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1) I N T R O D U C T I O N

The CGRS M i c r o t e c h  DATA 1 is a p ri nte d ci rc u it  bo ard wh ich 
adds data a c q u i s i t i o n  and c on tr ol  c a p a b i l i t y  to the C o m m o d o r e  
64.
It c o n t a i n s  five sections:

1) Ana lo g to D ig it al  C o n v e r t e r
2) D i gi ta l to An alog C o n v e r t e r
3) Di g i t a l  In puts
4) D i gi ta l  O u t p u t s
5) Real Time Cl ock

2) Ge n e r a l  D e s c r i p t i o n

The DATA 1 is s u p p l i e d  with a 5.25 inch d i s k e t t e  w hi c h 
c o n t a i n s  s o f t w a r e  that c o n t r o l s  all o n - b o a r d  devic es,  and 
a ll o w s  easy data t r a n s f e r  b et we en  all devices. To load all 
the sof tw a re , p e r f o r m  the f o l l o w i n g  two loads:

LOAD  " M A C O D E " ,8,1 
LOAD  " B R T C ",8

The Data 1 bo ard plugs into the e x p a n s i o n  c o n n e c t o r  of the 
c o m m o d o r e  64. The +5V DC su pp ly  vo l t a g e  is p r o v i d e d  from the 
64. The on board +12V  DC, -12V DC are g e n e r a t e d  us ing  DC-DC 
c o n v e r t e r s .  T h e s e  v o l t a g e s  p r o v i d e  power for the A/D 
c o n v e r t e r  and the D/A c o n v er te r.  The rib bo n c ab le h e ad er s are 
p r o v i d e d  for c o n n e c t i o n  to e x t e r n a l  devices.
All d e v i c e s  on bo ard  are m e m o r y  m ap p e d  into the area from 
$ DF FC to $DFFF. T he y  may be a c c e s s e d  from basic, forth, 
m a c h i n e  code etc. D ri ve rs  are p r o v i d e d  on d i s k e t t e  wh ich  
a l l o w  the user to c o m m u n i c a t e  with  each de v ic e easily. See 
each s e c t i o n  for d e t a i l e d  o p e r a t i n g  i n s t r u c t i o n s .



3) An al og  to D i gi ta l C o n v e r t e r

The DATA 1 board uses an In te r s i l  I CL 71 09  12 bit A/D c o n v e r t e r  
chip. Thi s chip al l o w s  an al o g  v o l t a g e s  to ̂ be c o n v e r t e d  into 
d i gi ta l form and pl ac ed  into the C o m m o d o r e ' s  memor y.
A 16 c h a n n e l  an a lo g m u l t i p l e x e r  ( IH6116 ) s t ee re d by the
ch a n n e l  r e g i st er  to ge th er  with the I CL 710 9 p r o v i d e s  16 
s e p e r a t e  an a l o g  inputs. The input v ol ta ge  range is from 0 to 
10 volts. (This is a d j u s t a b l e  by c h a n g i n g  the p r e c i s i o n  

r e s i s t o r s  b e t w e e n  the mux and the A/D.) The i n t e r n a l  r e f e r n c e  
of the 7109 p r o v i d e s  the p r e c i s i o n  r e f e rn ce  v o l t a g e  r e q u i r e d  
by the A/D c on v e r t e r .  A vo l t a g e  d i vi de r R7 and R8 di v i d e  the
0-10 volt si gna l down to a 4 . 09 6 full scale v o l t a g e  w hic h the 
I C L 7 1 0 9  a c c e p t s  as its input range. The range can be m o d i f i e d  
by c h a n g i n g  the p r e c i s i o n  r e s i s t o r s  R7 and R8. The c o n v e r s i o n  
va lu e may be scaled by a d j u s t i n g  p o t e n t i o m e t e r  R10 w hi ch  
c h a n g e s  the r e f e r e n c e  voltage. The R e f e r e n c e  v o l t a g e  is 
fa c t o r y  set at 2.096 VDC. In or der to ob t ai n a c ha nn el  
m e a s u r e m e n t ,  the f o l l o w i n g  p r o c e d u r e  sh o ul d be fo llowed:

1) Load the Basic file " BRTC ".
2) Place the d e s i r e d  A/D c h a n n e l  into the v a r i a b l e  CHAN in 

line 1010.
3) Run the p r o g r a m  s t a r t i n g  at line 1000 and the 12 bit 

de c i m a l  value will be p ri nt ed  on the screen.

4) D I G I T A L  TO A N A L O G  C O N V E R T E R

The DA AT A 1 b.oard uses an An alo g D e vi c es  7542N 12 bit D/A 
co n v e r t e r .  The D/A p r o v i d e s  an a na l o g  v ol tag e d i r e c t l y  
p r o p o r t i o n a l  to the c o n t e n t s  of its 12 bit reg is t e r.  An on 
board pin p r o g r a m m a b l e  p r e c i s i o n  v o l t a g e  r e f e r e n c e  AD584 
p r o v i d e s  p r e c i s i o n  ou tp ut  v o l t a g e s  of 10 .0 0 0 V ,7.500, 5.000V 
and 2.500V. This v o lt ag e is fed to the DAC to form the full 
scale vo l t a g e  output. The out pu t vol ta ge  is p r o g r a m m a b l e  from 
on board jumpers. The 12 bit value to be w r i t t e n  to the DAC 
is first pl ace d in two bytes of Ram. A m a c h i n e  l a n g ua ge  
r o u t i n e  is then c al l e d  to t r a n sf er  the two by tes of 
i n f o r m a t i o n  from Ram to the DAC 12 bit ou tpu t re gis te r.
An AD 542 p r e c i s i o n  BiFet op amp is used as the Dac ou tpu t 
am p l i f i e r .
To place a 12 bit va lue  into the DAC reg isters:

1) Load the file "BRTC" from the supplied diskette. Load 

the Machine Code file " M A C - C O D E " ,8,1 from the diskette.
2) Set the v a r i a b l e  L 0 B Y T  in line 2040 to the d e s i r e d  8bit 

lo byte value and the v a r i a b l e  H I B Y T  in line 2050 to the 
d e s i r e d  high 4 bit nibbl e.  A lw a y s  set the 4 most s i g i n i f i c a n t  
bits of H I B Y T  to zeroes.

3) Type  RUN 2030 and the DAC ou tpu t will r ef le ct  the value 
pl a ce d in it's r e g i st er s.
To c le ar  the DAC r e g i s t e r s  type run2020.



5) D I G I T A L  OU T P U T S

The DATA 1 uses a 74 L S 3 7 4  oc tal latch and a 74 L S I 7 4  hex latch
to p r ov id e 10 TTL c o m p a t i b l e  di gi tal  outputs. The ou t p u t s  may
be used to drive di gi tal  di splays, c on tro l m u l t i p l e x e r s ,  solid 
state re l ay s etc... The value to be w r i t t e n  to the o u t p u t s  is 
poked from BA SIC to t r a ns fe r data to the ou tpu t re gi st er s.

To place bits 0-7 on the first port:
POKE 5 7 3 4 3 , VALUE1
Each bit of VALUE1 r e p r e s e n t s  a power of 2 from 2**0 to 

2**7 .
b i 1 1 = 2**0 = 1 
b i t 2 = 2* *1= 2 etc.

All bits are sum me d t o g e th e r to form the d e ci ma l va lue to be 
poked to l o c a t i o n  57343.

To place bits 8,9 on the se co nd port:
POKE 57342, VA LUE 2

The first four bits of VAL UE 2 are the A/D C o n v e r t e r  ch a n n e l  
a d d r e s s  bits. The fifth and sixth bits of V A L U E 2  are the 
ninth and tenth d ig it al  outpu ts.

The o u t p u t s  must be b u f f e r e d  to drive c o n v e n t i o n a l  type re l ay s 
or d e v i c e s  r e q u i r e i n g  more cu r r e n t  than 2.6mA at +5VDC. and 
24mA at g r o u n d .

6) D I G I T A L  INP UT S

The DATA 1 uses a 74 L S 2 4 4  Octal buf fe r and a 74 L S 3 6 7  hex 
buffer to pr o v i d e  12 TTL c o n p a t i b l e  (0-5V) di g i t a l  inputs.
The in put s a l l o w  m o n i t o r i n g  of swi tches, co n t a c t  c l o s u r e s  an 
other  TTL logic etc. ..They are read in the f o l l o w i n g  manner.

To read Inputs 0-7 
P R IN T PEEK ( 57343 )

Once a gai n each bit r e p r e s e n t s  a power of 2 from 2**0 to 2**7.

To read inp uts  8-11 
P RIN T PEEK ( 57342 )

The first two inputs of this latch are for monitoring the run 
status of the real time clock and the A/D Converter. Mask 
them off and look at the 4 most significant bits.



7) REAL TI ME  CLOCK

The DATA 1 board uses an OKI M S M 5 8 3 2 1 R S  Cmos real time c loc k c a l e n d e r  
chip. This c ry st al  c o n t r o l l e d  chip a ll o w s  the C o m m o d o r e  64 c o m p u t e r  to 
keep track of the year, month, day of month, day of week, hours, m i nu te s 
and seconds.
A basic pr o g r a m  ( BRTC )promp ts the user to en te r the time and date and 
pl ac es  this into Ram. They are later t r a n s f e r r e d  into the 58321 
r e g i s t e r s  using a m a c h i n e  l a n g u a g e  p r o g r a m  ( MC ). When you wish to 
print the time and date on the screen, just call the 'Basic' s u b r o u t i n e  
and the i n f o r m a t i o n  will ap pe ar  on the screen. An on board b at te ry  
ke eps the Real Tim e C l oc k ru n n i n g  when the power is not a v a i l a b l e .  Set 
the cl ock  once and fo rget it. The ba t t e r y  sho ul d be r e p l a c e d  once a 
year.
To load the real time cl ock  s o f t w a r e t y p e  Load " b r t c " , 8  with the su pp li ed  
d i s k e t t e  in the disc drive. When READY appea rs,  type Load " M C " ,8,1 to 
load the m a c h i n e  code program.
To en ter the time and date type RUN 500, once the DATA 1 s o f t w a r e  has 
been loaded. The p r o g r a m  will prompt you for the year, month, day of 
month, day of week, hours, m i n u t e s  and seconds . Enter all p a r a m e t e r s  
and the p r o g r a m  will load them into the RTC chip  and p e r f o r m  a read 
a f t e r w a r d s  .
To read the time and date just type RUN. The time and date as well as a 
he a de r will a pp e a r  on the screen. M o d i f i c a t i o n s  may be ma de  to the 
format of the print s t a t e m e n t s  as nec es s ar y,  or e l i m i n a t e d  c o m p l e t e l y  if- 
ev en ts  based on times are r e q u i r e d  to be ini ti at ed .



D A T A O N E  C O N N E C T O R  PIN OUT

C o n n e c t o r  J3 has all even nu m b e r  pins c o n n e c t e d  to ground. All odd n um b e r  pins 
are si g na l level.
J3 is all a na l o g  input signals.

PIN N UM B E R D E S C R I P T I O N  
AN A L O G  INPUT

7 AI 0
1 1 AI 1
15 AI 2
19 AI 3
23 AI 4
27 AI 5
31 AI 6
33 AI 7
3 AI 8
5 AI 9
9 A 1 1 0

13 A 1 11
17 A 1 1 2
21 A 1 1 3
25 A 1 1 4
29 A 1 1 5

A N A L O G  O U T P U T
The ana l og  out p ut  signal is to the left of J3 and it is labled A and GND. 

C o n n e c t o r  J2 is used for all the dig i ta l input and di g i t a l  ou tpu t signa ls.

PIN N U M B E R  D I S C R I P T I O N
D I G I T A L  INPUT

15 DI 0
7 DI 1

13 DI 2
5 DI 3

1 1 DI 4
3 DI 5
9 DI 6
1 DI 7

23 DI 8
17 DI 9
19 D U O
21 Dll 1

D I G I T A L  O UT P U T
39 DO 0
37 DO 1
35 DO 2
33 DO 3
31 DO 4
29 DO 5
27 DO 6

25 DO 7
41 DO 8
43 DO 9



CO
N

N
KC

TO
K 

.1
5

CN
CN



J ,

END OF MAE P A S S !

0010 i F I L E  ARTC
0020 ; REAL TIME CLOCK DRIVER
0030 . BA $9400
0040 . OS $9400
0050 IN IT . DE SDFFF
0060 STAT . DE *D FFE
0070 DDAD . DE *DFFD
0030 CTEUF . DE $DFFC

9400 - 0090  
0100  
01 10

ARR

BUSY

. DS 
/

15 < A R K A Y T 1. . . 1 R A G n.

9 4 0 F — 4 8 0120 FHA
94 i 0 -  AD FE DF 0130 C HK LDA STAT ; LOAD STATUS OF RTC BUSY
9 4 1 3 -  29 01 0140 AND #01 ; MASK OFF ALL BUT RTC STA
9 4 1 5 -  FO F9 0 150 SEQ CHK ; vES-CHECK AGAIN
9 4 1 7 -  68 01 60 PLA ; NO-RETURN
9 4 1 8 -  60 0 1 70 

0180  
0.190

RTS

9 4 1 9 -  43 0200 READ PHA ; SAVE A
941A- 8 A 0210 T X A
9 4 1 E -  43 0220 PHA ; SAVE. X
9 4 1C -  A9 00 0230 LDA #00 , D ISA BLE  ALL CTRL L IN E S i
9 4 I E -  3D FC OF 0240 ST A CTBUF
9 4 2 1 -  A2 OD 0250 LDX # 13
9 4 2 3 -  CA 0235 AG A BEX
9 4 2 4 -  SE FD DF 0260 STX DDAD , PLACE RTC ADDR ON BUS
9 4 2 7 — 20 OF 94 0 2 7 0 ■J‘SK BUSY
9 4 2 A- A9 01 0230 LDA #01 ; R A IS E  ADDR UR L IN E
9 4 2 C -  8D FC DF 0290 ST A CTBUF
9 4 2 F -  EA 0300 NOP
9 4 3 0 -  A9 10 0310 LDA #$10 LuWEk AD UR l IN E i  li I sABL
9 4 3 2 -  3D FC DF 0320 ST A CTBUF
9 4 3 5 -  A9 13 0330 LDA # *13 RA.T. S t  Rfci-lD L I nE
9 4 3 7 -  3D FC DF 0340 STA CTBUF
9-'l 3 A— EA 0:":i=i0 NOP
9 4 3 B -  EA 0360 NOP
94 3 C -  EA 0370 NOP
943D - EA 0380 NOP
9 4 3 E -  EA 0390 NOP
9 4 3 F -  EA 0400 NOP
9 4 4 0 -  AD FC DF 0410 LDA CTBUF i READ RTC R E G
9 4 4 3 -  29 OF 0420 AND #15
9 4 4 5 -  9D 00 94 0430 STA ARR, X ; STORE IN ARRAY
9 4 4 8 -  A9 OA 0440 LDA #  10 i LUWLR RtAE* L IN E
94 4 A- 3D FC DF 0450 STA CTBUF
944D - 3A 04 60 TXA ; SET  N FLAG
9 4 4 E -  DO D3 0470 BNE AG A
9 4 5 0 -  68 0480 PLA
9 4 5 1 -  AA 0490 TAX i RESTORE X
9 4 5 2 -  68 0500 PLA i RESTORE A
9 4 5 3 -  60 0510

C»520
0530
0540

RTS
t
/

i



9 4 5 4 -  43 0550 WRITE PHA ; SAVE A

9 4 5 5 -  3A 0560 TX A

9 4 5 6 -  48 0570 PHA ; SAVE X

9 4 5 7 -  A9 00 0580 LDA #00 ; D ISA B LE  CTRL L IN ES
9 4 5 9 -  3D FC DF 0590 STA CTBUF
945C -  A2 00 0600 LDX # 13 ; # OF R T L, RE Li - 3
9 4 5 E -  CA 0605 DEC DEX
9 4 5 F -  3E FD DF 0610 STX DDAD , PI,J T REG ON B BUS
9462— 20 OF 94 0620 JSR BUSY
9 4 6 5 -  A9 01 Os 30 LDA #01
9 4 6 7 -  3D FC DF 0640 STA CTBUF ; R A IS E  AW, KEEP DDAD ENAB
9 46A- EA 0650 NOP
9 46B -  A9 00 0660 LDA #00 ; l UWl R AW , KEEP  DDAD ENAB
946D - 3D FC DF 0670 STA CTBUF
9 4 7 0 -  BD 00 94 0680 LDA ARR) X ; FETiJH Da 1 A 1-RiJil a Rk AY
9 4 7 3 -  3D FD DF 06 90 STA DDAD PLACE DATA ON B 8U
94 7 6 -  A9 0 2 0700 LDA #02 ; R A IS E  WR L IN E
9 4 7 8 -  3D F C DF 07 1.0 STA CTBUF
947B— EA 0 720 NOP
947C -  EA 0730 NOP
9 4 7 0 — EA 0740 NOP
9 4 7 E -  A9 00 0750 LDA #00 ; LOWER WR L IN E
•••480- 3D FC T“i .—.l; r rV/Vv'i ST A C TBUF
9 4 8 3 — 3A 0 770 IX  A
9 4 3 4 -  DO D8 0780 BNE DEC
•-7 4 x 6 — A 9 10 1 I 7 l ! LDA # ■$ 10 ; D ISA B LE  DDAD REG
9 4 3 8 — 3D FC DF 0800 STA CTBUF
9 488— 63 08 10 PLA
9 4 8 C -  AA 0820 TAX i Rfc-J- T ORE •<
948D - 68 0830 PLA ; R E S lU K t  A
9 4 3 E -  60 0840

0850
RTS: 
. EN

END OF MAiE F h SS i

—  l a b e l  f i l e .

A G A  - 9 4 2 3  

CH K = 9 4 1 0  
D E C  - 9 4 5 E  
S T A T  --DFFE 
/ / 0 0 0 0 1 948'F/ 9 4 S F

A R R  = 9 4 0 0  

CTBUF =DFFC 
IN IT  =DFFF  
WRITE =9454

R E A D

;; ,+ )/\C

D F F D 
4 I



4

END OF MAE P A S S !

001 0
00 1 5
0016  
0020

F I L E  " A 7 5 4 2 "
0 / A M A O H I N E  0 0 DE D R I V E R  
D A O  A D 7 5 4 2 JN

0030 . BA $9 4 AO
0040 OS '*94 AO
0050 CTBUF . DE $DFFC
0060 DDREG DE $DFFD

94A 0 - <>070 ARR DS 02
0030 i

94A 2 -  A9 FF 0090 TRY LDA #$FF
94A 4 -  SD AO 94 0100 STA ARR
94A 7 -  A9 FF 01 10 LDA #4FF
94A 9 -  SD A 1 94 0120 STA ARR+1
9 4 AO— 43 0125 F IR S T PHA
9 4 AD- AD AO 94 0130 LDA ARR

94 BO— 29 OF 01 40 AND #*0 F
9 4 B 2 -  SD FD DF 0150 STA DDREG
94B 5 -  20 E l 94 01 60 JSR WR

0170 ;
9 4 B S -  AD AO 94 0180 SEC LDA ARR
94BB -  29 FO 0190 AND #$F0
94BD - 13 0 200 CLC
9 4 B E -  6A 02 10 RuR A
9 4 B F -  6A 0220 ROR A
9 4 0 0 -  6A 0230 ROR A
9 4 0 1 -  6A 0240 RuR A
9 4 0 2 — 09 10 0250 ORA #$10
9 4 0 4 -  3D FD DF O 2 0 STA DDREG
94C7 — 20 E l 94 0270

i ~i “/ -"Z tf'l
JSR WK

9 4 0 A- AD A 1 94
j.:. o J

0290 THRO LDA ARR+i
9 4 0 0 — 29 OF 0300 AND #$0F
94i~p- 09 20 0310 ORA #$20
94D 1 -  30 FD DF 03! 20 STA DDREG
9 4 0 4 — 20 E l 94 o'-: ■JSR WK

0340 t
9 4 0 7 -  A9 30 0350 OUT LDA #$30
9 4 0 9 -  30 FD DF 0360 STA DDREi ?
9 4 0 0 -  20 E l 94 0370 JSR WR
9 4 OF- 63 0375 PLA
9 4 E 0 -  60 0330 RTS

0390 ;

9 4 E 1 -  A9 05 <5400 WR LDA #5
9 4 E 3 -  3D FC DF 0410 STA CTBUF
9 4 E 6 -  A9 00 0420 LDA #00
9 4 E 8 -  30 FC DF 0430 STA CTBUF
9 4 E B -  60 0440 RTS

0450 >
9 4 E 0 -  43 0460 CLDAC PHA
94ED - A9 14 0470 LDA #$14
9 4 E F -  3D FC DF 0430 STA CTBUF
9 4 F 2 -  A9 10 0490 LDA #$10
9 4 F 4 -  3D FC DF 0500 STA CTBUF

jH B BUS

F E T u H  R E H  DAI A

A DlJ REC 
PLACE

1.1 |_! I-*'

; .p v AM!  i p

-RESET C T R L  REG



9 4 F 7 -  63 
9 4 F 8 -  60

END OF MAE PASS

0505  
0510
O S  2 0

P L A  
RTS  
. E N

----- LABEL  F I L E :  -----

ARR -94A0 CL DAC =9 4 EC CTBUF =Di-FC
DDREG =OFFD F I R S T  - 9 4 AC OUT -94D7
SEC "94B3  THRD =94CA TRY --94A2
WR =94E l
/ / 0 0 0 0 , 9 4 F 9 / V4 F y
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ADDEDNUM FOR DATA 1

To make the DATA 1 Board read both positive and negative input, you need 
to add the following Basic statements:

1121 LET T = PEEK(A) AND 32
1122 IF T>0 THEN PRINT'V;
1123 IF T=0 THEN PRINT"-";

You can also do the same to check for overrange:

1124 LET U=PEEK(A) AND 16
1125 IF T>0 PRINT"OVERRANGE";

If you want to change the D/A voltage reference, you can do the 
following:

OUTPUT VOLTAGE PIN PROGRAMMING

1- 7.5V Connect pin 2 to pin 3(U20) or
connect Jumper D to F

2- 5.0V Connect pin 2 to pin 1(U20) or
connect Jumper B to D

3- 2.5V Connect pin 3 to pin 1(U20) or 
connect jumper B to F


