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1) INTRODUCTION

The CGRS Microtech DATA 1 is a printed circuit board which
adds data acquisition and control capability to the Commodore

64,
It contains five sections:

1) Analog to Digital Converter
2) Digital to Analog Converter
3) Digital Inputs

4) Digital Outputs

5) Real Time Clock

2) General Description

The DATA 1 is supplied with a 5.25 inch diskette which
contains software that controls all on-board devices, and
allows easy data transfer between all devices. To load all
the software, perform the following two loads:

LOAD '"MACODE",8,1

LOAD "BRTC",S8

The Data 1 board plugs into the expansion connector of the
commodore 64. The +5V DC supply voltage is provided from the
64. The on board +12V DC, -12V DC are generated using DC-DC
converters. These voltages provide power for the A/D
converter and the D/A converter. The ribbon cable headers are
provided for connection to external devices.

All devices on board are memory mapped into the area from
$DFFC to $DFFF. They may be accessed from basic, forth,
machine code etc. Drivers are provided on diskette which
allow the user to communicate with each device easily. See
each section for detailed operating instructions.



3) Analog to Digital Converter

The DATA 1 board uses an Intersil ICL7109 12 bit A/D converter
chip. This chip allows analog voltages to'be converted into
digital form and placed into the Commodore' s memory.

A 16 channel analog multiplexer ( IH6116 ) stee;ed by the
channel register together with the ICL7109 prov1dgs 16
seperate analog inputs. The input voltage range is from 0 to
10 volts. (This is adjustable by changing the precision
resistors between the mux and the A/D.) The internal refernce
of the 7109 provides the precision refernce voltage required
by the A/D converter. A voltage divider R7 and R8 divide the
0-10 volt signal down to a 4.096 full scale voltage which the
ICL7109 accepts as its input range. The range can be modified
by changing the precision resistors R7 and R8. The conversion
value may be scaled by adjusting potentiometer R10 which
changes the reference voltage. The Reference voltage is
factory set at 2.096 VDC. In order to obtain a channel
measurement, the following procedure should be followed:

1) Load the Basic file " BRTC ".

2) Place the desired A/D channel into the variable CHAN in
line 1010.

3) Run the program starting at line 1000 and the 12 bit
decimal value will be printed on the screen.

4) DIGITAL TO ANALOG CONVERTER

The DAATA 1 board uses an Analog Devices 7542N 12 bit D/A
converter. The D/A provides an analog voltage directly
proportional to the contents of its 12 bit register. An on
board pin programmable precision voltage reference ADS584
provides precision output voltages of 10.000V,7.500, 5.000V
and 2.500V. This voltage is fed to the DAC to form the full
scale voltage output. The output voltage is programmable from
on board jumpers. The 12 bit value to be written to the DAC
is first placed in two bytes of Ram. A machine language
routine is then called to transfer the two bytes of
information from Ram to the DAC 12 bit output register.

An AD542 precision BiFet op amp is used as the Dac output
amplifier.

To place a 12 bit value into the DAC registers:

1) Load the file "BRTC" from the supplied diskette. Load
the Machine Code file "MAC-CODE",8,1 from the diskette.

2) Set the variable LOBYT in line 2040 to the desired 8bit
lo byte value and the variable HIBYT in line 2050 to the
desired high 4 bit nibble. Always set the 4 most siginificant
bits of HIBYT to zeroes.

3) Type RUN 2030 and the DAC output will reflect the value
placed in it's registers.

To clear the DAC registers type run2020.



5) DIGITAL OUTPUTS

The DATA 1 uses a 74LS374 octal latch and a 74LS174 hex latch
to provide 10 TTL compatible digital outputs. The outputs may
be used to drive digital displays, control multiplexers, solid
state relays etc... The value to be written to the outputs is
poked from BASIC to transfer data to the output registers.
To place bits 0-7 on the first port:

POKE 57343,VALUE1L

Each bit of VALUEl represents a power of 2 from 2%¥*¥0 to
2#%7

bitl=2%¥%¥0=1

bt 2=2%¥1=2 etc.

All bits are summed together to form the decimal value to be
poked to location 57343,

To place bits 8,9 on the second port:
POKE 57342 ,VALUE2

The first four bits of VALUE2 are the4A/D Converter channel
address bits. The fifth and sixth bits of VALUE2 are the
ninth and tenth digital outputs.

The outputs must be buffered to drive conventional type relays
or devices requireing more current than 2.6mA at +5VDC. and
24mA at ground.

6) DIGITAL INPUTS

The DATA 1 uses a 74LS244 Octal buffer and a 74LS367 hex
buffer to provide 12 TTL conpatible (0-5V) digital inputs.
The inputs allow monitoring of switches, contact closures an
other TTL logic etc...They are read in the following manner.

To read Inputs 0-7
PRINT PEEK ( 57343 )

Once again each bit represents a power of 2 from 2%%0 to 2%#%7,

To read inputs 8-11
PRINT 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 TIME CLOCK

The DATA 1 board uses an OKI MSMS58321RS Cmos real time clock calender
chip. This crystal controlled chip allows the Commodore 64 computer to
keep track of the year, month, day of month, day of week, hours, minutes

and seconds.
A basic program ( BRTC )prompts the user to enter the time and date and

places this into Ram. They are later transferred into the 58321
registers using a machine language program ( MC ). When you wish to
print the time and date on the screen, just call the 'Basic' subroutine
and the information will appear on the screen. An on board battery
keeps the Real Time Clock running when the power is not available. Set
the clock once and forget it. The battery should be replaced once a
year.

To load the real time clock softwaretype Load "brtc",8 with the supplied
diskette in the disc drive. When READY appears, type Load '"MC",8,1 to
load the machine code program.

To enter the time and date type RUN 500, once the DATA 1 software has
been loaded. The program will prompt you for the year, month, day of
month, day of week, hours, minutes and seconds. Enter all parameters
and the program will load them into the RTC chip and perform a read
afterwards.

To read the time and date just type RUN. The time and date as well as a
header will appear on the screen. Modifications may be made to the
format of the print statements as necessary, or eliminated completely if-
events based on times are required to be initiated.



DATAONE CONNECTOR PIN OUT

Connector J3 has all even number pins connected to ground. All odd number pins

are signal level.
J3 is all analog input signals.

PIN NUMBER DESCRIPTION
ANALOG INPUT
7 AT O
11 AT 1
15 AT 2
19 AT 3
23 AT 4
27 AI 5
31 AT 6
38 AT 7
3 AT 8
5 AT 9
9 AT10
13 ATll
17 AT12
21 AI13
25 ATl4
29 AT15

ANALOG OUTPUT
The analog output signal is to the left of J3 and it is labled A and GND.

Connector J2 is used for all the digital input and digital output signals.

PIN NUMBER DISCRIPTION
DIGITAL INPUT

15 DI O

7/ DI 1

13 DI 2

5 DI 3

11 DI 4

3 DI 5

9 DI 6

1 DI 7

23 DI 8

L7 DI 9

19 DI1O0

21 DI11

DIGITAL OUTPUT

39 DO O

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
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3,
END OF MAE FAZE!

Q010 i FILLE ARTLC
Q020 i REAL TIME ClLoack DRIVER
0030 . BA Y400
0040 S $7400
0020 INIT . DE $DFFF
00A0 STAT . DE $DFFE
0070 DDAD . DE $OFFD
Q20 CTRUF . DE $UFFC
7400 D090 ARR L E 1S ;o ARRAY = TORAGE
D100 i
D110 ElIsY
G170 FHA
FE DF Q1320 CHE LA =TAT P LAl STATIS OF /T RBE
A 1140 AND #O1 i MAzE OFF ALL BUT |70
7 0150 EED CHE i YES-DHECH afGAIN
0140 FLLA P NMO-RETURN
aL70 =T
=0 ;
i) H
OZ00 READ FHA i TAVE A
TXA
EHA i =hAVE X
LA #OO o DIZARLE alll CTREL LINEZ,
STA CTERUF
LOX #1232
AA DEX
STX DoAD P FLACE RTC AUDR OON Bl
JdER BuEy
LDA #O1 i RATLS
STA CTRUF
NCF
LA #$10 LMWER A WiROLINE, DIzsEL
STA CTRUF
LDA #3132 . RAL=E READ LIlNE
STA CTERF
NCF
NOP
NCIF
NUIF
J2E N
O400 NICHF
AD FC DF 0410 LDA CTRF i READ RTD REG
2% OF 0420 ANLD #15
*0 00 24 0430 =TA ARR, X i STORE TN ARREAY
AT 0OA 0440 LOA #10 P LDWER BE&D LINE
=0 FC DF 0450 =2TA CTERIUF
= Q440 TXA i =ZET M OFLAG
0470 EME AGA
0420 FLA
0420 TAX ; RESTORE =x
0500 FLA i RESTORE A
0S10 RT=
D320 H
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END 0OF MAE PASSE!

0010 i FILE "A79242"
0015 ;o D78 MACHIME CODE DRIVER
0014 i DAZ AD7S4Z.0M
Q0Z0 ;
0OZ20 BA $74A0
0040 Clm $94Q0
oascy ICTRILIFE CDE $UFFT
0040 DOREG DE sDOFFD
D4L0— 0070 ARR D= 0z
0=0 ;
TdAZ—- A7 FF OO0 TRY LI H#$FF
#4Aa4— 20 A0 24 D100 =TA ARR
TAAT7 - AT FF D110 L0A #6FF
24— =0 AL Y40 D120 =TA aRR+1
T4QT— 45 olzs FIRET FHA
ZaA0h- ah A0 24 D130 LA ARR CFETOH REG DATHA
F4RO—- I OF 0140 AND FBOF  MAZE OFF SECCND
24EZ- D0 FO O DF 0150 STA DODRESG C FLACE DETA QN B
FA4ES—- Z0 El w4 0140 JER O OWR
(i ) ;
24EE—- AD A0 74 ol=0 ZEC DA ark - FETOH REG DATA
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TAER- A0 0440 RT=
0450 i
0440 CLDAC FHA
14 0470 LOA #$14  LOWER DAC CLEAR LLINE
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DAF T - A5 0505 FlA
T4FE— A0 0510 RT=

OS20 . EN
ENDO OF MAE PASS!
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OOREG =0FFD FIRST =24AC 2T Ay
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R =4kl

£OTO0N0, B4R, Y4FY
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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 TF T>0 THEN PRINT"+";
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>O PRINT"OVERRANGE'";

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

following:
OUTPUT VOLTAGE PIN PROGRAMMING
1- 7.9V 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



