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Conditioaa of sale and Product Warranty 

Micromint Inc. and the Buyer agree to the following terms and 
conditions of Sale and Purchase: 

1. Micromint Inc. extends the fo l lowing  warranty: a factory- 
manufactured circuit board or assembly carries with it a one-year 
warranty covering both parts and labor. Any unit found to have 
a defect i n  materials or workmanship within this period will, at 
the discretion of Micromint I nc . ,  be repaired or replaced. 

2 .  Products distributed, but n o t  manufactured by Micromint Inc. 
carry the full original manufacturer's warranty, usually 90 days. 
Such products include, but are not l i m i t e d  to, power supplies, 
sensors, 1/0 modules, LCD displays, battery-backed RAM modules, 
and disk drives,  

3. A minimum inspection fee must be prepaid for the repair of 
units no longer under warranty. Call Micromint Inc. for 
information on current minimum charges. 

4 .  Micromint Inc. will not be responsible f o r  the repair or 
replacement of any unit damaged by user modification, negligence, 
abuse and mishandling, or improper installation. 

5 .  Micromint Inc.  is n o t  responsible to the Buyer f o r  any loss 
or claim of special or consequential damages. 

6. All units returned for repair must first receive prior 
authorization from Micromint Inc. A return authorization number 
may be obtained by phone or letter. Please retain a record of 
this number, because most subsequent correspondence will refer 
to this authorization. Under no circumstances should any product 
be returned to Micromint Inc. without t h i s  authorization. 
Micromint Inc, assumes no responsibility for returns unaccompanied 
by an authorization number. All returns must be shipped prepaid. 
Insurance is recommended because losses by a shipping carrier are 
not the responsibility of Micromint. Repaired units w i l l  be 
returned postage and insurance paid. 

7 .  Micromint Inc. reserves the right to alter any feature or  
specification at any time. This r ight  extends to fees, charges, 
and any other conditions or warranties contained herein, 
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BCC30A 
Analog-to-Digital and Digital-to-Analog 

Expansion Board 

1. Specifications 

- Drop-in replacement for the BCC30 but also offers enhanced 
features. 

= One 12-bit  plus sign analog-to-digital converter (ADC) 
16 Single-ended or 8 differential channels 
Gain of each channel is programmable through software for 
x1, x2, x4, or x8 

= Bipolar ( - 5  to +5V) input range 
Conversion time = 15.68~s (min) 

= Conversion start to data valid time = 34.5pS (min) 
ADC auto-zeros itself before each conversion 
ADC can self-calibrate at the user's request 
Maximum continuous input range: -7 to +7 volts 
Inputs protected from -34 to +34 volts, transient input 

= Input impedance: > 100 Mi7 

Two 2-channel, 12-bit  digital-to-analog converters (DAC) 
Board can be configured with 0, 2, or 4 channels 
Outputs are jumper selected for 0-SV, 0-10V, or -5 to +5V 

= Output settling time = 10pS (max) 
Minimum load impedance: min. 2 kn load recommended for full 
output 

= 6-bit TTL input port 

2 .  General Descri~tion 

The BCC30A is a analog-to digital and digital-to-analog expansion 
board for the BCC bus. The board features a 16-channel (single-ended) 
or 8-channel (differential) 12-bit plus sign ADC and up to four chan- 
nels of 12-bit analog output. The BCC30A also offers a 6-bit TTL level 
input port which can be used for configuration or control. 

The ADC section can be hard jumpered for a gain of 1 across all 
the channels or each channel's gain may be set through software. The 
ADC can accept voltages in the range of -5 to +5 volts. Analog signals 
on brought onto the board through a pair of Molex style connectors (53 
& J4). 

The DAC section of the board can be populated for 0, 2, or 4 
output channels. The outputs can be set through jumpers to be 0-5V, 
0-10V, or -5 to +5V. The analog outputs come off the board through a 
2x4 pin header (J5). 



3. Power Reauirements 

Power is supplied to the board through the BCC bus. The board 
requires the following power: 

The BCC30A is addressed through t w o  sets of jumpers. JP2 is used 
to select the base address and J P 1  selects the offset address, 

JP2 shown aeleeting a base address of D800B 
(COOOH + OH + lOOOH + 800H) 

1 15 
+ + + + + + + +  
7 6 5 4 3 2 1 0  
0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0  
H H H H H H H H  

J P 1  shown solacting an offset  address of OOOH 



The examples on the  previous page show a board address of D800H. 
This address when combined with a function address allows you to 
con t ro l  the various sections of the board. The function address' for 
the board are selected through your software and are as follows: 

ADC [ +OOH = ADC 
+10H = TTL 
+20H = ADC 

+30H = not 

+40H = Ch. 
+41H = Ch. 
+42H = Ch. 
+43H = Ch. 
+50H = Ch. 
+60H = Ch. 
+61H = Ch. 
+62H = Ch. 
+63H = Ch. 
+70H = Ch. 

*CS (U16 Chip select) 
Input port and ADC EOC status 
*CAL (U16 Calibrate select) 

used 

0 (U19) LS input latch 
0 (U19) HS input latch 
1 (U19) LS input latch 
1 (U19) MS input latch 
0 & 1 (U19) Transfer data 
2 (U20) LS input latch 
2 (U20) MS input latch 
3 (U20) LS input latch 
3 (U20) MS input latch 
2 & 3 (U20) Transfer data 

To use a particular function you write to (or read from) the 
combined address of Base + O f f s e t  + Function. F o r  example, to start 
the ADC's self-calibration function you would write to the base 
address (D800H) + the offset (OH) + the function (20H) = D820H. 



5 .  Usinq the Analoq-to--1 Converter 

The ADC section of the BCC30A consists of three parts, a multi- 
plexer (U13 6 U l Q ) ,  a programmable gain amplifier ( U l s ) ,  and the 
actual ADC (U16). Accessing the analog-to-digital converter can be as 
simple as two write and three read statements, 

5 . 1  Analos Innut Connector8 - 53  & J4 

The analog signals are brought onto the  board through connectors 
J3 and J4. The drawings below show how the  connectors are l a i d  out. 

10 5 3  1 I Locking tab 

0 0 0 0 0 0 0 0 0 0  
Board 

S-E Ch. ----- G N D 1 1  3 10 2 9 1 8 O G N D  

Diff. Ch, --- - 3 +  - 2 +  - I +  - o +  

10 J4 1 
1 Locking tab 

0 0 0 0 0 0 0 0 0 0  

S-E Ch. ----- G N D 1 5  7 14 6 13 5 12 4 GND 

Diff. Ch. --- - 7 +  - 6 +  - ! j +  - 4 +  

5 . 2  The A/D Conversion Process 

Each time a conversion starts, the ADC automatically goes through 
an auto-zero cycle to minimize zero errors. The ADC can also be put 
into an auto-calibrate cycle by pulling its *CAL pin low, The auto- 
calibrate cycle will correct zero, full-scale, and linearity errors. 
To start the  auto-calibrate cycle a dummy value is written to t h e  
address equal t o  Base + Offset + 20H. For example: 

XBY(OD820H) = 0 (in BASIC-52) 

OUT $D820,0 (in BASIC-180) 



To read an analog input the channel number and gain must be sent to 
the address equal to Base + Offset + OOH. The control  word which 
defines the channel number and gain is configured as follows: 

AI)C Control lord Address = Base + O f f s e t  + OOH 
Bit 7 

From the  tables above we can see that if we want to read channel 0 
with a gain of 1 the con t ro l  word would be OOH. If we wish to read 
channel 11 w i t h  a gain of 4 ,  the control  word would be 8BH.  

Bit 6 

Gain 

1 

2 

4 

8 

I I 
V V 

0 

0 

1 

1 

B i t  5 

0 

1 

0 

1 

Bit 4 Bit 3 Bit 2 Bit 1 B i t  0 



The End of Conversion (EOC) status b i t  is used to detect when a 
conversion is completed. The EOC status bit is b i t  0 of the d i g i t a l  
input port which is addressed as Base + Offset +10H (D810H in this 
example). The EOC bit will be low (logical 0 )  during a conversion or 
when the analog-to-digital converter i s  in its calibration cycle. The 
b i t  will be high (logical 2 )  when a conversion is completed. 

EOC Status C Digital Input Port Address = Base + O f f s e t  + IOH 

See section 7 I 

B i t  7 

J2.2 

To determine the  status of the conversion, a dummy value is first 
written to the EOC b i t .  The conversion is then started and the EOC 
bit is read. Once the  EOC b i t  goes high the conversion is completed. 

After it has been determined that the conversion is completed, the 
data may be read. This is accomplished by doing two reads of the 
analog-to-digital converter at address Base + Offset + OOH. The first 
read produces the  four most significant bits and the sign bit. The 
second read produces the eight least significant bits. 

Bit 6 

J2.4 

F i r s t  Read - I4888 & sign Address = Base + O f f s e t  + OOH 

Bit S 

J2.6 

Second Read - LSEs Address = Base + O f f s e t  + OOH 

B i t  4 

5 2 . 8  

Bit 7 

Sign 

Reading the ADC can be broken down in to  four steps. 

1 - Reset the EOC status by writing a dummy value t o  it. 

2 - Send a control word t o  start the conversion. 

3 - Wait for EOC. 

4 - Read the data from the ADC. 

Bit 4 

Sign 

B i t  3 

J2.10 

Bit 6 

Sign 

Bit 7 

B i t  7 

B i t  5 

Sign 

Bit 3 

Bit 11 

B i t  5 

Bit 5 

B i t  6 

B i t  6 

B i t  2 

J2.12 

Bit 2 

Bit 10 

Bit 4 

Bit 4 

B i t  1 

X 

B i t  0 

EOC 

B i t  1 

B i t 9  

Bit 3 

Bit 3 

Bit 0 

Bit 8 

Bit 0 

B i t  0 

Bit 2 

Bit 2 

Bit 1 

Bit 1 



5.3 Sample A/D Proarams 

BASIC-52 AIK: sample 

10 REM BASIC-52 - BCCSOA ADC sample program 
2 0  REM ***** Address Initialization ***** 
30 ADCB = OD800h 
40 ADCC = OD820h 
5 0  ADCE = OD810h 
60 REM ***** Calibrate the ADC ***** 
7 0  XBY (ADCE) =O 
80 XBY (ADCC) = 0 : REM start by pulsing *CAL low 
90 IF ( (XBY (ADCE) .AND. 1) =0) THEN 90 
100 REM ***** Choose a channel, set the gain, and read the channel ***+* 
110 I N W T  "Select a channel (0-15) ",CHNL 
120 INPUT aqSelect a gain ( 1 , 2 , 4 , 8 )  ",GN 
130 IF GN=1 THEN GN=OH 
140 IF GN=2 THEN GN=4OR 
150 IF GN=4 THEN GN=80H 
160 IF GN=8 THEN GN=OCOH 
170 XBY (ADCE) =O 
180 XBY(ADCB) = (GN + CHNL) : REM start the conversion 
190 IF ( (XBY (ADCE) .AND. l ) = O )  THEN 190 
200 ADCH = XBY (ADCB) 
201 ADCH=ADCH,AND.lFh 
210 ADCL = XBY (ADCB) 
220 IF (ADCH<16) THEN ADC=((256*(ADCH.AND.l5]+ADCL)/4096)*5 
230 IF (ADCH>lS) THEN ADC=-(((0FFFH.XOR. (256*ADCH+ADCL))+1)/4096)*5 
2 4 0  PRINT "Channel ",CHNL, " reads ",ADC, " voltsw 
2 5 0  GOTO 110 

10 'BASIC-180 - BCC30A ADC sample program 
20 INTEGER ADCB, ADCE, ADCC, ADCH, ADCL, GN, CHNL, EOC 
30 REAL ADC 
40 PRINT 
50 ' ***** Address I n i t i a l i z a t i o n  ***** 
6 0  ADCB = $D800 
7 0  ADCE = $D810 
80 ADCC = $D820 
90 * ***** Calibrate the ADC ***** 
95 OUT ADCE,O 
100 OUT ADCC,O 'start the auto-calibrate cycle 
110 IF BAND(INP(ADCE) , 1 ) = O  THEN 110 
120 ***** Choose a channel ,  set the gain, and read it ***** 
130 PRINT "Select a channel (O-15)n 
140 INPUT CHNL 
150 PRINT nSelect a gain ( 1 , 2 , 4 , 8 ) ' t  
160 INPUT GN 
170 IF GN=1 THEN GN=$O 
180 IF GN=2 THEN GN=$40 
190 IF GN=4 THEN G N = $ ~ O  



200 IF GN=8 THEN GN=$CO 
2 0 5  OUT ADCE,O 
210 OUT ADCB, (GN+CHNL) 'start the conversion 
220 IF BAND((INP(ADCE)) , 1 ) = O  THEN 220 'wait for EOC to go l o w  
23  0 ADCH=INP (ADCB) 'read MSBs and sign 
240  ADCLFINP (ADCB) 'read L S B s  
250 'determine i f  value is pos. or neg. and convert 
260 IF ADCH<16 THEN ADC=((256*(BAND(ADCH,15))+ADCL)/4096)*5 
270  IF ADCH>15 THEN ADC=-(((BXOR($FFFF,(256*ADCH+ADCL))+1)/4096)*5) 
280 PRINT "Channel I8;CHNLtW reads M;ADC;m voltsw 
290 GOT0 130 

5 .4  Differential versus Sinqle-ended InPuts 

The previous discussion and sample code have dealt with using the 
BCC30A in single-ended mode, Using the board in differential mode is 
very similar.  In  single-ended mode the signal being measured is 
referenced to the ground of the BCC30A. In differential mode the 
signal is n o t  referenced to ground. 

Differential Mode Single-Ended Mode 

JP3 is used to select single-ended or differential mode as shown 
above. No changes in software are needed except to note that in dif- 
ferential mode there are only eight channels instead of sixteen. The 
eight differential channels are read as channels 0-7 .  



5 . 5  Emulatina the BPC39 

The BCC30A can also be used as a drop-in replacement f o r  the 
original BCC30 board, To do this JPS is set so that the gain applied 
to the inputs will always be xl. 

JP5 shown selecting BCC30A mode 

6 .  Usins the Disital-to-Analoq Converters 

Depending on which version of the BCCSOA you have, the board may 
contain 0 ,  2, or 4 channels of digital-to-analog conversion. The two 
DACs, U19 and U20, each provide two output channels. The DAC outputs 
are connected to J5. 

6.1 Analoa Outvut C o w c t o r  Js 

GND fl 6 GND 

Ch. 3 1 1 " "  L Ch. 0 
Ch. 2 Ch. 1 

The output of each channel can be set  to one of three ranges: 0 to 
+SV, 0 to +10V, or -5 to +5V. Selection is accomplished through 
jumpers J P 6  (Ch. 0 ) ,  JP7 (Ch, 1) , JP8 (Ch. 2 ) ,  and JP9  (Ch. 3). 



The 0 to +10V output mode is a special case. The maximum output 
of a channel configured in this mode is approximately 80% of the +12V 
supply. For example, if your +12V supply is actually putting out 11.8 
volts then the maximum output of the DAC w i l l  be approximately 9 . 4 4  
volts. This anomaly does not change the relationship between the data 
input to the DAC and the output. Sending 0 to the channel will still 
r e s u l t  in a OV output and sending 2048  (800h) will still result in a 
+5V output. The only difference that will be noted is the  maximum 
voltage which can be output. 

6.2 The D/A Conversion Procesm 

Control of the DAC is accomplished by writing the value to the 
input latches and then transferring the data to the  output. Each 
channel has t w o  inputs latches associated with it, the 4-bi t  most 
significant and the 8-b i t  least significant. Either of these latches 
may be written to first. For example, if channel 1 is configured for 
the -5 to +5V output range and w e  wish to have a 4V output then the 
following must be done. 

10V (output range) + 4096 = 0 .002449  (resolution) 

Since the range is -5 to +5V then 0 = 2048 = 800h. So i f  the 
value to be output is greater than or equal to zero then we must add 
2048 (or 800h) to it. 

1639 + 2048 = 3687 = value sent to DAC 
or 
667h + 800h = E67h = value sent to DAC 

With this information we are now ready to write the data to the  
DAC. Using our example board address of D800h: 

Write OEh to D842h 1 Load MS 4 bits 

Write 67h to D843h ( Load LS 8 bits 

Write a dummy value to D850h I Transfer the data to the output 

It is important to note that when a transfer is begun, the data 
for both channels is transferred from the input latches to the outputs 
at t h e  same time. Because of t h i s  you can load the input latches for 
both channels and then do a transfer. This will update both outputs 
simultaneously. 

8/95 
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SIC-52 DAC SaltlDle 

10 REM BASIC-52 DAC sample 
20  PRINT 
30  REM ***** addresses ***** 
40 BASE = OD800h 
50 TO1 = 50h 
60 T23 = 70h 
7 0  REM ***** select a channel ***** 
80 PRINT 
90 INPUT *#Select a channel (0,1,2,3) ",CH 
100 IF CH=O THEN CH=4OH 
110 IF CH=1 THEN CH=42H 
120 f F CH=2 THEN CH=6OH 
130 IF CH=3 THEN CH=62H 
140 PRINT 
150 REM ***** select an output range ***** 
160 PRINT What output range is selected by J P 6 / 7 / 8 / 9 ? t m  
170 PRINT " 1 - -5 to +5V" 
180 PRINT " 2 - 0 t o  +5VR 
190 PRINT " 3 - 0 to +10VU 
200 INPUT Vnter your choice (1,2,3) ",RG 
210 PRINT 
220 REM ***** select a voltage to output a**** 
2 3 0  INPUT "Enter the voltage you wish to output n , V  
240 PRINT 
250 REM ***** convert and output ***** 
260 PRINT q8Converting the data and setting the output ... II 
270  IF RG=2 THEN GOT0 400 
280 IF RG=3 THEN GOT0 470 
290 IF (V<O) THEN GOT0 320 
300 V = (INT(V/0.0024415) ) -+ 2048 
310 GOT0 340 
320 V = ( 5  + V) 
330 V = (V/0.00244) 
340 MSB = (V.AND.OFOOh)/OFFh 
350 ISB = V.AND.OFFh 
360 XBY (BASE+CH) = LSB 
370 XBY(BASE+CH+l) = MSB 
380 GOSUB 540 
3 9 0  GOT0 80 
400  V = ( I N T ( V / 0 . 0 0 1 2 2 0 7 )  
410 MSB = (V.AND. OFOOh)/OFFh 
420 LSB = V.AND,OFFh 
4 3 0  XBY (BASE+CH) = LSB 
4 4 0  XBY(BASE+CH+l) = MSB 
4 5 0  GOSUB 5 4 0  
4 6 0  GOT0 8 0  
470 V = INT(V/O. 002442)  
480 MSB = (V,AND.OFOOh)/OFFh 
490 LSB = V,AND.OFFh 

8/95 
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500 XBY (BASE+CH) = ISB 
510 XBY (BASE+CH+l) = MSB 
520 GOSUB 5 4 0  
530 GOT0 80  
540 IF (CH<60H) THEN XBY (BASE+TOl) =O 
550 IF (CH>42H) THEN XBY (BASE+T23) =O 
560 RETURN 

80 DAC Sm~l4~ 

1 0  tBASIC-180 - BCC30A DAC sample program 
20 INTEGER BASE, T01, T23, CHI RG, MSB, LSB, VT 
30 REAL V 
4 0  PRf NT 
50 ***** Address Initialization ***** 
60 BASE = $D8OO 
7 0  TO1 = $50 
80  T23 = $70  
90 ' ***** Select a Channel ***** 
95 PRINT 
100 PRINT "Select a channel (0,1,2,3) 
110 INPUT CH 
120 IF CH=O THEN CH=$40 
130 IF CH=l THEN CH=$42 
140 IF CH=2 THEN CH=$60 
150  IF CH=3 THEN CH=$62 
160  PRINT 
170 ' ***** Select an Output Range ***** 
180 PRINT What output range is selected by JP6/7/8/9 ?" 
190 PRINT " 1 - -5 to +5V" 
200 PRINT I' 2 - 0 to +5V" 
210 PRINT I* 3 - 0 t o  +lOVw 
220 PRINT ItEnter your choice (1,2,3) 
230  INPUT RG 
240  PRINT 
2 5 0  PRINT "Enter the  voltage you wish  to output 
260  INPUT V 
270  PRINT 
280 + ***** Convert Data ***** 
290 PRINT "Converting the data and s e t t i n g  the output ... II 
300 IF RG=2 THEN GOT0 4 2 0  'range = 0 to t5 
310 IF RG=3 THEN GOT0 4 9 0  *range = 0 to +10 
315 ***** Output range = -5 to +5 ***** 
320 IF (V<O) THEN GOT0 350  
330 VT = (V/0.0024415) + 2048 
340 GOT0 370 
3 5 0 V =  5 + V  
360 VT = V/0.0024415 
370 MSB = BAND(VT,$FOO)/$FF 
380 LSB = BAND(VT,$FF) 
390 OUT (BASE+CH),LSB 
400 OUT (BASE+CH+l) ,MSB 
410 GOT0 5 4 0  

8/95 
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***** Output range = 0 to +5 ***** 
VT = V/0.0012207 
MSB = BAND(VT, $FOO)/$FF 
LSB = BAND(VT, $FF) 
OUT (BASE+CH),LSB 
OUT {BASE+CH+l)  ,MSB 
GOT0 540  

***** Output range = 0 to +10 ***** 
VT = V/0.0024415 
MSB = BAND(VT,$FOO)/$FF 
LSB = BAND(VT, $FF) 
OUT (BASEi-CH) ,LSB 
OUT (BASE+CH+l) , MSB 
* ***** Transfer data ***** 
IF (CH<$60) THEN OUT (BASE+TOl) , 0  
IF (CH>$42) THEN OUT (BASE+T23) , 0  
GOT0 95 

7 .  Diqital Input Port 

The BCC30Ats dig i ta l  input port is connected to the 2 x 6  header J2. 
The input port resides at the  same address as the end-of-conversion 
bit (Base + O f f s e t  + 10h) and occupies the s i x  most significant b i t s .  

Digital Input Port & EOC status Address = Bas. + O f f s e t  + 1 O H  

52.10 (Bit 3 )  
J2.2 ( B i t  7 )  
5 2 . 4  ( B i t  6 )  

5 2 . 8  (Bit 4 )  J2.6 ( B i t  5) 

 it 7 

J2.2 

Because each input bit is pulled up to +5 volts, they may be 
triggered by a contact closure to ground or a low-going TTL signal. 
It is important to remember that this port was not designed to inter- 
face with high-voltage signals. signals applied to this port must 
have a maximum range of 0 to 5 vo l t s ,  

8/95 
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  it 6 

J2.4 

B i t  5 

5 2 . 6  

Bit 4 

J2.8 

B i t  3 

J2.10 

  it 2 

J2.12 

  it 1 

x 

  it 0 

EOC 



8 .  Adjustment and Cslibrstion 

All BCC30A adjustments are calibrated at the faatory. If you feel 
a unit i s  in need of adjustment, w e  racommend the unit be sent back 
for calibration. A calibration charge of $20 .00  must accompany a l l  
returned units. This charge i a  only for calibration and does not 
cover the replacement or repair of any components that have bean 
damaged through misuse. 

The accuracy of the BCC30A depends on the accuracy of the  equip- 
ment used in calibration. Do not attempt calibration without the  
proper equipment. A 4 1/2 digit rnultimeter is required for proper 
calibration of the BCC30A. 

8.1 ~eference Voltase calibration 

To calibrate the reference voltage, set the multimeter to a range 
which will measure a +5 volt signal. Connect the positive lead of the 
meter to t e s t  point  TP1 on the  board. Connect the common (ground, 
negative) lead to test point TP2.  Once the test leads are connected 
adjust potentiometer PI for a reading of + 5 . 0 0 0  volts .  

8.2 O f f s e t  Calibration 

The BCC30A has two adjustments for offset. Potentiomer P3 adjusts 
the input offset  and potentiometer P2 adjusts the output offset of the 
ADC section. To cal ibrate  the offset a program must be run to conti- 
nuously read one of the input channels at the maximum gain and then at 
the minimum gain. 

To begin t h e  alignment, make sure the board is in the single-ended 
mode and short Input 0 to ground. Make sure that  the shorting w i r e  is 
as shor t  as possible. Set the multimeter to itvs lowest voltage 
range. Connect the common (ground, negative) lead of the meter to p i n  
1 of J3 (ground), Connect the posi t ive  lead to pin 1 of U16 
(ADC1251) . 

Once the test program is running, it should be reading Input 0 at 
the highest gain ( 8 ) .  Adjust the input offset (P3) f o r  a reading as 
close to 0.000V as possible. Next instruct the program to begin 
reading Input 0 at the lowest gain (1). Now ad jus t  the output offset 
(P2) u n t i l  a reading as close to 0.000V is again reached. These two 
steps should be repeated until the reading does not change, or changes 
very little, when the gain is switched between the maximum and mini- 
mum. 

8/95 
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9. Demo Proqrams 

9.1 BASIC-52 Demo Prouram 

10 B=OD800H : REM BASE ADDRESS OF BCC30A IS OD800H 
20 C=O : A=l : D-0 
30 G=GET 
40 PRINT : PRINT *BBCC30A FUNCTION TESTw 
50 PRINT 
60 PRINT vmSELECT A FUNCTION BY HITTING A # KEYn 
7 0  PRINT 
80  PHO. "1 - S e t  a different BASE ADDRESS, present ly  n , B  
90 PRINT "2 - Call the A/D CALIBRATE functionw 
100 PRINT n3 - Change the  channel number, presently " , C  
110 PRINT "4 - Change the  gain factor, presently " ,A 
120 PRINT " 5  - Read t h e  A/D channel" 
130 PRINT IR6 - Change the D/A channel, presently ",D 
140 PRINT "7 - Write a ramp waveform t o  D/A channelvm 
150 PRINT "8  - To continuously write the D/A and read the A/D" 
160 PRINT ''9 - To adjust the trim potsw 
1 7 0  PRINT : PRINT - Endn 
180 G=GET 
190 IF (G=30H) THEN END 
200 IF (G=31H) THEN GOT0 1000 
210 IF (G=32H) THEN GOT0 2000 
220 IF (G=33H) THEN GOT0 3000 
230 IF (G=34H) THEN GOT0 4000 
2 4 0  IF (G=35H) THEN GOT0 5 0 0 0  
2 5 0  IF (G=36H) THEN GOT0 6000 
260 IF (G=37H) THEN GOT0 7000 
270 IF (G=38H) THEN GOTO 8000 
280 IF (G=39H) THEN GOT0 9000 
290 GOT0 180 
1 0 0 0  INPUT v m P l e a s e  enter your new addressM,B 
1010 GOTO 40 
2000 XBY (B+lOH) =O 
2010 XBY (B+20H)  =0 
2020 IF (XBY(B+lOH).AND.O) THEN GOT0 2020 
2030 GOT0 40 
3000 INPUT "Please enter your new channel (0-7)",C 
3010 I F  (C<O.OR.C>7 THEN GOT0 3000 
3020 GOT0 40 
4000 INPUT "Please enter your new gain ( 1 , 2 , 4 , 8 ) " , A  
4010 IF (A<>l.AND.A<>2.AND.AC>4.AND-A<>8) THEN GOT0 4000 
4020 GOT0 40 
5000 XBY ( B + l O H )  =O 
5010 IF ( A = l )  THEN T=C 
5020 IF (A=2)  THEN T=C+64 
5030  IF (A=4) THEN T=C+128 
5 0 4 0  IF (A=8) THEN T=C+192 
5050 XBY (B)=T 
5060 IF (XBY (B+lOH) .AND. 0) =l THEN GOT0 5060 
5070 M=XBY (B) : G-XBY (B) 
5080 IF (M<16) THEN V=( (256*  (M.AND. 15)+L)/4096) *5 
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5090 IF (M>15) THEN V=-( ((0FFFH.XOR. (256*M+L) )+1)/4096) *5 
5100 PRINT V," voltsm* 
5110 PRINT USING(0) , 
5120 GOT0 40 
6000 INPUT "Please enter your new channel (0-3)n,D 
6010 IF (D<>O.AND.Dol.AND.D<>2.AND~D<>3) THEN GOT0 6000 
6020 GOT0 40 
7000 PRINT '!Hit any key to stopM 
7010 IF ( D = O )  THEN O=SOH : P=40H 
7020 IF (MI) THEN 0=50H : P=42H 
7030 IF (D=2) THEN 0=70H : P=60H 
7040 IF (D=3) THEN 0=70H : P=62H 
7050 FOR X=O TO 15 
7060 FOR Y=O TO 255 STEP 32 
7070 XBY(B+P)=Y : XBY(B+P+l)=X : XBY(B+O)=O 
7080 G=GET 
7090 IF (Goo) THEN 40 
7100 NEXT Y 
7110 NEXT X 
7120 GOT0 7050 
8 0 0 0  PRINT "Jumper JP6/7/8/9 is set for:It 
8010 PRINT "1 = -5 to +5" 
8020 PRINT "2 = 0 to +5" 
8030 PRINT "3 = 0 to + l o t 8  
8040 INPUT J 
8050 IF ( J o l . A N D . J o 2 )  THEN PRINT "Don't use t h i s  selection" : GOT0 8000 
8060 PRINT R(Hit any key to stop)I1 
8070 I F  (D=O) THEN 0=50H : P=40H 
8080 IF ( D = l )  THEN 0=50H : P=42H 
8090 IF (D=2) THEN 0=70H : P=60H 
8100 IF (D=3) THEN 0=70H : P=62H 
8110 FOR X=O TO 15 
8120 FOR Y=O TO 255 STEP 32 
8130 PRINT "Writing 'I, 
8140 W=(  ( (X*256)+Y)/4096)*5 
8150 IF (J=l) THEN W=(W*2)-5 
8160 PRINT USING(#.###) ,WI8* volts ", 
8170 XBY (B+P) =Y : XBY ( B + P + l )  =X : XBY (B+O) =O 
8180 PRINT I1Reading !I, 
8190 XBY (B+lOH) =O 
8200  IF (A=l) THEN T=C 
8210 IF (A=2) THEN T=C+64 
8220 IF (A=4) THEN T=C+128 
8230 IF (A=8) THEN T=C+192 
8 2 4 0  XBY (B) =T 
8250 IF (XBY(B+lOH).AND.l)=O THEN GOT0 8250 
82 6 0  M=XBY (B) : L=XBY (B) 
8270 IF (M<16) THEN V=( (256*  (M.AND. 15) +L)/4096) *5 
8280 IF (M>15) THEN V=-( ( (0FFFFH.XOR. (256*M*L) ) +1)/4096) * 5  
8290 PRINT V, "voltst1 
8300 PRINT USING(0) , 
8310 FOR Q=1 TO 1000 : NEXT Q 
8320 G=GET 
8330 IF (G<>O) THEN 40 
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8340 NEXT Y 
8350 NEXT X 
8360 GOT0 8110 
9000  PRINT '*Using a voltmeter connected to TP1 and TP2,"  
9010 PRINT madjust P1 for 5.000 voltsn 
9020 GOSUB 10000 
9030 XBY (B) =I92 
9040 PRINT : PRINT "In single ended mode short out CHANNEL 0 to groundu 
9050 PRINT tmThat*s  J 3 . 1  to J3.2" 
9060 PRINT : PRINT mlUsing a voltmeter (black) connected to 33.1 (gnd)" 
9070 PRINT "and (red) to U16.1, adjust P3 for 0.000 voltsw 
9080 GOSUB 10000 
9090 XBY (B) =O 
9100 PRINT "Now adjust P2 for 0.000 voltsvm 
9110 GOSUB 10000 
9120 PRINT : PRINT "Press 1 to repeat the  P3 - P2 procedureM 
9130 PRINT "Press 0 to return to the main menumm 
9140 INPUT G 
9150 IF (G=31) THEN GOT0 9030 
9160 GOT0 40 
10000 PRINT : PRINT " ( h i t  a key to continue)" 
10010 IF (GET=O) THEN 10010 
10020 RETURN 
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