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Noise related difficulties can range In severiv from minor 
positioning errors to damaged equipment from nmavay rotors crashlng 
blindly through lipit avitches. In ricroprocessor controlled oqaipment, 
the processor is constmtly fetching instructions from memory in l 
controlled sequence. If .n electrical disturbance occurs, it could 
cause the processor to risintexyret an instruction, or fetch the rrang 
data. This is likely to be catastrophic to the program, requirlng.8 
processor reset. U t e r  Compumotor indexers are designed rfth a watchdog 
ther that rhuts doun the system if the program ir interrrtpted. Thir at 
least prevents the more catastrophic failures. - 

Being invisible, electrical noise can be very mysterious, but it 
irrvariably comes from the folloving rources: 

Pover Line Disturbances 
0- Extsmlly- Conducted -rSoX- 
Transmitted Noise 
Ground Loops 

Certain widely used electrical devices are notorious for 
generating electrical noise conditions. 

Coil driven devices: Conducted and Power line noise 
SCR fired Beaterr: Transmitted and P w e r  line noise 
Motors and Motor Drives: Transmitted and P m r  line noise 

0 Uelders (electric): Transmitted and P w e r  line noise 

Power line disturbmca are generally easy togeal with due to the 
vide availability of line filtering equipment for the computer industry. 
Only the most severe situations call for an isolation transformer. Line 
filtering equipment is called for vhen other devices connected to the 
local pover line are svitching large amounts of current, mspecially if 
the svitching takes place at high frequency. Corcom 1s one manufacturer 
of suitable power line filters. 

Also, m y  device having coils is likely to upset the line when 
svitched off. Surge suppressors such as MOV's (General Electric) are 
widely available to lhit this kind of noise. A series PC netvork 
across the coil is a h 0  effective, (resistance; 500 to 1,000 0,  
capacitance; 0.1 to 0.2 @). Coil driven devices include relays, 
solenoids, contactors, clutches and brakes. 

Dternallv conducted noirr is 8imilar to pover line noise, but the 
disturbances are created on 8-1 and ground wires connected to the 
indexer. This kind of noisr can get onto logic circuit ground or into 
the processor pover supply and scr.mble the program. The problem here 
is that control equipment often shares a common DC ground vhich may run 
to several devices, 8uch 8s 8 DC pover supply, p r o g r ~ b l e  controller, 
remote svitches and the like. Vhen rome noisy device, particularly a 
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relay or  solenoid, is on tho DC ground, it w y  rroak havoc t i t h  the 
indexer. 

The solution fo r  DC mochnical rolays and solonoids involves 
cormacting a diode bachrards across tho c o i l  t o  clamp the induced 
voltage 'kick" tha t  the c o i l  rill producr. Tho diode should be rated a t  
4 t h e s  the c o i l  voltage and 10 t k o s  the c o i l  current. Usfag so l id  
s t a t e  relays o l h i n r t e s  t h i s  e f fec t  altogothor. 

Multiple dovicos on tho same c i r cu i t  ahauld ba grounded together 
at  a single point. 

Furthormoro, povar rttpplios and p r o g r m b l o  coatrol lors  often 
h v e  DC common t i e d  t o  Earth (AC poror ground). As a -0, it is 
preferable t o  have i n d u o r  signal g r a a d  f loat ing r i t h  rospoct t o  Earth. 
This prevents noisy oquipment which is  srouadod t o  Earth from sonding 
noise in to  the indexer. When floating the s i p 1  ground i s  not 
possible, the Earth ground connection should be u d e  a t  one point only 
8a discussed in 'Ground Laopaw blow. 

In  severe cases, opt ical  isolat ion may be required t o  completely 
o l imhr te  electrical contact botvoon the fndoxer and a noisy 
enviroament. Solid s t a t e  rolays p rwid r  t h i s  isolat ion.  Solid s t a t e  
relay unufacturars  include Cqdom, Pottor-Brumiiold m d  Opto-22 among 
otherr . 

l'ransmitted N o i u  i r  pickod up by o x t o m 1  conmctions t o  the 
indexer, and i n  severe cases can at tack an indexer t i t h  no oxternal 
connections. The indexer onclosuro w i l l  typical ly  shield the 
electronicr from t h i s ,  but openings in the enclosuro f o r  connections and 
front panel controls may "leakw. As r i t h  a l l  o lec t r fca l  equipment, the 
indexer chassis should be scrupulously connectod t o  &rth t o  minimize 
th i s  e f fec t .  

Vhen high current contacts open, they drav an narcm, producing a 
burst of broad spoctrurm radio froquency noise tha t  can be picked up on 
indexer l imit  svi tch o r  other t i r i n g .  High current m d  high voltage 
vires have an e l ec t r i ca l  f i a l d  around them, and may induce noise on 
signal wiring, ospocL.lly vhen thoy aro t i ed  i n  tho same wiring bundle 
or conduit. 

Uhen t h i s  kind of problom occurs, it i s  time t o  think about 
shielding signal cables o r  isolat ing the signals.  A proper shield 
surrounds the signal wires t o  intorcopt o loc t r ica l  f i e l d s ,  but t h i s  
shield must be t i e d  t o  &rth t o  ndraina tho inducod voltages. A t  the 
vory loar t  wires should bo run in ntwisted pairam t o  lfsit s t r a igh t  l i n e  
8nterma effects .  

Host Compumotor cablos h8vo.shiolds t i e d  t o  Earth, but in some 
u s e r  the shiolds rust bo grounded a t  ins ta l la t ion  time, a s  r i t h t h e  150 
md 430 drivo cables. u stall fag tho indoxrr in a WEUA oloc t r ica l  
enclosure insures protection fron, t h i s  kind of noise, rmloss noise 
producing equipment is 8180 rovmtod inside tho onclosuro. Connections 
u t a ~ n a l  t o  the enclosuro must bo shioldod. 

hron tho rorst noiso problems, in environments noar 600 amp 
welders m d  25kW transmittors havo boon solved using anclosuros, 
c a n h i t ,  optical* isolat ion,  and sing10 point ground techniques. 

Ground Inou are  tho most mptorioor noise probloms. They seem t o  
occur w s t  ofton in systoms whore a coatrol computer is  using RS-232C 
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compnmication. Symptoms 1-0 garblad transmissions m d  intermittent 
oper8tion are t7pic.l. 

The problem occurs in rystems diere multiple Earth ground 
connections uist, p8rticularly when those connections are far apart. 

m: Suppore 8 U e l  2100 is controlling an u i s ,  m d  the 
limit rvitches or0 an u t o n d  powor mapply. m e  2100 is controllad by 
a computer in rnother room. If tho powor mpply Carmton is cannoctod to 
hrth, the potontial uists for ground loop problems. Thir is because 
most conputor8 have their RS-232C signal cormon tiod to Earth. The loop 
starts at 2100 limit nritch ground, goes to Earth through the parer 
supply to Earth at the computer. mop thoro, tho loop rotuxnr to the 
2100 through RS-232C ~ i p l  ground. xf 8 voltage potontial uistr 
betveen power mapply Earth and ramoto computer krth, ground current 
rill flov through the ES-232C ground creating ~pradictable rosults. 

The m y  to tort for and ultim8toly elimLruto a ground loop is to 
lift or wcheatw k r t h  ground connections in the system until the 
symptoms disappaar. 

Defeat- 
The best time to handle oloctrical noise problems is before they 

occur. Vhen a motion system is in the design process;-the dasigntr 
should consider the folloving set of guidelines for system wiring in 
order of importance: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

A 
obvious 

Put surge suppression components on all oloctrical coils: 
Resistor/capacitor filters, MOV's, Zener and clamping diodes. 
Shield all romote connections, use tvistod pairs. Shields 
should be tied to Earth at one end. 
Put all microoloctronic components in m onclosure. Keep noisy 
devices outside, watch intorrul temperature. 
Ground signal common wiring at one point. Float this ground 
from Earth if possible. 
Tie all mechanical grounds to Earth at one point. Run chassis 
and motor grounds to the frame, frame to Earth. 
Isolate remote signals. Solid rtate rolays or opt0 isolators 
are recommended 
Filter the power line. Use common BF filters, Isolation 
transformer for vorst case 

noise mroblom mast be identified before it can bo fired. The 
vay tLapprolch 8 problem rituation is to eliminate potontial 

noise sourcos tnrtil the rymptoms disappear, as in tho case of ground 
loops. When this ir not practical, us0 tho abov. guidelines to 
"shotgunw the iastallation. The odd8 are good that a general approach 
to good wiring will m i l  tho prob1.m. 

Beferenceg: Iafom8tion about tho equipment roforrod to in the 
article may be obtained by calling the numbers listod belw. 

Corcom line filtorr, (312) 680-7400 
Opto-22 optically irolatod rolays, (714) 891-5861 
Crydcm optically isolatod rolayr, (213) 322-4987 
Potter Brumfield optically irolatod relays, (812) 386-1000 
General Electric MOV's, (315) 456-3266 
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The Compumotor Model 172 Preset Indexer is a single board 
programmable pulse generator for controlling stepping and 
microstepping motor translators. The 172 utilizes 
microprocessor architecture and large scale intergrated 
circuits to keep the parts count low for reliability, while 
allowing extraordinary flexibility in application. 

Control inputs include thumbwheel switches for preset 
programming of motor output shaft acceleration, velocity, and 
position, as well as a fully parallel BCD computer interface. 
The Model 172 is offered in configurations for integration 
into OEM equipment. 

Carefully inspect the shipping carton for any evidence of 
physical abuse or damage. Report any such findings to your 
carrier immediately as well as to your receiving department. 
Compumotor Corporation cannot be held resonsible for in- 
transit damage. 

Unpack the shipping carton and inspect the Model 172 
Indexer and AC adapter for any damage, cracks, broken parts 
or damaged cables. Save the packing materials until the 
inspection and functional checks have been completed. 

See Appendix A 

4. Poverinn The Model 172 

The Indexer Models 172D m d  172A art supplied with 
instrument cases and a plug-in AC adaptor. The AC adaptor 
provides 10 VAC at 1500 mA to the on-board rectifiers and 
voltage regulators. 

The circuit card version, Hodel 1 7 W ,  requires 9-12 VAC 
or VDC between J6 Pin 4 and 36 Pin 1. When powering the 172X 
from DC supplies, 36 Pin 4 connects to +9-12 VDC and 36 Pin 1 
connects to DC ground. The nominal current consumption is 
1500 mA. 

The following procedure presumes availability of a motor 
and a stepper or nicrostepping translator to test the 
response of the Model 172 Preset Indexer to various inputs. 

Compumotor Corporation 1 
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172 Indexer Operations Manual 

Proper outputs from the Model 172 can be verified in the 
absence of a test motor and driver with a frequency counter, 
accumulating pulse counter, and oscilloscope. 

Hake the following setting on the Front Control Panel : 

1. Preset/Cont to Preset 
2. Ms/Inc to Inc 
3. Accel to 10 
4. Velocity to 1000 
5 .  Steps to +0050000 (corresponding to 50,000 not'or 

pulses vith the factory set internal DIP switch 
values. See Appendix A.) 

Connect oscilloscope ground to the 86-Pin rear connector 
(J1) GND, Pin #44 ("A" on AMP connector). Connect the 
oscilloscope input to Step, Pin U1 ('1' on AMP connector). 

Pressing Start vill initiate a nominal 5V pulse train 
which-imreasrs~in frequency during-accehration:. This is 
followed by an interval of constant frequency pulses 
corresponding to a constant velocity output, followed by 
decreasing frequency during deceleration. Note that the same 
pulse output will be observed (inverted) on the CW Step (J1 
Pin 4) if there is an appropriate pullup resistor on this 
open-collector 0utput.l The rove takes about 2 seconds. 

A constant velocity, obtainable by switching fron 
"Presetn to "Contn, can be measured vith a frequency counter. 
The velocity setting (in revolutions per second) selects 
output frequencies (in KHz) which are equivalent to the motor 
resolution (in steps per revolution) multiplied by the 
velocity. For example, a frequency of 100 KHz is generated 
to rotate a 25,000 step per revolution Compumotor at a 
velocity of of 4 revolutions per second (25,000 PPR x 4 RPS - 100,000 PPS). In general, Velocity x notor resolution - 
output pulse frequency. 

In the case of a 25,000 step per revolution Compumotor, 
the Model 172 Indexer will produce exactly 25,000 pulses for 
a 1 revolution movement,' independent of velocity and 
acceleration settings. The number of pulses produced is 
equal to the front control panel step thumbwheel settings x 
the internal 'nmber of pulses per least significant digit" 
DIP switch. In this case, a value of 1, the factory setting, 

h i s  Pullup resistor (U ohm for example) should be 
connected between the CW Step output and +5V (J1 Pin 10; '10" on 
AMP connector) for this test. 
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has been assigned to the LSD. 

Verify that the Direction output (J1 Pin 2) changes from 
nominal +5V to nominal OV if a move in the -+* direction is 
repeated in the '-' direction. 

In the case of CW Step and CCW Step, pulse output should 
be active on CCW Step (Jl Pin 5) if '-a is selected. 
Conversely, if '+" is .elected, the pulse ouput on CCW Step 
will cease and CU Step (J1 Pin 4) will be active. These tvo 
outputs are open-collector, and need pullup resistors in 
order to be seen on m oscilloscope. 

The In Position output should be low (OV) vhile the 
Indexer is not producing output on m y  of the Step lines when 
in the Preset mode. Like the CW Step, CCW Step output. In 
Position is an open collector output. 

In the Continuous and Preset Modes, the Constant V output 
is low (OV) during acceleration and deceleration, and goes 
high (+SV) when constant velocity or zero velocity is 
reached. 

TAe Model 172 has been designed with a special capability 
for those vishing to interface the indexer to a computer or 
programmable controller. While a11 Front Control Panel 
Command and Data inputs are available on the main rear 
connector (Jl), only the functions you wish to control 
remotely or only the specific digits in those functions, need 
to be interfaced. Typically, Acceleration and Velocity are 
set on the Front Control Panel and Direction and the 
significant digits of Position art controlled remotely. All 
remote applications require Start, Stop and the extreme 
travel limits to be connected, of course. (Limits may not 
need to be connected for some rotary applications). 

To get started, it is suggested that the Indexer be 
operated fron the Front Control Panel. If the motor being 
used for test is connected to a limited-travel mechanism, it 
is strongly recommended that the two extreme travel limit 
switches be connected prior to initiating any test. 

~e;trmint vhich end of the mechanism the load is to be 
moved when the motor shaft is rotating in the clockwise 

Compumotor Corporation 3 
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direction. Shaft direction is referenced by looking at the 
flange end of the motor. Mount a limit switch which will be 
actuated by the load at least 1/2" (12mm) from the mechanical 
end of travel. Wire the common line of the limit svitch to 
J1 Pin 86 (W -Yn). Wire the normally open line to J1 Pin 
85 (AMP -Xm). 

In a similar fashion, mount and connect the 
counterclockwise limit switch, with common to J1 Pin 43 (AMP 
-43") and the normally open line to J1 Pin 42 (AMP "42"). 
CAUTION: connect frame pound (third wire ground) to 
logic ground. For example, it is frequently easier to ground 
limit switches to the frame of a -chine than to run an extra 
wire from the limit switches to the indexer. This practice 
can cause erratic and unpredictable motor movement, and 
should be avoided at a11 costs. 

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

5 . 4 .  Connect- The Hotor 

Stepping and microstepping translators are of n ~ o  general 
types: those accepting TTL Step and Direction inputs and 
those using an open collector CW Step line and CCV Step line. 
The Model 172 nominally produces +4.5VDC pulses ("Logic 1") 
on the Step line with pulse widths and frequencies as 
specified id Appendix E (referenced to CND). 

The Direction line is a TIZ Ievel: CV - logic '1" m d  CCW - logic "0". In the case of both Step and Direction, Logic 
"1" sources a maximum of 6OmA and Logic -0" sinks a maximum 
of -60 mA (referenced to ground). 

For the open collector CW and CCW outputs, the unit is 
capable of sinking up to -300 mA at up to 40 VDC (referenced 
to ground). 

Before Proceeding: If 8 Compumotor Hotor/Driver is not 
being used, check that the electrical specifications of 
the Hodel 172 and the translator are compatible. 
Compumotor Corporation cannot be responsible for dunage 
due to nismatch . 
The translator may be wired either to the main rear panel 

connector (Jl) or to 34, a 9-Pin locking Ramp connector. 
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Refer to the information supplied with your translator and 
make the connections as follows: 

Step and 
Dir Input 

CW and CCW 
Input 

Step 1 1 9 
Direction 2 2 8 
GND 44 A 4 
CND 4 5 B 5 

CU 4 4 2 
CCU Step 5 5 1 
CND 4 7 D 4 
CND 4 8 E 5 

To confirm proper connection operation of the Indexer, 
cranslator, -motor and associated mechanism, proceed as 
follovs: 

Confirm that the proper settings for the desired number 
of Steps per LSD and for motor/translotor resolution 
have been set. The settings on the number of pulses per 
% S D  dipsvitch (Sl) determines the xnnnber of pulses 
produced for a given front panel or remote setting. The 
motor/translator resolution dipsvitch (S2) must be 
matched to the translator being used to ensure 
acceleration and velocity calibration. (See Appendix 
A ) .  

2. Set the Front Control Panel switches to 

a. Preset/Cont to Preset 
b. Abs/Inc to Inc 
c. Accel to 05 
d. Velocity to 0010 
e. Steps to +0000100 (assuming a 200 steps per 

revolution 1 step/LSD) or a value equal to 1/2 of a 
complete motor revolution. 

3. Press Start 

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

5 .  Change only the direction digit on the Steps input to "- 
". Press Start again and confirm that the motor and 
mechanism actully reverses and that the CCW limit 
switch is being approached. 

6. Change Preset/Gont to Cont. R e s s  Start and let the 
mechanism slowly approach one of the limit switches. Be 
prepared to press Stop if the limit switch fails to stop 
the motor. 

7. Confirm the proper operation of the opposite limit 
switch by changing direction and pressing Start. 

After these tests have been performed, exercise the 
system over a wide range of acceleration, velocity and 
position commands. Check that the set-up parameters for 
resolution, pulses per LSD, Velocity range and Acceleration 
range a11 give the expected performance at the requisite load 
level for the settings on the Front Control Panel. Check 
that the open collector In Position output on J1 Pin 6 (AKP 
'6") goes low at the end of each move. Every time the motor 
reaches constant constant velocity in the continuous mode, 
the constant velocity output on J1 Pin 12 (AKP "12") goes 
high. This is an indication that a new acceleration and 
velocity may be programmed and Start may be pressed. The 
Start switch is ignored during acceleration and deceleration. 

Select a location for the Hone limit hitch. The 
typical loacations are: center of travel or at either end of 
travel just inside the extreme end of travel limit switches. 
Mount the ewitch and connect common to J1 Pin 48 (AMP "En). 
The normally open line is connected to J1 Pin 55 (ANP "Nu). 

Before verifying the Go Home operation, set the Go Home 
velocity, acceleration m d  function in the desired manner. 
Refer to Appendix A, Section 5. 

Select either Go Home + (CU) or Go Home - (CCW) 
depending on the direction sense established, and on the 
current position of the load relative to the Home Limit. 
It is important to note that an acceleration must be defined 
in order to execute a Go Home move. 

It is important that l h i t  svitche. be connected for 
this test, in case the wrong Go Home direction is selected. 
If the unit encounters r limit, the motor will reverse at the 
limit switch and continue to seek the Home position. 
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Check that the velocity in the Go Home mode is as 
expected and that the operation at the Home Limit is as 
programmed (Backoff, No Backoff, Backoff Direction). While 
the mechanism is going to the Home Position, the open 
collector GOING HOKE output, J1 Pin 8 (NU -8")  should be 
low. When Home is reached, this line should go Open and the 
open collector AT HOHE Output J1 Pin 9 (AMP m9"), should go 
low. 

If the motor and translator system being used is a 
Compumotor system, the Remote Power Shutdovn (amplifier 
disable) function aay be controlled through the Model 172. 
Asserting a Logic 'Ow (switch closure, TTL 'lowm lwel, etc.) 
on J1 Pin 56 (AMP *Pw) will produce a nominal 5V (at 60 mA) 
level on 34 Pin 3 and J1 Pin 3 (NO '3"). These two signals 
are known as SHUTDOVN IN and SHUTDOWN OUT respectively. A 
Logic "0" on SHUTDOWN IN will immediately disable a 
Compumotor motor/driver, and cause the shaft to free-wheel. 
Precise- position of the.-;shaft nay be .lost. during- a shutdown, 
and unpon re-enabling SHUTDOWN IN (Logic '1") the shaft may 
have moved if the frictional torque of the load is less than 
approximately 58 of the motor's rated torque. SHUTDOWN IN 
has a 1K ohm pullup resistor and will ensure that the motor 
is always enabled if this input is not utilized. 

xtemal or Comwter Intctf.ce 

There are two classes of inputs on the 172: Control and 
BCD Data. Since the 172 supports a mixed mode of operation, 
allowing some functions and/or values to be set on the Front 
Control Panel and others to be set by computer, specific 
front panel settings are required to allow~omputer control 
of a given function. These settings are liated below: 

Control settings which allow External or Computer control: 

1. Preset/Cont. to Preset 
2. Abs/Inc to Inc 
3. Direction to "-"  

Data settings for external or computer control. 

All BCD digits to be controlled must be set to 'Om.  

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

Start: This TTL level input initiates a pre-programed 
w v e  on a low level input. It must remain low for at 
least 10 microeecon& to be recognized. The Indexer 
reads the Acceleration, Velocity, and Position data and 
executes the move. There is approximately a 30 msec 
delay between Start and move initiation. If the 
Acceleration or Velocity thudwheels are aet to zero in 
the Preset node, no move vill occur. The Start input 
also allows changing velocities when in the continuous 
mode. The Start command may be generated either by the 
Front Control Panel switch or by grounding J1 Pin 49 
(AHP "F"). 

Wop: This TTE input initiates pre-programmed 
deceleration on a low level input. This input must 
remain low for at least 10 microsecon& to be 
recognized. The rate of deceleration is determined 
exclusively by the Acceleration data present when the 
last Start command was received. It is possible to 
decelerate at a different rate only in the continuous 
mode, by setting velocity data to zero, setting the 
desired deceleration rate and initiating a Start. This 
data input is found on 31 Pin SO (AMP "Hn). 

CW Limit and CCV Limit: These two TTL active low inputs 
function as extreme travel limits. A low going edge on 
either of these inputs will stop pulse generation and 
terminate the move that was in progress. If either line 
remains low, the Indexer vill accept only moves in the 
direction opposite the original direction of travel. 
This remains true until the limit is cleared, i.e., 
until the limit input goes high. CW Limit is J1 Pin 85 
(W 'Xw) and CCV Limit is J1 Pin 42 (AKP "42"). 

Note : Limit svitches'should be located ahead of the 
physical end of travel to allow for the 
deceleration time of the motor m d  load. 

Preset/Cont: This input is paralleled by the Preset/Cont. 
svitch and selects moves that are either a preset position 
(move distance x and then stop) or to 8 preset velocity 
(accelerate to a constant velocity m d  hold until stopped). 
This input is read by the indexer only vhen the Start command 
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is received m d  o m  v at the tim e 
In Continuous mode, the position data lines are ignored and a 
Stop signal (or a start commanding a lower velocity) is 
require to initiate deceleration. Preset/Cont. is on J1 Pin 
51 (AMP "J"). The mode will be Preset unless this line is 
grounded or the Front Control Panel mode switch is set to 
Cont. The front panel switch m u t  be set to Preset for 
extern81 control. 

Direction: This thumbwheel input drtemines the direction of 
rotation of the motor output shaft. It is achowledgtd only 
if the motor is stationary uhen the start eo-nd is 
received. The Indexer will ignore changes on the Direction 
input line before motor movement has been stopped. In the 
case where activation of a llmit input has caused a stop, the 
Direction input must be reversed to back away from the limit. 
When J1 Pin 13 (AMP "13") is high, + or CW rotation is 
comanded. Holding this line low gives - or CCW rotation. 
The Front Control Panel Direction thumbwheel must be set to 
"-" for external control. 

Inc/Abs: Thia command selects-between.the standard 
Incremental positioning and Absolute positioning. In 
incremental positioning, all distances are reference to the 
current position of the motor and the associated mechanism. 
The reference point for the absolute positioning is the Home 
position, which is defined to be zero. All CW moves from 
this position are arbitrarily labeled "+" and CCW moves "-" .  
In other words, a11 CW moves cause the absolute position to 
increment, and a11 CCW absolute moves cause the absolute 
position counter to decrement. Inc/Abs is on J1 Pin 54 (AMP 
"K"). Note that the Indexer will execute incremental moves 
unless that line is grounded (setting the Front Control Panel 
Inc/Abs switch to Abs will also serve to ground this line). 
The front panel switch must be set to Inc for external 
control. 

Note: The zero crossing inhibit function may only be used in 
absolute positioning mode. 

GO HOME + or GO HOKE -: These coamunds seLect the initial 
direction to be used in searching for the location of the 
Home Position. Both inputs are TTL Active Low which trigger 
the Indexer on the low-going edge of the input. GO HOME + is 
found on J1 Pin 53 (AW "La) while GO HOME - is on 31 Pin 5G 
(AMP 9 4 " ) .  If the CV or CCW limits are encountered during a 
Go Home sequence, the motor vill reverse direction and 
attempt to seek the Home position. 

NOTE: A Go Home move cannot be executed unless an 
acceleration has been defined. 

Compumotor Corporation 9 
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HOME LIHIT: A witch closure to ground signals the location 
of the Home Position. This input is connected to J1 Pin 55 
(AMP .N"). If you do not vish to use a Home limit switch in 
normal operation, this input m y  be grounded (activated) by 
turning Dip Switch S3 r7 ON. 

With 53-7 ON, pressing HOME- or HOME+ vill result in one of 
the folloving: 

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

2. With S2-5 ON, the motor will search fruitlessly for a 
Home Limit transition until ancountering in turn both 
CCV and CU limits. Therefore, DO NOT TURN ON BOTH S3-7 

S2-5. 

3. BCD Data Inputs 

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

Low 
High 
Low 
High 
Low 
High 
Low 
High 
Low 
High 

Low 
Low 
High 
High 
Low 
Low 
High 
High 
Low 
Low 

Low 
Low 
Low 
Low 
High 
High 
High 
High 
Low 
Low 

Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
High 
High 

Combinations of data lines other than those shown here 
should not be used. 

3. Driving the External Inputs 

All inputs except Direction previously defined as 
Command inputs have "pull-up" resistors (1K ohms) m d  
require grounding to change their status. This may be 
accomplished with standard TTL outputs, switches, 
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relays, open-collector outputs or open collector 
transistors rated at 5 mA or more. 

Data inputs and the direction input have "pull-downw 
resistors (4.7K ohms) and require witch closures to 
+5VDC (nominal 1 mA) to yield Logic "1". These inputs 
may be driven by buffered TTL outputs, witches, relays, 
or open emitter transistors. In practice, ~tandard TTL 
outputs will drive the inputs; however, for reliable 
signal transmission w e r  moderate to long cable lengths, 
buffered outputs consisting of 75174 (RS422 line 
drivers), or similar devices are recommended. 

Sampled Command inputs (HOKE LIMIT, GO HOME+, GO HOME-) 
must be held Low for at least 2 msec to be reliably 
received. Inputs which are read as a result of START 
being detected (Mode, Direction and BCD Data) must be 
stable for 2 msec from the leading edge of START. 

Since data inputs must also be held constant for 2 msec 
from the leiding edge of START, additional data latch- 
ing circuitry may be required if the source computer 
cannot hold this &ta for that period. See Appendix D 
for a schematic example of a data latching interface. 

7. Further O u t s t i o ~  

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

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

Call or write: 

Parker Compumotor 
5500 Business Park Drive 
Rohnert Park, CA 94928 
(707) 584-7558 (800) 358-9068 
RMA # 

In California call collect: (707) 778-1244 
Outside California call toll free: (800) 358-9068 

Compumotor Corporation 
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rower 

* 117 VAC, 50-60 Hz, 0.75A vith supplied transformer 
* 9-12 VAC, 50-400 Hz, 1.SA to edge connector J1 
* 9-12 VDC unregulated 1.5A to edge connector J1 

Signal names: START, STOP, CW LIMIT, CCW LIMIT, RESET IN, GO 
HOKE + , GO HOKE - , HOKE LIMIT 

Electrical description: All are lTL compatible active low 
pulse inputs vith 1K ohm pull ups and requires nominal 
SmA closure to ground. 

* Minimum Logic "0" input current - -5.0 mA 
* Maximum Logic "0" input voltage - 0.75 VDC 
+ Minimum pulse vidth - 2 msec except START and STOP 
which require 10 microsec. 

Direction. Mode and Position Pro- 

Signal names: DIRECTION, PRE/CONT, INCR/ABS 

Electrical description: These m-compatible inputs have the 
electrical specifications shorn above. 
--Minimum DC signal duration is 2 msec following the 
leading edge of START. 
--DIRECTION is clockwise (+) for Logic "1"; CCW ( - )  for 
Logic ' 0 " .  - 
--PRE/CONT is CONTINUOUS for Logic "On2PRESET for Logic 
"1". 
--INCR/ABS is Absolute for Logic "On;  Incremental for 
Logic "1". 

Signal nqmes: POSITION, .ACCCEL/DECEL, VELOCITY 

Electrical description: There are 55 lines for parallel BCD 
data; each one has an input lmpedanca of 4.7k ohm and 
each requires a nominal 1mA at 5 VDC for Logic "1". 

* Uinlmal U g i c  "1" input current - ImA 
Hinimum Logic "la input voltage - 2VDC 

* Ufnimum data duration - 2 msec following the leading 
edge of START 
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 POSITION^ : 7 BCD Decades (28 lines) 
h n g e  - 1 to 9,999,999 

VELOCITY : 4 BCD Decades (16 lines) 
Range - 1 to 9999 

ACCELERATION: 2 BCD Decades (8 lines) 
Range - 1 to 99 

GO HOHE VEXCITY: 8 selections (3 lines) 
Range 0.1-20 rev.sec. 

To Translator: 

Signal names: STEP, DIRECTION, CW STEP, CCW STEP 

Electrical description: 
STEP: TTL Pulse Train (Nomind +3.5 VDC) 
DIRECTION: TTL Lave1 Output (Nominal d . 5  VDC) 

"+" - CU - Logic "1" 
"-" - CCW - Logic "OW 

For STEP and DIRECTION Logic "1" - 60 mA maximum current 
source, Logic "0" - -60 mA maximum current sink 

CW and CCW STEP: Open Collector, -300mA maximum at 40 
VDC sink 

To Computer or Programmable Controller: 

Signal names: IN POSITION, CONSTANT V, GOING HOME, AT HOME, 
CANNOT MOVE 

Electrical description: 
All of the outputs to the computer except Constant V 

have these characteristics: 

Open Collector: bgic "la, open circuit must be pulled 
up by external resistor. 

Logic "Ow Maximum current - -300mA max, 
2 ~ e e  Appendix A for Scaling Infomtion on Position Data 

Inputs. 

3 ~ e e  Appendix F for ranges and precision. 

l ~ e e  Appendix E for pulse width and frequency. 

Compumotor Corporation 13 
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max voltage 40 VDC. 
CONSTANT V: TT1 Output 

Constant Velocity - Logic .la (high) 3.5 VDC, + 6 0 m ~  
m i n i m  
Accellerating/Decel.r.ting - Logic .Om (Low) 0.75 
VDC Maximum, -601~4 minimum 

IN POSITION: Law - In Position or .topped 
High - Moving to Position 

CONSTANT V: High - at Constant V or stopped 
Low - Accel or Decel 

GOING HOME: Low - Searching for Home 
High - Not Searching 

AT  HOME^: Low - At Home 
High - Not at Home 

CANNOT HOVE: Low - Cannot Move 
High - Can Uove 

Instrument Case (Hodel 17214 or 172D) 

Size : inches (centimeters) 
width: 13.80 (35.0) 
height: 2.25 (5.7) 
depth: 10.00 (25.4) 

Net Weight: 10 lbs. (4.5 kg) including AC Power Pak 
Shipping Weight: 14 lbs. (6.4 kg) including AC PowerPak 

Circuit Card Only (Model 172X) 

Size : inches (centimeters) 
width: 13.00 (33.0) 
height: 1.75 (4.45) 
depth: .7.30 (18.5) 

Net Weight: 41bs(1.8 kg) without AC Power Pak 
Shipping Weight: 8 lbs. (3.6 kg) without AC Power Pak 

%&lid only in the PRESET mode. 

14 
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Appendix A: Switch Set-Up Parameters 

1. Open the cover of the 172 and find the DIP switches 
marked S1, S2, and S3. Refer to the drawing in Appendix B 
for their locations. 

2. S1: Setting the scale factor. 

S1 determines the number of pulses sent to the translator for 
a "1' on the least significant Steps digit (LSD). The number 
of pulses sent to the motor drive Is the product of the value 
set on this DIP switch and the front panel (or BCD 
interface). This DIP switch comes from the factory set for 
1 step/LSD. Numbers up to 255 aay be programmed to tailor 
the resolution of your stepping motor translator to the 
system resolution you desire. 

For example, if a motor/driver combination has a 
resolution of 6100 steps per revolution, a setting of 1 
step/LSD is will yield a system resolution of 6400. If 
2 sttps/LSD is selected, 3200 will be the system 
resolution. A system resolution of 640 positions per 
revolution will result from selecting 10 steps/LSD. 

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

Note: The velocity and acceleration are scaled only to the 
motor resolution selected. The number of steps per LSD 
has no effect on the set velocity and acceleration 
parameters. 

3. S2 #1-4: Setting Motor Resolution 

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

4. S3 #4: Setting the'velocity Range 

The four decades of velocity may be defined as follows: 

S3 #4: OFF: 0.01-99.99 rev/sec. High velocity range 
(0.60-5999.4 RPM) 

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

Compumotor Corporation 
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Note: Some combinations of velocity range and motor 
resolutions will vary these ranges. In particular, the 
high end of the velocity range vill be lower for some 
motor resolutions. If the velocity setting is too large 
for the given motor resolution, the indexer will ignore 
the 'Starta request. Refer to Appendix F. 

5. 53 #5-6: Setting the Acceleration Range 

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

Four ranges are available (units are revs/sec/sec): 

0.01-0.99 ON ON 
0.1-9.9 ON OFF' 
1 - 99 OFF OFF 
10-990 OFF ON 

6. S2 US-7, S3 el-3, S3 #7: Settings for GO HOME Functions 

The Go Home velocity is selected by DIP switches 1-3 of 
S3 as described in Table A-4. The switches are read at the 
beginning of each Go Home move. Determine the proper Go Home 
velocity for your particular application, and enter the 
velocity code from Table A-4 in the appropriate DIP svitches 
on S3. 

The Go Home acceleration is read from the acceleration 
thumbwheels and range DIP svitches at the beginning of each 
Go Home move, as in a normal move. If no value is set, the 
go home move is not executed. 

The options for Home Limit actuation are descrfbed below: 

6.1. S3 #5: OFF/ON, Ro Backoff/Backoff at Home Limit 
switch 

Note: S3 U7 and S2 #5 must not be on at the same time. 

6.1.1. NO BACKOFF: When this switch is OFF, the motor will 
begin deceleration as soon as the Home Limit input goes Low. 

a. If the Home Limit is still low at the end of 
deceleration, that end position becomes Home. 

b. If, however, the deceleration causes the motor to run 
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past the home Limit, the motor will reverse direction 
and move until the Home Limit goes Low again. 

With no Backoff, the home position depends on the direction 
of approach, the velocity, the acceleration, and the Home 
Limit width, but is repeatable if these factors are 
unchanged. This ~ ~ O W S  finding the Home position in the 
rhortest amount of time. 

6.1.2. MCKOFF: Selecting the Backoff at Home Limit 
function by turning S2 #5 On will cause the motor to: 

8 .  Stop upon finding Home. 
b. Back off of Home in the direction specified by S2 #6. 
c. Creep toward Home until the Home input just goes Low. 

This method produces very repeatable results with accuracy, 
typically better than the hardware device providing the Home 
signal. Repeatability is independent of set acceleration, 
velocity, and distance parameters. 

When S2 #5 in On (backoff on), S2 #6 determines the direction 
the motor backs off the Home position. This means that the 
motor will finally creep toward the Home limit in the 
direction Qv~osite that selected by S2 #6. 

6.2. S2 #7: OFF/ON: Enable/Inhibit Home Crossing 

A dip switch (S2: U7) allows restriction of preset moves to 
those which result in an absolute position on the selected 
side of the home position, regardless of the current 
position. It does not restrict contirmous moves. 

The selected side of home position is defined by the absolute 
position at the end of the first preset move following power 
up or successful Go-Home. The selected side of home is 
determined regardless of the position of switch (S2: u 7 ) .  
The moves are restricted only if the switch is on. 

6.3. GO HOME Summarized 

The following examples and graphs s u m ~ r i z e  the 172 Indexer's 
Go Home function. All the graphs show the same Go Home 
direction, but a Go Home move started from the other side of 
home would look like a mirror image of the graphs. It is 
important to note that the different Go Home profiles do not 
depend on the Go Home direction or Backoff direction, but 
only on whether the directions are the same or different. 

The graphs illustrate velocity on the v-rtical scale and 
distance and time on the horizontal scale. The scales are 
not precise, but are intended to illustrate the motion of the 

Compumotor Corporation 
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motor. The horizontal scale is linear with respect to time 
to illustrate the runp and triangular acceleration. The 
solid lines represent forward motion of the motor, and the 
dashed lines represent backward motion. The vertical scale 
is offset for the dashed lines and exaggerated for the small 
velocities for clarity. 

Selecting the Backoff function causes the controller to 
select one edge or the other of the Home Limit, as selected 
by the Backoff direction. GO HOHE + causes a clockwise move, 
GO HOME - causes a counter- clockwise move. If the Go Home 
direction and the Backoff direction are the .me, the far 
edge of the Home Limit is selected. If these directions are 
opposite, the near edge of the Home Limit is selected. 

6.3.1 Home Backoff Description 

6.3.1.1 If the Backoff function is not enabled the 
controller will move to the closest position to the end of 
the deceleration that is within the Home Liait. 

a. If the deceleration runs through the Home Limit, the 
controller will rove back to the closest edge. This 
is shown in Graph 1. 

b. If the dectleration ends within the Home Limit, then 
this position will be the final position. This is 
shown in Craph 2. 

6.3.1.2. If the Backoff function is enabled the controller 
will search for the approximate position of the desired edge 
at the Go Home velocity and stops. If the deceleration 
results in a position further than 0.1 rev from the desired 
edge, the motor will m k e  a triangular move to a position 0.1 
rev from the approximate edge position and then creep into 
the actual edge. 

6.3.1.3. If the Backoff function is enabled and the selected 
home edge is on the far side of the Home Limit from the 
current position, the motor will continue through the Home 
Limit and begin deceleration at the rising edge of the Home 
input. 

The motor moves 0.01 revolution after the detection of the 
falling edge before looking for the rising edge. This is to 
prevent the controller from interpreting 8 noisy or fuzzy 
falling edge as the entire Home Limit width (Graph 3). 

a. If the falling edge of the Home input is vider than 
0.01 revolution, the motor may begin deceleration on 
the falling edge instead of moving through the Home 
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Limit before deceleration (Graph 4) .  
b. I f  the en t i r e  Home Limit is  narrower than 0.01 

revolution, deceleration w i l l  begin 0.01 revolutions 
a f t e r  the f i r s t  edge (Graph 5). 

6.3.1.4. If the Backoff function is  enabled and the near 
edge is selected,  the control ler  w i l l  begin dtcelera t ion when 
the  Home Limit is  f i r s t  encountered. Regardless of where the 
deceleration ends, the  motor w i l l  reverse m d  approach t h a t  
edge a s  described above. This r e su l t s  i n  a longer Go Home 
sequence, but  ensures repeatable mdgt approach from e i t he r  
s i de  of Home, even with a large hysteres is .  

6.3.2. The above examples have a l l  referred t o  a Home Limit 
with no hysteres is .  I n  Graph 6 ,  some hysteres is  is present.  
The dashed l i ne s  show the Home Limit s h i f t  due t o  hysteres is .  

6 . 3 . 3  Two pos s ib i l i t i e s  ex i s t  i f  the Home input is low when 
the Go-Home button is pushed: 

a .  I f  the Backoff function is  not se lected,  no move w i l l  
be made, but  Home w i l l  be defined as the current  
posit ion.  

B. I f  the Backoff function is selected the motor w i l l  
move t o  the selected edge, regardless of which GO 
HOME (+ or  - )  vas pushed and begin deceleration on 
the r i s i ng  edge of the Home input (Graph 7 ) .  J u s t  as 
i n  any Go Home move, i f  the deceleration condition i s  
met before Go Home veloci ty  is at ta ined,  deceleration 
w i l l  begin. 

6.4.  Home Position Repeatability 

6.4.1.  Repeatability of Home searches vas?esttd with the 
following apparatus. A 25,000 step/rev ~o!i$umotor was 
mounted t o  a 2-pitch lead screv which moved an x-stage along 
Thompson shaf t s .  A 4,800 posit ion encoder was mounted t o  the 
other end of the lead screw, giving an approximate resolution 
of 0 .1  m i l .  A computer continuously read and displayed the 
encoder posit ion values. Two d i f fe ren t  methods were used t o  
generate Home Limit inputs.  

1. a microswitch mounted along the path of t r ave l  was 
depressed when the table  passed; and 

2.  m opt ica l  detector mounted along the path of t rave l  
was covered vhen the table  passed. 

6.4.2. Before Home posi t ion repea tab i l i ty  t e s t s  were 
performed, it was found t ha t  there was a region of 
approximately 2 m i l s  i n  which the Home Limit signa? len t ra ted  
by the opt ical  detector vas o sc i l l a t i ng  between High and Low. 
Home repeatabi l i ty  t e s t s  v t r e  perfonntd a t  the extreme High 
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and Low values of velocity and acceleration for both the 
microswitch and the optical detector. It was found that the 
repeatability was independent of velocity or acceleration for 
both the microswitch and the optical detector. 

6.4.3. The optical detector readings were repeatable to 
about +/-0.5 mils. This range is narrower than night be 
expected from a 2 mil oscillation zone, but is reasonable 
because the motor approached the 2 mil oscillation zone from 
the same direction each t h e .  

6 .4 .4 .  The microswitch readings were repeatable to about +/- 
0.1 mil. 

6.4.5. The above tests were repeated with a 200 PPR motor 
using the same apparatus. This gave a linear resolution of 
2.5 mils/step. At velocities about 5 to 7 RPS the motor had 
a large amount of resonance which caused erroneous position 
readings. With relatively large accelerations these 
velocities were passed quickly and did not affect the 
accuracy of the position readings. 

6 . 4 . 5 .  It was found that both the microswitch and the 
optical detector gave Home position repeatability to 0.1 mil, 
the resolution of the encoder. This was expected, because 
the variations in position noticed with the 25,000 PR motor 
were smaller than the resolution of the 200 PPR motor. 

The controller has been designed to detect the Home input to 
the exact count for any motor resolution. It was concluded 
that the above repeatability reflects the mechanical 
limitations which can be expected from typical Home Limit 
generation techniques. 
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7. Settings for Model 717 Display Option 

If the Position Display Option is installed, S2 #8 determines 
whether the display is zeroed prior to each move. The 
display is always zeroed &en the .At Home" output is 
activated (goes Low). If the accumulated position is to be 
displayed, set S2 w8 to ON. If single move distances are 
desired, set S2 r 8  to OFF. 

Refer to the Position Display Kanual for internal switch 
settings and detailed counter operation. 
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TABLE A-1A 

SYSTEM RESOLUTION POSSIBILITIES 
USING NON-COMPUMOTOR MICROSTEPPING TRANSLATORS 

Desired Select this Motor/ Program This 
system Resolution Translator Resolution Number of 
(Steps Per Rev.) (Steps per Rev.I(S2) Steps/LSD(Sl) 

Compumotor Corporation 
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1 7 2  Indexer  Operations Hanual 
TABLE A-18 

SYSTEM RESOLUTION POSSIBILITIES 
USING COMPUMOTOR MOTOR/DRIVERS 

Desired Select This Motor/ Program This 
System Resolution Driver Resolution Number of 
(Steps per Rev. 1 (Steps per Rev. 1 (S2  1 Stcps/LSD(Sl) 
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TABLE A-1B (Continued) 

SYSTEM RESOLUTION P O S S I B I L I T l E S  
USING COMPUMOTOR ~ T O R / D R I V E R S  

Desired 
System Resolution 
{Stevs =r Rev.) 

4320  

4500  

5000  

5 0 8 0  

5400  

6000  

6 2 5 0  

6350  

7200 

9000 

1 0 0 0 0  

1 0 8 0 0  

12500 

12700  

1 0 0 0 0  

21600  

25000 

25400  

36000 

50000 

S e l e c t  t h i r  &tor/ 
Driver Resolution 
(Steps mzr Rev.)(Sl) 

21600 

36000 

25000 

25400 

21600 

36000 

25000 

25400 

21600 

36000 

50000 

21600 

25000 

25400 

36000 

21600 

25000 

25400 

36000 

50000 

Program This 
Number of 
GtcDa/rSDIS1) 

Compumotor Corporation 
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Resolution 
JSteps per Rev) 

200 

400 

800 

1000 

3200 

4096 

5000 

10000 

# 1 - 
OFF 

ON 

OFF 

ON 

OFF 

ON 

OFF 

ON 

XOtOR/TRANSLATOR RESOLUTIONS 

SZ Reroluti on S2 
I2 #3 #4 - - -  (Step. per Rev) fi - I2 - 13 

OFF OFF OFF 12500 OFF OFF OFF 

O W  OFF OFF 16384 ON OFF OFF 

ON O R  O R  20000 om ON om 

ON OPT OFF 21600 ON ON OFF 

OFF ON O?P 2 5000 O?F OFP ON 

OFF ON OFF 25400 ON OFF ON 

ON ON OFF 36000 OFF ON ON 

ON ON OFF 50000 ON ON ON 

Note: 
Above table refers 
to unitr at Rtvirioa E or 
higher (D for 172X). 

TABLE A 4  

'GO-EOHE" VELOCITY 

Velocity Velocity S 3 
(rev/rec) ( r )  fi 
0.10 OFF 

#2 - 
OFF 

OFF 

ON 

ON 

Velocity Velocity s3 
41 I2 13 

OFF 

OFF 5 .O 300 ON OFF ON 

OFF 10.0 600 O I P  ON ON 

OFF 20.0 1200 ON ON ON 
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SI-1 
Sl-2 
Sl-3 
S1-4 
Sl-5 
81-6 
S1-7 
S1-8 

s2-3 
S2-4 
S2-5 
52-6 
S2-7 
52-8 

:::: 
53-3 
S3-4 

S3-6 
S3-7 
S3-8 

binary 
0 41 21 42 22 43 Z3 14 z4 #5 25 46 26 47 Z7 48 2 

Appendix B: DIP Switch Location 6 Summary 

I- Steps per LSD (ON-Value 6hovn)of distance 
(See page 13 and Tables A-U, A-IB and Bl) 

Step8 per Revolution 
(See Page 13 and Table A-3) 

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

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

Acceleration Range (see page 16) 

Home Limit Bypass (see page 10) 
Not used 

TABLE B1 

Common Binary Valuer for Pulses per Least Significant Digit 

1 2  -- 
ON OFF 
OFF ON 
OFF OFF 
OFF OFF 
OFF OFF 
OFF OFF 
OFF OFF 
OFF OFF 

3 - 
ON 
ON 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 

4 - 
OFT 
OFT 
ON 
OFF 
OFF 
OFF 
OFF 
OFF 

Compumotor Corporation 

5 - 
ON 
OFF 
ON 
OFF 
OFF 
OFF 
OFF 
OFF 

8 - 
OFF 
OFF 
OFF 
ON 
OFF 
OPF 
OFP 
OFF 

10 - 20 

OFF OFF 
ON OFF 
om ON 
ON OFF 
OFF ON 
OFF OFF 
OFF OFF 
OFF OFF 

2 5 

ON 
OFF 
OFF 
ON 
ON 
OFF 
OFF 
OFF 

40 

OFF 
OFF 
OFF 
ON 
OFF 
ma 
on 
OFF 

50 - 255 
OFF ON 
m ON 
OFF ON 
OFF ON 
ON ON 
CM ON 
OFF ON 
OFF ON 
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Appendix C: Pin Out List 

PCB AHP 
PIN # PIN # 
-7 

INPUT/ 
SIGNAL - OUTPUT 

SHUTDOWN 

CW STEP 

CCW STEP 

IN POSITION 

CANNOT MOVE 

GOING HOME 

AT H O E  

CONSTANT VELOCITY 

DIRECTION (a/=) 

2 Digit 

1 1 
8 Position 4 105 

2 Digit 

1 J 

PCB AHP 
?IN t PIN I 

INPUT/ 
SIGNAL - OUTPUT 

Position 

lo4 

Digit 

Porition 

lo3 
Digit 

Position 

lo2 

Dig1 t 

Position 

lo1 

Digit 

Position 

18 

Dig1 t 

CCW LIMIT 

Notes: J1 is an AHP 86-Pin (Dual 4 3 )  0.156 PC Edge Connector vith Polarizing 
Slot and Solder Eyelets (AHP P/N 1-530654-3) 

GhT = Common DC Ground 
PIX 44 Opposite PIN 1 
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PCB AMP 
PIN * PIN * SIGNAL 

GND (STEP 
-1 

GND (DIRECTION 

GND (SHUTDOWN 
~~~ 

CND (CW STEP 
-1 

CND (CCW STEP 
-) 

GND 
- 
START 
- 
STOP 

GO HOME + 

GO HOME - 
HOME LIMIT 

SHUTDOWN 

RESET IN 

4 GO HOME 1 

J lo1 DICIT 

Am 
PIN # PIN # SIGNAL 

8 ACCEL~ECEL 

4 lo0 DIGIT 1 

2 DIGIT I 

8 VELOCITY 

4  10-1 1 
2 DIGIT I 

1 J 

CU LIMIT 

2 

INPUT/ 
OUTPUT 

I 

I 

I 

I 

I 

I 

DIGIT 

NOTES: J1 is an AHP 86-pin (Dual 4 3 )  0 .156 PC Edge Connector with Polarizing 
Slot and Solder Eyelets (ME' P/N 1-530654 -3 )  
GND - Common DC Ground 
PIN 86 Opposite PIN 43 
Compumotor Corporation 29 
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PIN-OUT LIST 
HOTOR/DRIVER CONNECTOR 34 

PIN # - 
9 

8 

7 

6 

5 

4 

3 

2 

1 

SIGNAL 

STEP 

DIRECTION 

mTDOWN 

SHIELD (AC GROUND) 

CND 

CND 

GND 

CZJ STEP 

CCW STEP 

CORRESPONDING 
PIN # ON J1 

Notes: 34  is a +Pinr 0.156" Spacing Locking b m p  Connector 

J b  is vired in parallel with J1 for flexibility 

GND = Common DC Cround 

AC POWER COh%ECTOR 36 

SIGNAL 

Transformer OUTPUT "A" (or  unregulated 9-12V i n ?  
- 

AC Ground 

AC Cround 

Transformer OUTPUT "B" (or external supply GXD) 

Notes: 36 is a &Pin, 0.156n Spacing Locking Ramp Connector 
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DATA LATCHING INTERFACE 

ECD INPUT 

POSITIOl4 lo2 DICIT 

1CD INPUT 

P O S I T I ~  lo1 DIG1 T 

ECD INPUT 

POSITION lo0 DICIT 
ECD INPUT 

Computer 1/0 Lines 1 and 2 (101 and 102) are used to clock diatance data from the Data Bue 
into the Data Latches. This particular configuration gives 1 digit resolution from 1 to 
9999. 
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Appendix E: Pulse Output Ranges 

iIUHSUTOR RESOLUTION 

Note: k x i m u m  pulse frequency equrlr resolution in 
ateps/rev timer velocity i n  r e v s / s t c .  
See Appendix F .  
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Appendix  F: V e l o c i t y  Range And P r e c i s i o n  VS. R e s o l u t i o n  

I(otor/Driver 
Resolution 

400 
800 

IOOO* 
3200 
5096 
5000 

10000 
12500 
16384 
20000 
2 1600 
25000 
25400 
36000 
soooo 

Low 
Velocity 
t n d e  gg;!;;;;; 
0.001-9.999 
0.001-9.999 
0.001-9.999 
0.001-9.999 
0.001-9.999 
0.001-9.999 
0.001-9.999 
0.001-9.999 
0.001-9.999 
0.001-9.999 
0.001-3.000 
0.001-9.999 
0 00016 a000 
0.001-9.000 
0.001-9.999 

Velocity 18 
Precfre  f o r  
l t u l t i p l e r  of 

Note 1: 

A Ibximum Error f .00010 revr/rec.  

B Maximum Error 2 -00013 revr/rec. 

C Maximum Error f .00025 revr/rec. 

D Uaximum Error f .0004 revr/aec. 

E Maximum Error 2 .0007 r evd rec .  

F Maximum Error ? .0013 revr/rac.  

Note 2: 
Above table  ref l r r  t o  uni t  r 
172A a t  Revirion 11 o r  Righer 
172D a t  Revision 5 o r  Righer 
172X a t  Revision I! or  Righer 

Compumotor C o r p o r a t i o n  

Uigh 
Velocity 

v+ocity 11 
Precire for  
n u l t i v l e s  of 
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Appendix G: Limit Switch Connections 

The Model 172 has two and of travel limit switch inputs each 
corresponding to one direction of motor rotation. These 
inputs are normally high, pulled up to the +SVDC supply of 
the indexer by 1 Kohm resistorc. 

The limit switches should be placed far enough before the 
end of travel of the load to insure that the load can be 
stopped in time by the motor. The response of the 172 to a 
limit input is an immediate halt of pulses to the motor. 

Shielding is recommended on all remote wiring to the 172 to 
reduce the possibility of malfunction due to electrical 
interference. Any rhielding must be connected to Earth, or 
the frame, and NOT to logic ground (GND 1. 

Limit switches may take the form of a regular SPST switch, 
a magnetic vane or proximity switch, a Ball effect proximity 
sensor, an optical reflector or vane activated optical 
interruptor, Any device with open collector or TTL outputs 
that meets the electrical requirements below will serve to 
activate the inputs. 

The limit switch approached by clockwise rotation of the 
motor should be connected to the CW input of Jl and the 
limit switch approached by counter clockwise rotation of the 
motor should be attached to the CCW input of J1. See 
connector pinout on following page. 

Note: The limit switch specifications and recoramended 
implementation techniques below apply to the input 
for the Rome limit switch as well. 

Input Requirements: 

-Active low TTL input requires a nomine1 1mA mrrent 
sinking switch closure to GKD 

-Maximum logic low input voltage: 0.5 VDC 
-Minimum signal duration: 2 m6ec 
-Maximum logic high .input voltage: 5 . 5  V.DC 

AMP connector pin location: 

CW LIMIT (clockwise 1 
GrJD 
CCW LIMIT 
GND 
HOME LIMIT 

Pin "X" 
Pin "Yn  
Pin '42" 
Pin '43" 
Pin "N" 
Pin "10" 
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APPENDIX G (Con t inued  

T y p i c a l  Imp lemen ta t ion :  

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

Note: The s p r i n g  loaded  6 c t u a t o r  is r e q u i r e d  t o  
p r e v e n t  l o a d  impact  f rom damaging t h e  s w i t c h  
or s h o r t e n i n g  its l i f e .  See Fig. 1. 

Vane a c t i v a t e d  m a g n e t i c  s w i t c h :  t h e  load h a s  8 s h e e t  
m e t a l  v a n e  mounted t o  it which e i t h e r  passes i n t o  or 
o u t  of t h e  s w i t c h  a t  t h e  l i m i t  d e p e n d i n g  on w i t c h  
o u t p u t  p o l a r i t y .  The o u t p u t  r u n t  be n o r m a l l y  h i g h  
( n o r m a l l y  ' s o u r c i n g n ) .  The vane  must  be f e r r o u s ,  
(e .g . ,  Mic roswi t ch  4AVlC-T1) . 
Vane a c t i v a t e d  o p t i c a l  i n t e r r u p t o r :  t h e  l o a d  h a s  a 
vane  mounted t o  it v h i c h  e i t h e r  p a s s e s  i n t o  or o u t  o f  
t h e  i n t e r r u p t o r  . a t  t h e  l i m i t  d e p e n d i n g  on i n t e r r u p t o r  
o u t p u t  p o l a r i t y .  . T h e  o u t p u t  must be n o r m a l l y  h i g h  
( n o r m a l l y  m s o u r c i n g ' ) .  (e.g., S p e c t r o n i c r  SPX2002) 
See F i g .  2. 

Magnet a c t i v a t e d  B a l l  e f f e c t  p r o x i m i t y  s e n s o r :  t h e  
l o a d  h a s  a magnet mounted t o  it which is d e t e c t e d  b y  
t h e  s e n s o r  when t h e  l o a d  approaches .  (e .g . ,  n i c r o s w i t c h  
Z O S S R l A ) .  

LIMIT > 
INPUT :t LOAD ACT l VATED 

NORMALLY W E N  SWITCH 
GND > 

FIG 1. - 

d V  DC 

LlMlT 
INPUT 

GND 

270 n 
LOAD MOUNT ED VANE 
ENTERS SLOT, WTERRUPTS 
LIGHT, ounw GOES LOW 

Compumotor C o r p o r a t i o n  

S P X  2002 

FIG 2. 

3 5 
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Appendix H: Start Stop Velocities 
For Low Resolution Motors 

All Model 172 Indexers execute trapezoidal and triangular 
move profiles that ramp up from and down to zero velocity. 
This characteristic is acceptable for Compumotor motor/drives 
and other microstepped systems, but is unacceptable for low 
resolution stepper systems because of their low speed 
resonance charactrristics. Low rcsolutlon systems typically 
requirt instantaneous accelerations/decelerations to/from 
some base speed that 1s above the fundamental base speed for 
that system. 

All 172 Indexers at REVISION LEVEL C or higher have the 
capability to perform moves from a base speed. The base 
speed is 1 RPS and the correct frequency is automatically 
calculated from the l4otor/Translator Resolution DIP switch 
S2. To command the 172 to use this bass speed, apply a TTL 
"low" (or ground) on J1 Pin 11 (AMP "11") - the RESERVED IN 
input. When this input is low, a11 moves will begin and end 
at a 1 RPS base speed unless a lower vtlocfty is commanded by 
the front control panel or external control. If a velocity 
lower than 1 RPS is selected, the 172 will use that value as 
its base speed and perform no acceleration or deceleration 
ramping. 

The revision level of a unit may be determined by the label 
or the bottom of boxed versions or the part number and 
revision level stomped on 172X board only indexers. 
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-PHYSICAL DIMENSIONS I N  INCHES 
(CM 

tU ibck without Display 

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



Bench Top Package 
(172A. 172D) 

Circuit Card Only 

(172X) 

Without Display Without Msplay Circuit Card Only 

t l e c t r f c a l  Requfrewntr 
With AC Trrnsfomer: 90 to 130 VAC, M / 6 0  Rt, .2 A prx. 
Without AC Transformer: 9-12 VAC, SO t o  400 &, 1.5 A u x .  

9-12 VDC unregulated, 1 .5  A uax. 

Eavf ronocnt81 
Operating: 32 t o  122'1 (0 t o  50 C) 

10 t o  908 kmidity,  non-condensing 
Storage: -25 t o  185 F (-30 t o  85 C) 
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
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equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 
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