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1 GENERAL INFORMATION

1.1 FEATURES

n Low cost, 12- bit A/D

n Up to 8 A/D in put chan nels

n Each A/D chan nel con fig ur able for Uni po lar (0 to +5V) or Bi po lar (-2.5 to +2.5V)

n Single- ended or Dif fer en tial In put Modes

n Built- in Sample- and- Hold

n 100KHz sam pling rate

n I/O mapped on the PC/104 Bus

n Proc es sor in de pend ent

n Very low power, all CMOS com po nents

n Two chan nel 12 Bit CMOS  D/A con verter 

n Se lecta ble UNI PO LAR or BI PO LAR volt age out put for each chan nel

n Two out put volt age ranges: 0 to 5V or  -5V to +5V

1.2 GENERAL DES CRIP TION

1.2.1 PC/104 Bus Interface

The P CM- AIO is I/O  por t  mapped with  the un ique por t  ad dress de ter  mined by an on

board EP AL de coder .  The P CM- AIO uses a to tal of 8 I/O por t s and is de signed to  work with  

stan  dard NMOS/TTL or  CMOS base boards.

1.2.2 Analog to Digital Converter

The P CM- AIO con tains the Maxim MAX180, 12- bit  data ac qui si t ion  sys t em.  It  com -

bines an  8 chan  nel in  put  mul t i plexer , h igh band width  Track- and- Hold (T/H), low- dr ift

zener  ref er  ence, and flexi ble mi cro proc es sor  in  ter  face with  a h igh con  ver  sion  speed, suc -

ces sive ap proxi ma t ion  ana log to digi t al con  ver ter .  The de vice sam ples and dig it  izes at  a

100KHz through put  rate.   The MAX180 can  be soft  ware con  fig ured for  un i po lar  or  bi po lar

con  ver  sions and single- ended or  dif fer  en  t ial in  puts on  a per  chan  nel ba sis.  Out  put  cod ing

is natu  ral bi nary for  un i po lar  op era t ion  with  1 LSB =  1.22mV (5V/4096).  Cod ing is twos

com ple ment  for  bi po lar .  P o ten  t i ome ters are on  the card to per  mit  both  gain  and off set  ad -

just  ment .
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1.2.3 Starting an A/D conversion

The con  ver  sion  is be gun  by wr it  ing a word to the con  t rol reg is t er  to se lect  the chan  nel

and spec ify if it  is single- ended/dif fer  en  t ial and uni po lar /bi po lar .  Out  put  data is latched

and the P CM- AIO sig nals the base board that  con  ver  sion  is com plete and data is avail able.

This board set s a Busy flag for  use in  a polled mode and can  gen  er  ate an  in  ter  rupt  af t er  each  

com pleted con  ver  sion .

1.2.4 A/D Input Configuration

All in  put  chan  nel are wired to J 1, a 26- pin  r ight  an  gle male con  nec tor .  It  has the same

pin- out  as Win  Sys tems' MCM/LP M-A/D12.  J 1 is con  fig ured so that  mass ter  mi na t ion  type

flat  r ib bon  ca ble or  dis creet  wires can  be con  nected to it .  Win  Sys tems of fer s the CBL- 120-3

which is a 3 foot , # 28 AWG, r ib bon ca ble de signed to pro vide ac cess to sig nals from the 26-

 pin , 0.100 “ gr id con  nec tor  on  the P CM- AIO board.  One end of the ca ble has a po lar  ized, 26-

 pin  fe male socket  con  nec tor  with  st rain  re lief that  plugs in to the board and the other  end is

open  to al low us er s to make their  own cus tom ter  mi na t ion .  The CBL- 130-4 is a 4 foot , r ib -

bon  ca ble that  will con  nect  the P CM- AIO to the Analog- ADP .  This board is a non- isolated

sig nal con  di t ioner  and ter  mi na t ion  panel.

1.2.5 Digital to Analog Converter

The P CM- AIO has two 12 bit  digi t al to ana log con ver  tor  chan  nels.  Each chan  nel can  be

con  fig ured for  ei ther  a un i po lar  or  bi po lar  out  put  with  one of two out  put  ranges: 0 to 5V or

+ /-5V.   The D/A sec t ion  on  the P CM- AIO takes 4 I/O por t s.  

1.2.6 D/A Operation

Each D/A chan  nel on  the P CM- AIO is r e set  to logic zero af t er  a sys tem re set .  To out  put

a digi t al word to a chan  nel, the low byte is wr it  t en  to the low byte ad dress (AL WAYS

EVEN), the up per  4 bit s of the 12 bit  word is wr it  t en  to the next  ad dress (AL WAYS ODD).

Af ter  wr it  ing the up per  4 bit s, the chan  nel is auto mat i cally up dated.  It  is im por  t an t  to note

that  a chan  nel is on ly up dated when the up per  4 bit s are wr it  t en  to the odd ad dress.

EX AM PLE: 0 to 5V uni po lar out put se lected

D/A Ports are lo cated at 100- 10B

To Out put 800 HEX to chan nel 0 (should equal 2.5V out put)

 
1. Out puT 00 HEX TO I/O PORT 108 HEX        

  2. Out put  08 HEX TO I/O PORT 109 HEX        

When the 08 hex is wr it  ten  to I/O P or t  101, the 12 bit  word will be con  ver ted to a 2.5V

out  put .

Page 1-2 OPERATIONS MANUAL PCM-AIO 980723

WinSystems - "The Embedded Systems Authority"



1.2.7 PC/104 Module

P C/104 mul t i mod ule boards are small (3.550" x 3.775"), I/O or  mem ory mapped boards

which plug in to a base board.  The P C/104 boards con  nect  to the P C/104 bus con  nec tor  and

con  ver t  the P C/104 bus sig nals to a de fined mem ory or  I/O in  ter  face.  The P C/104 is a

un ique de sign  ap proach to Em bed ded Sys tems us ers of fer  ing a broad range of ex pan  sion

boards joined to gether  on  the P C/104 in  ter  face.  The PCM- AIO is de signed to fit  on  all Win  -

Sys tems' proc es sors that  have P C/104 con  nec tors, our  LP M/MCM- SX386/486, and other

CP U base boards. 

1.3 S P ECIFICATIONS

1.3.1 Electrical

A/D

Num ber of Chan nels: Up to 8

A/D Reso lu tion: 12- bits
In put range: 0 to +5 volts; single- ended -2.5 to +2.5 volts; dif fer etial

Cod ing: Natu ral bi nary (uni po lar)

Two's com ple ment (bi po lar)

Non line ar ity: 1 LSB

Gain er ror: Ad just able to zero

Con ver sion speed: 10 mi cro sec onds

D/A

Num ber of Chan nels: 2

D/A Reso lu tion: 12- bits

Volt age Out put: 0 to 5 VDC or -5 to +5 VDC

Out put Drive: 2.5 mA

P ow e r Re  quire  me nts:

VCC +5 VDC 5% at 35 mA (typ. out puts unloaded)

VCC1 -12VDC 10% at 15 mA (typ. out puts unloaded)

VCC2 +12VDC 10% at 15 mA (typ. out puts unloaded)
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1.3.2 Mechanical

Di men sions: 3.550" x 3.775"

Con nec tors :

A/D In put:     26- pin dual pin on 0.100"  

D/A Out put:  26- pin dual pin on 0.100" 

PC/104:        62- pin dual pin on 0.100" 

1.3.3 Environmental

Op era tional Tem pera ture: 0° C to +65° C

1.3.4 Ordering Information

PCM- AIO                       12- bit A/D con verter 
CBL- 120-3                     3 ft., 26 con duc tor rib bon ca ble un ter mi nated

CBL- 130-4                     4 ft., 26 con duc tor, rib bon ca ble to the Analog- ADP card

Analog- ADP Analog ter mi na tion panel
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2 PCM-AIO Technical Reference

2.1 In troduct ion

This sec t ion  of the man ual is in  tended to pro vide suf fi cen t  in  for  ma t ion  re gard ing the

con  figu ra t ion , and pro gram ming of the P CM- AIO mod ule. A com plete re pr in t  of the MAX

180 da t asheet  is pro vided in  Ap pen  dix C for  spe cific in  for  ma t ion  on  the chip. Ques t ions not

ade quately ad dressed in  th is sec t ion  should be ad dressed to the Win  Sys tems Tech n i cal

Sup por t  de par t  ment  at  (817) 274- 7553 be tween  8AM and 5P M Cen t ral t ime Mon day

through Fr i day.

2.2 I/O Addre ss  S e le ct

The P CM- AIO de codes 16 I/O por t s to ac cess the board.  The I/O por t  ad dresses are de -

ter  mined by an  EP AL and is con  t rolled by jumper  block J 8.  The fig ures be low show the

Base I/O ad dress as de ter  mined by the jump er  ing of J 8.
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2.3 A/D Re giste rs

OFF SET 0 - Write

Bits 7-5 Un used
Bit  4 1 = Dif fer en tial In put, 0 = Sin gle Ended in put

Bit 3 1 = Bi po lar In put, 0 = Uni po lar In put

Bits 2-0 Chan nel Se lect 0 to 7

OFF SET 0 - Read

Bits 7-0 LSB of con verted data

OFF SET 1 - Read

Bits 7-4 Un used

Bits 3-0 Up per 4 Bits of con verted data

OFF SET 4 - Read

Bit 7 1 = A/D Busy, 0 = Con ver sion com plete

Bits 6-0 Un used

2.4 D/A Re giste rs

OFF SET 8 - Write

Bits 7-0 Chan nel A LSB data

OFF SET 9 - Write

Bits 7-4 Un used

Bits 3-0 Chan nel A - Up per 4 bits of 12- Bit ou put value.

OFF SET 10 - Write

Bits 7-0 Chan nel B LSB data

OFF SET 11 - Write

Bits 7-4 Un used
Bits 3-0 Chan nel B - Up per 4 bits of 12- Bit ou put value.
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2.5 In te rrupt  Rout in g S e le ct

The P CM- AIO is ca pa ble of gen  er  at  ing an  in  ter  rupt  on  con  ver  sion  com plete from the

MAX180. This in  ter  rupt  may be routed to any of sev eral P C/104 bus in  ter  rupts us ing the

jumper  block at  J 7 or  J 10. The jump er  ing de tail for  J 7 and J 10 is shown here :

2.6 A/D In put  Con n e ctor

The fig ure be low shows the pin  out  for  the P CM- AIO ana log in  put  con  nec tor  J 1 in  both

single- ended and dif fer  en  t ial modes.

2.7 S in gle  En de d Ope rat ion

The P CM- AIO al lows eight  sin  gle ended in  puts with  a volt  age in  put  range of 0 to 5 VDC

for  uni po lar  op era t ion  or  -2.5 to + 2.5 VDC for  bi po lar  op era t ion .  An  in  put  chan  nel is se -

lected as a sin  gle ended in  put  by set  t ing the SI bit  to a '0' when  wr it  ing the chan  nel se -

lect /com mand word.

2.8 Diffe re n t ia l Ope rat ion

The P CM- AIO al lows up to 4 chan  nels of dif fer  en  t ial op era t ion .  Each dif fer  en  t ial chan  -

nel re quires two in  puts, i.e. a (+ ) in  put  and a (-) in  put .  The P CM- AIO can  have a mix ture of 

sin  gle ended and dif fer  en  t ial in  put  sig nals by pro gram ming the ap pro pr i ate chan  nel se -
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   1 o   o 14
   2 o   o 15
   3 o   o 16
   4 o   o 17
   5 o   o 18
   6 o   o 19
   7 o   o 20
   8 o   o 21
   9 o   o 22
 10 o   o 23
 11 o   o 24
 12 o   o 25
 13 o   o 26

   1 o   o 14
   2 o   o 15
   3 o   o 16
   4 o   o 17
   5 o   o 18
   6 o   o 19
   7 o   o 20
   8 o   o 21
   9 o   o 22
 10 o   o 23
 11 o   o 24
 12 o   o 25
 13 o   o 26

J1 J1

Channel 0
Channel 2

Ground
Channel 4

Ground
Channel 6

Ground
Channel 1

Ground
Channel 3

Ground
Channel 5
Channel 7

Channel 1
Channel 3
Ground
Channel 5
Ground
Channel 7
Ground
N/C
Ground
N/C
Ground
N/C
N/C

Channel 0 (+)
Channel 2 (+)

Ground
Channel 4 (+)

Ground
Channel 6 (+)

Ground
Channel 0 (-)

Ground
Channel 2 (-)

Ground
Channel 4 (-)
Channel 6 (-)

Channel 0 (-)
Channel 2 (-)
Ground
Channel 4 (-)
Ground
Channel 6 (-)
Ground
N/C
Ground
N/C
Ground
N/C
N/C

J1 Input Pin Definitions - Single Ended Mode J1 Input Pin Definitions - Differential Mode

   1 o   o 2
   3 o   o 4
   5 o   o 6
   7 o   o 8
   9 o   o 10

IRQ14
IRQ15
IRQ12
IRQ11
IRQ10

J10
   1 o   o 2
   3 o   o 4
   5 o   o 6
   7 o   o 8
   9 o   o 10
 11 o   o 12

IRQ2
IRQ7
IRQ6
IRQ5
IIRQ4
IRQ3

J7



lect /con  ver t  to each chan  nel.  A chan nel is pro grammed for  dif fer  en  t ial op era t ion  by wr it  -

ing a '1' to the DI bit  in  the chan  nel/con  ver t  word.   For  proper  op era t ion  a chan  nel that  is

used as a dif fer  en  t ial with  dif fer  en  t ial in  puts should have a bias re turn  for  each in  put , i.e.

(+ ) and (-).  A one me gohm re sis tor  from each dif fer  en  t ial in  put  to ground will pro vide a

suf fi cien t  bias re turn  path for  each in  put .

N ote : It  is pos si ble to re verse the +  and - dif fer  en  t ial in  puts in  soft  ware for  a given

chan  nel.  See Ta ble 1 of the MAX180 da tasheet  on  page 7-94 in  Ap pen  dix C.

2.9 Un ipolar/Bipolar Ope rat ion

Each chan  nel on  the P CM- AIO can be op er  ated in  ei ther  un i po lar  or  bi po lar  mode. A

uni po lar  in  put  pro vides a 0 to 5 VDC in  put  while a bi po lar  in  put  pro vides a -2.5 VDC to

+ 2.5VDC in  put .  A chan nel is pro grammed for  uni po lar  if the BP  bit  in  the chan  nel se -

lect /con  ver t  bit  is set  to '0' and by pro gram ming the BP  bit  to a '1', the chan  nel is set  for  bi po -

lar  op era t ion .

2.10 A/D S oftw are  In te rface

An A/D con  ver  sion  is star ted by wr it  ing a byte to the chan  nel se lect /con  ver t  byte lo cated 

at  I/O por t  lo ca t ion  BASE +  0.  The ac tual lo ca t ion  of the P CM- AIO de pends on  the I/O ad -

dress that  is se lected by jumper  block J 8. The byte wr it  ten  to the chan  nel se lect /con  ver t

por t  will set  the P CM- AIO for  the se lected chan  nel, uni po lar /bi po lar , and sin  gle ended/dif -

fer  en  t ial op era t ion  and then  be gin  a con ver  sion .  It  is im por  tan t  to note that  in  th is mode of

op era t ion , the MAX180 al lows on ly 1.875 uS to ac quire the sig nal.  If the in  put  source im -

ped ance is greater  than  8 kOhms, then  the Asyn chro nous Hold mode will need to be used in  

or  der  to al low enough t ime to ac quire the sig nal.  The P CM- AIO will con  ver t  the ana log

volt  age to digi tal data in  ap proxi mately 10 uS.  If de sired, an  end of con  ver  sion  in  ter  rupt

can  be gen  er  ated on  the P C/104 and routed through J 7 as shown ear  lier . The in  ter  rupt  con -

t rol ler  will need to be in i t ial ized to take ad van  tage of th is fea ture.  An  other  way to de t er  -

mine if the con  ver  sion  is com pleted is to poll the ST status bit  in  the STATUS READ I/O

por t  lo cated at  BASE +  4. The ST status bit  is the most  sig n ifi can t  bit  (MSB).  The ST bit

will be high '1' when the A/D con  ver  tor  is BUSY and low '0' when  it  is fin  ished.  See the

MAX180 da tasheet , page 7-95, Fig ure 7b in  the Ap pen  dix C for  t im ing.

If the in  put  source im ped ance is greater  than  8 kOhms, the Track and Hold cir  cuit  will

not  have enough t ime to ac quire the sig nal and the con  ver  sion  will not  be cor  rect .  Un der

these con  di t ions, the MAX180 A/D con  ver  tor  will need to op er  ated in  the “Asyn chro nous

Hold Mode”.  See the MAX180 da tasheet , page 7-98, Fig ure 10b in  the Ap pen  dix C.  The

jumper  J 2 will need to be re moved to place the MAX180 in  the asyn  chro nous mode.  In  the

asyn  chro nous mode it  will be nec es sary to per  form two wr ite cy cles to be gin  a con  ver  sion .

The fir st  wr ite cy cle is the same as bef ore, ex cept  the chan  nel data is wr it  t en  to an  odd I/O

por t  of BASE+ 1.  This will se lect  the proper  chan  nel and se lect  the mode of op era t ion , how -

ever  a con  ver  sion  will not  be gin  un t il the sec ond wr ite cy cle is gen  er  ated by wr it  ing the
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same data to the I/O por t  BASE+ 0.  This mode is made avail able so that  a var i able t ime can

be in  ser ted be tween  wr ite cy cles to al low the Track/Hold cir  cuit  to ac quire the in  put  sig nal.

2.11 A/D CALIBRATION P ROCEDURE

The P CM- AIO is cali brated at  the fac tory for  the 0-5V range of op era t ion . When switch  -

ing to an  other  in  put  range, a slight  ad just  ment  may be nec es sary.  The fol low ing pro ce dure

is given  to cali brate the P CM- AIO for  any in  put  range.  

2.11.1 CALIBRATION PROCEDURE

1. Se lect  the de sired mode and in  put  volt  age range. Use a soft  ware rou t ine that  will loop

con  t inu ously on  one chan nel.

2. OFF SET/ZERO AD J UST MENT. (TRIM P OT R3)

Ap ply a  volt  age  source be tween the se lected ana log chan  nel and ground. A 1uF ce ramic 

ca paci tor  should be used across the in  puts to sup press noise. Ad just  the out  put  of the volt  -

age source to + 1/2 LSB.  Ad just  the off set /zero t r im ming po ten  t i ome ter  R3 so that  the out  -

put  code flick ers equally be tween  000 HEX and 001 HEX for  un i po lar  op era t ion  and 800

HEX and 801 HEX for  the bi po lar  mode.

3. FULL SCALE AD J UST MENT.  (TRIM P OT R2)

Change the out  put  of the volt  age source for  + FS-1 1/2 LSB.  Ad just  the gain  t r im ming

po ten  t i ome ter  R2 so that  the out  put  code flick ers equally be tween  FFE HEX and FFF

HEX.
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2.12 Output  Codin g

             IN PUT VOLT AGE RANGE  COD ING

UNI PO LAR STRAIGHT BI NARY

0 TO +5V MSB    LSB

+FS 5.0000 1111 1111 1111

+FS- 1LSB 4.9988 1111 1111 1110

+1LSB 0.0012 0000 0000 0001

ZERO 0.0000 0000 0000 0000

BI PO LAR OFF SET BI NARY

+/- 2.5V MSB   LSB

+FS +2.5000 0111 1111 1111

+FS-1 +2.4988 0111 1111 1110
+1LSB +0.0012 0000 0000 0001

ZERO 0.0000 0000 0000 0000

-1LSB -0.0012 1111 1111 1111

-FS-1LSB -2.4988 1000 0000 0001

-FS -2.5000 1000 0000 0000

2.13 A/D S OFTWARE EXAMP LES

The fol low ing gives an  ex am ple of an  8088/8086 as sem bly lan  guage rou t ine that  will in  -

ter  face to the P CM- AIO in  syn  chro nous polled mode for  a 0 to 5 VDC, uni po lar  in  put  range.

mov  dx,BASE_PORT ;Set PC/104 Base I/O Ad dress

mov  al,0 ;Chan 0, Sin gle Ended, Uni po lar
out  dx,al ;Start Con ver sion

add  dx,4 ;Point to Status Reg is ter

wait: in   al,dx ;Read Status Bit

test  al,80H ;See if Con ver sion Fin ished

jne  wait ;If Not, Try Again

mov  dx,BASE_PORT ;Point to Low data Byte
in  al,dx ;Read Low Data Byte

mov  bl,al ;Save Low Byte

inc  dx ;Point to High Byte

in  al,dx ;Read High Byte

mov  bh,al ;Com bine with Low Byte

and  BX,0FFFH ;BX=Con ver sion Data

The fol low ing pro gram gives an  ex am ple of a C pro gram for  per  form ing A/D con  ver  sions 

with  the P CM- AIO.
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/*

PCM- AIO
     This pro gram was writ ten Pri mar ily as a test/setup pro ce dure

     for the PCM- AIO board. (400- 0172- 000)

     It also dem on strates how to ac cess the MAX180 part,

     and shows vari ous meth ods of ac cess ing the part.

     Use get conv() for real- time read ings in the fore ground.

     Use the In ter rupt driven method to pro vide an ar ray im age
     of all eight chan nels, con stantly up dated in the back ground.

     Date: 05- 22- 1992.

     Author: John Kel ler

     Copy right 1992 by Win Sys tems. All Rights Re served.

*/

#in clude <stdio.h>

#in clude <dos.h>

#in clude <stdlib.h>

#in clude <graph.h>

void (_in ter rupt _far *OldTmr)(void); /* Pointer to old ISR */
void (_in ter rupt _far *TmrPtr)(void); /* Tem po rary ISR Pointer */

void in ter rupt Int1c(void); /* Dec la ra tion on ISR */

void (_in ter rupt _far *OldRq5)(void); /* Pointer to old ISR */

void (_in ter rupt _far *Rq5Ptr)(void); /* Tem po rary ISR Pointer */

void in ter rupt Int0d(void); /* Dec la ra tion on ISR */
un signed int ticks[5],convi;

un signed int tar[8] = {0x000,0x924,0x249,0xb6d,0x492,0xdb6,0x6db,0xfff};

main()

{

int a,b,c;

    for(a=0; a2;a++)

printf(“                                        \n”);
    _set text po si tion(1,1);

    printf(“Test for PCM- AIO boards\n”);

    printf(“     To set up the board, con nect the Volt age Source to the points\n”);

    printf(“ in di cated on the test fix ture and set for 4.998 Volts.\n”);

    printf(“ Ad just R3 on A/D un til chan nel 0 %'Read%' is switch ing be tween 0 & 1.\n”);

    printf(“ Next, Ad just R2 on A/D un til chan nel 7 %'Read%' is FFE.\n”);
    printf(“ In crease to 5.000 Volts. Ch 7 %'Read%' should now be FFF. Ch 0 %'Read%' should\n”);

    printf(“ still be be tween 0 and 1.\n”);

    printf(“ All chan nels should dis play PASS. You should NOT see the mes sages\n”);

    pr in t f(“ %'I n te r rupt  Failed%',  or   %'Busy is Stuck%' be low the chan  nels.\n”);

    OldRq5 = _dos_get vect(0x0d);

    OldTmr = _dos_get vect(0x1c);
    TmrPtr = Int1c;

    Rq5Ptr = Int0d;

    _dos_set vect(0x1c,TmrPtr);

    _dos_set vect(0x0d,Rq5Ptr);
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_dis playcur sor(_GCUR SO ROFF);

    a = inp(0x21);
    a &= 0xdf;     /*un mask irq5 */

    outp(0x21,a);

    _set text po si tion(11,10);

    printf(“Ch Trgt Read Dif fer ence”);

    while(1)

    {
for(a=0; a; a++) /* Scan all chan nels */

{

    c=get conv(a,0); /* Chan nel a, sin gle ended, Uni po lar */

    _set text po si tion(a+12,10);

    printf(“%2d %3X %3X %3X”,a,tar[a],c,abs(c- tar[a]));

    if(c  tar[a])

putch('-');
    if(c  tar[a])

putch('+');

    if(c == tar[a])

putch(' ');

    printf(“ %3d%% ”,abs(c- tar[a]) / 41);

    if(a 0 && a )
    {

If(abs(c- tar[a])()           /*1% re sis tors used for test ing */

    printf(“Pass”);

else

    printf(“Fail”);

    }
    if(a == 0 || a == 7)

    {

If(abs(c- tar[a]))           /*used for off set/gain cali bra tion*/

    printf(“Pass”);

else

    printf(“Fail”);

    }
}

if(kbhit())

    break;

    }

    a = inp(0x21);

    a |= 0x20;     /*mask irq5 */
    outp(0x21,a);

    _dis playcur sor(_GCUR SO RON);

    _dos_set vect(0x0d,OldRq5);

    _dos_set vect(0x1c,OldTmr);

}

/* Get con ver sion. */
/* MODE:

    0 Sin gle ended, Uni po lar.

    1 Sin gle ended, Bi po lar.

    2 Dif fer en tial, Uni po lar.

    3 Dif fer en tial, Bi po lar.
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NOTE:
    In Dif fer en tial mode, valid chan nels are still 0-7, how ever,

    the chan nels are paired, evens with odds. (I.E. 0 with 1, 2 with 3,

    etc.) The chan nel read be comes the “+” leg for the read ing.

Ex am ple:

    Chan nel 0 is 1.500 Volts lower than chan nel 1.

    Mode is 2.
    Chan nel read is 1.

    Re sult: 1228(d) = 4CC(h).

    If chan nel 0 had been read, the re sult would be zero.

*/

int get conv(int ch,int mode)

{

un signed int a,b,c;
    convi=0;

    mode &= 3;

    outp(0x100,ch|(mode<< 3));

    ticks[0] = 2;

    while(ticks[0] && (inp(0x104) & 0x80));

    if(ticks[0] == 0)
    {

_set text po si tion(22,1);

printf(“Busy is stuck.\n”);

    }

    if(convi == 0)

    {
_set text po si tion(23,1);

printf(“In ter rupt Failed\n”);

    }

    a = inp(0x100) & 255;

    b = inp(0x101) & 15;

    c = (b<8) | a;

    re turn(c);
}

/* Timer Tick In ter rupt */

void in ter rupt Int1c(void)

{

int a;
    for(a=0; a; a++)

    {

if(ticks[a]  0)

    ticks[a]—;

    }

}

/* A2D In ter rupt from PC/104 */

void in ter rupt Int0d(void)

{

    convi++; /* Used by test. */

980723 OPERATIONS MANUAL PCM-AIO Page 2-9

WinSystems - "The Embedded Systems Authority"



/* SAM PLE AP PLI CA TION */
/* Read All Eight Chan nels as Sin gle/Uni & store in in te ger

Ar ray vari able re sults[8]. */

/*  read & store the re sult.*/

/*  re sult[chan nel] = inp(0x100) | ((inp(0x101)&15)<8);*/

/*  Start next con ver sion */

/*  ++chan nel &= 7;*/

/*  outp(0x100,chan nel);*/

    outp(0x20,0x20); /* Non- Specific EOI */

}

2.14 D/A Output  Con n e ctor

The fig ure be low de fines the pins on  the D/A out  put  con nec tor  J 3.

2.15 D/A Voltage  Re fe re n ce  an d Output  S e le ct ion

Each of the D/A chan  nels on  the P CM- AIO can  be jumpered for  ei ther  a + 5VDC or  -

5VDC ref er  ence and for  ei ther  un i po lar  or  bi po lar  op era t ion .  The fol low ing char t  shows

the ap pro pr i ate jumper  po si t ions for  these op t ions.

UNI PO LAR/BI PO LAR JUMPER SE LEC TION

RANGE CHAN NEL 0 CHAN NEL 1

0 to +5VDC    J6 3-4    J6 7-8

   J5 2-3    J4 2-3

 

-5V to +5V    J6 1-2    J6 5-6

   J5 1-2    J4 1-2
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   1 o   o  2
   3 o   o  4
   5 o   o  6
   7 o   o  8
   9 o   o 10
 11 o   o 12
 13 o   o 14
 15 o   o 16
 17 o   o 18
 19 o   o 20
 21 o   o 22
 23 o   o 24
 25 o   o 26

Channel 0
GND
N/C
Channel 1
GND
N/C
N/C
GND
N/C
N/C
GND
N/C
GND

GND
N/C
N/C

GND
N/C
N/C

GND
N/C
N/C

GND
N/C
N/C

GND

J3



2.16 D/A S oftw are  Flow ch art /Asse m bly Rout in e

8088/8086 AS SEM BLY LAN GUAGE ROU TINE

8088/8086 AS SEM BLY LAN GUAGE ROUTINE

MOV  DX,PORT_AD DRESS

MOV  AL,LOW_BYTE

OUT DX,AL

INC DX

MOV AL,HIGH_NIB BLE

OUT DX,AL

NOTE: The LOW_BYTE and HIGH_NIB BLE form the 12 bit data that is writ ten to the D/A.  The

PORT_AD DRESS is the I/O ad dress that is de coded on the se lected PCM- AIO.
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 3 o
 2 o
 1 o

 8 o   o 7
 6 o   o 5
 4 o   o 3
 2 o   o 1

 3   2   1
 o   o   o

J4

J6

J5

D/A Output Configuration

Jumpers J4, J5, J6

 OUTPUT ROUTINE (ONE CHANNEL)

 LOAD ACC = LOW BYTE VALUE

 OUTPUT ACC TO I/O BASE + 08

 LOAD ACC = HIGH BYTE VALUE

 OUTPUT ACC TO I/O BASE+09, DAC CHAN 0 UPDATED

 NEXT CHANNEL



2.17 D/A CALIBRATION P ROCEDURE

The D/A sec t ion  of the P CM- AIO can  be eas ily cali brated by the use of a digi tal volt  me -

ter .  To cali brate the D/A chan  nels use the fol low ing pro ce dure:

1. In stall the board in the sys tem and turn on the sys tem to sta bi lize for at least 5 min utes.

2. Check the volt age ref er ence out put on J6 pin 1 for 5.000V.  Ad just trim pot R13 if nec es sary.  

3. Se lect the volt age ref er ence out put for each chan nel by the use of J6.  See sec tion 2.15.

4. For a uni po lar out put, out put an 0FFF HEX to the chan nel or chan nels that are be ing cali brated

            and ad just the gain ad just ment po ten ti ome ters  for FS- 1LSB as shown in the ta bles be low.  

5 .For a bi po lar out put, out put an 0800 HEX to the chan nel or chan nels that are be ing cali brated and

        ad just the gain ad just ment po ten ti ome ters for 0000 as shown in the ta bles be low.

VOLT AGE OUT PUT FOR UNI PO LAR AND BI PO LAR RANGES

SCALE 0 to +5V -5V to +5V

+FS-1 LSB 4.9988 4.9976

+1/2 FS 2.5000 0.0000

GAIN AD JUST MENT PO TEN TI OME TERS VER SUS CHAN NELS

CHAN NEL POT

    0 R1

    1 R18
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5 APPENDIX  A

 MAX180 DATASHEET REPRINT











































APPENDI X B 
 

Cable Draw ings 
CBL-120-3   3ft , 26 conductor r ibbon cable with one unterm inated end  

 CBL-130-4   3ft , 26 conductor r ibbon cable to the Analog-ADP card 

 

 

Softw are   
Exam ple test  and calibrat ion rout ines for PCM-AIO PCMAIO.ZIP 

 



 
               Telephone: 817-274-7553 . . Fax: 817-548-1358 

               http://www.winsystems.com . . E-mail: info@winsystems.com 

 

WARRANTY 

 
WinSystems warrants that for a period of two (2) years from the date of shipment any Products and Software 

purchased or licensed hereunder which have been developed or manufactured by WinSystems shall be free of any 

material defects and shall perform substantially in accordance with WinSystems' specifications therefore. With 

respect to any Products or Software purchased or licensed hereunder which have been developed or manufactured 

by others, WinSystems shall transfer and assign to Customer any warranty of such manufacturer or developer held 

by WinSystems, provided that the warranty, if any, may be assigned. The sole obligation of WinSystems for any 

breach of warranty contained herein shall be, at its option, either (i) to repair or replace at its expense any materially 

defective Products or Software, or (ii) to take back such Products and Software and refund the Customer the 

purchase price and any license fees paid for the same. Customer shall pay all freight, duty, broker's fees, insurance 

changes and other fees and charges for the return of any Products or Software to WinSystems under this warranty. 

WinSystems shall pay freight and insurance charges for any repaired or replaced Products or Software thereafter 

delivered to Customer within the United States. All fees and costs for shipment outside of the United States shall be 

paid by Customer. The foregoing warranty shall not apply to any Products or Software which have been subject to 

abuse, misuse, vandalism, accidents, alteration, neglect, unauthorized repair or improper installations. 
 

THERE ARE NO WARRANTIES BY WINSYSTEMS EXCEPT AS STATED HEREIN. THERE ARE NO 

OTHER WARRANTIES EXPRESS OR IMPLIED INCLUDING, BUT NOT LIMITED TO, THE IMPLIED 

WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, IN NO 

EVENT SHALL WINSYSTEMS BE LIABLE FOR CONSEQUENTIAL, INCIDENTAL, OR SPECIAL 

DAMAGES INCLUDING, BUT NOT LIMITED TO, DAMAGES FOR LOSS OF DATA, PROFITS OR 

GOODWILL. WINSYSTEMS' MAXIMUM LIABILITY FOR ANY BREACH OF THIS AGREEMENT OR 

OTHER CLAIM RELATED TO ANY PRODUCTS, SOFTWARE, OR THE SUBJECT MATTER 

HEREOF, SHALL NOT EXCEED THE PURCHASE PRICE OR LICENSE FEE PAID BY CUSTOMER 

TO WINSYSTEMS FOR THE PRODUCTS OR SOFTWARE OR PORTION THEREOF TO WHICH 

SUCH BREACH OR CLAIM PERTAINS. 

 

WARRANTY SE RVICE  
 
All products returned to WinSystems must be assigned a Return Material Authorization (RMA) number. To obtain 

this number, please call or FAX WinSystems' factory in Arlington, Texas and provide the following information: 

 1. Description and quantity of the product(s) to be returned including its serial number. 

 2. Reason for the return. 

 3. Invoice number and date of purchase (if available), and original purchase order number. 

 4. Name, address, telephone and FAX number of the person making the request. 

 5. Do not debit WinSystems for the repair. WinSystems does not authorize debits. 

After the RMA number is issued, please return the products promptly. Make sure the RMA number is visible on the 

outside of the shipping package. 

 

The customer must send the product freight prepaid and insured. The product must be enclosed in an anti-static bag 

to protect it from damage caused by static electricity. Each bag must be completely sealed. Packing material must 

separate each unit returned and placed as a cushion between the unit(s) and the sides and top of the shipping 

container. WinSystems is not responsible for any damage to the product due to inadequate packaging or static 

electricity. 
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