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B. · Jumper Options 

The system has been configured to allow a maximum of 
flexibility with a jumper arrangement on the board. 
Jumpers control the input range of the ADC (including 
sign extension of the most significant bit), the 
operating mode of the multiplexer (single-ended, 
pseudo-differential, and fully differential), use of 
the internal clock, and the output range of the DACs. 

1. ADC Input Range 

2. 

The following table gives the jumper connections 
to establish the desired full scale range of the 
ADC. 

Ran9:e 

A: -10 to 

B: 0 to 

C: - 5 to 

D: 0 to 

Multiplexer 

Number 

32 

32 

16 - 64 

64 

32 

+lOV 

+lOV 

+ 5V 

+ 5V 

Jumpers 

4-1, 5-3, B-G, E-U 

4-2, U-G, E-G, 3-G 

4-2, 5-3, B-G, E-U 
... - · ... -.-_ .. ----_. __ .----_ ._.--:--•..... _- _._-.-

(ADAM 12 Version 
4-3, U-G, E-G, 2-G Only) 

Channel Capacity (beyond 16 channels) 
-~--.----. 

Type Jumpers 

SE P-E, R-F 

PD P-E, R-F 

DI P-R-C 

SE P-E, R-F, S-G 
T-H, U-J, V-K 

PD P-E, R-F, S-G 
T-H, U-J, V-K 

DI P-R-C, S-T-E, U-V"'F 
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3. Multiplexer Input Configuration 

Type Jumpers 

Single-ended 1-2, 3-4, D":"N 

Pseudo-differential 1-2, D-N, .01)Jf from 3 to 4 V 

. Differential 1-3, N-M, 1 meg from 1 to 4 
--~---------- .... ..- ---.. ... --- --_._----------_ .. _ .. _--

4. DAC Full Scale Range 

Range Jumpers 

A: -10 to +lOV A-B, E-F, M-B 

B: 0 to +lOV B-C, M-U 

C: - 5 to + 5V _____ ~:~.L E-F, M-B ---_ ... -.... ... -_ .. _-_. _---_ .... __ .. 

D: 0 to + 5V B-C, A-D, M-U 

5. External Clock and Trigger Option 

In addition to providing ADC start pulses from the 
status register bit D~, the Model 1030 is capable 
of being triggered by an on-board clock or an 
external trigger. A jumper arrangement is provided 
to select either the clock or the external trigger. 
In both cases, the trigger is gated with EXT. ENABLE, 
which is bit Dl of the status register. If Ext. 
Enable is set, the selected clock triggers the ADC 
and the other modes of triggering, such as D~ of 
the status register and mux. channel transfer, are 
blocked. 

To select the on-board clock, jumper TR-CL. To 
select the external trigger cdnnectTR-EX. The 
clock repetition rate is controlled by potentio­
meter P3. The nominal range of the clock is 50 
microseconds to 250 microseconds. The external 
trigger polarity should be a normally low level, 
going to a high level to trigger the ADC. 
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C. Calibration Procedure 

The ADC and DACs are precision instruments that were 
factory calibrated against standards thatj are traceable 
to the National Bureau of Standards. The long term 
stability is excellent, allowing re-calibration 
intervals of at least six months. Sometimes, however, 
it may be necessary to adjust range and offset against 
system conditions that exist rather than against 
absolute standards. For this reason, some amount of 
adjustment is provided for the offset an~range of the 
ADC and DACs. 

1. ADC Adjustments 

To properly make calibration adjustments on the 
ADC, it is desirable to use a secondary voltage 
standard that has been calibrated against a primary 
standard. A number of companies make such standards, 
such as Analogic, EDC and Fluke 

In the use of a standard for calibration, the ground­
ing considerations expounded upon in Section III E & 
F should be followed. The Analogic Model AN3100 
has been found to exhibit the least amount of 60 Hz 
noise injected into the signal leads. 

In calibration of the converter, the output code can 
be determined by examining the appropriate register 
in the computer or by having the computer print 
out the results. 

a) ADC Offset 

To recalibrate the offset, apply the input voltage 
shown in the accompanying table, and adjust the 
offset control so that the LSB alternates equally 
between "1" and "0". Offset should be readjusted 
whenever the jumpers are changed to select a 
range. 

Range 

-lOV to +lOV 

OV to +lOV 

- 5V to + 5V 

OV to + 5V 

Input 

-9.9976V 

+0.0012V 

-4.9988V 

+0.0006V 
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000000/1 UNIPOLAR 
174000/1 BIPOLAR 



2. 

b) ADC Range 

DAC 

The offset should be trimmed before adjusting 
range. To recalibrate range, apply the input 
shown in the accompanying table, and adjust 
the range control so that the LSB of the out­
put code alternates equally between "1" and 
"0". Range should be readjusted whenever the 
the selected range is changed. 

Range 

-lOV to +lOV 

OV to +lOV 

- 5V to + 5V 

OV to + 5V 

Adjustments 

Input 

+9.9927V 

+9.9963V 

+4.9963V 

+4.9982V 

Code 

7776/7 UNIPOLAR 
3776/7 BIPOLAR 

A precision calibrated digital voltmeter should 
be used to monitor the output of each DAC at 
connector Jl, measuring between the DAC output 
and the return for that DAC. 

a) DAC Offset 

To recalibrate the offset, apply an input code 
of 174000 for bipolar or 0000 for unipolar and 
check that the output of the DAC agrees with 
the accompanying table. 

Range Input 

-lOV to +lOV -lO.OOOOV 

OV to +lOV O.OOOOV 

- 5V to + 5V - 5.0000V 

OV to + 5V O.OOOOV 

1tJ>~ S 1(: 17" 7 7 0 

YtJ)ct~ = f""J ~772. 
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b) DAC Range 

The offset should be checked befor~readjusting 
the range control. To readjust the ~ range, 
apply the appropriate input code and set the 
output to agree with the following 'table. 

Range Input OutEut 

-IOV to +lOV 3777 +9.99S2V 

OV to +lOV 7777 +9.9976V 

- 5V to + .5V 3777 +4.9976V 

OV to + 5V 7777 +4.9988V 
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D. Diagnostic Program ADAC~5 (12-JUN-78) 

Introduction 

This program tests the control logic and operation of 
the ADAC Hodel 1030 Data Acquisition System. It 
requests the number ofA/D channels available; determines 
the number of D/A channels; and asks which test is to 
be performed. Upon receiving a test code followed by 
CR, it proceeds to perform that test. Control is returned 
to the monitor when keyboard input is unacceptable, when 
a test is completed or when the operator types CTL-C. 
Some tests loop indefinitely, and can be stopped only by 
CTL-C. 

The tests may be performed in any order; however, the 
LOGIC test (A) should be performed first. 

If any DAC test is called and no DACs are present on the 
board, the program will halt due to a bus time out. If 
this occurs, the program may be either restarted at 3350 
to do all initialization or at 1462 to short cut the test. 

The program is supplied with all units as an absolute 
loader format paper tape. Optionally, it may be purchased 
on floppy diskette and will have the file name ADAC~S. 
The files provided are .MAC, .OBJ and .SAV, and an 
assembled object listing is providedi 

Required Equipment 

1. LSI-II computer with at least 4K memory. 
2. ADAC 1030 card with up to 64 A/D channels and 

0, 1 or 2 D/A channels. 
3. Console terminal. 
4. Voltmeter or oscilloscope. 
5. Signal source. 

Detailed Description 

1. Operating Procedure 

The binary paper tape should be loaded with the Absolute 
Binary Loader. If floppy is used under RT-ll, simply 
RUN DXl:ADAC~S. In either case, the line time clock must b , 
turned off before loading program:-The program-Ts· se-r·f.;,.·····- .. · 
starting-.-if-- p-iInTs--f.he·-t'ftle; . asks for the number of 
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A/O channels ,(maximum of 64 r, determines the number 
of O/A chann~ls (0, 1 or 2), and asks for a test code 
from A-G as follows: 

"A" - Logic check 
"B" - ·Rapid channel scan and printout 
"C" - Conversion and printout (one channel) 
"011 - O/Aconversion of software switch register 
"E" Programmable gain test 
"FII - Feed O/A converters from one A/O channel 
IIG II - Ramp to both O/A. 

If an error is made typing the test code, pressing 
the RUBOUT or OELETE key will erase the letter, and 
a different one can be inserted. When inputing a 
number, RUBOUT clears all digits previously inserted, 
and the whole number must be retyped. All operator 
inputs must be followed by CR (carriage return). 

The bus addresses of the AOAC Model 1030 and the 
console terminal are in locations 1000-1032 and can 
be easily changed. 

Location 

1000 
1002 
1004 
1006 
1010 
1012 
1014 
1016 
1020 
1022 

Contents 

177560 
177562 
177564 
177566 

6000 
176770 
176771 
176772 
176760 
176762 

Explanation 

Console terminal keyboard status 
Console terminal keyboard buffer 
Console terminal printer status 
Console terminal printer buffer 
Software siwtch register 
A/o control and status 
High byte of A/O control and status 
A/O data buffer 
O/A channel 0 data buffer 
O/A channel 1 data buffer 

Interrupt Vector Addresses: 

Location 

1026 
1030 
1032 

Contents 

24 
60 

130 

Explanation 

Power fail vector 
Console keyboard interrupt 
A/O interrupt vector 

Changing any~f the above locations effectively changes 
the constant for the whole program. The restart add~ess 
is 3350. 
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Tests 

A routine called the keyboard monitor waits for the 
operator to select the next test. Control is 
returned to the keyboard monitor at the end of the 
non-looping tests or whenever CTL-C is typed. (Hold 
the control key and press "C"). 

Test A: Logic Check 

Tests all read/write bits for ability to set and clear. 
Checks that the DONE and ERR bits are set and cleared 
at appropriate times, and that conversion time is 
within preset limits. The interrupt logic is tested 
to see that interrupts occur properly. 

Type "A" followed by CR to ,initiate logic test. Program 
will proceed until all logic tests have been executed. 
Control then returns to the keyboard monitor. Errors 
(if any) will be printed on the keyboard. units with­
out the programmable gain option will find errors in 
clearing bits 3 and 4 of the status register since these 
bits are not connected unless the option is included. 

Test B: Rapid Channel Scan 

Scans all available channels using a gain code of 0 and 
prints the sampled value in octal in a tabular format 
beginning with channel • and proceeding sequentially. 

Type "B" followed by CRto start SCAN. Program will con­
vert each channel and print its value. Upon completion, 
control is returned to the keyboard monitor. 

Test C: Conversion and Printout of One Channel 

Converts a single A/D channel using a gain code of 3, prints 
the value in octal and decimal~ and loops until a non­
existent channel is requested. 

Type "C" to perform this test. Program will reque'st a 
channel number, then perform the conversion. If the 
operator asks for a non-existent channel, control is 
returned to the keyboard monitor. 

Test D: Digital to Analog Conversion 

Converts memory location 6000 to a voltage (according to 
the convention in Section 3) by sending it to all D/A 
converters continuously until CTL-C is typed. 

Type liD" to start D/A conversion. An error message will 
be printed if it has been determined that no DACs are 
present in the system. Control is then returned to the 
keyboard monitor. Otherwise, all DACs are continuously 
updated from location 6000 until stopped by CTL-C. 
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Test E: Programmable Gain Check . 

The program requests the gain code and the channel to 
be converted then performs the conversion and prints 
the value in both octal and decimal (see Section 3). 

Type "E" to begin this test. Program will respond by 
asking for a gain from 0-3 and channel number. When 
conversion and printout are completed, the program 
loops to the gain code request and proceeds until an 
illegal gain code or channel nu~er is inserted, at 
which time control is returned to the keyboard monitor. 

Test F: Feed D/As From A/D 

Test continuously updates all D/A converters from the 
specified A/D converter using a gain code of 3 until 
stopped by CTL-C. 

Type "f" to perform this test. Program will ask for 
the desired A/D channel number, and proceed to loop 
through the conversion until CTL-C is typed on the 
keyboard. If no DACs are present, a message will be 
printed, and control returned to the keyboard monitor. 

Test G: Ramp to D/As 

Sends a continuous full scale triangle waveform to 
both DACs until terminated by typing a "control e". 

3. Converting Values to Voltages 

,.. The program does not convert A/D readings to voltages. 
To determine the accuracy of the system, therefore, a 
conversion must be made. Three things must be considered 
in doing this conversion: 

1) The range of the system. 
2) Whether negative voltages are measured. 
3) The gain used in the conversion. 

The table included with this description gives the 
possible ranges of the system, and the corresponding 
mV/bit. Use these conversion factors with the decimal 
value to determine the measured voltage. If the range 
includes negative numbers, their value will be printed 
as a number between 2048 and 4095. 

30 

·i; 
:i 

11 

ii 
Ii 

Ii ,. 



This can be converted to the absolute value by the 
following formula: 

(4095 - value) + 1 where value is the decimal output. 

Example: value = 3000 4095 
-3000 

1095 + 1 = 1096 

The number represented by 3000 is -1096. This number 
can be used with the conversion factory to find the 
measured voltage. 

To find voltage, take the printed decimal value (con­
verted to negative if required) and multiply by the 
conversion factor from the table. 

Exampie: 

gain code: 
range: 
value 
conversion factor: 
voltage: 

Example: 

gain code: 
range: 
value: 
converted to negative: 
conversion factor: 
voltage: 

3 
o to 10 
2000 
2.44 mV/bit 
4.88V 

2 
-10.24 to +10.24 
3000 
-1096 
2.5 mV/bit 
-2.64V 

Conversion from Decimal Value to VoltaSle 
(Millivolts Per Bit) 

Range Gain Code 
0 1 2 3 

0 to 10 .244 .488 1. 22 2.44 
-10 to 10 .488 .976 2.44 4.88 

0 to 5 1. 221 1. 221 1.22 1.22 
- 5 to 5 2.442 2.442 2.44 2.44 
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