n c e  of  

8 8 , 8 8 8  s t e p s  ( 3 . 5 5  r e v s )  i n  a c o u n t e r c l o c k w i s e  

d i r e c t i o n  a t  a n  a c c e l e r a t i o n  o f  700,000 s t e p s  ( 2 8  

r evs ) / sec / sec  and a f i n a l  v e l o c i t y  of 200,000 s t e p s  (8 

r e v s ) / s e c .  

Move No. 8 Per form an a b s o l u t e  move. Move t o  t h e  z e r o  p o s i t i o n  

e s t ab l i shed  a t  t h e  l a s t  Indexer  RESET ( o r  POWER-UP). 

Move a t  a v e l o c i t y  of  150,000 s t e p s  ( 6  r e v s ) / s e c  and an 

a c c e l e r a t i o n  of 100,000 s t e p s  (revs)/sec/sec.  

Sequence No. 8 Move i n  t h e  f o l l o w i n g  sequence .  Repeat  t h e  sequence  

f i v e  t imes unless  TRIGGER 1 is turned on (Terminal 39 
grounded). 

1- Perform Move No. 2. 
2- Pause if TRIGGER 2 i s  ON, proceed i f  (or  when) 

TRIGGER 2 i s  OFF. 
3- Perform Move No. 4 twice.  
4- Pause i f  TRIGGER 3 i s  ON, proceed i f  (o r  when) 

fRIWZR 3 i s  OFF. 
5- Turn on Programmable Output No. 1 (OWTI). 
6- Turn on Programmable Output No. 2 ( O m ) .  
7- Wait 2 seconds. 
8- Turn o f f  OUT1 and O m .  
9- Return t o  t h e  a b s o l u t e  zero (START) pos i t i on .  
10 Repeat t h e  e n t i r e  sequence f i v e  t imes unless  

TRIGGER 1 i s  turned ON. 

Refer t o  Appendix B f o r  a l i s t i n g  of t h e  430 codes. 
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Note 

I f  t h e  Move No. 8 t e s t  i s  r e p e a t e d  

i m m e d i a t e l y ,  t h e r e  w i l l  be no a p p a r e n t  

m o t i o n  sincc? t h e  moto r  i s  a l r e a d y  a t  t h e  

zero  pos i t ion .  

4.4 'PROWLESEOOTMG TBE TEST M W I ~ T I O R  

a .  I f  t h e  move t e s t s  above were not  success fu l ,  recheck t h e  t e s t  

s e tup  described i n  s e c t i o n  4.2.1. 

b.  I f  t h e  t e s t  s e t u p  i s  c o r r e c t ,  r e c a l l  t h e  t e s t  program i n  

accordance with s e c t i o n  4.3.1 

c. I f  t h e  problem p e r s i s t s ,  r e f e r  t o  s e c t i o n  1.5. 
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b. I f  you want t o  s t o p  t h e  s e q u e n c e  a f t e r  Move No. 4  h a s  been run  

t w i c e  ( s t e p  4), ground TEIGGER 3 (Termina l  41). The sequence  

w i l l  no t  continue u n t i l  TRIGGER 3 i s  OFF. 

c. I f  you want t o  t e r m i n a t e  t h e  s e q u e n c e  a f t e r  s t e p  9 ,  ground 

TRIGGER 1 (Terminal 3 9 ) .  The sequence w i l l  r epea t  f i v e  times i f  

TRIGGER 1 i s  OFF.. 

4 . 3 . 3  MOVE NO. 2 TEST 

a .  P l a c e  a  temporary jumper between Terminal 2 (BIT 1) and GROITAD. 

b. M o m e n t a r i l y  ground T e r m i n a l  35  (START). The motor  s h a f t  w i l l  
+ r o t a t e  4.3 r evo lu t ions  ( r e v s )  i n  a  clockwise d i r e c t i o n  and then 

s top.  When the  move i s  complete,  i t  can be repeated by grounding 

t h e  START input  again. 

4 . 3 . 4  MOVE NO. 4  TEST 

a .  T rans fe r  the  temporary jumper from Terminal 2 t o  Terminal 3  (BIT 

2) 

b. Momentarily ground Terminal 35 (START). 

The motor s h a f t  w i l l  r o t a t e  3.55 r e v s  i n  a  counterclockwise d i r e c t i o n  and 

then stop. The move w i l l  be repeated each time START is grounded. 

4 . 3 . 5  MOVE NO. 8 TEST 

a. T rans fe r  t h e  temporary jumper from Terminal 3  t o  Terminal 4  (BIT 

8) 

b. Note t h e  r e s t  pos i t i on  of t h e  motor s h a f t .  

c .  M o m e n t a r i l y  gra'und T e r m i n a l  3 5  (START). The moto r  s h a f t  w i l l  

r e t u r n  t o  t h e  s t a r t i n g  p o s i t i o n  e s t a b l i s h e d  when the  Indexer  was 

last rese t .  

REV. C 
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Chapte r  5 

IRDKIXR PRCCRAIWIMG M D  OPERATIOR 

T h i s  c h a p t e r  d e s c r i b e s  t h e  command and c o n t r o l  i n p u t s  and o u t p u t s ,  t h e  

b a s i c  methods  o f  I n d e x e r  o p e r a t i o n ,  and t h e  p r o c e d u r e s  used t o  program t h e  

Indexer .  

There  a r e  two b a s i c  ways t o  c o n t r o l  t h e  430: 

a .  Using s i g n a l s  t h a t  d r i v e  a  few 4:;O i n p u t  t e r m i n a l s  t o  ground,  o r  

b. U s i n g  commands e n t e r e d  v i a  t h e  4 3 0  p a r a l l e l  o r  s e r i a l  i n p u t  

i n t e r f a c e .  

The t e r m  " D i s c r e t e  I n p u t "  i s  u s e d  t o  imden t i fy  c a s e s  w h e r e  4 3 0  i n p u t  

t e r m i n a l s  o t h e r  t h a n  No. 1 t;o No. 21 a r e  used f o r  o p e r a t i o n a l  c o n t r o l .  For  

example,  g round ing  t h e  STAl3T i n p u t  (Termina l  35) t o  run t h e  d e f a u l t  move 

would be a  c a s e  where  a D i s c r e t e  I n p u t  was used. 

A s e t  o f  commands is r e q u i r e d  t o  u s e  a l l  of  t h e  430 c a p a b i l i t y .  The t e r m  

"BCD Command" is used  t o  i d e n t i f y  t h e s e  commands. The s t r u c t u r e  o f  t h e  BCD 

commands is d e s c r i b e d  l a t e r  i n  t h i s  chap te r .  The s p e c i f i c  commands a r e  

d e s c r i b e d  i n  d e t a i l  i n  Chapter  6. 

Note 

In  t h i s  manual. BCD Commands a r e  i d e n t i f i e d  w i t h  

b r a c k e t s  ([]:I. F o r  e x a m p l e ,  command n u m b e r  

0020 is s h o w  i n  t h e  t e x t  as C00201. 

D i f f e r e n t  c o m b i n a t i o n s  o f  i n p u t s  a n d  o u t p u t s  c a n  b e  u s e d  t o  s t r u c t u r e  

I n d e x e r  c o n t r o l  c o n f i g u r a t i o n s  t h a t  r ange  i n  c o m p l e x i t y  f rom s i m p l e  s i n g l e  

i n p u t  c o n t r o l  t o  complex a u t o m a t i c  sys tems .  The b a s i c  command and c o n t r o l  
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i n p u t / o u t p u t  f u n c t i o n s  o f  t h e  I n d e x e r  a r e  p r e s e n t e d  i n  F i g u r e  5-1 a n d  

d e s c r i b e d  i n  s e c t i o n s  5.2.1 t h r o u g h  5.2.6. M e t h o d s  o f  I n d e x e r  c o n t r o l  

us ing  d i f f e r e n t  i n p u t  c o n f i @ ; u r a t i o n s  a r e  d i s c u s s e d  i n  s e c t i o n  5.3. 

5.2.1 LOAD RELATED INPUTS 

These o p t i o n a l  430 i n p u t s  s u p p l y  s i g n a l s  t o  t h e  I n d e x e r  t h a t  d i r e c t l y  o r  

i n d i r e c t l y  r e f l e c t  t h e  p o s i t i o n  o r  s t a t u s  o f  t h e  l o a d .  The f o l l o w i n g  

i n p u t s  a r e  i n c l u d e d  i n  t h e  t .his  group: 

a. CU L I M I T  ( T e r m i n a l  42) and CCU L:MII ( T e r m i n a l  43). Ac t ive  high. 

These i n p u t s  must  be p u l l e d  low t o  e n a b l e  I n d e x e r  o p e r a t i o n  ( s e e  

s e c t i o n  3.6.2.1). 

b. HOHE LIMIT ( T e r m i n a l  44). Can be s e t  f o r  e i t h e r  l o w  o r  h i g h  

t r u e .  D e f a u l t  s e t t i n g  is  low t r u e  ( s e e  s e c t i o n  3.6.2.1). 

c .  T R I G G E R  1 (Termina l  391, TRIGGEII 2 (Termina l  40), and TRIGGER 3 
( T e r m i n a l  41 ). Act ive  low ( s e e  s e c t i o n  3.6.2.1 ). 

d. E N C O D E R  S I G A A L S  ( 4 7  t o  52).  Used f o r  p o s i t i o n  t r a c k i n g .  

D i r e c t i o n  and Z ch.anne1 p o l a r i t y  can be changed w i t h  i n t e r n a l  DIP 

s w i t c h e s  ( s e e  s e c t i o n  3 .6 .3) .  

The f i r s t  t w o  i n p u t s  ( i t e m s  a  a n d  b) a r e  p r o v i d e d  by l o a d - a c t i v a t e d  

s w i t c h e s  a n d  p r o v i d e  a s t a t e  c h a n g e  when a n  e v e n t  h a s  o c c u r r e d .  The 

TRIGGER i n p u t s  a r e  u s e r - d e f i n e d  s i g n a l s  t h a t  a r e  g e n e r a l l y  u s e d  t o  

s y n c h r o n i z e  I n d e x e r  o p e r a t i o n  w i t h  e x t e r n a l  even t s .  The Encoder  s i g n a l  is a  

v a r i a b l e  number o f  p u l s e s  (number o f  s t e p s )  t h a t  is r e l a t e d  t o  t h e  p o s i t i o n  

o f  t h e  l o a d  o r  t h e  motor  s h a f t ,  depending upon t h e  s p e c i f i c  o p e r a t i o n a l  

mode s e l e c t e d .  

5.2.2 SERIAL INTERFACE INPUTS 

The connections for t h i s  i n t e r f a c e  a r e  d e s c r i b e d  i n  d e t a i l  i n  s e c t i o n  3.6. 

S e t s  o f  ASCII c h a r a c t e r s  i n  a  s p e c i f i e d  message f o r m a t  a r e  t r a n s m i t t e d  from 

a  t e r m i n a l  o r  c o m p u t e r  t o  t h e  I n d e x e r  f o r  s u b s e q u e n t  p r o c e s s i n g  ( s e e  

s e c t i o n  5 .4 .4) .  
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F i g u r e  5-1. B a s i c  Command a n d  Cont ; rol  I n p u t / O u t p u t  F u n c t i o n s  
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5.2.3 PARALLEL INTERFACE INPUTS 

The p a r a l l e l .  i n t e r f a c e  cons i s t s  of 16 data, i npu t s  (Terminals 1 through 1 6 )  

and f i v e  s t r o b e  i n p u t s  (COXMARD STROBE, DATA STROBE 1, DATA STROBE 2 ,  DATA 

STROBE 3,  and DATA STROBE 4)  t h a t  a r e  used  t o  c o n t r o l  how t h e  I n d e x e r  

i n t e r p r e t s  t h e  16 d a t a  i n p u t s .  The p o l a r i t y  of  t h e s e  i n p u t s  can  be s e t  

w i t h  i n t e r n a l  D I P  s w i t c h e s  t o  be e i t h e r  l o w  o r  h i g h  t r u e .  The f a c t o r y  

s e t t i n g  i s  low true.  The op t iona l  Model 431 Input  Panel  can be connected 

t o  t h e s e  i n p u t s  f o r  manual programming of  t h e  I n d e x e r .  R e f e r  t o  s e c t i o n  

5.3 f o r  a  d e t a i l e d  desc r ip t ion  of t h e  use  of t hese  inputs .  

5.2.4 DISCRETE INPUTS 

These  i n p u t s  c o n t r o l  a v a r i e t y  o f  f u n c t i o n s  and i n c l u d e  STOP, START, 

DIBZCTIOU, PXESET, ABSOLUTE:, JOG, OUTDISABLE, BIISFS, S P E W ,  and GO HOKE. 

Refer  t o  s e c t i o n  3.6.1 f o r  a hardware d e s c r i p t i o n  of these  430 inputs .  

5.2.4.1 S t a r t  a n d  S t o p  S h a f t  Motion - START ( T e r m i n a l  35) a n d  STOP 

( T e r m i n a l  33). 

REV. C 

I n i t i a t e  Defaul t  Move - I f  the  s i g n a l s  on Terminals  1 t o  16 

e q u a l  a  BCD z e r o ,  a  low s f g n a l  on t h i s  i n p u t  i n i t i a t e s  a  

move us ing  t:he c u r r e n t l y  def ined  a c c e l e r a t i o n  and v e l o c i t y  

v a l u e s  p l u s  t h e  p a r a m e t e r s  d e f i n e d  by T e r m i n a l s  36 

(DIBECTIOA), 37 (PRESET), and 38 (ABSOLUTE). 

I n i t i a t e  Predefined Move - I f  t h e  s i g n a l s  on Terminals  1 t o  

16 represent  a  BCD number between 1 and 40, and a  PREDEFINED 

MOVE wi th  t h a t  number ass igned i s  s t o r e d  i n  working memory, 

a  low s i g n a l  on t h i s  i n p u t  w i l l  i n i t i a t e  t h a t  PREDEFINED 

HOVE. I n  t h i s  mode t h e  s t a t e  of T e r m i n a l s  36 ,  37,  and 38 

does not  a f f e c t  the  move ( r e f e r  t o  Chapter 5). 

I n i t i a t e  Serial Programming Mode - I f  STOP (Terminal 33) and 

START (Termina l  35)  a r e  grounded,  t h e  I n d e x e r  i s  i n  t h e  

S e r i a l  Programming Mode. See s e c t i o n  3.6.2.3 f o r  a d d i t i o n a l  

" d e t a i l s .  
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STOP w i l l  d e c e l e r a t e !  t h e  m o t o r  a ~ t  a  r a t e  e q u a l  t o  t h e  l a s t  

a c c e l e r a t i o n  r a t e  used. I f  a  PREDEFINED SEQUENCE i s  i n  p r o g r e s s  ( s e e  

s e c t i o n  6.1.2), STOP w i  11 t e r m i n a t e  t h e  sequence.  

5.2.4.2 Setup Default nowe Parameters - IDIRECPION (Terminal 36), PRPSET 

(Terminal 371, and ABSOLUTE (Terminal 38). The I n d e x e r  c a n  be o p e r a t e d  

w i t h  a  s e t  o f  d e f a u l t  move pa ramete r s .  The d e f a u l t  move p a r a m e t e r s  i n c l u d e  

a c c e l e r a t i o n ,  v e l o c i t y ,  d i s t a n c e ,  d i r e c t i o n ,  a n d  t y p e  o f  move.  

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  can  be s e t  w i t h  e i t h e r  t h e  i n t e r n a l  

D I P  s w i t c h e s  o r  by a  command. DIRgCKIOH, PRESET, and ABSOLUTE a r e  used t o  

s e t  t h e  d e f a u l t  v a l u e s  f o r  d i r e c t i o n  and t y p e  of motion.  

DIRECI'XOB I f  ungrounded ( i n p u t  h igh) ,  t h e  motor  s h a f t  w i l l  r o t a t e  i n  

c l o c k w i s e  d i r e c t i o n .  I f  i n p u t  grounded,  t h e  motor  s h a f t  

w i l l  r o t a t e  i n  coun te rc lockwr i se  d i r e c t i o n .  

PRESET I f  u n g r o u n d e d  ( i n p u t  h i g h ) ,  t h e  d e f a u l t  move w i l l  be 

CONTINUOUS. I f  i n p u t  grounded ( low),  t h e  m o t o r  s h a f t  w i l l  

move a  p r e s e t  d i s t a n c e  whose  v a l u e  i s  s e t  by t h e  d e f a u l t  

p a r a m e t e r s .  

ABSOLUTE I f  ungrounded ( i n p u t  h igh) ,  t h e  d e f a u l t  p o s i t i o n  p a r a m e t e r  

w i l l  be  i n t e r p r e t e d  by t :he  I n d e x e r  as a n  i n c r e m e n t a l  

d i s t a n c e .  I f  i n p u t  g r o u n d e d  ( l o w ) ,  t h e  d e f a u l t  p o s i t i o n  

p a r a m e t e r  w i l l  be i n t e r p r e t e d  a s  a n  ABSOLUTE move from zero.  

(See  a l s o  s e c t i o n  6.6.2.3.)  

5.2.4.3 Jog Mtion  Inputs -- JOG + (Terminal 251, and JOG - (TermindL 26) .  

JOG + I f  g r o u n d e d  ( l o w ) ,  w i l l  c a u s e  t h e  m o t o r  s h a f t  t o  move i n  

c l o c k w i s e  d i r e c t i o n  a t  t h e  p r e s e n t l y  d e f i n e d  J O G  v e l o c i t y  

( d e f a u l t  v a l u e  = 2,500 s t e p s / s e c )  and a c c e l e r a t i o n .  I n p u t  

ungrounded ( h i g h )  s t o p s  t h e  JOG motion. 

JOG - I f  g r o u n d e d  ( l o w ) ,  w i l l  c a u s e  t h e  m o t o r  s h a f t  t o  move i n  

c o u n t e r c l o c k w i s e  d i r e c t i o n  a t  t h e  p r e s e n t l y  d e f i n e d  J O G  

v e l o c i t y  ( d e f a u l t  v a l u e  = 2,,500 s t e p s / s e c )  and a c c e l e r a t i o n .  

. Inpu t  ungrounded ( h i g h )  s t o p s  t h e  J O G  motion.  
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5.2.4.4 Enable /Disable  Output S i g n a l s  - OUI(PIPT) DISABLE (Terminal 29). 

I f  ungrounded (h igh) ,  f o u r  o u t p u t s  (EBBOR, KEADY, OUT1, OIJT2) a r e  enabled.  

If t h i s  i n p u t  grounded ( low),  a l l  f o u r  o u t p u t s  are d i s a b l e d .  When m u l t i p l e  

I n d e x e r s  a r e  c o n t r o l l e d  by a  s i n g l e  c o n t r o l l e r ,  t h i s  f e a t u r e  a l l o w s  one 

u n i t  a t  a t i m e  t o  r e p o r t  s t a t u s .  

5.2.4.5 Reset Indexer - USXT (Terninall 24). I f  t h i s  i n p u t  i s  g r o u n d e d  

momentar i ly ,  t h e  I n d e x e r  w i l l  a c t  a s  though AC power had been s h u t  o f f  and 

been tu rned  back on. I f  t h i s  i n p u t  is h e l d  low, t h e  I n d e x e r  i s  d i s a b l e d .  

5.2.4.6 Special  Assignnmt C-nd - IIPECLAL (Termha1 27). T h i s  i n p u t  

may be a s s i g n e d  t o  any  command i n  t h e  conmand l i b r a r y  u s i n g  Command [0301]. 

When t h e  i n p u t  i s  g r o u n d e d  ( l o w ) ,  t h e  I n d e x e r  w i l l  e x e c u t e  t h e  a s s i g n e d  

command, o r  i f  n o  a s s i g n m e n t  h a s  b e e n  made, t h e  I n d e x e r  w i l l  e x e c u t e  t h e  

d e f a u l t  command a s s i g n m e n t .  The  d e f a . u l t  a s s i g n m e n t  i s  t o  p e r f o r m  a  

sequence ( e q u i v a l e n t  of  Cmmmand [0065]). The number o f  t h e  sequence  t o  be 

execu ted  i s  r e a d  f rom t h e  command d a t a  i n p u t s  ( T e r m i n a l s  1 t h r o u g h  16). No 

a c t i o n  w i l l  o c c u r  i f  t h e  p r e p r o g r a m e d  sequence i s  n o t  s t o r e d  i n  working 

menory . 

5.2.4.7 GO 'HOME ( T e r a t n a l  34). I f  i n p u t  g r o u n d e d  ( l o w )  a n d  t h e  m o t o r  

s topped,  t h e  I n d e x e r  w i l l  e x e c u t e  an  open-loop GO HOME command u s i n g  t h e  

p r e s e n t l y  d e f i n e d  g o  horn,. p a r a m e t e r s  ( s e e  command [ 0 0 5 6 ] ,  s e c t i o n  6.3.5). 

I f  P o s i t i o n T r a c k i n g  i s  e n a b l e d  ( c l o s e d - l o o p  o p e r a t i o n ) ,  t h e  I n d e x e r  

w i l l  e x e c u t e  a GO TO CLOSED LOOP HOMB, Command ( s e e  s e c t i o n  6.6.3.1). The 

i n i t i a l  HOME s e a r c h  d i r e c t i o n  i s  determined by t h e  s t a t u s  o f  t h e  d i r e c t i o n  

i n p u t  (Termina l  36). 

5.2.4.8 Shut OFF Motor Current - Shut Down (Terr ina l  32). I f  t h e  i n p u t  i s  

g r o u n d e d  ( l o w ) ,  c u r r e n t  t o  m o t o r  i s  s h u t  OFF, w h i c h  e l i m i n a t e s  m o t o r  

torque.  T h i s  i n p u t  c a n  be d i s a b l e d  w i t h  Command [0019] .  

5.2.5 INDEXER STATUS OUTI?UTS 

F o u r  I n d e x e r  s t a t u s  o u t p u t s  are  a v a i l a b l e :  READY ( T e r m i n a l  2 8 ) ,  EBBOR 

( T e r m i n a l  23).  OUT1 ( T e n n i n a l  3 0 ) ,  OUT11 ( T e r m i n a l  31) .  T h e s e  o u t p u t s  g o  

low when t h e y  a r e  a c t i v e .  R e f e r  t o  sect : ion 3.6.2 f o r  ha rdware  d e s c r i p t i o n s  

of t h e s e  o u t p u t s .  
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RBBDY I f  t h i s  o u t : p u t  i s  a c t i v e  ( l o w ) ,  t h e  I n d e x e r  i s  r e a d y  t o  

a c c e p t  a n o t h e r  command. The r e a d y  s t a t u s  is u p d a t e d  e v e r y  2 

m i l l i s e c o n d s .  T h i s  o u t p u t  a l s o  c a n  be u s e d  t o  e c h o  

c h a r a c t e r s  when t h e  s e r i a i  programming mode is used. 

ERROR I f  t h i s  Output i s  a c t i v e  ( low),  a n  e r r o r  h a s  o c c u r r e d  which 

cou ld  p r e v e n t  r e c e i p t  of a command. Time d e l a y  between 

o c c u r r e n c e  of a n  e r r o r  a n d  t h e  o u t p u t  g o i n g  a c t i v e  i s  80 

m i c r o s e c o n d s .  E r r o r  c o u l d  be  m i n o r  o r  m a j o r .  SAVE ( s e e  

C h a p t e r  6) a n y  moves  o r  s e q u e n c e s  t h a t  h a v e  n o t  b e e n  

p r e v i o u s l y  s a v e d  and RESET Indexer  t o  c l e a r  e r r o r .  

0m1/01322 Programmable o u t p u t s  t h a t  (!an be used t o  i n d i c a t e  s t a t u s  o r  

d r i v e  e x t e r n a l  equipment.  Outpu t s  may be s e t  ON o r  OFF. 

5.2.6 MOTOR/DRIVE OUTPUTS 

T e r m i n a l s  61 t h r o u g h  66 c a r r y  t h e  s i g n a l s  t o  d r i v e  Compumotor m o t o r / d r i v e s .  

These o u t p u t s  may be c o n f i g u r e d  f o r  s ing le -ended  o r  d i f f e r e n t i a l  o u t p u t s  if 

a Compumotor m o t o r / d r i v e r  i s  n o t  used. 

T e r m i n a l s  5 9  (CY STEP) and  60  (CCU STEP:) p r o v i d e  s i g n a l s  t o  d r i v e  non- 

Compumotor s t e p p e r  t r a n s l a t o r s .  (See  s e c t i o n  3 6  f o r  s i g n a l  d e s c r i p t i o n s ) .  

5.2.7 UTILITY OUTPUTS 

A common s i g n a l  GBOmD is prov ided  at  Terminal  22. A +5 VDC s u p p l y  v o l t a g e  

i s  a v a i l a b l e  on T e r m i n a l  45. T h i s  s u p p l y  w i l l  p r o v i d e  u p  t o  1 Amp s e r v i c e ,  

which i s  s u f f i c i e n t  f o r  mos t  i n c r e m e n t a l  encoders.  

T e r m i n a l  4 6  (PULLUPS) p r o v i d e s  a  m e a n s  t o  p u l l  t h e  f o u r  I n d e x e r  s t a t u s  

o u t p u t s  ( s e e  s e c t i o n  5.2.5) t o  a h igh  (30 VDC maximum) l e v e l .  

5.3 BASIC neTB0D.S OF OPERATION 

Three  b a s i c  methods of o p e r a t i o n  (Unproe;rammed O p e r a t i o n ,  Preprogrammed 

O p e r a t i o n  and Dynamica l ly  Programmed Opera t ion)  a r e  a v a i l a b l e  a s  d e s c r i b e d  
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i n  s e c t i o n s  5.3.1, 5.3.2 and 5.3.3. T h r e e  t y p e s  o f  p r o c e d u r e s  based on t h e  

t h r e e  methods of o p e r a t i o n s  c a n  be used a s  f o l l o w s :  

a .  Manual  p r o c e d u r e s  b a s e d  on e i t h e r  Unprogrammed O p e r a t i o n  o r  

Preprogrammed Operat ion.  

b. Semi-automatic o r  a u t o m a t i c  p rocedures  u s i n g  d i s c r e t e  i n p u t s  o r  a  

p r o g r a m m a b l e  c o n t r o l l e r  i n  c o m b i n a t i o n  w i t h  P r e p r o g r a m m e d  

Opera t ions .  

c .  A u t o m a t i c  i n t e r a c t i v e  p r o 6 e d u r e s  u s i n g  a  c o m b i n a t i o n  o f  

Dynamically Programmed O p e r a t i o n s  and an o n - l i n e  programmable 

c o n t r o l l e r .  

5.3.1 NONPROGRAMMED OPERATION 

The I n d e x e r  can be set up f o r  a s i n g l e  move p a t t e r n  u s i n g  t h e  i n t e r n a l  D I P  

s w i t c h e s  ( s e e  s e c t i o n  3.7) a n d  t h e  F r o n t  P a n e l  d i s c r e t e 3  d e s c r i b e d  i n  

s e c t i o n  5.2.4. Af te r  s e t u p ,  w i r e  jumpers  o r  s w i t c h e s  can  be  connec ted  t o  

t h e  f r o n t  f a c e  of  t h e  u n i t  f o r  l o c a l  o p e r a t i o n .  While r e l a t i v e l y  e a s y  t o  

s e t  up, Nonprogrammed O p e r a t i o n  d o e s  n o t  t a k e  f u l l  a d v a n t a g e  of t h e  430 

c a p a b i l i t i e s .  

5.3.2 PREPROGRAMMED OPERATION 

The I n d e x e r  c a n  be p r e p r 3 g r a m m e d  f o r  m u l t i p l e  moves.  P r e p r o g r a m m e d  

O p e r a t i o n  a l l o w s  f u l l  u s e  o f  t h e  430  a a p a b i l i t i e s .  The  u n i t  c a n  be 

programmed manual ly  v i a  t h e  o p t i o n a l  Model 431 I n p u t  P a n e l ,  v i a  a  s e r i a l  

i n t e r f a c e  and t e r m i n a l  o r  c m p u t e r ,  o r  v i a  a  16-bi t  p a r a l l e l  i n t e r f a c e  and 

programmable c o n t r o l l e r .  A f t e r  programming is comple te ,  t h e  u n i t  can  be 

o p e r a t e d  manual ly  o r  c o n t m l l e d  by a  programmable c o n t r o l l e r .  Up t o  40 

d i f f e r e n t  moves and  1 5  d i f f e r e n t  c o m b i n a t i o n s  o f  moves  a n d  commands 

( c a l l e d  sequences )  can  be preprogrammed. ,After programming i s  c o m p l e t e ,  a  

programmable c o n t r o l l e r  o r  d i s c r e t e  c o n t r o l s  can  be used t o  a c c e s s  any move 

or sequence  f o r  f l o o r  o p e r a t i o n s .  

F i g u r e  5-2 i l l u s t r a t e s  a n  example o f  an  a p p l i c a t i o n  where preprogrammed 

sequences  and moves a r e  used i n  c o n j u n c t i o n  w i t h  D i s c r e t e  I n p u t s .  I n  t h i s  
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e x a m p l e ,  o n e  BCD t h u m b w h e e l  is u s e d  t o  i d e n t i f y  t h e  s e q u e n c e  number.  

A l t e r n a t i v e l y ,  t empora ry  jumpers o r  s i n g l e - p o l e ,  s i n g l e - t h r o w  s w i t c h e s  

cou ld  be used f o r  t h i s  func t ion .  

Preprogrammed O p e r a t i o n  u s i n g  t h e  S e r i a l  Programming Mode w i t h  a  computer  

o r  t e r m i n a l  r e q u i r e s  t h e  w e  of t h e  computer  o r  t e r m i n a l  o n l y  d u r i n g  t h e  

programming procedure .  A p a . r a l l e 1  i n t e r f a c e  (16 d a t a  b i t s  p l u s  5 d i s c r e t e  

s t r o b e s )  is used f o r  progra~nming v i a  a  programmable c o n t r o l l e r .  When t h e  

s e r i a l  i n t e r f a c e  is used t o  program t h e  Indexer ,  no  o t h e r  o p e r a t i o n s  can be 

execu ted  d u r i n g  t h e  programming procedure.  When t h e  p a r a l l e l  i n t e r f a c e  i s  

used t o  program t h e  u n i t ,  o t h e r  commands c a n  be executed.  

5.3.3 DYNAMICALLY PROGRAMMED OPERATION 

The I n d e x e r  can  be dynami-a l ly  programmed by a  programmable c o n t r o l l e r  

w h i l e  e x e c u t i n g  p r e v i o u s l y  programmed commands. Dynamica l ly  Programmed 

O p e r a t i o n  a l l o w s  f u l l  u s e  o f  t h e  430 c a p a b i l i t i e s  and h a s  t h e  p o t e n t i a l  f o r  

i n t e r a c t i v e  o n - l i n e  o p e r a t i o n .  The programmable c o n t r o l l e r  must  have t h e  

c a p a b i l i t y  t o  d r i v e  t h e  16 430 d a t a  i n p u t s  and t h e  5  430 s t r o b e  i n p u t s .  

5.4.1 GENERAL 

The I n d e x e r  is equipped w i t h  two t y p e s  of i n t e r n a l  memor ies  t o  s t o r e  d a t a  

and commands: 

A work ing  ( v o l a t i l e )  memory tha.t d o e s  n o t  r e t a i n  d a t a  when t h e  

I n d e x e r  i s  t u r n e d  OFF. D u r i n g  n o r m a l  o p e r a t i o n s  t h e  I n d e x e r  

r e f e r s  t o  t h i s  memory f o r  commands, moves, and s e q u e n c e s .  

A permanent  ( n o n . - v o l a t i l e )  memory t h a t  r e t a i n s  d a t a  and commands 

when t h e  I n d e x e r  is t u r n e d  OFF.. T h i s  memory i s  used on ly  f o r  

s t o r i n g  of commands, moves, and sequences .  The c o n t e n t s  o f  t h i s  

memory must  be c:opied i n t o  t h e  work ing  memory ( r e c a l l e d )  b e f o r e  

t h e  I n d e x e r  c a n  u s e  t h e  s t o r e d  i n f o r m a t i o n .  
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The r e l a t i o n s h i p  b e t w e e n  t h e  c o n t e n t s  o f  t h e  t w o  m e m o r i e s  i s  shown i n  

F i g u r e  5-3. The i n t e r n a l  DIP s w i t c h e s  are  m a n u a l l y  se t .  The d a t a  

r e g i s t e r s  c a n  be set on ly  by e x t e r n a l l y  g e n e r a t e d  i n p u t s .  

5.4.2 STRUCTURE OF MODEL 430 COMMANDS 

430 commands a r e  r e p r e s e n t e d  by Binary  Coded Decimal  (BCD) d i g i t s .  A BCD 

d i g i t  c a n  h a v e  a n y  v a l u e  f r o m  0 t o  9. A c o m b i n a t i o n  o f  f o u r  b i n a r y  

c h a r a c t e r s  c a l l e d  " b i t s "  a r e  used t o  d e f i n e  a  BCD d i g i t .  (A b i n a r y  i n p u t  

c a n  have o n l y  one o f  two states, such  a s  csn/off o r  zero/one.) Each b i t  i s  

a s s i g n e d  t h e  v a l u e  o f  z e r o  o r  OFF when i n a c t i v e  (OFF) and a s p e c i f i c  BCD 

v a l u e  when a c t i v e  (ON), a s  f o l l o w s :  

OFF - ON - 

BIT 1 0 1 
BIT 2  0  2 
BIT 3 0  4 
BIT 4 0  8 

The b i n a r y  i n p u t s  a r e  summed t o  d e f i n e  t h e  d e s i r e d  d e c i m a l  v a l u e .  F o r  

example,  t h e  b i t  p a t t e r n  f o r  t h e  d e c i m a l  v a l u e  of 7 would be 

STATUS -- VALUE INDICATED -- 

BIT 1 OW 1 
BIT 2 ON ;? 
BIT 3 OW 4 
BIT 4 OFF -- I3 

TOTAL '1 

S i m i l a r l y ,  f o r  a  d e s i r e d  decfimal v a l u e  o f  9 ,  t h e  b i t  combina t ion  would be 

STATUS -- VALUE INDICATED -- 

BIT 1 010 1 
BIT 2 OFF 0 
BIT 3 OFF 0 
BIT 4 010 - 8 

TOTAL 9 
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(Accelera t ion ,  Veloci ty I (Accelera t ion ,  Veloci ty I 

OPERATING MEMOR\! 

Defined Moves 

NON-VOLATILE MEMORY -- Defined moves through 40 

Defined Sequences t- Defined Sequences 

Distance, D i rec t ion ,  and 
Mode informat ion)  

I Go Home Setup Parameters t- Go Home Setup Parameters I 

Distance, D i r e c t i o n ,  and 

Mode information)  

Automatic Reca l l  S t a t u s  -t- Automatic Reca l l  S t a t u s  

Closed Loop Setup Parameters Closed Loop Setup Parameters 

Jog Accelera t ion  & Veloci ty Jog Accelera t ion  & Veloci ty 

Go Home Accelera t ion  & Veloci ty  Ih Home Accelera t ion  & Veloci ty T- 
Default  Distance Pammeter 

Current Accelera t ion  & Veloci ty I n t e r n a l  
D I P  Switches 

and Jumpers 

S igna l  p o l a r i t y  

Data Reg i s t e r s  No Provis ion  f o r  Data 
(R1 through R4) Regis te r  Content 

Figure 5-3. Model 430 Data Memory Organizat ion 
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When BCD d i g i t s  are used,  i n d i c a t e d  v a l u e s  greater t h a n  9 a r e  t r e a t e d  a s  

i n v a l i d  amounts. 

A l l  430 commands a r e  i d e n t i f i e d  w i t h  a f o u r - d i g i t  BCD c o m b i n a t i o n  (word) 

s u c h  a s  [ 0 0 2 4 1 ,  [ 0 2 2 2 1 ,  [ 0 1 1 5 ] ,  e t c .  Some, b u t  n o t  a l l ,  commands a l s o  

r e q u i r e  from one  t o  f o u r  s u p p o r t i n g  f o u r - d i g i t  BCD d a t a  words  t o  f u l l y  

d e s c r i b e  t h e  command. 

A l l  e x t e r n a l l y  g e n e r a t e d  BCD d a t a  i s  i n i t i a l l y  s t o r e d  i n  a s e t  of i n t e r n a l  

b u f f e r s  c a l l e d  r e g i s t e r s .  F o u r  d a t a  r e g i s t e r s  a n d  a  c o m m a n d  

( i d e n t i f i c a t i o n )  r e g i s t e r  a r e  used. The command e n t r y  p r o c e s s  d e s c r i b e d  i n  

s e c t i o n s  5.4.3 and 5.4.4 i d e n t i f i e s  what i n f o r m a t i o n  is t o  be e n t e r e d  i n t o  

e a c h  o f  t h e  r e g i s t e r s  a n d  w h e n  t h e  c o m m a n d  e n t r y  i s  c o m p l e t e .  

Subsequen t ly ,  t h e  430 t r a n s f e r s  t h e  c o n t e n t s  o f  t h e  r e g i s t e r s  i n t o  working 

memory f o r  f u r t h e r  p r o c e s s i n g .  E x t e r n a l l y  g e n e r a t e d  commands c a n  be 

e n t e r e d  v i a  t h e  p a r a l l e l  i n t e r f a c e  ( s e c t i o n  5.4.3) o r  t h e  s e r i a l  i n t e r f a c e  

( s e c t i o n  5.4.4). 

Each f o u r - d i g i t  r e g i s t e r  c a n  s t o r e  a number between 0  a n d  9,999. I f  t h e  

v a l u e  o f  t h e  d a t a  r e q u i r e d  t o  s u p p o r t  a  p a r t i c u l a r  command exceeds  9,999, 

m u l t i p l e  f o u r - d i g i t  r e g i s t e r s  a r e  used t o  d e f i n e  t h e  va lue .  For  example ,  

i f  t h e  number 12,167 i s  r e q u i r e d  f o r  a  oommand, t h e  r e g i s t e r  a s s i g n m e n t  

used t o  r e p r e s e n t  t h e  vali le would be 

R e g i s t e r  1  = d4d3d2dl = 2 1 6 7 

R e g i s t e r  2  dd7d6d5 = 0 0 0 1 

The two r e g i s t e r s  would be suarmed as f o l l o w s :  

BCD DIGIT - VALUE OF BCD DIGIT - 

R e g i s t e r  d l  = 7  
1  d2 = 60 

d 3  = 100 
d4  = 2,000 

R e g i s t e r  d5  = 10,000 
2 d6 = 0  

d 7  = 0  
d* = 0 

Sum = 12,167 

ASSIGNED VALUE X MULTIPLIER 
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S p e c i f i c  r e g i s t e r  a s s i g n m e n t s ,  which v a r y  from command t o  command, a r e  

d e s c r i b e d  i n  Chapter  6. 

5.4.3 PARALLEL INTERFACE CCIMMAND ENTRY 

The I n d e x e r  i s  n o r m a l l y  c o n f i g u r e d  f o r  t h i s  mode o f  o p e r a t i o n .  O t h e r  

o p e r a t i o n s  and p r o c e s s e s  can  o c c u r  when t h i s  mode is b e i n g  used.  T e r m i n a l s  

1 th rough  21 a r e  t h e  i n p u t s  f o r  t h e  p a r a l l e l  i n t e r f a c e  ( s e e  F i g u r e  5-4). 

T e r m i n a l s  1 t h r o u g h  1 6  d e f i n e  t h e  BCD w o r d s ,  a s  shown i n  F i g u r e  5-4A. 

T e r m i n a l s  17 th rough  21, which a r e  shown i n  F i g u r e  5-4B, a r e  t h e  "s t robe"  

i n p u t s  used t o  e n t e r  t h e  BCD words i n t o  t.he p roper  r e g i s t e r .  Data words  

a r e  i d e n t i f i e d  by d i f f e r e n t  s t r o b e s  a s  p a r t  o f  t h e  e n t r y  p rocess .  There- 

f o r e ,  t h e  o r d e r  o f  e n t r y  o f  t h e  d a t a  words  is n o t  i m p o r t a n t .  I n  a d d i t i o n ,  

you need o n l y  make e n t r i e s  f o r  t h e  s p e c i f i c  r e g i s t e r s  a s s o c i a t e d  w i t h  t h e  

command you a r e  e n t e r i n g .  

Note 

To avoid  m i s t a k e s ,  t h e  use  o f  a c o n s i s t e n t  

s y s t e m a t i c  procedure  f o r  t h e  e n t r y  o f  d a t a  

words i s  recommended. The form shown i n  

F i g u r e  5-5 c a n  be  u s e d  t o  a s s i s t  you i n  

t h i s  process .  

When t h e  Command s t r o b e  is a c t i v a t e d ,  t h e  I n d e x e r  a c c e p t s  t h e  c u r r e n t  BCD 

word s e t u p  on T e r m i n a l s  1 th rough  16 as t h e  command i d e n t i f i c a t i o n .  I n  

a d d i t i o n ,  t h e  I n d e x e r  acce :? t s  t h e  current ;  c o n t e n t s  o f  t h e  d a t a  r e g i s t e r s  

a s s o c i a t e d  w i t h  t h e  s p e c i f i c  command as t h e  v a l i d  d a t a  f o r  t h e  command 

b e i n g  e n t e r e d .  T h e r e f o r e ,  t h e  d a t a  words must  be c o r r e c t l y  e n t e r e d  b e f o r e  

t h e  Command s t r o b e  is a c t ~ v a t e d .  The recommended sequence  f o r  e n t e r i n g  

s p e c i f i c  commands is i n c l u d e d  i n  t h e  summary command t a b l e s  o f  Chap te r  6. 

5.4.4 SERIAL INTERFACE COMMAND ENTRY 

Command e n t r y  i n  t h i s  mode d i f f e r s  f rom t h e  p r o c e s s  used f o r  command e n t r y  

v i a  t h e  p a r a l l e l  i n t e r f a c e  i n  s e v e r a l  i m p o r t a n t  ways, as f o l l o w s :  

a .  The s e r i a l  i n p u t  mode  preclude:^ any o t h e r  o p e r a t i o n  d u r i n g  t h e  

p e r i o d  when t h e  mode is a c t i v e .  
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Four D i n i t  

Bin;:; ;IT 
D e s i g n a t i o n  Assignment 

SIGNIFICANT BIT 1 
DIGIT BIT 2 
(LSD) BIT 3 

(Maximum BCD Value - 9999) 

- 
BCD Word 
[ 0 ( 1 1 2 [ 7 '  

ZITS 

STROBES 

Command S t r o b e  1 
Data !%robe 1 
Data :Strobe 2 
Data S t r o b e  3 20 
Data S t r o b e  4 21 

430 
Terminal  

No. 

1 
2 
3 
4 

- 

F i g u r e  5-4. P a r a l l e l  I n t e r f a c e  

5-15 

+ 5- 

- L. BIT 9 
BIT 10 
BIT 11 

MOST BIT 12 - SIGNIFICANT BIT 13 
DIGIT BIT 14 
(MSD) 

Assigned 
Value 

1 
2 
4 
8 

-- 
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Program name : Date: --- / / 

Ente r  t h e  commands, and r e q u i r e d  d a t a  f o r  each c o m a n d ,  below: 

Command Name D a t a  Reg. 1 Data Reg. 2 Ats Reg. 3 Data Reg. 4 Command No. 

F i g u r e  5-5. I n d e x e r  Comand Language Shee t  
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b. Data  words must  be e n t e r e d  i n  a  s p e c i f i c  o r d e r  and e n t r i e s  a r e  

r e q u i r e d  f o r  a l l  r e g i s t e r s .  

c .  The I n d e x e r  mus't be c o n f i g u r e d  f o r  t h e  s e r i a l  i n p u t  mode a s  

d e s c r i b e d  i n  s e c t i o n  3.6.2. 

To a c t i v a t e  t h e  S e r i a l  Programming Mode, 

>> Connect t h e  430 t o  t h e  h o s t  p e r  : sec t ion  3.6.2.3 ( F i g u r e  3-8). 

>> Ground t h e  START and STOP t e r m i n a l .  

To e x i t  t h e  S e r i a l  Programming Mode, 

>> Unground t h e  STAM and STOP t e r m i n a l .  

>> T r a n s m i t  o n e  a d d i t i o n a l  ASCII: c h a r a c t e r  t o  t h e  I n d e x e r  o r  

momenta r i ly  ground t h e  AESOLUTE :input t e r m i n a l .  

The d a t a  f o r m a t  f o r  e n t e r i n g  commands is f i x e d  and i n f l e x i b l e .  For each 

command e n t r y  u s i n g  t h e  s e r i a l  i n p u t  mode!, t h e  I n d e x e r  r e q u i r e s  f i v e  BCD 

words. These  BCD words cor respond  t o  t h e  d a t a  f o r  R e g i s t e r s  1 through 4 

and t h e  command i d e n t i f i c a t i o n  number and mus t  be e n t e r e d  i n  t h a t  o rde r .  

Each of t h e  words  may c o n s i s t  of one t o  f o u r  d i g i t s  i n  t h e  range  o f  0  t o  

9,999. The l e a d i n g  0 s  need n o t  be e n t e r e d .  (For  example ,  0004 would be 

e n t e r e d  a s  4. a n d  0 2 4 0  would be e n t e r e d  a s  240.) D a t a  w o r d s  f o r  e a c h  

r e g i s t e r  m u s t  be i n c l u d e d  a.s p a r t  o f  t h e  command e n t r y  even  i f  t h e  command 

r e q u i r e s  no d a t a .  

Spaces  ( d e l i m i t e r s )  a r e  used t o  i n d i c a t e  when a  word ends.  These s p a c e s  

must be i n s e r t e d  between t h e  d a t a  words. A c a r r i a g e  r e t u r n  i n s t e a d  of  t h e  

command s t r o b e  i s  used t o  i n d i c a t e  t h a t  t h e  command e n t r y  is complete .  I f  

t h e  n u m b e r s  p r e c e d i n g  t h e  c a r r i a g e  r e t u r n  d o  n o t  c o n f o r m  t o  t h e  a b o v e  

f o r m a t ,  t h e  e n t i r e  command e n t r y  w i l l  be r e j e c t e d .  The f irst  c h a r a c t e r  o f  

t h e  command e n t r y  mus t  n o t  be preceded by any spaces .  The c a r r i a g e  r e t u r n  

must  n o t  be accompanied by a  " l i n e  feedn c h a r a c t e r .  Some t e r m i n a l s  have a  

f u n c t i o n  c a l l e d  "au to  l i n e  f e e d  p r e s s , "  which s e n d s  a l i n e  f e e d  c h a r a c t e r  

w i t h  e a c h  c a r r i a g e  r e t u r n  when you p r e s s  t h e  RETURN key. T h i s  f u n c t i o n  

must  be d i s a b l e d .  
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An example of a command e n t r y  l i n e  v i a  the  s e r i a l  input  mode us ing  Command 

C02001 ( sec t ion  6.7.1.11, which is intended t o  def ine  Move Number 7 t o  be 

118,750 motor s t e p s  i n  t h e  counterclockwise d i r e c t i o n ,  would be 

7 100 11 8750 200<CR> (<CR> : ca r r i age  r e t u r n )  

This corresponds t o  e n t e r i n g  t h e  following: da t a  and command i n  t h e  p a r a l l e l  

format: 

R 1  - R2 - -. R3 R4 Command 

0007 0100 0011 8750 0200 

To e n t e r  a  command t h a t  does not  r e q u i r e  any suppor t ing  d a t a  words such as  

Command [02921, RECALL PROGRAH PROM MEMORY ( sec t ion  6.7.4), t h e  command 

l i n e  would be 

0 0 0 0 292<CR> 

For computer owners, s e v e r a l  B A S I C  language programs a r e  a v a i l a b l e  from 

Compumotor t o  f a c i l i t a t e  genera t ing ,  s t o r i n g ,  and t r a n s m i t t i n g  progpams f o r  

the  430. Programs s e n t  by a  computer must incorpora te  a 10-millisecond 

delay between commands t o  g ive  t h e  430 t ime t o  process them. The SAVE 

PROCEAU, RECALL PROGRAU FROM UEHORP, and AUTORECALL OB POYER UP commands 

take  longer.  

5.5 U M G ,  STORING AND CEMGING PROGRUSS 

The op t iona l  AUTORECALL OE POWER-UP capab: i l i ty  can be used t o  au tomat i ca l ly  

copy t h e  informat ion  from permanent memory t o  working memory each t ime the  

I n d e x e r  i s  t u r n e d  O N  (powered-up) o r  RESET. (See  s e c t i o n  6.9.5 f o r  

AUTORECALL ON POWER-UP d e t a i l s ) .  R e c a l l  can  be o b t a i n e d  by m a n u a l l y  

e n t e r i n g  t h e  BECAL.L PROGBdm FROU KEUORT command v i a  t h e  p a r a l l e l  o r  s e r i a l  

i n t e r f ace .  (See s e c t i o n  6.9.4 f o r  RECALL PROGRAU PROH HEHORY d e t a i l s ) .  
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a.  To u s e  t h e  Model  4 3 1  f o r  t h e  ENABLE AUTORECALL ON POYER-UP 

command, 

>>  S e t  t h e  thum:,wheel s w i t c h e s  t o  0 0 0 1  (0000 : f u n c t i o n  o f f )  

>> P r e s s  DS2 (Data S t r o b e  2) 

>>  S e t  t h e  thumbwheels s w i t c h e s  t o  0293 

>> P r e s s  Q4D ST0 (Command S t r o b e )  

b. To u s e  t h e  Model 431 f o r  t h e  BECAIJ. PROGRAM FROU KEMORY commald, 

>> S e t  t h e  thumbwheel s w i t c h e s  t o  0292 

>> P r e s s  CPID ST0 

c .  To e n t e r  t h e  EHdBLE AIlTOBECAL,L 011 POWER-UP command v i a  t h e  s e r i a l  

i n t e r f a c e ,  

>> A c t i v a t e  t h e  s e r i a l  i n t e r f a c e  

>> E n t e r  t h e  f o l l o w i n g  command l i n e  

0 1 0 0 293<CR> ( 0000293 = :Function OFF) 

d.  To e n t e r  t h e  RECALL PROGRAM FRONU UEMORY command v i a  t h e  s e r i a l  

i n t e r f a c e  

>>  A c t i v a t e  t h e  s e r i a l  i n t e r f a o e  

>> E n t e r  t h e  f o l l o w i n g  command l i n e  

5 . 5 . 2  SAVE 

E x t e r n a l l y  s e n e r a t e d  pmgram commands a r , ?  i n i t i a l l y  e n t e r e d  i n t o  working 

memory. The c o n t e n t s  of working  memory c s n  be cop ied  t o  pe rmanen t  memory 

u s i n g  t h e  SAVE command. 
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CArnON'  

You n e e d  t o  be  v e r y  c a r e f u l  when y o u  u s e  t h e  

SAVE PROGRAM command t o  a v o i d  u n i n t e n t i o n a l  

changes  o f  t.he i n f o r m a t i o n  s t o r e d  i n  permanent  

memory.  S A V E  PROGRAH c h a n g e s  t h e  e n t i r e  

c o n t e n t s  o f  p e r m a n e n t  memory t o  m a t c h  t h e  

c u r r e n t  c o n t e n t s  o f  t h e  w o r k i n g  memory (see 

s e c t i o n  6.9.3). I f  w o r k i n g  memory i s  b l a n k ,  

SAVE PROGRAM w i l l  b l ank  t h e  permanent  memory. 

a. To change a n  e x i s t i n g  s t o r e d  program 

>> RECALL PRCIGRAM FROM MEMORY t h e  c o n t e n t s  o f  t h e  permanent 

memory t o  working memory 

>>  E n t e r  t h e  changes you want; t o  make u s i n g  t h e  Model 431 I n p u t  

P a n e l  o r  t h e  s e r i a l  i n t e r f a c e  

>> h t e r  t h e  SAVE PROGRAM command 

(0292 p l u s  CND STB vi.a 431 

0 0 0 0 292<CR> (vi.a s e r i a l  i n t e r f a c e )  

Note 

The s a f e s t  way t o  approach t h e  SAVE PROGRBn 

o p e r a t i o n  i s  t o  RE'CALL t h e  c o n t e n t s  o f  

permanent memory, make any d e s i r e d  changes  

t o  t h e  e x i s t i n g  i n f s s r m a t i o n ,  a d d  a n y  new 

i n f o r m a t i o n  and t h e n  SAVE t h e  c o n t e n t s  of 

working memory. 

The c o n t e n t s  of  working memory may be examined i f  t h e  LIST PROGRAM command 

(command [ 0 3 1 1 ] )  is used. T h i s  command w i l l  c a u s e  t h e  430 t o  t r a n s m i t  a 

l i s t i n g  o f  PREDEFINED MOVES and PREDEFINED SEQUENCES. 
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b. To r e p l a c e  t h e  c o n t e n t s  o f  permanent  memory w i t h  a Copy of t h e  

c u r r e n t  c o n t e n t s  o f  w o r k i n g  memory,  e n t e r  t h e  SAVE PROGRAM 

command a s  no ted  above. 

Not,e 

If you i n a d v e r t e n t l y  l o s e  programs t h r o u g h  

t h e  use  o f  S A V E  PROGPAU,  you w i l l  have t o  

r e e n t e r  t h e  ' l o s t  infcsrmation i n t o  working 

memory and t h e n  SAVE t h e  new i n f o r m a t i o n .  
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Chapte r  6  

IBDKXER CCCWaWS 

This  c h a p t e r  d e s c r i b e s  t h e  BCD commands t h a t  a r e  used t o  program and /o r  

c o n t r o l  t h e  Indexer .  A l l  o f  t h e  commands d e s c r i b e d  i n  t h i s  c h a p t e r  a r e  

e n t e r e d  v i a  t h e  p a r a l l e l  o r  s e r i a l  i n t e r f a c e  

For e a s e  o f  u s e  and p r e s e n t a t i o n ,  t h e  430 commands a r e  subd iv ided  i n t o  t h e  

f o l l o w i n g  f u n c t i o n a l  g roups :  

a. S h a f t  H o t i o n  S e t u p  Commands (Tab le  6-1, page 6-6) 

b. P o s i t i o n  D e s c r i p t i o n  Commands (Tab le  6-2, page 6-7) 

c. Execu te  o r  Cont inue  Execut ion Commands ( T a b l e  6-3, page 6-8) 

d .  S t o p  o r  Pause  Commands (Tab le  6-4, page 6-91 

e .  P o s i t i o n  Track ing  Commands (Tab le  6-5, page 6-11) 

f .  Programming and S t o r e  Commands (Tab le  6-6, page 6-13) 

g. G e n e r a l  Purpose  Commands (Tab le  6-7, page 6-14) 

! m e s e  f u n c t i o n a l  g r o u p s  a r e  p r e s e n t e d  i n  summary form i n  s e c t i o n  6.2 i n  t h e  

t a b l e s  i n d i c a t e d  above. Each t a b l e  r e f e r e n c e s  t h e  s e c t i o n  t h a t  d e s c r i b e s  

t h e  l i s t e d  command in d e t a i l .  I n  a d d i t i o n ,  a n  a l p h a b e t i c a l  and n u m e r i c a l  

l i s t i n g  o f  t h e  commands is inc luded  a t  t h e  end o f  t h e  c h a p t e r .  

6.1.1 CONVENTIONS USED I N  TEXT 

A l l  BCD commands a r e  i d e n t i f i e d  by a f o u r - d i g i t  d e c i m a l  whole  number; f o r  

e x a m p l e ,  0 1 2 0 ,  0 0 5 5 ,  0301 ,  e t c .  The command i d e n t i f i c a t i o n  number  i s  

h i g h l i g h t e d  in t h e  t e x t  w i t h  b r a c k e t s ,  [ I ;  f o r  example,  [02011, [00221, and 

[0014] .  T h e s e  b r a c k e t s  are  f o r  i l l u s t r a t i v e  p u r p o s e s  o n l y  a n d  a r e  n o t  

r e c o g n i z e d  by the I n d e x e r  as p a r t  o f  t h e  command i d e n t i f i c a t i o n .  These 

b r a c k e t s  a r e  n o t  p a r t  o f  t h e  command a n d  s h o u l d  n o t  b e  e n t e r e d  when 

commands are e n t e r e d .  
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Some o f  t h e  commands a r e  f u l l y  d e f i n e d  by t h e  f o u r - d i g i t  i d e n t i f i c a t i o n  
number. I n  many c a s e s ,  a d d i t i o n a l  d a t a  e n t r y  is r e q u i r e d  t o  f u l l y  d e f i n e  

t h e  command is shown i n  t h e  t e x t  by t h e  n o t a t i o n  

where (dddd) r e p r e s e n t s  t h e  d a t a  r e q u i r e d  and d  is a  number between 0  and 
9. The t e x t  body i n d i c a t e s  t h e  e x a c t  number o f  d i g i t s  i n  t h e  d a t a  word. 
I f  more t h a n  one d a t a  word is r e q u i r e d ,  t h i s  i s  a l s o  shown i n  t h e  t e x t ;  
f o r  example 

w h e r e  d  i n d i c a t e s  t h e  r e q u i r e d  v a l u e  o f  a  number  f r o m  0  t o  9 a n d  b  

i n d i c a t e s  a  "0" o r  a  "1" i s  r e q u i r e d  i n  o t h e r  than  a  v a l u e  between 0  and 9. 

Note 
To conse rve  s p a c e ,  a n  a b b r e v i a t e d  form o f  t h i s  

n o t a t i o n  is used i n  T a b l e s  6-1 th rough  6-7. I n  
t h e  example  above t h e  n o t a t i o n  would be shown 
a s  [ 0 0 5 6 1 0 .  

Commands t h a t  a r e  d e p e n d e n t  u p o n  o t h e r  commands a r e  f l a g g e d  w i t h  a n  

ampersand ( k )  ; f o r  example,  

Note 
I n  T a b l e s  6-1 t h r o u g h  6-7 t h e  a s s o c i a t e d  

commands a r e  a l s o  i n d i c a t e d  i n  column 1.  I n  
t h e  e x a m p l e  a b o v e ,  t h e  e n t r y  i s  [ 0 0 6 5 1 (  ) &  

[02161, 102171. 

6.1.2 CCMBINATIONS OF BCD COMMANDS 

430 commands w i t h  t h e  p r o p e r  a t t r i b u t e s  ( s e e  s e c t i o n  6.1.3) c a n  be  s t o r e d  
as p a r t  o f  a  s e t  o f  commands t h a t  d e f i n e  a  move o r  sequence o f  moves. The 
d e f i n i t i o n s  t h a t  f o l l o w  a p p l y  t o  command combina t ions .  
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PREDEFINED MOVE: A c o m b i n a t i o n  o f  i n d i v i d u a l  BCD commands t h a t  d e f i n e  a 

s i n g l e  move. A PREDEFINED MOVE c a n n o t  i n c l u d e  a n o t h e r  

PREDEFINED MOVE o r  PREDEFINED SEQUENCE. 

PREDEFINED A c o m b i n a t i o n  of i n d i v i d u a l  BCD commands i n c l u d i n g  one  

SEQUENCE: o r  m o r e  PREDEFINED MOVE commands.  A PREDEFINED 

SEQUENCE canno t  i n c l u d e  o t h e r  PREDEFINED SEQUENCES. 

The I n d e x e r  can  s t o r e  40 PREDEFINED MOVES and 15 PREDEFINED SEQUENCES. 

6.1.3 DEFINITION OF COMMAND ATTRIBUTES 

Command a t t r i b u t e s  d e f i n e  t h e  o p e r a t i o n a l  use  and p r i o r i t y  o f  t h e  commands. 

The 430 commands can  have o n e  o r  more of t h e  f o l l o w i n g  a t t r i b u t e s :  

SEQUENTIAL: BCD commands t h a t  can  be s t o r e d  as  p a r t  o f  a PREDEFINED 

SEQUENCE. I n d i c a t e d  by (Seq) i n  t h e  summary command 

t a b l e s .  

IMMEDIATE: P r i o r i t y  commands t h a t  a r e  i m m e d i a t e l y  e x e c u t e d  

whenever t h e y  a r e  e n t e r e d  v i a  t h e  P a r a l l e l  I n t e r f a c e .  

When t h e s e  commands a r e  i n c l u d e d  a s  p a r t  o f  a 

PREDEFINED SEQUENCE, t h e y  d o  n o t  h a v e  a n y  s p e c i a l  

p r i o r i t y .  I n d i c a t e d  by (Imm) i n  t h e  summary command 

t a b l e .  

DOMINANT: Commands t h a t  m u s t  be c o m p l e t e d  b e f o r e  a n o t h e r  

s e q u e n t i a l  command can  be execu ted .  IMMEDIATE commands 

c a n  be e x e c u t e d  c o n c u r r e n t l y  w i t h  DOMINANT commands. 

I n d i c a t e d  by (Dom) i n  t h e  summary command t a b l e s .  

DELAYED ACTION: Commands t h a t  are dependent  upon a n  e x t e r n a l  i n p u t  o r  

e v e n t  t o  c o m p l e t e  e x e c u t i o n  o f  t h e  command. I n d i c a t e d  

by (Dly) i n  t h e  summary command t a b l e s .  

The c o n v e n t i o n s  used i n  t h e  t e x t  are summarized i n  F i g u r e  6-1. 
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NOMENCLATURE 
FOR A SPECIFIC 
COMMAND INDICATES ENTRY 

OF DATA WORD 
REQUIRED* 

EXECUTE 

INDICATES 
DEPENDENT 
ON OTHER 

BRACKETS TO 

COMMAND 

A PREDEFINED MOVE [0064](00dd)k (DOMINANT, SEQUENTIAL) 

IDENTIFICATION 
NUMBER 

REFER TO SECTION 
6.1.3 FOR DEFINITION 

SPECIFIC OF POSSIBLE ATTRIBUTES 
FORMAT OF 
DATA WORD 

*Shown i n  Tab les  6-1 through 6-7 by ( ) 

**Shown i n  T a b l e s  6-1 th rough  6-7 w i t h  i d e n t i f i c a t i o n  number o f  a s s o c i a t e d  

commands ( e . g . ,  h 0200 t o  0213) 

*"Shown i n  a b b r e v i a t e d  form i n  T a b l e s  6-1 t h r o u g h  6-7 ( e . g . ,  Do!& Seq)  

F i g u r e  6-1. Conventions Used t o  D e s c r i b e  430 BCD Conmands 

Each t a b l e  p r e s e n t s  i n d i v i d u a l  4 3 0  B C D  commands i n  s u m m a r y  fo rm.  The 

recommended sequence f o r  e n t r y  of a s s o c i a t e d  d a t a  word is i n c l u d e d  i n  t h e s e  

t a b l e s .  (See Chap te r  5 for  a d i s c u s s i o n  o f  d a t a  words.) The f o r m a t  f o r  

t h e  summary command t a b l e  is d e t a i l e d  i n  F i g u r e  6-2. 
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SECTION TO READ FOR DETAILED DESCRIPTION OF COMMAND 

-CCMMAND IDENTIFICATION NUMBER 

C O M M A N D  NOMENCLATURE 

r RECOMMENDED SEQUENCE OF DATA WORD ENTRY 

I rVALUE OR CHOICE TO BE ENTERED 

T a b l e  6-5. 

v 

r S P E C I F I C  DATA M BE ENTERED 

INDICATES DEPENDENCY ON OTHER COMMANDS 

0 INDICATES DATA WORDS ENTRY REQUIRED i' 
-COMMAND ATTRIBUTES 

F i g u r e  6-2. E x p l a n a t i o n  of Summary  Command T a b l e  F o r m a t  

6-5 
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Table 6-1. Shaft Motion'Setup Commands 
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Table 6-1. Shaft Motion Setup Commands (Continued) 

Table 6-2. Position Definition Commands 
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Table 6-3. Execute o r  Continue Commands 

mr1- n u b r  or 
n 0 s . t ~ :  65 .535  

EErCLIIE LOOP U M T L  
mlrxm 
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T a b l e  6-5. P o s i t i o n  T r a c k i n g  Commands ( C o n t i n u e d )  

R e q u i r e  u s e  of a n  E n c o d e r  

v .  C 
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Table 6-7. General Purpose Commands 

REV. C 
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T a b l e  6-7. G e n e r a l  P u r p o s e  Commands ( C o n t i n u e d )  

REV. C 
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6.3 D E Z U U D  DESCRIPTION OF 430 caMABDS 

Each f u n c t i o n  g r o u p  c o r r e s p o n d i n g  t o  one  of t h e  summary program command 

t a b l e s  o f  s e c t i o n  6.2 is d e s c r i b e d  in a  s e p a r a t e  s e c t i o n .  

A s t a n d a r d  f o r m a t  ( F i g u r e  6-3) is used f o r  t h e  d e t a i l e d  d e s c r i p t i o n  of t h e  

commands. Example 1 o f  F igure  6-3 i l l u s t r a t e s  a command t h a t  r e q u i r e s  

a d d i t i o n a l  command d a t a .  The number  o f  d a t a  w o r d s  r e q u i r e d ,  w h i c h  

c o r r e s p o n d s  t o  t h e  number o f  d a t a  r e g i s t e r s  u s e d ,  is l i s t e d  immedia te ly  

below t h e  command d e s c r i p t i o n  l i n e .  ( F n t r y  c a n  r e q u i r e  o n e  to f o u r  d a t a  

words). I n  Example 2 ,  f o u r  d a t a  words a r e  r equ i red .  

m e  s p e c i f i c  d a t a  r e q u i r e d  is d e s c r i b e d  i m m e d i a t e l y  below t h e  second l j n e  

( h b e r  of hta YOAS:). The c o n t e n t  o f  each  d a t a  r e g i s t e r  used is d e f i n e d  

p l u s  t h e  l i m i t s  on d a t a  v a l u e s  s p e c i f i e d .  

I n  E x a m p l e  1 ,  t h e  a l l o w e d  v a l u e s  f o r  t h e  r e g i s t e r  a r e  0 o r  1 .  T h i s  

r e q u i r e m e n t  is h i g h l i g h t e d  i n  t h e  command d e s c r i p t i o n  l i n e  by t h e  d a t a  word 

n o t a t i o n  (000b). I f  t h e  d a t a  word d i g i t  were a d e c i m a l  number between 0  

and 9, a  "d" i n s t e a d  o f  a  "b" would be used,  as shown in Example 2. When 

t h e  d a t a  word r e p r e s e n t s  a  s e t  o f  v a l u e s ,  t h e  set  o f  v a l u e s  is p r e s e n t e d  

i m m e d i a t e l y  be low t h e  s u b j e c t  d a t a  word. (See F i g u r e  6-3, Example 2.) 

The l a s t  p o r t i o n  o f  t h e  d e t a i l e d  command d e s c r i p t i o n  t e x t  i s  a d e f i n i t i o n  

o f  t h e  f u n c t i o n s  pe r fo rmed  by t h e  command. 

The s h a f t  mo t i o n  p a r a m e t e r s  i n c l u d e  d i r e c t i o n ,  v e l o c i t y ,  and a c c e l e r a t i o n .  

m e s e  commands, which s e t  up t h e  way t h e  Compumotor motor  s h a f t  w i l l  move, 

a r e  summarized in Tab le  6-1. 

If t h e  v e l o c i t y  o r  a c c e l e r a t i o n  v a l u e s  e n t e r e d  exceed t h e  c a p a b i l i t y  of t h e  

m o t o r / d r i v e ,  t h e  m o t o r / d r i v e  w i l l  stall w i t h o u t  damage when a move u s i n g  

t h e s e  v a l u e s  is execu ted .  
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-SECTION NO. 

IDENTIFICATION NO. 
DATA ENIRY REQUIRED \ r b  ; BINARY ENIRY REWIRED 1 \ \\ P" ATTRIWT" 

MG4E DIRE!XION [00201(00W) ( I M D I A T E ,  SEQUENTIAL) 

I Nmber or D a t a  Woras: 1-NUmER OF FSGISTERS WED 

RZ = 0000  far n o r m a l  d i r e c t i o n  

RZ = 0001  reverses move d i r e c t i o n  p o r t i o n  of move mmmand 

FlRlCTICH WHAT THE W W N D  DOES 

Thi. mmmand m n t r a l s  t h e  way t h e  I n d e x e r  . . . . . . . . . . . . . . 

VALUE A TO BE EKTERED ( 1  DIGIT) 
d = DECIMAL DIGIT ( 0  TO 9 )  

VALUE B TO BE EhTERED ( 1 0  DIGITS) . 
d . DECIHAL DIGIT (0 TO 9 )  

6.4.3 VELOCITY [0261](WW)(OOdddddddddd) (IHNEDIATE, SEQUENIIAL) 

1 N m b e r  of D a t a  Wards: 4 /LIMIT OF R1 VALUE 
J 

R1 = 0006 - v e l o c i t y  range ( 1  t o  5 )  
INTERPRETATION OF 
VALUE OF R1 

Maximum V e l o c i t y  
V e l o c i t y  V e l o c i t y  R e s o l u t i o n  

16.667 
1.6667 LIMIT OF - 

VALUE OF 

RZ, R3, R4 = OWd,dddd ,dddd  - v e l o c i t y  u n i t s  

t o  t h a t  maximum v a l u e .  

/ 
E n t r i e r r  b e t w e e n  1 a n d  2 ,147 ,483 ,6117  u n i t a  a r e  l e g a l .  I f  t h e  v e l o c i t y  
e n t e r e d  is a b v e  t h e  maximum f o r  t h e  range s p c i r i e d ,  t h e  v a l u e  w i l l  r e v e r t  

. 

F i g u r e  6-3. Command D e s c r i p t i o n  F o r m t s  
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6.4.1 SET M O V E  DIRECTION [ ~ ~ ~ ~ ] ( ~ ~ ~ ~ ) ( I M M E D I A T E , S E Q U E N T I A L ,  SAVED) 

Number of Data Words: 1 

R2 = 0000 f o r  normal d i r e c t i o n  

R2 = 0001 reverses  move d i r e c t i o n  por t ion  of move command 

FUNCTION 

This command c o n t r o l s  the  way the  Indexer  i n t e r p r e t s  t h e  d i r e c t i o n  informa- 

t i o n  included i n  a l l  move commands. When R2 0000, t h e  d i r e c t i o n  of motion 

of a l l  moves i s  i n  accordance with t h a t  of a  s p e c i f i c  command o r  t h e  s t a t u s  

of Terminal 36 (DIBECTIOB). R2 = 0001 r e v e r s e s  the  i n t e r p r e t a t i o n  of the  

d i r e c t i o n  information so t h a t  predefined incremental moves w i l l  run back- 

wards, and a b s o l u t e  pos i t i on ing  opera t ions  w i l l  be executed i n  mirror-image 

fash ion  on the  oppos i te  s i d e  of t h e  zero posi t ion.  R2 = 0001 r e v e r s e s  t h e  

s e n s e  of t h e  f r o n t  p a n e l  DIBECTIOB i n p u t .  I n  a d d i t i o n ,  R2 = 0001 w i l l  

cause any GO HOME opera t ion  t o  be executed i n  the  r e v e r s e  d i r e c t i o n ,  wi th  

the exception t h a t  t h e  f i n a l  approach d i r e c t i o n  w i l l  not  be reversed ,  and 

t h e  f i n a l  s t o p p i n g  p o s i t i o n  w i l l  be on t h e  same s i d e  of  t h e  HOME l i m i t  

s i g n a l  a s  o r i g i n a l l y  d e f i n e d .  C a u t i o n  i s  recoamended when using  t h i s  

command. Af ter  power-on o r  BESET, t h e  Indexer d e f a u l t s  t o  n o r n a l  d i r e c t i o n  

i n t e r p r e t a t i o n  ( e q u i v a l e n t  of R2 = 0000). 

6.4.2 SET START/STOP VELOCITY [ O Z l 4 ]  (OOdddddddddd) (IMMEDIATE, SEQUENTIAL, 

SAVED) 

Number of Data Words: 3  

R2,R3,R4 = OOdd,dddd,dddd - the  S ta r t /S top  v e l o c i t y  i n  s t e p s / s e c  

(1 t o  2,147,483,647 steps/second) 

FUNCTION 

T h i s  command d e f i n e s  t h e  S t a r t I S t o p  v e l o c i t y .  The S t a r t l S t o p  v e l o c i t y  

f e a t u r e  i s  used  w i t h  low r e s o l u t i o n  s t e p p e r  moto r s  t o  s k i p  o v e r  low 

v e l o c i t i e s  where these  motors w i l l  e x h i b i t  ca t a s t roph ic  resonance e f f e c t s .  

When e x e c u t i n g  a  move whose v e l o c i t y  i s  g r e a t e r  t h a n  t h e  S t a r t / S t o p  

v e l o c i t y ,  t h e  a c c e l e r a t i o n  t o  t h a t  v e l o c i t y  b e g i n s  a t  t h e  S t a r t / S t o p  
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v e l o c i t y ,  and  d e c e l e r a t i o n  ends  a t  t h e  S t a r t I S t o p  v e l o c i t y .  A c c e l e r a t i o n  

t o  and d e c e l e r a t i o n  from t h e  S t a r t i s t o p  v e l o c i t y  i s  i n s t a n t a n e o u s .  When 

e x e c u t i n g  a  move whose  v e l o c i t y  i s  l e s s  t h a n  t h e  S t a r t I S t o p  v e l o c i t y ,  

a c c e l e r a t i o n  t o  t h a t  v e l o c i t y  w i l l  b e  i n s t a n t a n e o u s .  The  S t a r t I S t o p  

v e l o c i t y  i s  a l w a y s  s p e c i f i e d  i n  u n i t s  o f  s t e p s  p e r  second. A f t e r  power-on 

o r  BESET, t h e  S t a r t I S t o p  v e l o c i t y  i s  d e f i n e d  as zero.  

The  ~ t a r t l ~ t o p  v e l o c i t y  i s  a  p a r t  o f  a l l  m o v e s  p e r f o r m e d  e x c e p t  f o r  t h e  

f i n a l  a p p r o a c h  p o r t i o n  of t h e  GO HOME o p e r a t i o n .  

6.4.3 SET VELOCITY [0261](00Od)(00dddddddddd) (IMMEDIATE, SEQUEYTIAL, SAVED) 

Number of D a t a  Words: 4  

R2,R3,R4 = OOdd,dddd,dddd - v e l o c i t y  u n i t s  

R1 = OOOd - v e l o c i t y  range  ( 0  t o  5) 

I f  a n  i n v a l i d  v e l o c i t y  r a n g e  is  s p e c i f i e d ,  t h e  command i s  i g n o r e d .  R a n g e  

z e r o  i s  t y p i c a l l y  u s e d  w i t h  a  Compumotor m o t o r l d r i v e .  I f  t h e  v e l o c i t y  

e n t e r e d  i s  a b o v e  t h e  maximum f o r  t h e  r a n g e  s p e c i f i e d ,  t h e  v a l u e  w i l l  r e v e r t  

t o  t h a t  maximum v a l u e .  

FUNCTION 

T h i s  command d e f i n e s  a  d e f a u l t  v e l o c i t y  t o  b e  u s e d  f o r  a l l  m o v e s  e x c e p t  

PERFORM A CONTINUOUS MOVE USING THE J O G  PARAMETERS (Command [0283]). 

R1 
( a )  

0  
1 
2  
3  
4  
5  

REV. C 

V e l o c i t y  
U n i t s  

S t e p s l s e c  
S teps110  s e c  
S teps /100  s e c  
S teps /1000  s e c  
S teps /min  
S t e p s / l / 2  s e c  

S t e p  P u l s e  
Width 

(Mlcroseconds)  

1 
10 

100 
1000 

6  0  
2  

Maximum 
V e l o c i t y  

( S t e p s I S e c )  

546.133.3 
54,613.33 
5,461.333 
546.1333 
9,102.222 
1 ,092,266.67 

V e l o c i t y  
R e s o l u t i o n  
( S t e p s I S e c )  

16.667 
1.6667 
0.16667 
0.016667 
0.27778 

33.333 
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The v e l o c i t y  d e f i n e d  by t h i s  command will on ly  app ly  t o  moves d e f i n e d  a f t e r  

t h i s  command i s  invoked. Moves d e f i n e d  b e f o r e  t h i s  command is  i s s u e d  w i l l  

use  t h e  v e l o c i t y  and a c c e l e r a t i o n  d e f i n e d  a t  t h e  time they were defined.  

If t h i s  command i s  n o t  u s e d ,  a  d e f a u l t  v a l u e  f o r  t h e  v e l o c i t y  ( a n d  

a c c e l e r a t i o n )  is e s t a b l i s h e d  by t h e  i n t e r n a l  DIP s w i t c h e s  when power is  

a p p l i e d  t o  t h e  430. See  s e c t i o n  3.7 f o r  d e t a i l s  r e g a r d i n g  t h e  l o c a t i o n  and 

s e t t i n g  o f  t h e  DIP Switches .  

Suppose you have a 1,000 s t e p  p e r  r e v o l u t i o n  d r i v e ,  w i t h  a top  speed o f  

1800 RPM (30 r e v / s e c ) ,  which r e q u i r e s  a  5 -mic rosec  s t e p - p u l s e  width.  I n  

o r d e r  t o  g e n e r a t e  a  move a t  a  v e l o c i t y  o f  900 RPM (15 r e v / s e c ) ,  You must 

e n t e r  t h i s  command w i t h  t h e  fo l lowing  c o n s i d e r a t i o n s :  

a .  S t e p  p u l s e  width  must be 5 microsec  o r  m o r e . . . s e l e c t  Range 1  

b. , V e l o c i t y  must  be conver ted  to t h e  r i g h t  u n i t s :  

900 RPM r e q u i r e s  15,000 z t e p s / s e c  

15,000 s t e p s / s e c  must be e n t e r e d  a8  150,000 s t e p s / l O  seconds  

f o r  Range 1  

The r e s u l t i n g  command and d a t a  word s t r u c t u r e  is  

(Range) ( V e l o c i t y  Value)  

R 1 R2 + - - - R4 Cad R3 ,.- - 
0001 0000 0015 0000 0261 
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6 . 4 . 4  SET ACCELERATION 102621 (000d) (OOddddddddddXIMMEDIATE, 

SEQUEmIAL, SAVED) 

Number of D a t a  Words: 4 

R1 = OOOd - a c c e l e r a t i o n  range  (0  t o  2 )  

d = 0 a c c e l  u n i t s  a r e  v e l o c i t y  u n i t s  p e r  second  

d  = 1 a c c e l  u n i t s  a r e  v e l o c i t y  u n i t s  p e r  1 0  s e c o n d s  

d = 2  a c c e l  u n i t s  a r e  v e l o c i t y  u n i t s  p e r  100  s e c o n d s  

If a n  i n v a l i d  r a n g e  i s  s p e c i f i e d ,  t h e  command is  i g n o r e d .  

R2,R3,R4= OOdd,dddd,dddd - a c c e l e r a t i o n  v a l u e  

(1 t o  2,147,483,647 a c c e l e r a t i o n  u n i t s )  

FUNCTION 

T h i s  command d e f i n e s  t h e  d e f a u l t  a c c e l e r a t i o n  t o  b e  u s e d  f o r  a l l  moves  

e x c e p t  PERFORM A CONTINUOUS MOVE USING THE J O G  PARAHETERS (Command [0283]) 

and t h e  JOG + and J O G  - i n p u t s .  The a c c e l e r a t i o n  d e f i n e d  by t h i s  command 

w i l l  o n l y  a p p l y  t o  m o v e s  d e f i n e d  a f t e r  t h i s  command i s  i n v o k e d .  Moves  

d e f i n e d  b e f o r e  t h i s  command i s  i s s u e d  w i l l  u s e  t h e  v e l o c i t y  and  

a c c e l e r a t i o n  d e f i n e d  a t  t h e  t ime t h e y  were d e f i n e d .  

I f  t h i s  command i s  n o t  u s e d ,  a d e f a u l t  v a l u e  f o r  t h e  a c c e l e r a t i o n  (and  

v e l o c i t y )  i s  e s t a b l i s h e d  by t h e  i n t e r n a l  DIP s w i t c h e s  when power i s  f i r s t  

a p p l i e d  t o  t h e  430. S e e  s e c t i o n  3.7 f o r  d e t a i l s  r e g a r d i n g  t h e  l o c a t i o n  and 

s e t t i n g  of DIP s w i t c h e s .  

6.4.5 SET J O G  VELOCITY [0281](OOOd)(OOdddddddddd) (IMMEDIATE, SEQUENTIAL, 

SAVED ) 

Number of  D a t a  Words: 4 

R1 = OOOd - v e l o c i t y  range  ( 0  t o  5 )  

Note  

See  s e c t i o n  6.4.3 f o r  s p e c i f i c  v a l u e s  of  R1. 
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If a n  i n v a l i d  v e l o c i t y  r ange  is s p e c i f i e d ,  t h e  command is i g n o r e d .  

R2,R3,R4 = OOdd,dddd,dddd ( v e l o c i t y  u n i t s )  

E n t r i e s  b e t w e e n  1  a n d  2 , 1 4 7 , 4 8 3 , 6 4 7  u n i t s  a re  l e g a l .  If t h e  v e l o c i t y  

e n t e r e d  i s  above t h e  maximum f o r  t h e  range  s p e c i f i e d ,  t h e  v a l u e  w i l l  r e v e r t  

t o  t h e  maximum v a l u e  f o r  t h e  range.  

FUNCTION 

T h i s  command d e f i n e s  t h e  J O G  v e l o c i t y ,  which is  u s e d  o n l y  f o r  PERFORM A 

CONTINUOUS MOVE USING THE J O G  PARAMETERS (Command [ 0 2 8 3 1 )  w i t h  t h e  J O G  + 
and JOG - i n p u t s .  

The v e l o c i t y  d e f i n e d  by t h i s  command w i l l  o n l y  a p p l y  t o  J O G  moves. The 

i n i t i a l  v a l u e  f o r  t h e  J O G  v e l o c i t y  i s  d e f i n e d  a t  power-on t o  be 2,500 s t e p s  

p e r  second ( s l o w ) .  

6.4.6 SET J O G  ACCELERATION [0282](00Cd)(OOdddddddddd) (IMMEDIATE, 
SEQUENTIAL) 

Number o f  D a t a  words: 4  

Rl : OOOd - a c c e l e r a t i o n  range ( 0  t o  2 )  

d = 0  a c c e l  u n i t s  a r e  v e l o c i t y  u n i t s  p e r  second  
d : 1  a c c e l  u n i t s  a r e  v e l o c i t y  u n i t s  p e r  1 0  s e c o n d s  
d = 2  a c c e l  u n i t s  a r e  v e l o c i t y  u n i t s  p e r  100 s e c o n d s  

I f  an i n v a l i d  r a n g e  i s  s p e c i f i e d ,  t h e  command is  i g n o r e d .  

R2,R3,R4 = OOdd,dddd,dddd - a c c e l e r a t i o n  v a l u e  
( 1 t o  2,147,483,647 a c c e l e r a t i o n  u n i t s )  

FUNCTION 

T h i s  command d e f i n e s  t h e  J O G  a c c e l e r a t i o n ,  which  i s  used  o n l y  f o r  PERFORM A 

CONTINUOUS MOVE USING THE J O G  PARAMETERS (Command E02831)  w i t h  t h e  J O G  + 

and JOG - i n p u t s .  

REV. C 
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The a c c e l e r a t i o n  d e f i n e d  by t h i s  command w i l l  o n l y  a p p l y  t o  J O G  moves. The 
i n i t i a l  v a l u e  f o r  t h e  J O G  a c c e l e r a t i o n  i s  2,147,483,647 s t e p s  p e r  second 

p e r  s e c o n d  (maximum). 

6.4.7 SET GO HOME VELOCITY [0284](000d)(OOdddddddddd) (IMMEDIATE, 
SEQUENTIAL) 

Number of Da ta  Words: 4 

R1 = OOOd - v e l o c i t y  range  (0 t o  5 )  

Note 

See  s e c t i o n  6.4.3 f o r  s p e c i f i c  v a l u e s  of R1. 

I f  a n  i n v a l i d  range  i s  s p e c i f i e d ,  t h e  command i s  i g n o r e d .  

R2,IU,R4 = OOdd,dddd,dddd - ( v e l o c i t y  u n i t s )  

E n t r i e s  b e t w e e n  1 a n d  2 , 1 4 7 , 4 8 3 , 6 4 7  u n i t s  a r e  l e g a l .  I f  t h e  v e l o c i t y  

e n t e r e d  i s  a b o v e  t h e  maximum f o r  t h e  range  s p e c i f i e d ,  t h e  v a l u e  w i l l  r e v e r t  

t o  t h e  maximum v a l u e  f o r  t h e  range.  

FUNCTION 

T h i s  command d e f i n e s  t h e  GO HOME v e l o c i t y ,  which i s  used by t h e  GO HOME and 

GO TO CLOSED-LOOP HOME commands (Commands [0057] a n d  [0058]) a n d  t h e  GO 

BOME i n p u t .  The  v e l o c i t y  d e f i n e d  by t h i s  command w i l l  o n l y  a p p l y  t o  G O  

HONE moves. The i n i t i a l  v a l u e  f o r  t h e  GO HOME v e l o c i t y  i s  d e f i n e d  by DIP 

s w i t c h e s  (SWl-1 t o  -5). S e e  s e c t i o n  3.7 f o r  d e t a i l s  o n  t h e  l o c a t i o n  a n d  

s e t t i n g  o f  DIP s v i t c h e s .  

6.4.8 SET GO HOME ACCELERATION [0285](OOOd)(OOdddddddddd) (IMMEDIATE, 
SEQUENTIAL) 

Number of  D a t a  words: 4  

R1 = OOOd - a c c e l e r a t i o n  r a n g e  ( 0  t o  2 )  

d  - 0  a c c e l  u n i t s  a r e  v e l o c i t y  u n i t s  p e r  second 
d  = 1 a c c e l  u n i t s  a r e  v e l o c i t y  u n i t s  p e r  1 0  s e c o n d s  
d  = 2  a c c e l  u n i t s  a r e  v e l o c i t y  u n i t s  p e r  100  s e c o n d s  
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If an invalid range is specified, the command is ignored. 

R2,R3,R4 = OOdd,dddd,dddd - acceleration value 
(1 to 2,147,483,647 acceleration unf ts) 

FUNCTION 

This command defines the GO HOME acceleration, vhich is used by the GO HOME 

and GO TO CLOSED-LOOP ROME commands (Comnands [0057] and [0058])  and the GO 

HOME input. 

The acceleration defined by this command applies to GO ROME moves 

only. DIP switches SW3-6 to -8 and SW4-1 to -8 define the initial 

value for the GO HOME acceleration. See section 3.7 for details. 

Described in detail below, these commands are summarized in Table 6-2. 

6.5.1 SET OFFSET FROM ZERO [0046](OWddddddddd) (IMMEDIATE, SEQUENTIAL) 

Number of Data Words: 3 

R2,R3,R4 = 000d,dddd,dddd - Number of clockwise steps from zero - OlOd,dddd,dddd - Number of counterclockwise steps from zero 
(1 to 134,217,728 steps) 

Values of the first two digits of R 2  other than 00 or 01 here will cause 

this command to be ignored. If an absolute position is specified that is 
outside the legal range, this command is ignored. 

FUNCTION 

This command defines the present position as an offset (in motor steps) 

from zero (equivalent to the post-move position after an ABSOLUTE move). 
The two highest order digits entered in R2 define the direction of the 

offset. To set the current position to zero, use Comand [0048]. 
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6.5 .2  SET THE PRESENT POSITION AS ABSOLUTE ZERO [0048](IMMEDIATE, 
SEQUENTIAL) 

Number of Data Words: none 

FUNCTION 

 his command causes the  cu r ren t  p o s i t i o n  of the  motor t o  be assigned a s  the  

a b s o l u t e  zero pos i t ion .  The a b s o l u t e  ze ro  p o s i t i o n  i s  t h e  r e fe rence  point  

f o r  a b s o l u t e  pos i t i on ing  moves. A f t e r  power-on o r  BESET, a b s o l u t e  zero i s  

d e f i n e d  t o  be t h e  p o s i t i o n  t h e  motor  i s  a t  vhen  t h e  power-on o r  RESET 

occur red .  The I n d e x e r  w i l l  s e t  i t s  i n t e r n a l  p o s i t i o n  c o u n t e r  t o  z e r o  f o r  

both open- and closed-loop operat ion.  

Note 

The a b s o l u t e  zero  p o s i t i o n  and t h e  pos i t i on  of 

t h e  HOME l i m i t  s v i t c h  a r e  two i n d e p e n d e n t  

l o c a t i o n s  and o n l y  co inc ide  i f  f i r s t  a GO HOME 

command (Command [0057])  i s  executed then t h e  

[0048] command i s  executed. 

6.5.3 DEFINE HOME [0056](0ddd)(Obbb) (IMMEDIATE, SEQUENTIAL, SAVED) 

Number of Data Words: 2 

R l  = Oddd, Edge Approach V e l o c i t y  defined a s  a  percentage of GO HOME 

v e l o c i t y  ( I  t o  100%) (use SWI-1 thru  -4) 

R2 : --------------------------- 
always 0 

a c t i v e  s t a t e  of HOME i n p u t ,  0 = low and 1 : high 

a c t i v e  edge o f  HOME i n p u t ,  0 = CW edge and 1 = CCW edge 

f i n a l  approach d i r e c t i o n ,  0 = CW and 1 : CCW 

* 
Ignored f o r  closed-loop GO HOME 
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FUNCTION 

T h i s  command a l l o v s  t h e  u s e r  t o  d e f i n e  t h e  p r e c i s e  HOME p o s i t i o n  w i t h  

r e s p e c t  t o  a  HOME i n p u t  s i g n a l  of f i n i t e  w i d t h  and f i x e d  p o s i t i o n ,  

r e g a r d l e s s  of t h e  i n i t i a l  approach  d i r e c t i o n .  T h i s  s i g n a l  i s  t y p i c a l l y  

s u p p l i e d  by a  l o a d - a c t i v a t e d  s v i t c h  when t h e  l o a d  i s  i n  t h e  d e s i r e d  

posi t ion.  The command a l s o  de f ines  t h e  v e l o c i t y  and d i r e c t i o n  used t o  make 

the  f i n a l  approach. I f  t h i s  command i s  not invoked, d e f a u l t  v a l u e s  f o r  the 

a b o v e  c o n d i t i o n s  a r e  o b t a i n e d  f rom t h e  i n t e r n a l  DIP s w i t c h  s e t t i n g s  a t  

power-on. 

Edge Approach V e l o c i t y  - The Edge Approach Ve loc i ty ,  s p e c i f i e d  by R1, 

i s  t h e  v e l o c i t y  a t  which t h e  f i n a l  s e a r c h  f o r  t h e  HOME p o s i t i o n  i s  

conducted. No a c c e l e r a t i o n  parameter is used i n  t h i s  f i n a l  phase of 

the  homing operation. Therefore,  t h e  motor must be a b l e  t o  reach the 

d e s i g n a t e d  speed  from a  s t a n d s t i l l .  C o n s e q u e n t l y ,  a  heavy  l o a d  

r e q u i r e s  a  low speed.  The r e p e a t a b i l i t y  of t h e  HONE p o s i t i o n  i s  

r e l a t e d  t o  the  Edge Approach Veloc i ty .  A lower Edge Approach V e l o c i t y  

y i e l d s  a  more r e p e a t a b l e  and more accura t e  f i n a l  HOME posi t ion.  The 

Edge Approach V e l o c i t y  i s  d e t e r m i n e d  a s  a  p e r c e n t a g e  of t h e  l a s t  

v e l o c i t y  parameter used. V e l o c i t y  may be defined with Command [0261]. 

Percentages g r e a t e r  than 100 o r  equa l  t o  0  a r e  i n v a l i d  and w i l l  cause 

i t s  command t o  be ignored .  To d e t e r m i n e  t h e  a c t u a l  Edge Approach 

Ve loc i ty ,  use  t h e  fo l lowing  formula: 

Edge Approach Veloc i ty  = ( d e f a u l t  ve loc i ty*)  X R1/100 

A c t i v e  S t a t e  of HOME I n p u t - -  b3 of d a t a w o r d R 2  d e f i n e s  t h e  a c t i v e  

s t a t e  of t h e  HOME i n p u t .  b3 = 0  means t h e  HOME i n p u t  i s  a c t i v e  low. 

b3 = 1 means t h e  HOME i n p u t  is  a c t i v e  h igh .  The HOME i n p u t  i s  a  

l e v e l - s e n s i t i v e  i n p u t  and must  be a c t i v e  f o r  a  minimum of f o u r  

m i l l i s e c o n d s  during the  homing ope ra t ion  i n  order  f o r  the  Indexer  t o  

perform p rope r ly  ( see  F igure  6-4). 

Act ive  Edge of HOME I n p u t  - b2 of d a t a  word R2 d e f i n e s  t h e  edge t h a t  

w i l l  be used f o r  GO HOME. 

*Set w i th  command [0261] 
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When s e a r c h i n g  f o r  t h e  HOME p o s i t i o n ,  t h e  430 s e a r c h e s  f o r  a  s p e c i f i c  

edge o f  t h e  a c t i v e  HOUE input .  

Tne c l o c k w i s e  and c o u n t e r c l o c k w i s e  edges  o f  a n  a c t i v e  h i g h  HOUE i n p u t  

a r e  shown i n  F i g u r e  6-5. The edge d e f i n e d  a s  HOME is independent  o f  

t h e  d i r e c t i o n  d e f i n i t i o n  ( s e e  Command [00201), a s  is t h e  F i n a l  Approach 

D i r e c t i o n  d i s c u s s e d  b e l o w .  T h i s  i s  t o  i n s u r e  t h a t  t h e  h o m i n g  

o p e r a t i o n  w i l l  a l w a y s  f i n i s h  i n  t h e  same l o c a t i o n .  

I f  b2 = 0, t h e  HOME p o s i t i o n  is  t h e  c l o c k w i s e  (CW) e d g e  o f  t h e  a c t i v e  

HOUE i n p u t ,  if b2 = 1 t h e  HOME p o s i t i o n  is t h e  c o u n t e r c l o c k w i s e  (CCW) 

edge o f  t h e  a c t i v e  HOUE i n p u t .  For example,  as t h e  motor  moves t h e  

load  p a s t  t h e  HOME l i m i t  s w i t c h ,  t h e  i n i t i a l  s w i t c h  c l o s u r e  marks t h e  

" l e a d i n g  edge" o f  t h e  s i g n a l  a s  shown above. The s w i t c h  opens a g a i n  

when t h e  l o a d  h a s  gone by, g i v i n g  t h e  " t r a i l i n g  edge" o f  t h e  s i g n a l .  

I f  t h e  motor  is t u r n i n g  i n  t h e  c l o c k w i s e  d i r e c t i o n ,  t h e  t r a i l i n g  edge 

is d e f i n e d  as t h e  c l o c k w i s e  edge. 

I f  t h e  I n d e x e r  i s  p e r f o r m i n g  a  c l o s e d - l o o p  GO HOME, t h e  e d g e  

d e f i n i t i o n  g i v e n  by b2 is  i g n o r e d .  I n s t e a d ,  t h e  h o m i n g  e d g e  i s  

d e f i n e d  by t h e  F i n a l  Approach D i r e c t i o n  and a n  i n t e r n a l  DIP s w i t c h  

( s e e  s e c t i o n  3 . 7 ) .  

F i n a l  Approach D i r e c t i o n  -- b l  o f  d a t a  word R2 s p e c i f i e s  t h e  F i n a l  

Approach D i r e c t i o n  f o r  f i n d i n g  t h e  HOME p o s i t i o n .  h i s  means t h a t  t h e  

HOME p o s i t i o n  w i l l  a l w a y s  be  a p p r o a c h e d  f r o m  t h e  s a m e  a b s o l u t e  

d i r e c t i o n .  I f  b ,  = 0, t h e  f i n a l  approach w i l l  be i n  t h e  c l o c k w i s e  

d i r e c t i o n .  I f  b l  = 1 ,  t h e  f i n a l  approach is i n  t h e  c o u n t e r c l o c k w i s e  

d i r e c t i o n .  

The GO HOME move is des igned  t o  be r a p i d  and r e p e a t a b l e .  The i n i t i a l  

s e a r c h  d i r e c t i o n  i s  s p e c i f i e d  w i t h  t h e  G O  HOME command (Command 

C00571). I f  a n  e n d - o f - t r a v e l  l i m i t  i s  e n c o u n t e r e d ,  t h e  m o t o r  w i l l  

r e v e r s e  and s e a r c h  i n  t h e  o t h e r  d i r e c t i o n .  I f  t h e  l i m i t  s w i t c h  a t  t h e  

o p p o s i t e  e n d - o f - t r a v e l  is p r e s s e d ,  t h e  s e a r c h  f o r  HOME i s  abandoned. 
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Figure 6-6 shows t h e  Homing c y c l e  s t a r t i n g  i n i t i a l  search  f o r  the  HOME 

i n p u t  (1). When t h e  a c t i v e  edge  of  i n t e r e s t  i s  found (2 )  ( e i t h e r  a t  

cons tant  v e l o c i t y  o r  during a c c e l e r a t i o n ) ,  t h e  Indexer  w i l l  begin t o  

d e c e l e r a t e  the  motor. 

This  r e s u l t s  i n  overshoot  due t o  d e c e l e r a t i o n  (3). The Indexer notes  

the  d i s t ance  i t  has  overshot  and w i l l  perform a  recovery  move (4) t o  

ge t  back t o  the  approximate l o c a t i o n  of t h e  HOME pos i t ion .  The f i n a l  

approach (5) t o  the  HONE p o s i t i o n  w i l l  be performed a t  the  s p e c i f i e d  

percent  of d e f a u l t  v e l o c i t y  (defined i n  R1) i n  t h e  s p e c i f i e d  a b s o l u t e  

d i r e c t i o n  (defined i n  R2). 

These commands a r e  summarized i n  Tab le  6-3. This  group i n c l u d e s  commands 

to :  

a .  

b. 

C. 

d. 

Repeat a  sequence of commands ([0032] [0033]) 

Define and execute a  move ([0050], [0051], [0052]) 

Execute a  predefined move ([0057], [0064], [0065], [0255], [0283]) 

Continue a  suspended ope ra t ion  [0072] 

6.6.1 REPEAT COMMANDS 

6.6.1.1 LOOP [0032](0ddd)(OOOddddd) (SEQUENTIAL) 

Number of Data Words: 3  

Rl - Oddd - number of commands t o  be repeated ( 1  t o  255) 

R2,R3 = 000d.dddd - number of t imes t o  r epea t  ( 1  t o  65,535) 

REV.  C 
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FUNCTION 

This command can be used only in a PRGDEFILWD SEQUENCE. Its purpose is to 
allow repetitive execution of a list of commands. A maximum of 255 
commands may be within the loop. The loop may be repeated up to 65,535 
times. A LOOP command inserted within another LOOP command will be 
ignored. If zero is specified in Rl or in R 2  and R3, the command is 
ignored. To perform an "infinite" loop, use [0033) below and don't enter 
the CONTINUE (0074 command. 

Note 
LOOP commands are processed in such a way that 
an exclusive operation dominant command must 
follow the LOOP command in the sequence. If 
there are no moves included in the sequence 
that follows the LOOP command, add a short time 

delay (1 msec) outside the loop to the sequence 
using Command (00411 (section 6.7.1.2). 

6.6.1.2 EXECUTE LOOP UNTIL CONTINUE [0033](0ddd) (SEQUENTIAL) 

Number of Data Words: 1 

R1 = Oddd - number of commands to be repeated (1 to 255) 

FUNCTION 

This command can be used only in a PREDEFINED SEQUENCE. Its purpose is to 
allow repetitive execution of a list of commands until the external 
controller issues a CONTINUE command (Command [0072]). Upon receipt of a 

CONTINLTE command, the loop command list will be completed, and any commands 
following the loop in the PREDEFINED SEQUENCE will then be executed. A 

LOOP command inserted within another LOOP command will be ignored. Never 
entering the COIiTINUE command constitutes and "infinite loop". 

6.6.2 SINGLE MOVE DEFINITION AND EXECUTION COMMANDS 

6.6.2.1 EXECUTE CONTINUOUS MOVE [.0050](000b)& (DOMINANT, SEQUENTIAL) 

Number of Data Words: 1 

R 2  = 0000 - clockwise, 
= 0001 - counterclockwise 
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This command will accelerate the motor to run at constant speed using the 

velocity and acceleration defined in Commands [0261] and [0262] as 

parameters. The value in R2 specifies the direction in which the move is 

to be executed. These directions may be reversed using the DEFINE MOTOR 

DIRECTION command (Command [OOZO]). If the velocity and acceleration have 

not been defined since power-on, the default values for these parameters 

set on the internal DIP switches will be used. 

6.6.2.2 EXECUTE PERFORM AN INCREMENTAL MOVE [00511(0bdddddddddd)& 
(DOMINANT, SEQUENTIAL) 

Number of Data Words: 3 

R2,R3,R4 = OOdd,dddd,dddd - clockwise move 
= Oldd,dddd,dddd - counterclockwise move 

(1 to 2,147,483,647 steps) 

FUNCTION 

This command executes a move of a number of steps at the velocity and 

acceleration defined by Commands [0261] and [0262]. The direction of the 

move is defined by the first two digits of the value entered in R2. Values 

other than 00 or 01 here will cause this command to be ignored. If the 

velocity and acceleration have not been defined since power-on, their 

values will be the default values set on the internal DIP switches. 

This command cannot be executed with Position Maintenance on. 

6.6.2.3 EXECUTE PERFORM AN ABSOLUTE MOVE [0052](0Wddddddddd)& (DOMINANT, 

SEQUENTIAL) 

Number of Data Words: 3 

R2,R3,R4 - 000d,dddd,dddd - clockwise move - 010d,dddd,dddd - counterclockwise move 
(1 to 134,217,728 steps) 

REV. C 

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



FUNCTION 

This command executes  a  move t o  an a b s o l u t e  pos i t i on  a number of s t e p s  away 
from the  a b s o l u t e  ze ro  p o s i t i o n  a t  t h e  v e l o c i t y  and a c c e l e r a t i o n  defined by 

Commands [0261] and [0262]. The d i r e c t i o n  of t h e  move i s  g i v e n  by t h e  

f i r s t  two d i g i t s  o f  t h e  v a l u e  i n  r e g i s t e r  R2. V a l u e s  o t h e r  t h a n  00 o r  01 

h e r e  w i l l  c a u s e  t h i s  command t o  be  ignored .  I f  a n  a b s o l u t e  p o s i t i o n  i s  

s p e c i f i e d  t h a t  i s  o u t s i d e  t h e  l e g a l  r ange ,  o r  i f  t h e  c u r r e n t  a b s o l u t e  

pos i t i on  of t h e  motor i s  ou t s ide  t h e  l e g a l  range, no move w i l l  be executed. 

I f  t h e  motor i s  pos i t ioned  ou t s ide  the  v a l i d  a b s o l u t e  p o s i t i o n i n g  range 
(-134,217,728 t h r o u g h  +l34 ,217,728) ,  a  r e l a t i v e  move must  b e  e x e c u t e d  t o  
r epos i t i on  the  motor wi th in  the  v a l i d  a b s o l u t e  pos i t i on ing  range before any 

a b s o l u t e  moves may be  execu ted .  E x e c u t e s  o n l y  w i t h  P o s i t i o n  Main tenance  

o f f .  

6.6.3 EXECUTE PREDEFINED MOVE COMMANDS (Cannot be executed wi th  Pos i t i on  
Maintenance on) 

6.6.3.1 EXECUTE GO ROME [0057](000b)& (DOMINANT, SEQUENTIAL) 

Number of Data Words: 1 

R2 = 0000 i n i t i a l  search  d i r e c t i o n  - clockwise 

= 0001 i n i t i a l  search  d i r e c t i o n  - counterclockwise 

FUNCTION 

This command w i l l  cause t h e  Indexer  t o  move the  motor i n  sea rch  of t h e  HOME 

l i m i t  switch a t  t h e  v e l o c i t y  and a c c e l e r a t i o n  defined by Commands (02841 
and 102851 o r  by t h e  i n t e r n a l  DIP s w i t c h e s  a t  power-on. I f  a n  end-of- 

t r a v e l  l i m i t  i s  encountered, t h e  motor w i l l  r e v e r s e  and t r y  searching  i n  
the o t h e r  d i r ec t ion .  I f  t h e  l i m i t  switch a t  t h e  oppos i te  end of t r a v e l  i s  

p r e s s e d ,  t h e  s e a r c h  f o r  HOME i s  abandoned. The HOME a p p r o a c h  v e l o c i t y  

takes  the  p l a c e  of t h e  normal S t a r t I S t o p  v e l o c i t y  i n  t h i s  move. 

The v a l u e  i n  R2 s p e c i f i e s  t h e  d i r e c t i o n  the  Indexer  w i l l  begin moving the  
motor a s  i t  begins i t s  s ea rch  f o r  t h e  HOME input.  This  command w i l l  no t  be 

performed i f  i s sued  when t h e  motor i s  moving. I f  t h e  HOME i n p u t  and f i n a l  
approach parameters have not  been def ined  s ince  power-on, t h e  v a l u e s  on the  

i n t e r n a l  DIP swi tches  w i l l  be used. 
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6.6.3.2 EXECUTE A PREDEFINED MOVE [0064](00dd)& (DOMINANT, SEQlENTIAL) 

Number of Data Words: 1 

R1 = OOdd, P r e d e f i n e d  Move number ( 1  t o  40) 

FUNCTION 

T h i s  command w i l l  c a u s e  t h e  I n d e x e r  t o  perform a  p r e v i o u s l y  d e f i n e d  move 

r e f e r e n c e d  by t h e  number i n  R1. The move d e f i n i t i o n  c o n t a i n s  i n f o r m a t i o n  

s p e c i f y i n g  t h e  d i r e c t i o n ,  v e l o c i t y ,  a c c e l e r a t i o n ,  d i s t a n c e ,  and  move type 

( i n c r e m e n t a l ,  a b s o l u t e ,  o r  c o n t i n u o u s ) .  Moves a r e  p r e d e f i n e d  u s i n g  

Commands [ 0 2 0 0 ]  t h r o u g h  [0213]. A command t o  e x e c u t e  a  move whose number 

i s  o u t s i d e  t h e  a b o v e  r a n g e  o r  a move t h a t  h a s  n o t  b e e n  d e f i n e d  w i l l  be 

ignored.  The m o t o r  mus t  be s t o p p e d  f o r  t h i s  command t o  be execu ted .  

6.6.3.3 EXECUTE A PREDEFINED SEQUENCE [00651(00ddd)& (DOMINANT) 

Number of Data  Words: 1  

R1 = OOdd - PREDEFINED SEQUENCE number ( 1  t o  15) 

FUNCTION 

T h i s  command c a u s e s  a p r e v i o u s l y  d e f i n e d  s e q u e n c e  t o  be  e x e c u t e d .  A 

s e q u e n c e  may be d e f i n e d  u s i n g  Commands C02161 a n d  C02171. Up t o  15 

d i f f e r e n t  sequences  may be def ined .  If t h e  sequence h a s  n o t  been d e f i n e d ,  

t h i s  command is  ignored .  The f u n c t i o n  of  t h i s  command may be d u p l i c a t e d  

u s i n g  t h e  SPECIAL i n p u t  ( s e e  Command [0301]). 

6.6.3.4 EXECUTE TEST MOVE LO2551 (DOMINANT) 

Number of Da ta  Words: None 

FUNCTION 

T h i s  command c a u s e s  a  set p a t t e r n  of motion. I f  a s t a n d a r d  Compumotor 

m o t o r / d r i v e  ( 2 5 , 0 0 0  s t e p s  p e r  r e v o l u t i o n )  i s  c o n n e c t e d  t o  t h e  4 3 0 ,  t h e  
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m o t o r  s h a f t  w i l l  t u r n  o n e  c o m p l e t e  r e v o l u t i o n  i n  t h e  c o u n t e r c l o c k w i s e  

d i r e c t i o n  and t h e n  one c o m p l e t e  r e v o l u t i o n  i n  t h e  c l o c k w i s e  d i r e c t i o n .  The 

s i g n a l  t o  t h e  m o t o r / d r i v e  d u r i n g  e a c h  o f  t h e  above moves is 5000 s t e p s  p e r  

second which r e s u l t s  i n  a  0.2 revo lu t ion-per - second  move. F o l l o w i n g  t h e  

move, t h e  Status i n d i c a t o r .  on t h e  f r o n t  o f  t h e  430 w i l l  l i g h t  ( r e d ) ,  and 

t h e  ERROR o u t p u t  w i l l  be  a c t i v e .  To r e s t o r e  t h e  I n d e x e r  t o  n o r m a l  

o p e r a t i o n  a f t e r  t h i s  command is used,  RESET t h e  I n d e x e r  by c y c l i n g  AC power 

o r  by d r i v i n g  t h e  RESET i n p u t  low. 

6.6.3.5 EXECUTE CONTINUOUS MOVE U S I N G  THE JOG PARAMETERS C02831(000b)& 

(WMINANT, SEQUENTIAL) 

Number o f  Data  Words: 1 

R2 = 0000 - c l o c k w i s e  move 

: 0001 - c o u n t e r c l c r c k ~ i s e  move 

FUNCTION 

T h i s  command w i l l  p e r f o r m  a t r a p e z o i d a l  c o n t i n u o u s  move u s i n g  t h e  J O G  

v e l o c i t y  and J O G  acce1erat : ion d e f i n e d  i n  Commands C02811 and C02821 a s  

p a r a m e t e r s .  I f  t h e  J O G  v . e l o c i t y  and a c c e l e r a t i o n  have n o t  &en  d e f i n e d  

s i n c e  power-on, d e f a u l t  p a r a m e t e r s  w i l l  be d e f i n e d  as f o l l o w s :  

J O G  v e l o c i t y :  2 , 5 0 0  s t e p s / s e c o n d  

JOG a c c e l e r a t i o n :  2 ,147,483,647 s t e p s / s e c o n d  s q u a r e d  

6.6.4 CONTINUE COMMANDS 

6.6.4.1 CONTINUE [ 0 0 7 2  1 (IMMEDIATE) 

Number of Data  Words: None 
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FUNCTION 

If a command has been performed instructing the Indexer to wait for a 

CONTINUE command, this command allows processing to proceed. Otherwise 

this command is ignored. 

6.7 STQP or PAUSE COlMAHDS 

The STOP or PAUSE commands ;are summarized in Table 6-4 and described in the 

sections below. These commands can be grouped as follows: 

a. STOP and WAIT commands (6.7.1.) 

Wait for CONTINLIE ([0040], 6.7.1.1) 

Wait N Milliseconds ([0041], 6.7.1.2) 

Wait N Seconds (100421, 6.7.1.3,) 

Wait N Minutes ((00431, 6.7.1.4) 

Wait for a Trigger ([0044], 6.7.1.5) 

Suspend Sequence, Wait for Continue ([O114], 6.7.1.6) 

Suspend Sequence on Trigger 1, Wait for Continue ([OllS], 

6.7.1.7) 

b. STOP Motion Commands (6.7.2) 

Stop Motion ([0112], 6.7.2.1) 

Discontinue Sequence ([0113], 6.7.2.2) 

Discontinue Any Predefined Single Move in Progress ([0115], 

6.7.3.2) 

Stop Motion on Trigger 1 ((01161, (6.7.2.4) 

Discontinue Sequence on Trigger 1 ([0117], (6.7.2.5) 

Discontinue Any Predefined Move Command on Trigger 1 

([0119], 6.7.2.6) 

Kill Motion ([0120], (6.7.2.7) 

Kill the Sequence ((01211, (6.7.2.8) 

Kill Motion on Trigger 1 ((01231, (6.7.2.9) 

Kill the Sequence on Trigger 1 ([0125], (6.7.2.10) 
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6.7.1 STOP AND WAIT COMMANDS 

This  s e t  o f  commands suspends  command e x e c u t i o n  u n t i l  e i t h e r  a n  e x t e r n a l  

i n p u t  is s e n t  t o  t h e  Indexer  o r  a p e r i o d  o f  t ime  h a s  e l a p s e d .  

Number of Data Words: None 

FUNCTION 

This command c a u s e  t h e  Indexer  t o  suspend p r o c e s s i n g  o f  a sequence  u n t i l  a n  

e x t e r n a l  CONTINUE command (Command C00721) is i s sued .  Other  immediate  

commands may be i s s u e d  and executed b e f o r e  t h e  CONTINUE command is entered.  

Execut ion o f  t h e  h a l t e d  Sequence w i l l  n o t  proceed u n t i l  a  CONTINUE command 

is  i s sued .  

6.7.1.2 WAIT N MILLISECONDS [0041](00dddddddddd) (SEQUENTIAL) 

Number of Data Words: 3 

R2 ,  R 3 ,  R4 = OOdd,dddd,dddd - t h e  number o f  m i l l i s e c o n d s  

(1 t o  4,294,967,295) ( a p p r o x i m a t e l y  50 days ) .  

FUNCTION 

T h i s  command c a u s e s  t h e  I n d e x e r  t o  d e l a y  t h e  s p e c i f i e d  number  o f  

m i l l i s e c o n d s  b e f o r e  e x e c u t i n g  t h e  n e x t  command i n  t h e  PREDEFINED SEQUENCE. 

A t i m e  d e l a y  o f  z e r o  is i n v a l i d  and w i l l  b e  ignored.  

6.7.1.3 WAIT N SECONDS [0042](00dddddd) (SEQUENTIAL) 

Number o f  Data Words: 2 

R2,R3 = 000d,dddd - number of seconds  ( 1  t o  65,535) ( a p p r o x i m a t e l y  

18 h o u r s )  
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FUNCTION 

T h i s  command c a u s e s  t h e  I n d e x e r  to d e l a y  t h e  s p e c i f i e d  number o f  seconds  

b e f o r e  e x e c u t i n g  t h e  n e x t  command i n  t h e  PREDEFINED SEQUENCE. A t i m e  d e l a y  

o f  z e r o  is i n v a l i d  and w i l l  be  ignored.  

6.7.1.4 WAIT N MINUTES [0043](000ddddd) (SEQUENTIAL) 

Number o f  h t a  Words: 2 

R2,R3 = 000d,dddd - number o f  m i n u t e s  (1 t o  65,535) ( a p p r o x i m a t e l y  45 

d a y s )  

FUNCTION 

' T h i s  command c a u s e s  t h e  I n d e x e r  to d e l a y  t h e  s p e c i f i e d  number o f  m i n u t e s  

b e f o r e  e x e c u t i n g  t h e  n e x t  command i n  t h e  PREDEFINED SEQUENCE. A t i m e  d e l a y  

o f  z e r o  is i n v a l i d  and w i l l  be ignored.  

6.7.1.5 WAIT FOR A TRIGGEX [0044](000d)(000b) (DELAYED ACTION, SEQUENTIAL) 

Number o f  Data Words: 2 

R1 = OOOd - number o f  t h e  TRIGGER i n p u t  ( 1  t o  3 )  
R2 : 0000 - a c t i v e  s t a t e  o f  t h e  TRIGGER = low, 

= 0001 - a c t i v e  s t a t e  h i g h  

(TRIGGER 1 is a lways  a c t i v e  low) 

FUNCTION 

T h i s  command is v e r y  s i m i l a r  in f i n c t i o n  t o  t h e  WAIT FOR A CONTINUE command 

(Command [00401). When t h i s  command is encoun te red  i n  t h e  command sequence,  

e x e c u t i o n  o f  t h e  PREDEFINED SEQUENCE will s t o p  u n t i l  t h e  s p e c i f i e d  TRIGGER 

i n p u t  a c t i v a t e s .  I f  t h e  TRIGGER i n p u t  number d e s i g n a t e d  i n  R1 is o t h e r  t h a n  

1 ,  2, o r  3, t h e  command wi:Ll be ignored.  
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T h e r e  a r e  t w o  t y p e s  o f  TRIGGER i n p u t s  ( s e e  F i g u r e  6-71. TRIGGER 1 i s  a  

f a s t e r  a c t i n g  i n p u t ,  b u t  may be a c t i v a t e d  o n l y  by s w i t c h i n g  i t  from high t o  

low. TRIGGERs 2 and 3 a r e  s l o w e r ,  b u t  may be programmed t o  be a c t i v e  i n  

e i t h e r  t h e  h i g h  o r  l o w  s t a t e .  TRIGGER 1 m u s t  be a s s e r t e d  f o r  200 

microseconds  t o  be recogn ized  and must be s e n t  h i g h  a g a i n  f o r  2 m i l l i -  

seconds b e f o r e  r e t r i g g e r i n g .  TRIGGERS 2 and 3 m u s t  be h e l d  c o n s t a n t  a t  t h e  

d e s i g n a t e d  h i g h  o r  low l e v e l  f o r  a t  l e a s t  4 m i l l i s e c o n d s .  

6.7.7.6 SUSPEND THE SEQUENCE; WAIT FOR CONTINUE [ O l l Y ]  (DELAYED ACTION, 
IMMEDIATE) 

Number of Data  Words: None 

FUNCTION 

When t h i s  command i s  i n c l u d e d  i n  a PREDEFINED SEQUENCE, o r  i s s u e d  d u r i n g  

s e q u e n c e  e x e c u t i o n ,  s e q u e n c e  e x e c u t i o n  i s  s u s p e n d e d  u n t i l  a  CONTINUE 

command (Command [0072] )  i s  rece ived .  The I n d e x e r  c o m p l e t e s  e x e c u t i o n  of 

i ts  c u r r e n t  command and t h e n  w a i t s .  Upon r e c e i p t  o f  a  CONTINUE command, 

t h e  I n d e x e r  resumes e x e c u t i o n  of  t h e  PREDEFINED SEQUENCE s t a r t i n g  w i t h  t h e  

command f o l l o w i n g  t h i s  one.. If a  PREDEFINED SEQUENCE i s  n o t  b e i n g  performed 

when t h i s  command i s  e x e c u t e d ,  t h i s  command i s  ignored .  

Note 

If t h i s  command i s  i s s u e d  i n  t h e  m i d d l e  of a  

c o n t i n u o u s  move, t h e  motor  w i l l  c o n t i n u e  t o  r u n  

a t  i t s  c u r r e n t  speed u n t i l  CONTINUE i s  e n t e r e d ,  

a t  which  time it w i l l  d e c e l e r a t e  t o  a s t o p  and 

p roceed  w i t h  t h e  Sequence. PRESET moves w i l l  

be comple ted  b e f o r e  e x e c u t i o n  h a l t s .  

6.7.1.7 SUSPEND THE SEQUENCE ON TRIGGER 1  ; WAIT FOR CONTINUE C01181(000b) 
(DELAYED ACTION, IMMEDIATE, SEQUENTIAL) 

Number of Data Words: 1  

R2 = 0000 f u n c t i o n  d i s a b l e d  

= 0001 f u n c t i o n  enab led  
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T R I G G E R  1 

LOW 

t 1  > = 200 usec t2 > = 2 msec 

T R I G G E R  2 o r  3 

H I G H  

A C T I V E  LOW 

LOW 
I I 

I I 
'< 4 msec minimum ---- ------> I 
I I 
I I 

H I G H  I I 

A C T I V E  H I G H  
LOW 

Figure  6-7. Trigger Signal I n p u t s  
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FUNCTION 

When t h e  SUSPEND f u n c t i o n  i s  t u r n e d  ON,  t h i s  command i s  v e r y  s imi la r  t o  

Command C01141. R a t h e r  t h a n  s u s p e n d i n g  t h e  PREDEFINED SEQUENCE when t h i s  

command i s  r e c e i v e d ,  t h e  s e q u e n c e  w i l l  be s u s p e n d e d  when TRIGGER 1 

a c t i v a t e s .  Upon r e c e i p t  of' a  CONTINUE command, e x e c u t i o n  of t h e  sequence 

w i l l  p roceed w i t h  t h e  n e x t  command. I f  a  PREDEFINED SEQUENCE is n o t  b e i n g  

performed when t h e  s p e c i f . i e d  TRIGGER a c t i v a t e s ,  t h e  TRIGGER is  ignored.  

Fo l lowing  power-on o r  RESET, f u n c t i o n  is  d i s a b l e d .  

Only  o n e  f u n c t i o n  may be p e r f o r m e d  by a  g i v e n  TRIGGER i n p u t  a t  a  g i v e n  

time. F o r  e x a m p l e ,  i f  TRIGGER 1 h a s  a l r e a d y  b e e n  i n i t i a l i z e d  t o  STOP 

mot ion,  no  o t h e r  f u n c t i o n  may be s p e c i f i e d  f o r  TRIGGER 1 u n t i l  t h e  STOP 

motion f u n c t i o n  i s  d i s a b l e d .  

T h i s  command i s  used  t o  s t o p  e x e c u t i o n  of  a  PREDEFINED SEQUENCE u n t i l  a  

subsequen t  CORTINUE command i s  i s s u e d .  I f  t h e  PREDEFINED SEQUENCE i n  which 

t h i s  command is  used a l s o  : i n s t r u c t s  t h e  430 t o  d e f i n e  t h e  SPECIAL i n p u t  t o  

s e r v e  a s  t h e  COATINUE command, t h e n  TRIGGER 1 w i l l  s t o p  e x e c u t i o n ,  and 

SPECIAL. w i l l  r e s t a r t  e x e c u t i o n  o f  t h i s  PREDEFINED SEQUENCE. 

6.7.2 STOP MOTION COMMANDCl 

6.7.2.1 STOP MOTION [0112] (IMMEDIATE) 

Number of Da ta  Words: None! 

FUNCTION 

T h i s  command p e r f o r m s  a  c o n t r o l l e d  d e c e l e r a t i o n  o f  any m o t o r  mot ion  due t o  

e x e c u t i o n  o f  a  move command. The  d e c e l e r a t i o n  r a t e  i s  e q u a l  t o  t h e  

a c c e l e r a t i o n  r a t e  o f  t h e  m o s t  r e c e n t l y  execu ted  move. 

Note 

I f  t h e  I n d e x e r  i s  e x e c u t i n g  a PREDEFINED 

SEQITENCE, t h e  n e x t  s t e p  i n  t h e  sequence  w i l l  be  

e x e c u t e d .  
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6.7.2.2 STOP MOTION ON TRIGGER 1 [0116](000b) (DELAYED ACTION, IMMEDIATE, 
SEQUENTIAL ) 

Number of Data Words: 1 

R2 = 0000 function disabled 

= 0001 function enabled 

FUNCTION 

The effect of this command is similar to the STOP MOTION command (Command 

[OllZ]). A controlled deceleration of any motion due to the performance of 

a move occurs when TRIGGE,R 1 activates. If not, execution of commands 

continues. The deceleration rate used is the acceleration rate defined for 

the most recently performed move. Following power-on or R E S E T ,  this 

function is disabled. 

Note 

If the Indexer is executing a PREDEFINED 

SEQUENCE, the next step in the sequence will be 

executed. 

Only one function may be assigned to a given TRIGGER input at a given time. 

For example, if T R I G G E R  1 has already been initialized to STOP motion on 

active TRIGGER 1, no other function may be specified for active TRIGGER 1 

until the STOP MOTION function is disabled. 

6.7.2.3 KILL MOTION [0120] (IMMEDIATE) 

Number of Data Words: None 

FUNCTION 

Any motor motion that is occurring at the time this command is issued is 

immediately stopped. The action of this command is equivalent to hitting a 

limit switch. Motor step pulses are stopped immediately; there is no 

deceleration to zero velocity. 
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Note 

Any sequence t h a t  i s  i n  p r o g r e s s  w i l l  c o n t i n u e ;  
t h e r e f o r e ,  t h i s  command shou ld  be used: Command 
LO2721 t o  s t o p  e v e r y t h i n g .  

6.7.2.4 KILL MOTION ON TRIGGER 1 [0124](000b) (DELAYED ACTION, IMMEDIATE, 
SEQUEliTIAL) 

Number of Da ta  Words: 1 

R2 = 0000 f u n c t i o n  d i s a b l e d  

= 0001 f u n c t i o n  enab led  

FUNCTION 

The e f f e c t s  o f  t h i s  command a r e  s i m i l a r  t o  t h e  K I L L  MOTION command 

(Command [0120]).  Any mot ion  t h a t  is o c c u r r i n g  a t  t h e  t i m e  TRIGGER 1 a c t i -  

v a t e s  i s  i m m e d i a t e l y  s t o p r e d .  P u l s e s  a r e  s t o p p e d  i m m e d i a t e l y ;  t h e r e  i s  no 

d e c e l e r a t i o n  t o  z e r o  v e l o c i t y .  The a c t i o n  of t h e  TRIGGER is e q u i v a l e n t  t o  

h i t t i n g  a l i m i t  s w i t c h .  I f  no TRIGGER is  r e c e i v e d ,  e x e c u t i o n  of  commands 

con t inues .  Fo l lowing  power-on o r  RESET, t h i s  f u n c t i o n  i s  d i s a b l e d .  

A s  no ted  i n  s e c t i o n  6.7.2.5, o n l y  one  f u n c t i o n  may be pe r fo rmed  by a  g i v e n  

TRIGGER i n p u t  a t  a g i v e n  t ime.  

6.7.2.5 STOP [0271] (IMMEDIATE) 

T h i s  command t e l l s  t h e  1130 t o  d e c e l e r a t e  t o  a  s t o p  a n d  t e r m i n a t e  t h e  

sequence.  

6.7.2.6 KILL [0272] (IMMEDIATE) 

T h i s  command i n s t r u c t s  t h e  4 3 0  t o  s t o p  s e n d i n g  p u l s e s  t o  t h e  m o t o r  

i m m e d i a t e l y  and t e r m i n a t e  t h e  sequence.  
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The Pos i t ion  Tracking commands a r e  summarized i n  Table 6-5. These 

commands r e q u i r e  an encoder. P o s i t i o n  t racking  may be used any o r  

a l l  of 3 ways: 

1. Encoder referenced pos i t i on ing  

2. Motor s t a l l  de t ec t ion  

3. P o s i t i o n  maintenance. 

6.8.0.1 ENCODER REFERENCEDPOSITIONING 

Encoder re ferenced  pos i t ioning  a l l o w s  incremental  and a b s o l u t e  moves 

t o  be made u s i n g  t h e  encoder ' s  r e s o l u t i o n .  Commands 5 3  and 54,  

which make an i n c r e m e n t a l  o r  a b s o l u t e  encoder  r e f e r e n c e d  move, 

r e q u i r e  d i s t a n c e  p a r a m e t e r s  t o  be s p e c i f i e d  i n  encoder  u n i t s .  A 

s t a n d a r d  Compumotor 1000 l i n e  e n c o d e r  mounted on t h e  motor  s h a f t  

would use 4000 encoder s t e p s  per r evo lu t ion .  

The move d i s t a n c e  i s  c a l c u l a t e d  i n t e r n a l l y  by m u l t i p l y i n g  t h e  move 

d i s t a n c e  ( i n  p o s t - q u a d r a t u r e  e n c o d e r  s t e p s )  t i m e s  t h e  m o t o r  

r e s o l u t i o n  t o  encoder r e s o l u t i o n  r a t i o .  So a  move of 4000 encoder 

s t e p s  wi th  a  motor resolution t o  encoder r e s o l u t i o n  r a t i o  of 6.250:l 

would cause t h e  indexer  t o  c a l c u l a t e  a  move d i s t ance  of 25,000 motor 

s t e p s .  

The i n d e x e r  t h e n  e x e c u t e s  a  move of  25,000 motor s t e p s .  P o s t  move 

p o s i t i o n  c b r r e c t i o n  w i l l  be made o n l y  i f  POSITION MAINTENANCE is  

enabled. POSITION MAINTENANCE WILL ALSO CORRECT THE MOTOR POSITION 

I F  THE MOTOR STALLS. A s t a l l  may be d e t e c t e d  by e n a b l i n g  one  o f  

t h e  v a r i o u s  "do func t ion  upon s t a l l "  commands, such a s  ENABLE MOVE 

TERMINATION ON STALL DETECT (Command [0025]). 
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6.8.0.2 MOTOR STALL DETECTION 

This feature may be enabled by two commands: 

Command Description - 

W 1 5 1  Turn an output on stall detect (Option 8) 
[0025] Enable move terminate on stall detect 

These commands allow the discontinuation of a move in progress, or 

turning on a programmable output bit upon detecting a motor stall. 

Using a 1.8 degree step motor such as those used with Compumotor's 

M-Series, the motor stalls completely after its lag angle exceeds 

3.6 degrees. The 430 indexer can detect this by comparing the 

motor's desired position to its actual position as shown by the 

encoder. It does this whether or not the motor is moving. If the 

motor is not moving, a stall may be induced by forcing the motor 

shaft to turn. 

Stalls are not detected if Commands [0015] or [0025] have not been 

issued. 

6.8.0.3 POSITION MAINTENANCE 

This causes the 430 to maintain the motor's desired position. With 

position maintenance enabled, should the motor shaft be displaced 

from its desired position, the 430 will attempt to correct the 

positional error at the rate determined by the Maximum Correction 

Velocity (Command [0179]) and the Correction Gain Factor. 

In the event that the motor stalls near its desired position, 

position correction will take very little time. If the motor stalls 

a large distance from its desired position, the motor could take a 

long time to move to the correct position, as it will move at the 

Maximum Correction Velocity. 

Should TERMINATION W O N  STALL DETECT be enabled (Command [0025]and a 

stall occur during a move, the motor's current position will become 
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the motor's desired position and position maintenance will be 

performed as a result of that stall. Of course, the motor would 

maintain its new desired position. 

6.8.0.4 OPEN LOOP MOVES 

While position maintenance is enabled OPEEFLOOP MOVES may not be 

commanded. Commands for open loop moves while Position Maintenance 

is enabled will be ignored. Stall detection, however, may be 

enabled for encoder referenced moves or open-loop moves. 

6.8.1 ENABLE POSITION MAINTENANCE [0024](000b) (IMMEDIATE, SEQUENTIAL, 

SAVED ) 

Number of Data Words: 1 

R2 I 0000 - deactivate - 0001 - activate 
FUNCTION 

This command turns post-move Position Maintenance ON or OFF. After power- 

up or RESET this function :is OFF unless the RECALL PROGRAM FROM MEMORY ON 

POWER-UP function is activated and Position Maintenance is implemented in 

the commands saved in memory. 

Position Maintenance is the primary closed-loop function. When Position 

Maintenance is enabled, the Indexer attempts to maintain the last 

programmed encoder position. After that, the encoder position maintained is 

the sum of the closed-loop moves that have been executed. 

Open-loop moves (except for the open-loop GO HOME move) cannot be executed 

when Position Maintenance is ON. 
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6.8.2 ENABLE MOVE TERKINATION ON STALL DETECT [0025](000b)& (IMMEDIATE, 
SEQUENTIAL S A V E D )  

N u m b e r o f  Data W o r d s :  1 

R2 = 0000 - deactivate 
= 0001 - activate 
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FUNCTION 

This command turns the MOVE TERMINATION ON STALL DETECT function ON or OFF. 

After power-up or RESET this function is OFF unless the AUTORECALL function 
is activated and MOVE TERMINATION ON STALL DETECT is implemented in the 

commands saved in memory. 

The motor resolution and the ratio of motor to encoder resolution 

must have been defined (Commands (01761 and [0177]) prior to issuing 
Command (00251. If this function is ON and a stall is detected, the 

motor velocity will be immediately zeroed and the current move will 

be terminated. If Position Maintenance is ON, the position stalled 
at will become the new desired position. If Position Maintenance is 

ON and this function is OFF and the motor is stalled during a PRESET 

move, when the Indexer has put out the nominal number of motor 

pulses, it wi 1 1  check the Encoder position and detect the 

discrepancy. At that point, it will move at the Maximum Correction 

Velocity defined (Command [0179]) to the correct position. This may 

take a long time. 

Note 

To avoid complications in debugging your system, 

set and test the motort~encoder ratio (Command 

(01761) before activating the MOVE TERMINATION 

ON STALL DETECT function. 

This command is saved by Command [0291]. 

6.8.3 SET CLOSED-LOOP OFFSET FROM ZERO [0047](OWddddddddd) (IMMEDIATE, 
SEQUENTIAL) 

Number of Data Words: 3 

R2,R3,R4 - 000d,dddd,dddd- number ofencoderstepsin 

clockwise direction (1 to 134,217.728 motor steps 

maximum) - 010d,dddd,dddd- number of encoder steps in 

counterclockwiee direction (1 to 134,217,728 motor 
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This number represents  a  t h e o r e t i c a l  maximum. I n  f a c t ,  i t  i s  the  number of  

motor s t e p s  t h a t  may not  exceed the  value.  To determine t h e  a c t u a l  maximum 

v a l u e  f o r  encoder s t e p s ,  t h e  number must be d iv ided  by t h e  r a t i o  of motor 

r e s o l u t i o n  t o  encoder r e s o l u t i o n  used wi th  Command [0176]. 

Note 

The i n t e r n a l  quadra ture  d e t e c t o r  w i l l  m u l t i p l y  

the  normal output  of t h e  Encoder by four.  

FUNCTION 

T h i s  command d e f i n e s  t h e  p r e s e n t  p o s i t i o n  a s  a n  o f f s e t  f rom z e r o  ( i n  

e n c o d e r  s t e p s ) .  The h i g h e s t  o r d e r  d i g i t s  e n t e r e d  i n  R2 d e f i n e  t h e  
d i r e c t i o n  of o f f s e t .  I f  an a b s o l u t e  pos i t i on  is s p e c i f i e d  t h a t  i s  ou t s ide  

t h e  l e g a l  r a n g e ,  t h i s  command i s  i g n o r e d .  (To s e t  t h e  c u r r e n t  p o s i t i o n  t o  
zero, use Command [0048].) 

6 . 8 . 4  EXECUTE CLOSED-LOOP INCREMENTAL MOVE [0053](OMddddddddd)& 
(DOMINANT, SEQUENTIAL) 

Number of Data Words: 3 

R2,R3,R4 = OOdd,dddd,dddd clockwise move i n  encoder s t e p s  

= Oldd,dddd,dddd counterclockwise move i n  encoder s t e p s  

(1 t o  2 , 1 4 7 , 4 8 3 , 6 4 7  s t e p s )  

This  number r ep resen t s  a  th .eore t ica1  maximum. I n  f a c t ,  i t  is t h e  number of 

motor s t e p s  t h a t  may not  exceed t h i s  value.  Consequently, t o  determine t h e  

a c t u a l  maximum v a l u e  f o r  encoder s t e p s ,  t h i s  number must be d iv ided  by t h e  
r a t i o  of motor r e s o l u t i o n  t o  encoder r e s o l u t i o n  used wi th  Command [0176]. 

FUNCTION 

T h i s  command e x e c u t e s  a  move of t h e  number of  e n c o d e r  s t e p s  s p e c i f i e d  by 

t h e  v a l u e  i n  r e g i s t e r s  R2, R3,  and  R4.  I f  t h e  p r o p e r  commands d e f i n i n g  

encoder r e s o l u t i o n  and r e l a t e d  parameters have  not  been executed (Commands 

to1761 through [0180]), t h i s  command w i l l  be ignored. The Indexer  w i l l  use 

t h e  c u r r e n t  v e l o c i t y  and a c c e l e r a t i o n  parameters ( see  Command [0051]). 
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Note 

The internal quadrature detector will multiply 

the normal output of the Encoder by four. 

6 . 8 . 5  EXECWE CLOSED-LOOP ABSOLUTE MOVE [0054](OMddddddddd)h (DOMINANT, 
SEQUENTIAL) 

Number of Data Words: 3  

R2,R3,R4 = OOdd,dddd,dddd - clockwise move in encoder steps. 
= Oldd,dddd,dddd - counterclockwise move in encoder steps. 
(1 to 134,21.7,728 motor steps maximum) 

This number represents a theoretical maximum. In fact, it is the number of 

motor steps that may not exceed this value. Consequently, to determine the 

actual maximum value for encoder steps, this number must be divided by the 

ratio of motor resolution to encoder resolution used with Command [01761. 

Note 

Theinternal quadrature detector will multiply 

the normal output of the Encoder by four. 

FUNCTION 

This command executes a move to an absolute encoder position specified by 

the value in registers R 2 ,  R3 ,  and R4. If the proper commands defining 
encoder resolution and related parameters have not been executed (Commands 

(01761 through [0180]), this command will be ignored. The Indexer will use 

the current velocity and acceleration parameters (see Command [0052] ) .  

6 . 8 . 6  EXECUTE GO ROME CLOSED-LOOP [0058](0oOb)6 (DOMINANT, SEQUENTIAL) 

Number of Data Words: 1 

R2 = 0000 - clockwise search 
= 0001 - counterclockwise search 
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T h i s  command c a u s e s  t h e  I n d e x e r  t o  move t h e  m o t o r  i n  s e a r c h  of t h e  CHANNEL 

Z HOME p o s i t i o n  a t  t h e  v e l o c i t y  and a c c e l e r a t i o n  p r e s e n t l y  de f ined .  I f  a n  

e n d - o f - t r a v e l  l i m i t  i s  e n c o u n t e r e d ,  t h e  m o t o r  w i l l  r e v e r s e  a n d  t r y  

s e a r c h i n g  i n  t h e  o t h e r  d i r e c t i o n .  I f  t h e  l i m i t  s w i t c h  a t  t h e  o p p o s i t e  end 

of t r a v e l  is e n c o u n t e r e d ,  t h e  s e a r c h  f o r  HOME i s  abandoned. 

Th i s  command w i l l  n o t  be performed u n l e s s  HOME h a s  been d e f i n e d  w i t h  t h e  

COO561 command. The command w i l l  be i g n o r e d  i f  t h e  m o t o r  is moving, o r  if 

t h e  motor  i s  s h u t  down. 

The c l o s e d - l o o p  HOME p o s i t i o n  s i g n a l  is r e c e i v e d  on t h e  CHANNEL Z+ and t h e  

CBABNEL 2- i n p u t s .  These i n p u t s  a r e  des igned  t o  be d r i v e n  by t h e  i n d e x  

channe l  s i g n a l s  t y p i c a l l y  a v a i l a b l e  as an o p t i o n  on i n c r e m e n t a l  encoders.  

On r o t a r y  e n c o d e r s ,  t h i s  i n d e x  s i g n a l  o c c u r s  once  p e r  r e v o l u t i o n .  On some 

l i n e a r  e n c o d e r s  t h e r e  a r e  m u l t i p l e  i n d e x  p o i n t s .  F o r  t h i s  r e a s o n ,  t h e  

d i s c r e t e  p a n e l  BOMB L I M I T  i n p u t  is a c t i v e  on a c l o s e d - l o o p  h o m i n g  

o p e r a t i o n ,  a n d  may be combined w i t h  t h e  Z CHANNEL i n d e x  signal as a  means 

t o  s e l e c t  o n e  o f  m u l t i p l e  i n d e x  s i g n a l s .  T h i s  i s  a c c o m p l i s h e d  by 

c o n n e c t i n g  a s w i t c h  t o  t h e  HOME LIMIT i n p u t  s o  t h a t  t h e  s w i t c h  becomes 

a c t i v e  when t h e  l o a d  i s  i n  t h e  g e n e r a l  a r e a  of t h e  d e s i r e d  home point .  I n  

t h i s  s i t u a t i o n ,  t h e  motor  w i l l  move u n t i l  t h e  HOME L I M I T  i n p u t  becomes 

a c t i v e ,  t h e n  t h e  I n d e x e r  w i l l  s e a r c h  u n t i l  t h e  Z CHANNEL i n d e x  s i g n a l  a l s o  

goes  a c t i v e .  The Z CHANNEL, s i g n a l  t h e n  s e r v e s  as a f i n e  a d j u s t m e n t  f o r  t h e  

HOME p o s i t i o n ,  and t h e  H O U E  LIMIT i n p u t  a c t s  as t h e  c o a r s e  a d j u s t m e n t ,  o r  

as a HOME ENABLE s i g n a l .  If t h e  HOME L I M I T  i n p u t  i s  n o t  u s e d  i n  t h i s  

f a s h i o n ,  t h e  p o l a r i t y  of  t h i s  l i m i t  s i g n a l  mus t  be s e t  u s i n g  t h e  DEFINE 

HOME command (Command C00561) o r  t h e  a p p r o p r i a t e  i n t e r n a l  DIP s w i t c h  t o  

i n s u r e  t h a t  t h e  HOME ENABLE f u n c t i o n  does  n o t  i n t e r f e r e  w i t h  t h e  c losed-  

l o o p  GO HOME o p e r a t i o n .  

6.8.7 D e l e t e d  
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6.8.8 DEFINE THE RATIO OF ?IOTOR STEPS TO ENCODER STEPS 
[0176](000ddddd) (000ddddd) (IMMEDIATE, SAVED) 

Number of Data Words: 4 

Rl,R2 = 000d,dddd - the numerator of the ratio (motor) (1 to 65,535) 
R3,R4 - 000d,dddd - the denominator of the ratio (encoder) 

(1 to 65,535) 

FUNCTION 

For closed-loop operation, the Indexer must know how many motor steps must 

be output to get back one encoder step. If that whole number includes a 

fraction, it must be expressed as a ratio of whole numbers. This ratio 

must be defined for the Indexer to be able to execute any closed-loop 

operation. To determine the ratio, it is necessary to multiply the encoder 

resolution by four because of the internal quadrature detector. It will 

then be necessary to reduce the resulting fraction (motor steps over 
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encoder s t e p s )  by d i v i d i n g  t h e  motor r e s o l u t i o n  and encoder r e s o l u t i o n  by 

the  l e a s t  common denominator. 

For  example ,  t h e  I n d e x e r  i s  s e t  by d e f a u l t  t o  accommodate a  d i r e c t l y  

coupled 1000 l i n e  r o t a r y  encoder, and a  25,000 s t e p  motor. The quadrature 

d e t e c t o r  m u l t i p l i e s  t h i s  v a l u e  by f o u r  s o  t h a t  t h e  r a t i o  of  motor 

r e s o l u t i o n  t o  e n c o d e r  r e s o l u t i o n  is  25.000 t o  4,000. Reducing  t h i s  

f r a c t i o n  y i e l d s  t h e  proper  e n t r i e s  f o r  the r e g i s t e r s  above f o r  a  r a t i o  of 

25 t o  4, a s  fo l lows :  

Note 

The motor r e s o l u t i o n  must be h igher  than t h a t  

of  t h e  Enco ' l e r  f o r  t h e  P o s i t i o n  M a i n t e n a n c e  

f u n c t i o n  t o  work. I n  t h i s  opera t ing  mode, t h e  

s y s t e m  r e s o l u t i o n  w i l l  be s e t  by the  Encoder. 

6.8.9 DEFINE MOTOR RESOLUTION [0177](00Oddddd)(IMMEDIATE, SAVED) 

Number of Data Words: 2 

R2,R3 = 000d,dddd - t'he motor r e so lu t ion  i n  s t e p s  per r evo lu t ion  

FUNCTION 

This  command d e f i n e s  t h e  motor r e s o l u t i o n  f o r  closed-loop operat ion.  This  

I n f o r m a t i o n ,  a l o n g  w i t h  t h e  number of  r o t o r  t e e t h  i n  t h e  moto r  (Command 

[0180]),  i s  r equ i red  t o  implement t h e  " s t a l l  de tec t ion"  f e a t u r e  of closed-  

loop operat ion.  I n  a  s tandard Cwpumotor motor/drive,  t h e  r e s o l u t i o n  would 

be 25,000 s t e p s / r e v o l u t i o n .  The 430 I n d e x e r  d e f a u l t s  t o  t h i s  v a l u e  on 

power-up. 
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6.8.10 DEFINE BACKLASH DEADBAND [0178](OOdddddddddd) (IMMEDIATE) 

Number of Data Words: 3 

R2,R3,R4 = OOdd,dddd,dddd - the backlash deadband in motor steps 
(0 to 2,147,483,647) 

FUNCTION 

The backlash deadband is t'he number of motor steps required to reverse any 

deadband in the mechanical system between the motor's shaft and the 

Encoder. Typically the deadband is due to backlash in a geartrain being 

driven by the motor. If the Encoder is mounted directly on the motor's 

shaft, there will be no backlash. The backlash value should not be very 

large; too large a deadband can result in marginalstall detection capability. 

The backlash deadband is defined fn motor steps, not encoder steps, and is 

the entire width of the deadband region. It is the number of motor steps 

required to get the load moving again following a change of motor 

direction. The default value for backlash deadband is 0. 

6.8.11 DEFINE POSITION MAINTENANCE [ 0 1 7 9 ] ( O d d d X d d d d d d d d d d d d )  (IMMEDIATE, 

SEQUENTIAL, SAVED) 

Defaults: Correction gain = 10, Velocity Range = 1 

Number of Data Words: 4 

Rl = Oddd - the correction gain constant "K" (0 to 255) 
R2,R3,R4 = d12dlldddddddddd 

d12 - the maximum correction velocity range (0 to 7) 
dll = the position maintenance algorithm code (1 to 3) 

dd,dddd,dddd = the maximum correction velocity 

(1 to 2,147,483,647 velocity units) 

FUNCTION 

The above parameters may be thought of as the servo gain parameters for the 

positioning servo function called Position Maintenance. Position 

Maintenance is performed only vhen enabled (Command [0024]) and when a move 
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i s  n o t  b e i n g  performed.  These g a i n  c o n s t a n t s  a r e  i n i t i a l l y  s e t  a t  low 

d e f a u l t  va lues  and w i l l  probably o p e r a t e  without  adjustment.  The speed of 

the  servo response may be improved by inc reas ing  t h e  ga in  cons tan t s ,  a t  the  

r i s k  of in t roducing  i n s t a b i l i t y .  Any such i n s t a b i l i t y  w i l l  t a k e  t h e  form 

of overshoot o s c i l l a t i o n s  a s  the  Indexer  t r i e s  t o  d r ive  t h e  motor t o  the  

d e s i g n a t e d  encoder  p o s i t i o n .  A s  a  r u l e ,  t h e  h i g h e r  g a i n s  a r e  s e t  f o r  

optimum response. The value i n  r e g i s t e r  R1 de f ines  t h e  c o r r e c t i o n  ga in  

constant. I f  t h i s  value is 0, no c o r r e c t i o n  w i l l  occur,  and a value of 255 

w i l l  y i e l d  maximum correctio'n.  The power-up d e f a u l t  value of K i s  10. The 

f irst  d i g i t  of R2 (d12) is t h e  v e l o c i t y  range number. Defaul t  = 1. 

d121 u n i t s  (Steps/Sec)  
Veloci ty 

S teps /sec  
Steps/ lO s e c  
Steps/100 s e c  
Step/1000 s e c  
S t e p s h i n  
S t e ~ s / l / 2  s e c  

Maximum 
Veloc i ty  

Veloc i ty  
Resolut ion 

~h~ second d i g i t  of R2 (dl l : )  de f ines  t h e  P o s i t i o n  Maintenance algori thm. 

The t h r e e  a lgo r i thms  t o  choose from are :  

"1" - c o r r e c t i o n  v e l o c i t y  : K t imes e r r o r  i n  pos i t i on  

"2""- c o r r e c t i o n  velocit,y = K t imes square r o o t  of e r r o r  

"3" - c o r r e c t i o n  velocit ,y = K t imes e r r o r  squared 

E n t r i e s  of  0 o r  4 through 9 f o r  d l l  i n v a l i d a t e  t h e  command. The power-up 

d e f a u l t  value of t h i s  e n t r y  is a lgor i thm 82. 

The l a s t  two d i g i t s  of R2 a long wi th  a l l  of R3 and R4 d e f i n e  t h e  c o r r e c t i o n  

v e l o c i t y  i n  s t e p s  per second. The power-up d e f a u l t  value f o r  t h e  maximum 

c o r r e c t i o n  v e l o c i t y  i s  25,000 s t e p s f s e c .  

*Default s e t t i n g  
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6.8.12 DEFINE ROTOR TEETH [0180](000ddddd) (IMMEDIATE) 

Number of Data Words: 2 

R2,R3 - 000d,dddd - the number of rotor teeth (1 to 65, 
FUNCTION 

This command defines the number of rotor teeth on the motor being driven. 

The number is required if the stall detection function is used. The default 

value for this number is 50, corresponding to a 1.8-degree permanent magnet 

motor. A stall is detected when the discrepancy between encoder position 

versus motor position indicates that the motor has "slipped a tooth", after 

the backlash parameter (Command [0178]) has been taken into account. 

6.8.13 DEFINE SIGNAL DEADBAND [0181](000ddddd) (IMMEDIATE, SEQUENTIAL) 

R2,R3 = 000dd,ddd - the magnitude of allowable deviation in 
encoder steps (0 to 65,535) 

This command defines a window of allowable deviation of motor position 

with respect to encoder position. It is used exclusively with Command 

[0015] (Turn ON/OFF output on condition) for the purpose of generating a 

signal when this condition occurs. This parameter and this command are 

completely independent of Commands [01781 (Define Backlash Deadband) and 

[01671 (Turn on output on stall), which have a similar function. The 

latter two commands would be used with Command [0025] (Enable Move) 

Termination on Stall Detect) to halt operations in the event of a 

catastrophic position loss. This command could be fncorporated to 

indicate when such an event is impending, or when the motor is applying 

some fraction of its rated torque. When the difference between the 

desired motor position as measured by the number of steps sent to the 

drive and the actual position as measured with encoder feedback exceeds 

the specified parameter, the designated output is turned on. 
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6.8.14 DEFINE A CLOSED-LOOP INCREMENTAL MOVE [0212](OODD)(OWddddddddd)& 
(IMMEDIATE) 

Number of Data Words: 4  

R 1  - OOdd - the  move number ( 1  t o  40) 

R2,R3,R4 - OOdddddddddd - clockwise move i n  encoder s t e p s  - Oldddddddddd - counterclockwise move i n  encoder s t e p s  

( 1  t o  2,147,483,647 encoder s t e p s )  

This  number r ep resen t s  a  t h e o r e t i c a l  maximum. I n  f a c t ,  i t  is t h e  number of 

motor s t e p s  t h a t  may not  exceed t h i s  value.  Consequently, t o  determine the  

a c t u a l  maximum v a l u e  f o r  encoder s t eps ,  t h i s  number must be d iv ided  by the  

r a t i o  of motor r e s o l u t i o n  t o  encoder r e s o l u t i o n  used wi th  Command [0176]. 

FUNCTION 

This  command w i l l  def ine  a  move whose d i s t ance  and d i r e c t i o n  a r e  entered i n  

r e g i s t e r s  R2 through R4 i n  encoder s t e p s  and a s s i g n  t o  i t  t h e  move number 
i n  Rl. If the  s p e c i f i e d  d i s t ance  is long enough, t h e  move p r o f i l e  w i l l  be 

t r a p e z o i d a l ,  where t h e  motor w i l l  be  a c c e l e r a t e d  a t  t h e  p r e v i o u s l y  
e s t a b l i s h e d  r a t e .  D e c e l e r a t i o n  w i l l  o c c u r  a t  t h e  same r a t e  i n  t ime  t o  

a l l o w  stopping a t  the  designated pos i t ion .  I f  t h e  d i s t a n c e  i s  too shor t ,  
the  move p r o f i l e  w i l l  be t r i a n g u l a r .  Acce le ra t ion  and v e l o c i t y  parameters 

a r e  e s t a b l i s h e d  using Commands [0261] and [0262] o r  by d e f a u l t  s e t t i n g s  of 

t h e  i n t e r n a l  DIP s w i t c h e s .  T h i s  command p r e d e f i n e s  a  move v h i c h  may be 

executed l a t e r  by number using the  PXKFOBn A MOW3 command (Command j0064)). 
A move number of 0000 i s  i l l e g a l  and  w i l l  be ignored .  The v a l u e s  i n  

r e g i s t e r s  R 2 ,  R3, and R4 spec i fy  t h e  t r a v e l  d i s t ance  i n  encoder s t eps ,  not 
motor  s t e p s .  I n  a d d i t i o n ,  t h e  f a c t o r  of f o u r  m u l t i p l i c a t i o n  of t h e  

Encoder's quadra ture  s i g n a l  must be inc luded o r  t h e  motor v i l l  on ly  go one- 
f o u r t h  t h e  d e s i r e d  d i s t a n c e .  The f i r s t  two d i g i t s  of R2 s p e c i f y  t h e  

d i r e c t i o n  of the  move. Values o t h e r  than 00 o r  01 v i l l  cause t h i s  command 

t o  be ignored. 

The d i g i t s  i n  r e g i s t e r s  R2 through R4 s p e c i f y  t h e  d i r e c t i o n  and d i s t ance  t o  

be t r a v e l e d  r e l a t i v e  t o  t h e  c u r r e n t  p o s i t i o n .  A d i s t a n c e  of z e r o  i s  
i l l e g a l  and may not  be spec i f ied .  A l l  of the  r e g i s t e r s  must con ta in  v i a b l e  

information i n  o rde r  f o r  a incremental  move t o  be defined. Rede f in i t i on  of 

a  move i s  p o s s i b l e  o n l y  by r e i s s u i n g  t h e  complete DEFINE A MOVE command 
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This  and t h e  o t h e r  DEFINE A MOVE commands a r e  used t o  b u i l d  a " l i b r a r y "  of 

PREDEFINED MOVES t h a t  may be  a c c e s s e d  by number and u s e d  t o  b u i l d  

PREDEFINED SEQUENCES. Both the  PREDEFINED MOVES and PREDEFINED SEQUENCES 

may be saved  f o r  l a t e r  r e c a l l .  I f  t oo  many moves and sequences a r e  defined 

and memory c a n n o t  h o l d  any more commands, t h e  READY o u t p u t  w i l l  go h i g h  

( f a l s e )  and no more commands w i l l  be accepted. 

Note 

A move defined by t h i s  command can be performed 

o n l y  a f t e r  the r a t i o  of motor t o  encoder p u l s e s  

has been defined. 'It is not  p o s s i b l e  t o  execute 

t h i s  command o r  o t h e r  closed-loop moves u n l e s s  

t h e  Pos i t i on  Maintenance func t ion  i s  a c t i v e .  

6.8.15 DEFINE A CLOSED-LOOF' ABSOLUTE MOVE [0213](0Odd)(OWddddddddd)6 
(IMMEDIATE) 

Number of Data Xords: 4 

R l  = OOdd - move number ( 1  t o  40) 

R2,R3,R4 = OOdddddddddd - clockwise move i n  encoder s t e p s  

= Oldddddddddd - counterclockwise move i n  encoder s t e p s  

This  number (9,999,999,999) r ep resen t s  a t h e o r e t i c a l  maximum. I n  f a c t ,  i t  

i s  the  number of  motor s t e p s  t h a t  may not  exceed t h i s  va lue .  Consequently, 

t o  determine t h e  a c t u a l  maximum v a l u e  f o r  encoder s t e p s ,  t h i s  number must 

be d iv ided  by t h e  r a t i o  of motor r e s o l u t i o n  t o  encoder r e s o l u t i o n  used with 

Command [0176]. 

FUNCTION 

This  command is s i m i l a r  t o  t h e  DEFINE A CLOSED-LOOP RELATIVE MOVE command 

(Command [ 0 2 1 2 1 )  w i t h  t h e  e x c e p t i o n  t h a t  t h e  i n d i c a t e d  d i r e c t i o n  

i n f o r m a t i o n  r e f e r s  o n l y  t o  which s i d e  o f  t h e  z e r o  p o s i t i o n  t h e  s p e c i f i e d  

l o c a t i o n  i s  on, and t h a t  the  number of encoder s t e p s  des ignated  r e f e r s  t o  

t h e  d i s t a n c e  f rom t h e  z e r o  p o s i t i o n  and n o t  from t h e  c u r r e n t  p o s i t i o n .  

Fol lowing execut ion  of t h i s  cornand, t h e  move spec i f i ed  may be executed by 

number u s i n g  t h e  PERFORM A M O V E  command (Command (00641). The f i r s t  two 
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d i g i t s  of r e g i s t e r  R2 spec i fy  on which s i d e  of t h e  ze ro  p o s i t i o n  the  move 

should f in i sh .  Values  o t h e r  than 00 or  01 here  w i l l  cause t h i s  command t o  

be ignored. A l l  of t h e  r e g i s t e r s  must conta in  v i a b l e  informat ion  i n  order  

f o r  a i n c r e m e n t a l  move t o  be d e f i n e d .  R e d e f i n i t i o n  of a move i s  a l l o w e d  

on ly  by r e i s s u i n g  the  complete DEFINE A MOVE command. 

This and t h e  o t h e r  DEFINE A MOVE commands a r e  used t o  b u i l d  a " l i b r a r y "  of 

PREDEFINED MOVES t h a t  may be a c c e s s e d  by number and  u s e d  t o  b u i l d  

PREDEFINED SEQUENCES. Both. the  PREDEFINED MOVES and PREDEFINED SEQUENCES 

may be saved i n  permanent memory f o r  l a t e r  r e c a l l .  I f  t oo  many moves and 

sequences a r e  def ined  and memory cannot hold  any more commands, t h e  BBADY 

output w i l l  go h igh  ( f a l s e )  and no more commands w i l l  be accepted. 

6.9 PBOGBAMIIAG ARD STORX COWUNDS 

The Programming and S t o r e  commands a r e  summarized i n  T a b l e  6-6. These  

commands can be grouped a s  follows: 

a .  ?%DEFINED MOVE Commands ([0200],  [0203] ,  102061,  [0215] ,  6.9.1) 

b. PREDEFINED SEQUENCE Commands ([0216],[0217], [0218] ,  6.9.2) 

c .  SAVE PROGRAM ( i n  Permanent Memory) Command ([0291], 6.9.3) 

d. RECALL PROGRAM FROM (Permanent) MEMORY Command ([0292], 6.9.4) 

e.  ENABLE AUTORECALL, ON POWER-UP Command ([0293], 6.9.5) 

6.9.1 PREDEFINED MOVE COMWNDS 

The fo l lowing  subsec t ions  descr ibe  the  commands f o r  d e f i n i t i o n  o r  d e l e t i o n  

open-loop PREDEFINED MOVES. C l o s e d - l o o p  PREDEFINED MOVE programming 

commands were descr ibed  i n  sec t ions  6.8.13 and 6.8.14. 

These commands a r e  used t o  b u i l d  a l i b r a r y  of PREDEFINED MOVES. A t o t a l  of 

40 moves can be s tored.  I f  t h e r e  i s  i n s u f f i c i e n t  memory c a p a c i t y  l e f t  t o  

s t o r e  a d d i t i o n a l  moves (and sequences), no more commands w i l l  be accepted 

and the  BBADY output  (Terminal 24) w i l l  go high ( f a l s e ) .  
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6.9.1.1 DEFINE AN INCREMENTAL MOVE [0200](00dd)(Obdddddddddd)& (IMMEDIATE) 

Number of Data Words: 4 

R 1  = OOdd - move number (1  t o  40) 

R2,R3.R4 - OOdddddddddd - clockwise move i n  motor s t e p s  - Oldddddddddd - counterclockwise move i n  motor s t e p s  

( 1  t o  2,147,463,647 s t e p s )  

A d i s t a n c e  of 0 s t e p s  i s  an i l l e g a l  va lue .  

FUNCTION 

T h i s  command w i l l  d e f i n e  a move indexed t o  t h e  c u r r e n t  p o s i t i o n  whose 

d i s t ance  and d i r e c t i o n  a r e  entered i n  r e g i s t e r s  R2 through R4 and a s s ign  t o  

i t  t h e  move number i n  RI. I f  t h e  s p e c i f i e d  d i s t a n c e  i s  l o n g  enough, t h e  

move p r o f i l e  w i l l  be t r apezo ida l ,  where t h e  motor w i l l  be a c c e l e r a t e d  a t  

the p r e v i o u s l y  e s t a b l i s h e d  v e l o c i t y .  Dece le ra t ion  w i l l  occur a t  the  same 

r a t e  i n  t ime t o  a l l o w  stopping a t  t h e  designated pos i t i on .  I f  the  d i s t ance  

i s  t oo  s h o r t ,  t h e  p r o f i l e  w i l l  be t r i a n g u l a r .  Acce le ra t ion  and v e l o c i t y  

parameters a r e  e s t a b l i s h e d  using Commands [0261]  and [0262] ,  o r  by d e f a u l t  

s e t t i n g s  o f  t h e  i n t e r n a l  DIP s w i t c h e s .  T h i s  command p r e d e f i n e s  a move 

which may be  e x e c u t e d  l a t e r  by number u s i n g  t h e  PERFORM A MOVE command 

(Command [ 0 0 6 4 ] ) .  A move number of 0000 i s  i l l e g a l  and w i l l  be ignored .  

V a l u e s  o t h e r  t h a n  00  o r  01 i n  t h e  f i r s t  2 p o s i t i o n s  of R2 ( B i t s  10, 11) 

w i l l  cause t h i s  command t o  be ignored. A l l  of t h e  r e g i s t e r s  must conta in  

v i a b l e  i n f o r m a t i o n  i n  o r d e r  f o r  a n  i n c r e m e n t a l  move t o  be d e f i n e d .  

Rede f in i t i on  of a move is poss ib l e  on ly  by r e i s s u i n g  t h e  complete DEFINE A 

MOVE command. Only one move may be assigned t o  a g i v e n  number a t  any time. 

6.9.1.2 DEFINE AN ABSOLUTE MOVE [0203](00dd)(Obdddddddddd)h (IMMEDIATE) 

Number of Data Words: 4 

R 1  - OOdd - move number (1 t o  40) 

R2,R3,R4 -0Odddddddddd- c l o c k w i s e  move 

Oldddddddddd - counterclockwise move (1 t o  134,217,728) 

A d i s t a n c e  of  0 s t e p s  is  an i l l e g a l  value. 
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Absolute positions can be defined only within the range -134,217,728 

through +134,217,728. An absolute position specified outside of this range 

is invalid. If the motor is situated outside of this range, one must 

perfom an incremental distance move to return within the range before an 

absolute move can be executed. 

FUNCTION 

This command will define a move indexed to a zero position whose distance 

and direction are entered in registers R2 through R4 and assign to it the 

move number in Rl. The indicated direction information refers to which 

side of the zero position the specified location is on. The number of 

motor steps designated refers to the distance from the zero position. If 

the specified distance is long enough, the move profile will be 

trapezoidal, where the motor will be accelerated at the previously 

established velocity. Deceleration will occur at the same rate in time to 

allow stopping at the designated position. If the distance is too short, 

the profile will be triangular. Acceleration and velocity parameters are 

established using Commands 102611 and 102621 or by default settings of the 

internal DIP switches. 

Following the execution of' this command, the move specified may be executed 

by number using the PERFORM A MOVE command (Command [0064]). The first two 

digits of register R2 specify on which side of the zero position the move 

should finish. Values other than 00 or 01 here will cause this command to 

be ignored. All of the registers must contain viable information in order 

for a incremental move to be defined. Redefinition of a move is possible 

only by reissuing the complete DEFINE A MOVE command. 

6.9.1.3 DEFINE A CONTIMJOUS MOVE [0206](0Odd)(OOOb)& (IMMEDIATE) 

Number of Data Words: 2 

R1 = OOdd - move number (1 to 40) 
R 2  = 0000 - clockwise direction - 0001 - counterclockwise move 
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FUNCTION 

T h i s  command w i l l  d e f i n e  t h e  move r e f e r e n c e d  by R1 as a c o n t i n u o u s  move t o  

be performed by t h e  PERFORM A MOVE command (Command C00641). A move number 

of 0000 i s  i l l e g a l  and w i l l  be ignored .  A l l  o f  t h e  r e g i s t e r s  m u s t  c o n t a i n  

v i a b l e  i n f o r m a t i o n  i n  o r d e r  f o r  a c o n t i n u o u s  move t o  be d e f i n e d .  

R e d e f i n i t i o n  o f  a move i s  a l l o w e d  o n l y  by r e i s s u i n g  a c o m p l e t e  DEFINE A 

MOVE command. 

A con t inuous  move is  an e x c u r s i o n  from one v e l o c i t y  t o  a n o t h e r  v e l o c i t y .  

The g o a l  o f  a c o n t i n u o u s  move is t o  g e t  from t h e  c u r r e n t  v e l o c i t y  t o  a  new 

v e l o c i t y .  The I n d e x e r  a s s u m e s  t h a t  t h e  move i s  c o m p l e t e  when t h e  

d e s i g n a t e d  v e l o c i t y  s e t  w i t h  Command C02611 o r  t h e  i n t e r n a l  DIP s w i t c h e s  

h a s  been reached.  A t  t h a t  p o i n t ,  t h e  I n d e x e r  w i l l  a c c e p t  a  new CONTINUOUS 

MOVE command t o  change speed.  

6.9.1.4 DELETE A MOVE C02151(00dd) (IMMEDIATE) 

Number o f  Data  Words: 1 

Rl = OOdd - move number t o  d e l e t e  ( 1  t o  40) 

FUNCTION 

T h i s  command d e l e t e s  t h e  move r e f e r e n c e d  by R1 f r o m  t h e  l i b r a r y  o f  

PREDEFINED MOVES. 

6 .9 .2  PREDEFINED SEQUENCE COMMANDS 

The f o l l o w i n g  s u b s e c t i o n s  d e s c r i b e  t h e  commands f o r  d e f i n i t i o n  o r  d e l e t i o n  

o f  PREDEFINED SEQUENCES. 

T h e s e  commands a r e  u s e d  t o  b u i l d  a  l i b r a r y  o f  PREDEFINED SEQUENCES. A 

t o t a l  of  1 5  s e q u e n c e s  c a n  be  s t o r e d .  The  s e q u e n c e s  c a n  i n c l u d e  ( c a l l )  

PREDEFINED MOVES. The sequences  can i n c l u d e  o t h e r  PREDEFINED SEQUENCES. 

If t h e r e  i s  i n s u f f i c i e n t  memory c a p a c i t y  t o  s t o r e  a d d i t i o n a l  s e q u e n c e s  (and 
moves), n o  more commands w i l l  be s t o r e d  and t h e  BEADY o u t p u t  (Termina l  24) 

w i l l  go h i g h  ( f a l s e ) .  
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6.9.2.1 END THE SEQUENCE DEFINITION C02161 (IMMEDIATE) 

Number of  Data Words: None 

FUNCTION 

T h i s  command i n d i c a t e s  t h a t  t h e  l a s t  command t o  be s t o r e d  i n  t h e  PREDEFINED 

SEQUENCE h a s  been t r a n s m i t t e d  ( s e e  Command [02171). 

6.9.2.2 BEGIN THE SEQUENCE DEFINITION [0217](00dd) (IMMEDIATE) 

Number o f  D a t a  Words: 1 

R 1  = OOdd - sequence number ( 1  t o  15) 

FUNCTION 

T h i s  command s t a r t s  d e f i n i t i o n  of  a PREDEFINED SEQUENCE. The v a l u e  i n  

r e g i s t e r  R 1  i s  t h e  i d e n t i f i c a t i o n  n u m b e r  a s s i g n e d  t o  t h i s  p a r t i c u l a r  

s e q u e n c e .  A s e q u e n c e  number  o u t s i d e  t h e  a b o v e  r a n g e  w i l l  c a u s e  t h i s  

command t o  be ignored.  Every command s e n t  f o l l o w i n g  t h i s  o n e  i s  c o n s i d e r e d  

a c a n d i d a t e  f o r  t h e  sequence excep t  END THE SEQUENCE DEFINITION and PERFORM 

THE TEST MOVE (Commands C02161 and [0255]) .  A l l  o t h e r  commands e n t e r e d  

f o l l o w i n g  t h i s  o n e  a r e  n o t  e x e c u t e d  i m m e d i a t e l y ;  i n s t e a d ,  t h e y  a r e  

i n c o r p o r a t e d  i n t o  t h e  PREDEFINED SEQUENCE i f  t h e y  a r e  v a l i d  SEQUENTIAL 

commands. If t h e y  a r e  n o t  v a l i d  SEQUENTLAL commands, t h e y  a r e  ignored .  No 

commands can be performed (excep t  t h e  above e x c e p t i o n s )  w h i l e  t h e  sequence  

i s  b e i n g  de f ined .  

The END THE SEQUENCE DEFINITION command m u s t  be i s s u e d  t o  c o m p l e t e  

d e f i n i t i o n  of t h e  PREDEFINED SEQUENCE, and t o  r e s t o r e  t h e  I n d e x e r  t o  normal  

o p e r a t i n g  mode. 

6.9.2.3 DELETE A SEQUENCE [0218](00dd) (IMMEDIATE) 

N m b e r  o f  Data Words: 1 

R t  = OOdd - sequence number to d e l e t e  ( 1  t o  15) 
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FUNCTION 

T h i s  command d e l e t e s  t h e  PREDEFINED SEQUENCE r e f e r e n c e d  by R1 f rom t h e  
l i b r a r y  of sequences.  T h i s  command w i l l  t y p i c a l l y  be used t o  c r e a t e  new 

space  i n  memory when an o l d  PREDEFINED SEQUENCE i s  no l o n g e r  r e q u i r e d .  

6.9.3 SAVE PROGRAM C02911 (WMINANT) 

Number o f  Data  Words: None 

CArnION 
You n e e d  t o  be v e r y  c a r e f u l  when y o u  u s e  t h e  
SAVE command t o  a v o i d  u n i n t e n t i o n a l  changes  of 
t h e  i n f o r m a t i o n  s t o r e d  i n  p e r m a n e n t  memory. 
SAVE changes  t h e  e n t i r e  c o n t e n t s  o f  permanent 

memory t o  m a t c h  t h e  c u r r e n t  c o n t e n t s  of t h e  
w o r k i n g  memory. I f  w o r k i n g  memory  i s  b l a n k ,  
SAVE w i l l  b l ank  t h e  permanent memory. 

FUNCTION 

T h i s  command s a v e s  t h e  p r e s e n t  c o n t e n t s  of t h e  Indexer ' s  o p e r a t i n g  memory 
i n  t h e  p e r m a n e n t  memory. The f o l l o w i n g  i n f o r m a t i o n  i s  s a v e d  by t h i s  
command : 

SH(rrWME i n p u t  - enab led  o r  d i s a b l e d  (Command C00191) 
D i r e c t i o n  D e f i n i t i o n  - normal o r  r e v e r s e d  (Command 100203) 
P o s i t i o n  Maintenance - e n a b l e d  o r  d i s a b l e d  (Command [0024]) 
S t a l l  D e t e c t i o n  - enab led  o r  d i s a b l e d  (Command 100251) 
HOME d e f i n i t i o n  - p o l a r i t y  a n d  "edge" (Command C00561) 
R a t i o  of motor  t o  encoder  s t e p s  (Command C01761) 
Motor r e s o l u t i o n  (Command C01771) 
Back lash  deadband (command C01781) 
P o s i t i o n  maintenance pa ramete r s  (Command 101791) 
S t a r t / S t o p  V e l o c i t y  (Command CO2141) 
C u r r e n t  v e l o c i t y  and  a c c e l e r a t i o n  (Command CO2611, 102621) 
J O G  v e l o c i t y  and a c c e l e r a t i o n  (Command [02811, 102821) 
A l l  c u r r e n t l y  d e f i n e d  sequences  
A l l  c u r r e n t l y  d e f i n e d  moves 
R e c a l l  Program f r a n  Memory on Power-up - e n a b l e d  o r  d i s a b l e d  

(Command [02931) 
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This command will be ignored if the motor is moving. The SAVE operation 
may take as much as 20 seconds to complete, and the Indexer will not 

respond to or perform other commands during this time. 

Commands which enable stall detection and position maintenance are 

not saved and must be reissued after reset or power-up to be valid. 

6.9.4 RECALL PROGRAM FROM MEMORY (02921 (DOMINANT) 

Number of Data Words: None 

FUNCTION 

This command loads the contents of the permanent memory into the working 

memory. When a RECALL PROCRAH FROM MEMORY command is entered after a SAVE 

command, the operating information in memory at the time the last SAVE 

command was issued will be restored. 

The information loaded by this command is detailed in the description of 

the SAVE PROGRAM command (Command (02911). This operation may be executed 

automatically at power-up by use of Command (02931. 

A RECALL command will be ignored if the motor is moving. 

6.9.5 ENABLE AUTORECALL ON POWER-UP [0293](000b) (DOMINANT) 

Number of Data Words: 1 

R2 = 0000 function disabled - 0001 function enabled 
FUNCTION 

This command allows automatic loading of the contents of the Indexer's 

permanent memory into its independent working memory whenever power is 

switched ON. When a RECALL PROGRAM FROM MEMORY is executed after a SAVE 
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command, the operating information in memory at the time the last S A V E  

command was issued will be restored. 

The information loaded by this command is detailed in the description of 

the SAVE PROGRAM command (Command (02911) above. 

REV. C 

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



A SAVE o r  RECALL command w i l l  be ignored i f  t h e  motor is moving. 

This funct ion  is  enabled on u n i t s  from the  fac tory .  When t h e  ALPTORECALL 

funct ion  is d i sab led ,  t h e  s t a t e  of t h e  430 Indexer  on power-up w i l l  be t h e  

following: 

SEmmOYB input  - enabled (Command C00191) 
Di rec t ion  D e f i n i t i o n  -. normal (Command 100201) 
Pos i t i on  Maintenance - disabled  (Command 100241) 
S t a l l  Detec t ion  - disabled  (Command t00251) 
HOME d e f i n i t i o n  - i n t e r n a l  DIP switches (Command C00561) 
Rat io  of motor t o  encoder s t e p s  - 25:4 (Command t01761) 
Motor r e s o l u t i o n  - 2500 (Command C01771) 
Backlash deadband - 0  (Command C01781) 
Pos i t i on  maintenance p r a m e t e r s  - 1, 2, 204.8 (Command [0179]) 
S t a r t / S t o p  Veloc i ty  - 0  (Command C02141) 
Current v e l o c i t y  and a c c e l e r a t i o n  - i n t e r n a l  

DIP switches (Command C02611,[02621) 
J O G  v e l o c i t y  and a c c e l e r a t i o n  - 2,500 max. (Command C02811, C02821) 

R e f e r  t o  s e c t i o n  3.7 f o r  d e t a i l s  on t h e  l o c a t i o n  and s e t t i n g  of  t h e  
i n t e r n a l  D I P  switches.  

6.10 GEBERAL PURPOSE CDMLWES 

The General Purpose Commands a r e  summarized i n  Table 6-7 and described 

i n  t h e  subsec t ions  t h a t  fo:Llow. 

Number of  Data Words: None 

FUNCTION 

T h i s  command may be used  t o  r e p l a c e  a d e l e t e d  command i n  a  s e r i e s  of 

commands w i t h o u t  a f f e c t i n g  I n d e x e r  o p e r a t i o n .  T h i s  command has  no  
ope ra t iona l  e f f e c t .  

6.10.2 OUTl, OUT2 CONTROL 

These commands tu rn  the  programmable outputs  OUT1 (Terminal 30) and OUT2 

(Terminal 31) ON and OFF. 
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6.10.2.1 TURN ON AN OUTPUT [0011](000d) (IMMEDIATE, SEQUENTIAL) 

FUNCTION 

T h i s  command t u r n s  on t h e  s p e c i f i e d  programmable o u t p u t .  R1 i n d i c a t e s  

w h i c h  o u t p u t  i s  t o  be s e t  ON. T h e  t w o  o u t p u t s  a r e  l a b e l e d  1  a n d  2;  
t h e r e f o r e ,  Rl may be 0001 o r  0002. Any number o t h e r  t h a n  0001 o r  0002 i s  

c o n s i d e r e d  i n c o r r e c t  and t h e  command w i l l  be ignored.  A f t e r  power-on o r  

BESET, b o t h  o u t p u t s  are OFF. 

6.10.2.2 TURN OFF A N  OUTPUT [0012](000d) (IMMEDIATE, SEQUENTIAL) 

N m b e r  o f  Da ta  Words: 1  

R1 : 0001 - OUT1 OFF 
: 0002 - OUT2 OFF 

FUNCTION 

T h i s  command t u r n s  o f f  t h e  s p e c i f i e d  programmable ou tpu t .  R1 i n d i c a t e s  
w h i c h  o u t p u t  i s  t o  be  s e t  OFF. Any n u m b e r  o t h e r  t h a n  0 0 0 1  o r  0 0 0 2  i s  
c o n s i d e r e d  i n c o r r e c t  and t h e  command w i l l  be ignored.  

6.1 0.2.3 TURN ON/OFF BOTH OUTPUTS COO1 3](000d) (IMMEDIATE, SEQUENTIAL) 

R1 I 0000 - Turn OFF both  OUT1 a n d  OUT2 

: 000 2 - Turn OUTl ON and OUT2 OFF 
= 000 4 - Turn OUTl OFF and OUT2 ON 

= 0 0 C 6 -  Turn ON bo th  OUTl and OUT2 

FUNCTION 

T h i s  command i s  i d e n t i c a l  i n  f u n c t i o n  t o  Commands [0011] a n d  COO121 e x c e p t  

t h a t  bo th  o u t p u t s  a r e  c o n t r o l l e d  w i t h  one command. Commands [00111 and 
COO121 a r e  p r e f e r r e d  i n  s i t u a t i o n s  where one o r  both o u t p u t s  a r e  d e d i c a t e d  

t o  a  s p e c i f i c  f u n c t i o n  a s  w i t h  Commands COO151 o r  101671, f o r  example. 
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6.10.2.4 TURN ON/OFF OUTPUT ON CONDITION [00151(0ddd)(000b)(0OOb) 
(IMMEDIATE, SEQUE:NTIAL, SAVED 

R1 = C o n d i t i o n  used t o  de te rmine  o u t p u t  s t a t e  

0000 - N u l l  ( d i s a b l e  o u t p u t  on c o n d i t i o n )  

0001 - Motor moving = ON ( n o t  moving = OFF) 

0 0 0 2  - Dominant command i n  p r o c e s s  = ON ( o r  n o t  i n  p r o c e s s  : OFF) 

0003 - Sequence i n  p r o c e s s  = ON ( n o t  i n  p r o c e s s  = OFF) 

0005 - Motor i s  a c c e l e r a t i n g  = ON ( n o t  a c c e l e r a t i n g  = OFF) 

0006 - Motor i s  d e c e l e r a t i n g  = ON ( n o t  d e c e l e r a t i n g  : OFF) 

0007 - Motor i s  at, c o n s t a n t  nonzero  v e l o c i t y  = ON ( n o t  a t  

c o n s t a n t  nonzero v e l o c i t y  = OFF) 

0128 - Motor posi t . ion  i s  w i t h i n  c l o s e d  l o o p  deadband* 
0008 - Turn on out:put on s t a l l *  

R2 = S i g n a l  P o l a r i t y  

0000 - Act ive  - h i g h  

0001 - Act ive  - low 

R3 = Output  S e l e c t i o n  

0001 - OUT1 i s  used 

0002 - OUT2 i s  used 

FUNCTION 

T h i s  command a l l o w s  e i t h e r  o r  both  Programmable O u t p u t s  t o  be d e d i c a t e d  t o  

i n d i c a t e  o n e  of t h e  c o n d i t i o n s  d e t a i l e d  above. F o l l o w i n g  t h i s  command, t h e  

d e s i g n a t e d  o u t p u t  w i l l  i n d i c a t e  t h e  d e s i g n a t e d  c o n d i t i o n  a t  a l l  t i m e s  u n t i l  

t h e  o u t p u t  is r e a s s i g n e d .  Use of t h e  N u l l  c o n d i t i o n  ( 0 0 0 0  i n  R 1  a b o v e )  

d i s a b l e s  t h i s  command. E i t h e r  o u t p u t  may i n d i c a t e  o n l y  o n e  c o n d i t i o n  a t  a 

t ime.  

* Encoder c o n n e c t i o n  requil-ed, s e e  Command [01811 
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Example: The o p e r a t o r  needs  t h e  430 t o  i n d i c a t e  when i t  h a s  f i n i s h e d  
executing a  sequence. He g i v e s  the  430 the  fo l lowing  command: 

S u b s e q u e n t l y ,  o u t p u t  OUT2 w i l l  be low w h i l e  a  s equence  i s  e x e c u t i n g  and 
w i l l  go high when i t  has f inished.  

6.10.3 REMOTE POWER SHUTDOWN CONTROL 

This  command c o n t r o l s  whether the  d i s c r e t e  inpu t  (Terminal 32) o r  Command 
[ 0 0 1 8 ]  i s  e n a b l e d .  The command c a n  t u r n  o f f  t h e  c u r r e n t  t o  t h e  motor  
winding. When t h e  cu r ren t  i s  shut  OFF, t h e  ho ld ing  torque of  t h e  motor i s  
a b s e n t  and t h e  motor  s h a f t  i s  f r e e  t o  r o t a t e .  T h e r e  a r e  two m u t u a l l y  
e x c l u s i v e  ways t o  e s t a b l i s h  c o n t r o l  of t h e  REMOTE POWER SHUTDOWN function. 

a .  Use Command [ 0 0 1 9 ]  t o  e n a b l e  t h e  d i s c r e t e  i n p u t  SHUTDOWN 
(Te rmina l  32). The d i s c r e t e  i n p u t  can  t h e n  be used  t o  t u r n  t h e  
motor c u r r e n t  ON and OFF, o r  

b. Use Command [0019] t o  e n a b l e  Command (00181 (which d i s a b l e s  the  
d i s c r e t e  input).  Command [0018] can then be used t o  c o n t r o l  the  
mot o r  cur rent .  

6.10.3.1 TURN ON ACTIVATE REMOTE POWER SHUTDOWN [0018](000b) (SEQUENTIAL) 
(IMMEDIATE) 

?lumber of Data Words: 1 

R2 0000 - func t ion  OFF 
= 0001 - func t ion  ON 

FUNCTION 

This  command t u r n s  ON o r  OFF t h e  c u r r e n t  t o  the  motor's windings, removing 
ho ld ing  torque. This  command w i l l  have  no e f f e c t  i f  the  motor i s  moving. 

A f t e r  REMOTE POWER SHUTDOWN (RPS) i s  t u r n e d  O N ,  no moves may be  e x e c u t e d  
u n t i l  REMOTE POmR SHUTDOWN is  turned OFF. Af t e r  poweron o r  BESm, REMOTE 
POWER SHUTDOWN i s  OFF. Command [ 0 0 1 9 ] m u s t  be a c t i v a t e d  b e f o r e  t h i s  
command i s  a l l o w e d ,  i.e., on power up, d i s c r e t e  R.P.S. i s  e n a b l e d ,  Command 
[0018]  is  d isabled .  
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6.10.3.2 SELECT REMOTE SHUTDOWN INPUT [0019](000b) (SEQUENTIAL) 

Number of Data Words: 1 

R2 = 0000 - enable d i s c r e t e  R.P.S. input  ( t e rmina l  3 2 ) ,  

d i s a b l e  Command [0018] - 0001 - enable  Command [0018], d i s a b l e  d i s c r e t e  i n p u t .  

On power up command 0018 i s  d isabled .  

FUNCTION 

T h i s  command s e l e c t s  e i t h e r  t h e  d i s c r e t e  i n p u t  ( T e r m i n a l  3 2 )  o r  command 

[0018] f o r  c o n t r o l  of REMOTE POWER SHUTDOWN. 

6.10.4 SET THE DEFAULT POSITION PARAMETER [O28O] (OOdddddddddd) 
(IMMEDIATE) 

R2,R3,R4 = OOdd,dddd,dddd - the  pos i t i on  parameter 

( 1  t o  2,147,483,647 motor s t e p s )  

The s t a t e d  maximum nunber of motor pu l ses  a p p l i e s  t o  incrementa l  moves. I f  

t h i s  parameter i s  t o  be used a s  an abso lu te  p o s i t i o n  (implemented v i a  the 

ABSOLUTg i n p u t )  i t s  va lue  must not exceed 134,217,728 s t e p s .  

FUNCTION 

T h i s  command w i l l  d e f i n e  a  d e f a u l t  p o s i t i o n  p a r a m e t e r  i n  moto r  s t e p s  t o  

r e p l a c e  t h e  one no rma l ly  obtained by reading t h e  i n t e r n a l  DIP switches on 

power-up. T h i s  p a r a m e t e r  i s  used  by t h e  I n d e x e r  t o  e x e c u t e  t h e  move 

c o n t r o l l e d  by t h e  f r o n t  panel  START input  when the  PRSSIIT i n p u t  i s  a c t i v e ,  

and no da ta  is on t h e  i n p u t s  BIT 0 through BIT 15. The v a l u e s  i n  r e g i s t e r s  

R2. R3, and R 4  s p e c i f y  t h e  t r a v e l  d i s t a n c e  i n  moto r  s t e p s .  A d i s t a n c e  of 

z e r o  i s  i l l e g a l  and  may n o t  be s p e c i f i e d .  A l l  o f  t h e  r e g i s t e r s  must 

conta in  v i a b l e  informat ion  f o r  the  parameter t o  be v a l i d .  
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6.10.5 DEFINE THE SPECIAL INPUT [0301](00W) (COMINANT) 

Number o f  Da ta  Words: 1 

R 1  = OOOd - t h e  i n p u t  Data  Assignment R e g i s t e r  ( 0  t o  4 )  

0000 : command s t r o b e  

0001 = R e g i s t e r  1 (DS1) 

0002 : R e g i s t e r  2: (DS2) 

0003 : R e g i s t e r  3 (DS3) 

0004 = R e g i s t e r  4 (DS4) 

FUNCTION 

T h i s  command s e t s  u p  t h e  SPECIAL i n p u t  t o  a l l o w  e x e c u t i o n  of c o m p l e x  

p r e d e f i n e d  o p e r a t i o n s  w i t h  minimum t r a n s a c t i o n s  on t h e  d a t a  l i n e  ( B I T  0 t o  

16) and  STROBE i n p u t s .  When t h i s  command i s  e n t e r e d ,  t h e  I n d e x e r  e x p e c t s  

a n o t h e r  command t o  f o l l o w  it. The I n d e x e r  w i l l  s t o r e  t h e  n e x t  command t o  

be e x e c u t e d  whenever t h e  SPECIAL i n p u t  goes a c t i v e .  F i v e  "words," four  BCD 

d i g i t s  e a c h ,  can be s a v e d ,  i n c l u d i n g  t h e  f o u r  D a t a  R e g i s t e r s ,  R1 th rough  

R4, a n d  t h e  command word .  The o r d e r  o f  e n t r y  o f  t h e  f i v e  w o r d s  i s  n o t  

i m p o r t a n t .  

The SPECIAL i n p u t  may be used a s  a  s u b s t i t u t e  d i s c r e t e  command, e l i m i n a t i n g  

t h e  n e e d  t o  a c t i v a t e  t h e  d a t a  i n p u t s  and  a s s o c i a t e d  s t r o b e s  t o  e f f e c t  

e x e c u t i o n .  

A f t e r  t h e  S P E C I A L  i n p u t  i s  a s s i g n e d  t o  a  command,  when  t h e  i n p u t  g o e s  

a c t i v e ,  t h e  I n d e x e r  r e a d s  wha tever  is on t h e  d a t a  i n p u t s ,  and a s s i g n s  t h a t  

d a t a  word t o  one o f  t h e  f o u r  r e g i s t e r s  used by t h e  a s s i g n e d  command, o r  i t  

may e v e n  t a k e  t h e  command number i t s e l f  from t h e  d a t a  i n p u t s .  The c o n t e n t s  

of  r e g i s t e r  R1 a t  t h e  t i m e  t h i s  command i s  e n t e r e d  w i l l  t e l l  t h e  I n d e x e r  

how t o  i n t e r p r e t  w h a t e v e r  is on t h e  d a t a  i n p u t s  a t  t h e  t i m e  t h e  SPECIAL 

i n p u t  goes  a c t i v e .  Values s t o r e d  by t h i s  command a r e  u s e d  f o r  t h e  o t h e r  

f o u r  words  of  t h e  d e f i n e d  SPECIAL command. 

T h i s  f e a t u r e  would a l l o w  d i r e c t  connec t ion  of  f o u r  thumbwheel s w i t c h e s  o r  

similar d a t a  i n p u t  d e v i c e s  f o r  s e l e c t i o n  of  o p e r a t i n g  p a r a m e t e r s  a t  r u n  

t i m e  w i t h o u t  m u l t i p l e  s t r o b e s .  
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A f t e r  a  BESET o r  f o l l o w i n g  power-on, t h e  SPECIAL i n p u t  d e f a u l t  f u n c t i o n  

w i l l  be PERFORM A SEQUENCE (Command [ 0 0 6 5 ] ) ,  and the  v a l u e  on the  16 da ta  

i n p u t s  i s  a s s i g n e d  t o  r e g i s t e r  R 1  a s  t h e  number of  t h e  s e q u e n c e  t o  be 

executed. A zero v a l u e  on the  DATA inpu t s  w i l l  cause the  SPECIAL input  t o  
be ignored. 

Note 

A s i m i l a r  func t ion  i s  implemented f o r  t h e  START 
input  f o r  t h e  execut ion  of PREDEFINED MOVES. 

6.10.6 LIST PROGRAM (03111 (DOMINANT) 

This  command is supp l i ed  f o r  use wi th  any s e r i a l  communications (RS-232) 

d e v i c e  t h a t  i s  used  t o  program t h e  I n d e x e r .  I f  t h e  I n d e x e r  i s  i n  S e r i a l  

Programming mode and t h i s  command i s  rece ived ,  the  Indexer  w i l l  output a  
r epor t  d e t a i l i n g  a l l  PREDEFINED MOVES and SEQUENCES i n  memory. PREDEFINED 
HOVES a r e  d isp layed  wi th  a l . 1  t h e i r  parameters, PREDEFINED SEQUENCES show a  

l i s t  of t h e  commands by number ( i n  d e c i m a l ) ,  w i t h  a l l  command 

parameters d isp layed  i n  hexadecimal nota t ion .  

The example below shows t h e  output  generated by t h i s  command when the  430 
has  been programmed w i t h  t h e  example  commands from s e c t i o n  4.3. The 

boldface  e n t r i e s  a r e  hexadecimal numbers. The numbers not boldEaced 

a re  decimal numbers. 

For  a  d e t a i l e d  d e s c r i p t i o n  of  t h e  hexadec ima l  p a r a m e t e r s ,  r e f e r  t o  

Compumotor's 1811 I n d e x e r  Manual.  S i n c e  t h e  1811 u s e s  many of  t h e  same 

commands a s  t h e  430, t h i s  w i l l  h e l p  decode t h e  hexadec ima l .  The command 
numbers a r e  l i s t e d  i n  t h e  1811 manual  i n  hexadec ima l ,  s o  t h a t  t h e  430 
command must be changed t o  hexadecimal p r i o r  t o  looking i t  up i n  the  1811 

manual .  F o r  example,  Command [0015]  i n  t h e  430 i s  Command [OF] i n  t h e  

1811. 

AR and VR r e f e r  t o  V e l o c i t y  and Acce le ra t ion  ranges. 
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Move Definitions: 
Num Type Distance VR Velocity AR Acceleration 

SEQUENCE BUFFERS : 

SEQUENCE BUFFER NUMHER 8: 

116 01 01 00 
32 OA 00 05 
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The f i r s t  s e c t i o n  of t h i s  o u t p u t  l i s t i n g  shows t h e  p a r a m e t e r s  f o r  

p r e d e f i n e d  moves numbers 2, 4 ,  and 8 .  The second s e c t i o n  l i s t s  t h e  

commands assigned t o  Sequence number 8 i n  order ,  by command number. 

6.10.7 TURN ON/OFF BOOST [0027](000d) (IMMEDIATE. SEQUENTIAL) 

R2 = 0000 - Turn OFF BOOST 

0001 - Turn ON BOOST 

This command t u r n s  on t h e  BOOST output  (Terminals 57, 58) 

It i s  s u p p l i e d  f o r  u s e  w i t h  Compumotor D r i v e r s  t h a t  h a v e  a n  i n p u t  f o r  

BOOST. T h i s  f e a t u r e  i s  i n t e n d e d  t o  a l l o w  a t empora ry  i n c r e a s e  i n  d r i v e  

cu r ren t  t o  the  Motor f o r  increased torque. Boosting r e s u l t s  i n  a  20 t o  25% 

percent i n c r e a s e  i n  torque,  and a l s o  a c c e l e r a t e d  motor heat ing.  The BOOST 

funct ion  must not  be l e f t  on f o r  more than 20 seconds. Ac t ive  cool ing  f o r  

motor and d r i v e  should be implemented when BOOST i s  used. 

6.10.8 TURN ON/OFF AUTOMATIC BOOST [0029](000d) (IMMEDIATE, SEQUENTIAL) 

R2 = 0000 - Disable AUTOMATIC BOOST 

0001 - Enable AUTOMATIC BOOST 

T h i s  f u n c t i o n  can  be used t o  a u t o m a t i c a l l y  g e n e r a t e  a  BOOST o u t p u t  

(Terminals 57, 58)  t o  t h e  motor/drive whenever i t  i s  being acce le ra t ed  o r  

dece le ra t ed .  I f  t h e  motor i s  d e c e l e r a t i n g  t o  a s top ,  t h e  BOOST output i s  

t u r n e d  o f f  R2, R3 mi l l i seconds  a f t e r  the  s t o p  t o  al low f o r  s e t t l i n g .  T h i s  

funct ion  i s  d i s a b l e d  follo.wing a r e se t .  

6.10.9 TURN ON/OFF DRIVE KESET [0026](000d) (IMEIEDIATE) 

R2 = 0000 - Turn OFF DRIVE FAULT RESET 

0001 - Turn ON DRIVE FAULT RESET 

This  command i s  supp l i ed  f o r  use wi th  Compumotor d r i v e s  t h a t  have an input  

f o r  FAULT BESET. It tu rns  on and o f f  t h e  FAULT RESET OUTPUT (Terminals 53, 

5 4 ) .  
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6.10.10 TURN ON/OFF GEARSHIFT [0028] (0006) (IMMEDIATE) 

R2 - 0000 - Turn OFF GEARSHIFT 

0001 - Turn  ON GEARSHIFT 

T h i s  command t u r n s  o n  a n d  o f f  t h e  GEARSHIFT o u t p u t  ( T e r m i n a l s  55, 56). 

T h i s  w i l l  c a u s e  M o t o r / D r i v e s  which s u p p o r t  GEARSHIFT, s u c h  as Compumotor's 

P-Drive, t o  change motor r e s o l u t i o n .  T h i s  i s  g e n e r a l l y  used t o  s e l e c t  a 

h igh  motor r e s o l u t i o n  f o r  p o s i t i o n i n g  and a low motor r e s o l u t i o n  f o r  h i g h  

speed o p e r a t i o n .  

REV. C 

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



REV. C 

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



6.1 1 ALPHABETICAL. INDEX OF 430 B W  C O W  

C m a n d  

BEGIN THE SEQUENCE DEFINITION [0211! 
C O N T : ~  [oo121 
E P I W  A CLOSED-LOOP INCRE!TZNTAL W E  [02121 
DEPiW A CLOSED-LOOP ABSOLUIE WVE LO2131 
DEFIW A COMINUOUS HOVE [020bl 
DEFIW UI ABYILlRE KiYE (0203 1 
E?IW An INCREKSNTN. HOVE [02001 
DEYIHL mam DEADBAHD 101781 
DWIM HOKE (00561 
DEPIW ISTOR R E S a l R I M  f01711 
W P I W  POSITIM &UIMENMCE (01791 
DEFIW ROTOR TEETH LO1801 
E F I W  SIONAL DEADBMD [01811 
DEFIRE 'E4X RATIO m O R  STEI.3 TO ENWDER STEPS [01161 
o e r m  T m  nEcI*l. IWUT [ o 3 o l l  
DEIST€ A W3VE 102151 
DELETE A SEQUENCE [02181 
ENABLE ACTIVATE m v E  T E R ~ N A T I M  a STALL mnc r  [oO25l 
ENlsLE AC'IIVAIE POSXIM MIKTrNANCE [00241 
ENABis AUIORECALL HEWIRY ON POYER-W (02931 
END TW SEQUENCS DEPINITION (32161 
EXEmE A PREDEFIHLD SEQUENCE LO0651 
E n c m  A PREDEPIWD W E  (00641 
ElENTE CLOSED-LWP INCREMNTAL W)VE (00531 
EXECUTE amen-LOOP l s s a u T E  W E  [a0541 
EONTE CONTINTOUS lOVE [00501 
ElECUTE COUIINUOUS HOVE USING THE JOG PARAKSTERS (02831 
EXEOXE w n a a  a m m  LWP [00581 
EXECLTE W HOE [0051l  
E O ~ E  LWP UNTIL r n N T I m  Coo331 
 EXEC^ LOOP [00321 
E a N T E  PEWORU A N  ABSOLUIE )OVE (00521 
EOCLTE PEWORU AN INCREKSNTAL WVE [00511 
ESCJTE N T  KNE (02551 
KILL W I M  ON TRIGGER 1 [012Ul 
KILL m T I M  [01201 
KILL [02721 
LIST PRffiRAM 
NlrrL COLQUND [00001 
RECALL PROGRAM FRCU e M R I  [C'2921 
SAVE PROGW [02911 
SELECT E m T E  smurmm IWUT [00191 
SET ACCELEQATION [02621 
SET CLOSED-LWP OfFSET ?RCU ZERO [00471 
sm EFIW m no= v a o c m  [a2841 
SET CO HW ACCELERATICH [02R51 
SET JOG ACCELERATION [02821 
SET JCG VELOCITY LO281 I 
SET WDVE DIRECIION 100201 
SET OPFSET PACU ZERO [00u61 
SET STARTISTOP v n o c m  [ O Z ~ ~ I  
SET r n ~  DEFAULT P m I T I M  PARAKSTER [O2801 
S E ~  THE PRESENT POSITION ~3 ABSCCUTE ZERO [00481 
SET YELQCXY [O26ll  
STOP H ~ I M  ON TRIGGER 1 [01161 
STOP rnTIa I  [a1121 
STOP I0211 1 
s"spolD THE SEWENCE; WAIT RIR CONTINUE [ O 1 l u l  
SUSPEND THE SEQUENCE OW TRIGGER I ;  WAIT FOR CONTINUE [ o l l a l  
TRW REmTE POWER SHVTCCYH iOO18l 
TURN OFF AN O m u T  [00121 
TURN m M omem [oOl11 

. -. . . . - - . . 
TURN MIOF? BOOST 
TURN MIOFF BOTH O U t ? E  [00131 
TURN C H I O ~  DRIVE RESET 
T U R N  MIOFF DmPWI M CONDITICH [00151 
WAIT FOR A TRIGGER [00U41 
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Appendix A 

The Model 431 Input  Panel is designed t o  ]plug d i r e c t l y  i n t o  t h e  Model 430 

Indexer p a r a l l e l  programming i n t e r f a c e  t e rmina l s .  f o u r  thumbwheel s w i t c h e s  

provide t h e  r equ i red  BCD s w i t c h  c l o s u r e s  to GRODED t o  e n t e r  430 d a t a  and 

commands. Five momentary s w i t c h e s  provide  both t h e  d a t a  s t r o b e  s i g n a l s  

r e q u i r e d  t o  e n t e r  d a t a  i n t o  t h e  430's i n t e r n a l  d a t a  r e g i s t e r s  and t h e  

command s t r o b e  s i g n a l  n e c e s s a r y  t o  e n t e r  a command. Two 431 o u t p u t  

connectors  a r e  provided. One connector  a l l o w s  f o r  "low t r u e n  BCD i n t e r f a c e  

s i g n a l s ,  t h e  o t h e r  f o r  "high t rue , "  t h u s  a l l o w i n g  a match w i t h  programmable 

c o n t r o l l e r s .  

Note 

I f  t h e  "high t r u e "  c o n f i g u r a t i o n  is used, i t  i s  
n e c e s s a r y  t o  s e t  t h e  430 f o r  h i g h  t r u e  w i t h  

Model 430 i n t e r n a l  DIP swi tch  S W 5 - 4 .  

Plug t h e  connector  end of t h e  supp l i ed  r ibbon cab le  i n t o  t h e  a p p r o p r i a t e  

c o n n e c t o r  on  t h e  431. Use t h e  "low t r u e "  c o n n e c t o r  i f  t h e r e  is  no 

r e q u i r e m e n t  f o r  "h igh  t r u e "  d a t a .  Connec t  t h e  o t h e r  end  t o  430 s c r e w  

t e r m i n a l s  1 through 22 so t h a t  t h e  s i g n a l  names match a t  each  end of every  

wi re  i n  t h e  cable. Be sur 'e  t h a t  t h e  CY ;md CCY L I M I T  t e r m i n a l s  a r e  s t i l l  

connected t o  t h e  GFLOrmD te rminal .  

R e f e r  t o  C h a p t e r s  5 and  6 f o r  more d e t a i l s  on programming.  To e n t e r  a  

command, i t  is first nece:ssary t o  load any d a t a  t h a t  t h e  command requ i re s .  

T h i s  i s  done by s e t t i n g  t h e  t h u m b w h e ~ e l s  t o  t h e  a p p r o p r i a t e  v a l u e  and  
a c t i v a t i n g  t h e  a p p r o p r i a t e  d a t a  s t r o b e  switch.  The d a t a  s t r o b e  swi tches ,  

-DS1 through DS4, cause t h o  Indexer  t o  read  t h e  thumbwheel d a t a  and s t o r e  i t  
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i n t e r n a l l y  i n  a c o r r e s p o n d i n g  r e g i s t e r .  R e g i s t e r  d a t a  i s  used by t h e  430 

whenever it e x e c u t e s  a command (if t h e  p a r t i c u l a r  command r e q u i r e s  da ta ) .  

Commands a r e  e n t e r e d  f o r  e x e c u t i o n  by d i a l i n g  up t h e  command number on t h e  

t h u m b w h e e l s  a n d  a c t i v a t i n g  t h e  command s t r o b e  s w i t c h  (CHD SIB). 

Example 1: Make a 2 5 , 0 0 0 - s t e p / r e v  m o t o r  move c l o c k w i s e  one  

r e v o l u t i o n  a t  t h e  c u r r e n t  v e l o c i t y  and a c c e l e r a t i o n .  

The o p e r a t o r  would  u s e  Command [ 0 0 5 1 1 ,  PERFORM AN 

IN-FTAL MmB, f o r  t h i s  move. 

The command d e s c r i p t i o n  i n  s e c t i o n  6.6.2.2 d e s c r i b e s  

t h e  d a t a  t h a t  must be e n t e r e d  f o r  t h i s  command. T h i s  

d a t a  c o n s i s t s  of  a  1 2 - d i g i t  l o n g  number t h a t  s p e c i f i e s  

t h e  d i r e c t i o n  of t h e  nlove and d i s t a n c e  i n  motor  s t e p s .  

I n  t h i s  example, t h e  va lue  r e q u i r e d  i s  

F o r  e n t r y ,  t h e  numbe:r i s  b r o k e n  i n t o  t h r e e  p a r t s  o f  

f o u r  d i . g i t s  each t o  be loaded  i n t o  i n t e r n a l  430 d a t a  

r e g i s t e r s  R2, R 3 ,  and R 4 ,  as f o l l o w s :  

When t h e  I n d e x e r  is i n s t r u c t e d  t o  e x e c u t e  t h e  command, 

it will .  f e t c h  t h e s e  v:alues and c h a i n  them t o g e t h e r  t o  

r e c o n s t r u c t  t h e  1 2 - d i g i t  number. 

The t h r e e  v a l u e s  i n  Example 1 must  be loaded  p r i o r  t o  e n t e r i n g  t h e  command 

i d e n t i f i c a t i o n  number. (They need n o t  be loaded  i n  any p a r t i c u l a r  order . )  

Proceed as f o l l o w s :  

>> S e t  t h e  431 thumbwheels t o  0000 
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>> P r e s s  swi tch  DS2 to  load t h i s  nurnber i n t o  r e g i s t e r  R2 

>> S e t  t h e  431 thumbaheels t o  0002 

>> P r e s s  swi tch  DS3 t o  load t h i s  number i n t o  r e g i s t e r  R3 

>> S e t  t h e  431 thumbwheels t o  5000 

>> P r e s s  swi tch  DS4 t o  load t h i s  number i n t o  r e g i s t e r  R4 

The above s t e p s  l o a d  d a t a .  The n e x t  s t e p  is  t o  e n t e r  t h e  Command 

I d e n t i f i c a t i o n  Number. 

>> Set t h e  thumbwheels t o  t h e  command number, 0051 

>> P r e s s  t h e  QID SlTI (comand s t r o b e )  switch 

The motor w i l l  r o t a t e  one r evo lu t ion .  

Once the  d a t a  i s  loaded, i t  remains there .  A s  long a s  t h e  thumbwheels a r e  

s e t  t o  0051, t h e  Indexer  w i l l  r epea t  t h i s  move each t ime  t h e  CHD STB swi tch  

is  operated. 

Example 2: Reverse t h e  d i r e c t i o n  of motion s e l e c t e d  i n  Example 1. 

Changing  t h e  d i r e c t i o n  c o n t r o l  d i g i t  i n  r e g i s t e r  R2 

w i l l  r everse  t h e  d i r e c t i o n  funct ion.  

>> S e t  t h e  431 thumbwheels t o  0100 

> >  P r e s s  s w i t c h  DS2 t o  l o a d  t h i s  number i n t o  
-- 

r e g i s t e r  R2 

The c o n t e n t s  of i n t e r n a l  d a t a  r e g i s t e r  R2 have  been 

changed from 0000 t o  0100. The 12 -d ig i t  number i n  t h e  

430 working memory is now 

S e t  t h e  thumbwheels b,ack t o  0051 and p r e s s  t h e  CUD STB. 

The m o t o r  w i l l  r o t a t e  i n  t h e  r e v e r s e  d i r e c t i o n  each 
t ime W D  STB is pressed. 
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Example 3: Change t h e  move from one t o  f i v e  r e v o l u t i o n s  (from 

. ~ 25,000 t o  125,000 s t e p s ) .  
. . . . - . . - - ~. ., .<<. ..; 

The p o s i t i o n  d a t a  can  be changed by a l t e r i n g  t h e  d a t a  

i n  r e g i s t e r  R 3  from 0002 t o  0012. 

>> S e t  t h e  thumbwheels t o  W l 2  

>> Press  DS3 t o  load t h i s  number i n t o  R3  

The d a t a  i n  working memory i s  nov 

olopoolvooo 

I and the! motor s h a f t  w:L1+ r o t a t e  f i v e  r e v o l u t i o n s  each 

time W STB i s  pressed. 

REV. C 
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Appendix B 

The 430 i s  supplied w i t h  some preprogrammed funct ions  t o  a s s i s t  i n  t e s t i n g .  

These i n c l u d e  t h r e e  p r e d e f i n e d  moves and one  Sequence as d e t a i l e d  i n  

Sect ion  2.5 of the  Operator's Manual. The rnoves a r e  def ined  as numbers 2, 
4, and 8, t h e  Sequence is assigned number 8. The command and d a t a  values 
entered  i n t o  t h e  430 t o  load these  opera t ions  a r e  l i s t e d  below. Strobes 
"1" through "4" r e f e r  t o  DATA STROBE 1 through DATA STROBE 4, "C" r e f e r s  t o  

the  COMMAND STROBE The BCD value accompanying t h e  COMMAND STROBE is the  
command number. R e f e r  t o  t h e  Command D e s c r i p t i o n  f o r  d e t a i l s  on each  
command by number. 

REGISTER CONTENTS 

E n t r y  

1 
2 

3 
4 

5 
6 
7 

8 
9 

10 
11 

12 
13 

14 
15 
16 
17 
18 

BCD value S t m b e  

0000 0000 0000 0000 
0000 0000 0100 0000 ( load  R3) 
* t h i s  cornland def ines  t h e  a c c e l e r a t i o n  
parameter a s  1,000,000 s t eps / sec / sec  

0000 0000 0010 0000 ( load  R3) 
* t h i s  cormnand de f ines  the  v e l o c i t y  
as 100,000 s t eps / sec  

0002 0000 0010 0000 ( load R1) 
0002 0000 0010 7777 ( load  R4) 
* t h i s  command de f ines  Move 12 as 
107,777 s t e p s  clockwise 

0000 0000 0010 7777 ( load  R1) . . . .  
oooo oooo ooio oooo ( load  ~ 4 )  
0000 0000 0070 0000 ( load  R3) . - - ~  ~-~~ 

* t h i s  command de f ines  the  a c c e l e r a t i o n  
parameter as 700,000 s t eps / sec / sec  

0000 0000 0020 0000 ( load R3) 
* t h i s  command de f ines  t h e  v e l o c i t y  
as 200,000 s t e p s / s e c  

0004 0000 0020 0000 ( load  R1) 
0004 0100 0020 .0000 ( l o a d R 2 )  
0004 0100 0008 0000 ( load  R3) 
0004 0100 0008 8888 ( load  R4) 
s t h i s  command def ines  Move #4 as 88,888 
s t e p s  courlterclockwise 
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REGISTER CONTENTS (cont inued)  

Entry 

19 
2 0 
2 1 
22 

23 
24 

25 
26 
27 

2 8 

2 9 
30 

31 
32 

32 

3 3 
34 

3 5 
36 

3 7 

3 8 
3 9 

40 

4 1 
42 
43 

BCD value Str~3be 

0000 OOCIO 0008 8888 ( load  R1) 
0000 OOCIO 0010 0000 ( l o a d  R4) . . ~ ~  
oooo oooo 0010 oooo ( load  ~ 3 )  
* t h i s  comand d e f i n e s  the  a c c e l e r a t i o n  
parameter as 100,000 s t e p s / s e c / s e c  

0000 0000 0015 0000 ( load  R3) 
* t h i s  conmand d e f i n e s  t h e  v e l o c i t y  a s  
150,000 s t ,eps /sec  

0008 0000 0040 0000 ( load  R1) 
0008 0000 0000 0000 ( l o a d  R3) 
* t h i s  cornland d e f i n e s  Move #8 as a  
move t o  abso lu te  p o s i t i o n  ze ro  

t h i s  conmand begins t h e  Sequence 

000 1 0000 0000 0000 ( load  R 1 )  
t h i s  conmand w i l l  s t o p  t h e  motor and 

t h e  Sequence on TRIGGER 1 

001 1 0000 0000 0000 ( load  R1) 
0011 0000 0005 0000 ( load  33) 

* t h i s  command s t a r t s  an 11 command loop 
which will. r epea t  5 t imes 

0002 0000 0000 0000 ( load  R1) 
* t h i s  comnland c a l l s  f o r  execut ion  of 
Move #2 

0002 0000 0000 0000 ( l o a d  R1) 
0002 0001 0000 0000 ( load  R2) 

* t h i s  comand waits u n t i l  TRIGGER 2 is  
o f f  (high)  

0004 0002 0000 0000 ( l o a d  R1) 
* t h i s  cornrand c a l l s  f o r  execu t ion  of 
Move #4 

* t h i s  cornland c a l l s  f o r  execu t ion  of 
Move #4 aga in  

0003 0002 0000 0000 ( load  R1) 
0003 OOO1 0000 0000 ( load  R2) 
* t h i s  comand waits 
o f f  (h igh  1 
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REGISTER CONTENTS (Continued) 

Entry 

4 4  
45 

46 
47 

48 
49 
50 

51 

52 
53 

5Q 
55 

56 

B O  value 

000 1 
001 1 

0002 
001 1 

0000 
0002 
0042 

0012 

0001 
0012 

0008 
0064 

0216 

Strobe 

1 
C 

1 
C 

2 
3 
C 

C 

1 
C 

1 
C 

C 

R1 R;! R3 R4 

0001 0001 0000 0000 ( load  R 1 )  
* t h i s  coumand t u r n s  on OUT 1 

0002 0001 0000 0000 ( load  R1) 
* t h i s  comand tu rns  on OUT 2 

0002 0000 0000 0000 ( load  R2) 
0002 0000 0002 0000 ( load  R3) 
* t h i s  command causes a  2 second wait  

* t h i s  command t u r n s  o f f  OUT 2 

0001 0000 0002 0000 ( load R1) 
* t h i s  command t u r n s  o f f  OUT 1 

0008 0000 0002 0000 ( load  R 1 )  
* t h i s  comand executes  move 118 

* t h i s  command ends the  Sequence 

The sequence of c h a r a c t e r s  requi red  t o  implement these  funct ions  using the  
s e r i a l  d a t a  f e a t u r e  is  a s  follows: 
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Appendix C 

See page 3-7 f o r  c u r r e n t  430 Switch s e t t i n g s .  

The drawing on t h e  nex t  page d e t a i l s  t h e  l o c a t i o n  of  t h e  jumpers on t h e  
e a r l i e r  430 c i r c u i t  board .  To a c c e s s  t h e  board,  remove t h e  l e f t  hand s i d e  
cover of  t h e  u n i t .  The f u n c t i o n  of  t h e s e  jumpers i s  l i s t e d  below. 

NOTE: Jumpers JUL th rough  .m20 and JU25 through JU64 a r e  a r r a n g e d  i n  sets 
of  f o u r ,  e a c h  r e p r e s e n t i n g  one BCD d i g i t .  The jumpers a r e  a s s i g n e d  t h e  
va lues  1, 2. 4, and 8  i n  o r d e r .  The sum of the  a s s i g n e d  v a l u e s  f o r  jumpers 
i n  t h e  on p o s i t i o n  d e t e r m i n e s  t h e  BCD v a l u e  f o r  t h o s e  f o u r  jumpers. An 

.. , example i s  shown on t h e  n e x t  page. 

JU1-JU4: Go Home V e l o c i t y  ( p e r c e n t  of  Ve:Locity X 1 0 )  (1 ) 
JU5-JU8: L e a s t  S i g n i f i c a n t  D l g i t  - V e l o d l t y  Data ( 0 )  
JU9-JU12: 2nd D i g i t  - V e l o c i t y  Da ta  ( 0 )  
JU12-JUl6: 3 r d  D i g i t  - V e l o c i t y  Data  ( 3 )  
JU17-JU2: Most S i g n i f i c a n t  D i g i t  - V e l o c i t y  Data ( 1 )  

(1000)  
(1 250 Range y i e l d s  250,000 s t e p s / s e c  - 10 r e v / s e c )  

JU21: Ve1oci:y Range n t u l t i p l i e r  - OFF=XZ5, ON-X250 (ON) 
JU22 : #3 A c c e l e r a t i o n  Range M u l t i p l i e r  - X 100  (OFF) 
JU23: t 2  A c c e l e r a t i o n  Range M u l t i p l i e r  - X 1,000 (ON) 
JU24 : # I  A c c e l e r a t i o n  Range M u l t i p l i e r  - X 10.000 (OFF) 

( A l l  OFF: #S A c c e l e r a t i o n  Range H u l t i p l i e r  - X 1 0 )  
( S e l e c t  one)  

JU25-JU28: L e a s t  S i g n i f i c a r l t  D i g i t  - Accel .era t iou Da ta  ( 5 )  
JU29-JlJ32: Most S i g n i f i c a n t  D i g i t  - A c c e l e r a t i o n  D a t a  ( 2 )  

(25  1 
(Xange 82 y i e l d s  25,'300 s t e p s / s e c / s e c )  

JU33: Go Home D i r e c t i o n ,  ON-CCW, OFF-(X (a) 
JU34: Home L i m i t  S i g n a l  Edge, ON-CCU, OFF=CW ( m u  
JU35: Home L i m i t  P o l a r i t y ,  ON-high t r u e ,  OFF-low t r u e  (OFF) 
JU36 : BIT 0  TO 1 6  P o l a r i t y ,  ON-high t.cue, OFF-low t r u e  (OFF) 

a37-JU40: L e a s t  S i g n i f i c a n t  D t g i t  - P o s i t i o n  Data ( 0 )  
JU41-m44: 2nd D i g i t  - P o s i t i o n  Data (0) 
JU45-NS8: 3 rd  D i g i t  - P o s i t i o n  Da ta  ( 0 )  
JU49-JU52: 4 t h  D i g i t  - P o s i t i o n  Data (5) 
m53-JU56: 5 t h  D i g i t  - P o s i t i o n  Data  ( 2 )  
JU57-JU60: 6 t h  D i g i t  - P o s i t i o n  D a t a  ( 0 )  
JU6l-JU64: Most S i g n i f i c a n t :  D i g i t  - P o s i t i o n  D a t b  

. . 
(25,000 s t e p s  - 1 r e v o l u t i o n  s t d  motor) 
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Jumpers JU65 through JU68 a r e  Reserved: Do Not Remove 

Encoder Direct ion F o l a r i t y  (clockwise) (OFF) 
Z CHANNEL Pola r i ty ,  ON-high t r u e ,  OFF-low t r u e  (OFF) 
Home Limit Po la r i ty ,  ON-hight t.rue, OFF-lov t r u e  (5FF) 
SHUTDOWN Out. ON-Differential,  OFF-Single ended (OFF) 
Direct ion Out, ON-Differential, OFF-Single ended (OFF) 
Step Output. ON-Differential. O:FF=Single ended (OFF) 
Reserved Out (OFF) 
Reserved Out (OFF 
Reserved Out (OFF) 

Example: Jumpers J U 1  through JU4 represent  one BCD d i g i t .  The following ,' 
. /- 

t ab le  ind ica t e s  hov t o  s e t  them t o  g e t  BCD values of seven and nine.  

Jlrmper Value - S e t t i n g  (7) -- S e t t i n g  ( 9 )  -- - 
JU1 1 ON ON 
JU2 2 ON OFF 
JU3 4 O'N OFF 
N 4  8 OFF 0 N 

1+2?z7 1:%=9 

ON I I 
JUl THRU J U ~ ' /  JU17 THRU JUi'4 / 5033 T H R U  JU40 / JU49 THRU JU56 1 

JU72 THRU JU77 
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