


GENERAL DESCRIPTION 

The DATA TECH Model 3312 is a 3-1/2<1igit, digital panel meter. Four 
basic units are available, providing either '±'200-millivolt, .±.2-volt, .±20-volt, or 
.±.200-volt analog ranges. These units are available for operation from IDO, 115, 
and 230 volt ac power sources. See Table 1 for model and assembly numbers. 

Table 1. Model and Assembly Nurnbers 

Model Assembly Range ac Power 

3312-01 548381-100 .±.200mV 115Vac 
3312-02 548381-101 .±.2V 115Vac 
3312-11 548381-109 .±.20V 115Vac 
3312-12 548381-110 .±.200V 115Vac 
3312-03 548381-102 .±200mV 100Vac 
3312-04 548381-103 .±.2V FS 100Vac 
3312-13 548381-111 .±.20V 100Vac 
3312-14 548381-112 .±.200V 100Vac 
3312-05 548381-104 .±.200mV 230Vac 
3312-06 548381-105 .±.2V 230Vac 
3312-07 548381-113 .±.20V 230Vac 
3312-08 548381-114 .±.200V 230Vac 

All model 3312 assemblies include digital input-output lines for those wishing 
to obtain BCD data and controi the convert rate. An optional connector kit, 
part number 548387-100, includes a connector and fasteners for the input­
output interface. 

Special Modifications 

Data Tech 's design of the Model 3312 allows for the addition of many special 
features not available with standard units. Information on non-standard features 
is available from Data Tech and associated representatives. Refer to page 13 for 
modifications of equipment related to this manual. 
Specifications 

ANALOG INPUT 
Configuration ...................................... Bipolar 

*Bias Current 
2V Range ........................... 70nA nom, 250nA max 
200mV Range ........................ " 2nA nom, 7nA max 

• Other ranlfet! have attenuatora iIolating the input 
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Specifications (Continued) 

ANALOG INPUT (continued) 
*Offset Current 

2V Range ...... " ......... " ...... " .. 3nA nom, 50nA max 
200mV Range .................. . ..... 0.2nA nom, 2nA max 

Input Impedance 

200mV, 2V Range ............................ 1000Mn min 
20V, 200V Range .................................. 10 Mn 

Overvoltage Protection .............. .±.200V max input w/o Oamage 

ACCURACY (absOlute) at 25 ±loC 90 days ...... ±(O.l% rdg +1 count) 

WARM-UP TIME ....... No warm-up time required for specified accuracy 
STAB IL ITY 

Temp Coefficient of FS .................... 50ppm/oC of rdg typ; 

80ppm/oC max
Temp Coefficient of Zero Offset 


200m V Model .......... . ... . ........... . 
0.005% FS/oC typ 
0.01 % FS/oC max 

2V, 20V, 200V Model. . . . . . . . . . . . . . . . . . .. 0.0005% FS/oC typ 
0.002% FS/oC max 

CaJibration III terval ................................. 3 months 
CONVERSION 

Clock . .................. Crystal controlled 5MHz ±0.0004%/oC 
Mode ........... . ...... Responds to step input in one conversion 

cycle independent of previous measurement 
Rate ... . .............. Factory set for 3/s nom; extemally variable 

from 3 to 30/s. Also, externally triggerable 
from O to 30/s. 

AC AND NOISE REJECTION 
Common Mode Rejection .... . ..... . ............ 80dB, 50 - 60Hz, 

w/lkn source unbalance 
Common Mode Voltage .... . .............. ±300Vdc or 600Vac 

pk-pk max (input floating) 
Normal Mode ............................. l8dB at 60Hz nom 

·Other rangea have attenuatora iwlatine the Input. 
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Specifications (Continued) 

DISPLAY 
Type............................ Sperry 7-segment gas discharge 
Number of Digits .............................. 3 full plus "l" 
Range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ±1999 
Decimal Point .................. 3 positions, extemally selectable 
Polarity ..................... Automatic, plus and minus displays 
Overrange ........................... display flashes at >±1999 

ENVIRONMENTAL 
Temperature 

Opera ting ....... . ............................ 00 to +50oC 
Storage ..................................... -260 to +850 C 

Relative Humidity .................................. 80% max 

POWER 
Input ...................116,100, and 230Vac, ±lO%, 60 - 60Hz 
Power Consumption ................................. 2.5W typ 

DIGITAL OUTPUTS AND CONTROL INPUTS 
Logic ...... . ............ . •.......... TI'L and DTL compatible 
Output Drive (TTL unit loads) 

BCD Data (13 lines) ... , ............................... 5 ea 
POLARITY (+) ........................................ 8 
OVERRANGE ...........................•............ 8 
PRINT ..... . .. . ...................................... 8 

Input Load (TTL unit loads) 
EXTERNAL TRIGGER ................................. 4 
EXTERNAL BLANKING ................................ 4 

INSTALLATION AND OPERATION 

Mounting (Figure 1) 

The meter is designed for mounting in a 1.682 ±.010 by 3.924 ±.010 inch 
panel cutout. To mount, remove the mounting bracket, position the meter in 
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the panel eutout, and replar.e the mounting braeket. Do not obstruct the 
vent slots on either side of the meter ease. See Figure 2 for dimensions. 

,...~
Wiring 9I~ L _ _ ___ 4.060 ______l-....-- 1.839 ~ 
Any of the following eonnectors are suitable for a J1 interfaee. 1- (4671 I (102.91 

Masterite - Type 2MC18D/1-2 

SAE Advanced Packaging - Type SAC18D/1-2 

Greg Electronics - Type 812nO-18DR1H 

Data Tech - Part Number 531768-001 


*Elco - Type 00-6007-36-980-002 

*Cinch - 'rype 251-18-30-160 


The eonnector fastens to the rear of the ease using 7/16 ineh long 4-20 self­
tapping screws. See Figure 1. 

N~ 
NN ­
~~Sil~ 
~-lS!.= 

~; 

I Iw 1.579 r-- (40.11 --1 ,.m I<" TI·
I

"'t!!! g:~ (9UI • 

_N 3895.­
.... -1-- -I(98 .91~• • t'1' 

I'IIW' {§) 
~~ @...:!!. ~ 

NDTE:~ DIMENSIONS IN u .... ii 
INCHES ~ .010 AND ~:::. 
MilliMETERS ! .25 k8). {~) 

Figure 1. Mounting T 
·Cinch and Elco connecton are 0.020 Inch wlder than the other conneclon and, therefore,
offer reduced reliability In Model 3312 application•. 

Figure 2. Dimensions 
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Using Table 2, connect the SHIELD to the SYSTEM GROUND; connect the 
source to be measured between ANALOG INPUT HIGH and LOW, and when 
applicable, establish the decimal point. ~umper tbe INTERNAL 1'RIGGER 
output (Jl-E) to .!!te EXTERNAL TRIGGER INPUT (JI-9) when external 
controi of conversions is not desired . 

Table 2. Input-output Pin Assignments 

Pin Signal Pin Signal 

1 ANALOG INPUT (LOW) A ANALOG INPUT (HI) 
2 +5V B GND for Decimal Pt 18.88 
3 2 x 101 BCD DIGIT C GND for Decimal Pt 1.888 
4 GND for Decimal Pt 188.8 D INT TRIG RATE CONTROL 
5 2 x 100 BCD DIG cr E INT TRIG Output 
6 4 x 101 BCD DIGIT F 4 x 100 BCD DIGIT 
7 1 x 100 BCD DIGIT H 8 x 100 BCD DIGIT 
8 PRINT J EXT BLANKING 
9 EXT 1'RIG Input K ·OVERRANGE 
10 8 x Il! 2 BCD DIGIT L 1 x 102 BCD DIGIT 
11 1 x 101 BCD DIGIT M POLARITY (+) 
12 2 x 102 BCD DIGIT N 4 x 102 BCD DIGIT 
13 1 x 103 BCD DIGIT P 8 x 102 BCD DIGIT 
14 DIGITAL GND R SHIELD 
16 ac POWER INPUT (HI) T ac POWER INPUT (HI) 
18 acPOWERINPUT(RTN) V acPOWERINPUT(RTN) 

Operation . 

[CA",-KiN-] 

If the display flashes, an overrange condition exists. Excessive 
overrange levels can cause damage to the meter. Remove the 
ANALOG INPUT and determine that any overrange level does not 
exceed .±.200 volts. 

DISPLAY BLANKING 

The display is inhibited OFF when the EXTERNAL BLANKING line is 
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jumpered to DIGITAL GROUND (logic "O"). Display blanking automatically 
occurs during thf' time segment allotted to the conversion process. The 
EXTERNAL BLANKING line can either remain unconnected or receive a 
logical "1" (+5 volts) for the unblanked state. 

VARYING INTERNAL TRIGGER RATE 

The speed which conversions occur when the INTERNAL TRIGGER output is 
jumpered to the EXTERNAL TRIGGER input is set at the factoryat about 
three conversions per second. Up to 30 conversions per second are possible by 
shunting resistance between JI-2 and Jl-D. The INTERNAL TRIGGER RATE 
is inversely proportional to the shunt value. The likelyhood of display 
"Blinking" increases as the INTERNAL TRIGGER RATE is increased. The 
INTERNAL TRIGGER signål can be monitored between JI-E and GROUND 
(JI-14). 

HOLD ON COMMAND OPERATION 

A "O" (GND) on JI-D initiates hold mode; whereby, conversions are termi­
nated and BCD and display data corresponding to the last conversion remain 
stored . When hold mode is initiated during a conversion, the stored BCD and 
display data correspond to the conversion in progress. 

An ungrounded (open) JI-D returns the unit to free-run mode. 

Calibration (Figure 3) 

The accuracy of the meter should be established at 90-day intervals. Accuracy 
is confirmed when known inputs yield corresponding displays, within specified 
accuracy. 

~~ 

Figure 3. Calibration Adjustment Locations 
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To calibrate, remove the display bezel by inserting a screwdriver in the slot 
located in the center of the bottom bezel edge. Free the associated retaining 
tab with a slight downward prying motion of the screwdriver handle. Pivot the 
lower bezel edge outward and upward for the complete removal. Calibrate as 
follows: 

1. 	 Short JI-A to Jl-l (O-volt ANALOG INPUT). 

2. 	 Adjust the zero potentiometer for a 000 and toggling polarity display. 

3. 	 Apply a full scale (1999) input level in place of the short between JI-A 
and Jl-l. 

4. 	 Adjust the full scale potentiometer for a 1999 display. 

5. 	 Replace the bezel by augning the retaining tabs in front of their respective 
slots and pushing the bezel until these tabs snap in place. 

NOTE 

No further instructions are required when the digital input-output 
lines are ~ot used. The units begin operating upon receipt of the 
inputs prescribed under "wiring"; if not, refer to the warranty for 
proper action. 

DIGITAL INPUT-OUTPUT LINES 

The digi'tal input and output lines are DTL and TTL compatible, with positive 
true positive logic levels as follows: 

Logical "I" = +2.4 to +5.5 volts dc 

Logical "O" =Oto 0.4 volts dc 

Refer to the specification for specific line load capabilities and requirements. 
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BeD Output Lines (13) 

The 13 lines labeled BCD DIGIT in Table 3 provide binary·coded-decimallogic 
leveIs representative of the ANALOG INPUT. These lines carry valid data of 
the previous conversion when the PRINT line is a logical "O." 

OVERRANGE Output Line 

The OVERRANGE line is normally a logical "1." The line is a "O" for con­
versions yielding displays greater than ±.1999. 

POLARITY (+) Output Line 

The POLARITY (+) line is a logical "I" for positive ANALOG INPUT leve Is 
and a logical "O" for negative ANALOG INPUT leveis. 

PRINT Output Line (Figure 4) 

The PRINT line is a logical "I" when the other DAT A OUTPUT lines are up­
dating due to a conversion in process. The line is a logical "O" when the OUT­
PUT lines carry valid data. The duration of the "I" levet is proportional to the 
input level, exclusive of polarity . Therefore, near-zero input leveIs produce 
very narrow pulse widths. 

'---- OVERRANGE RESET " ' NEG EOGE -----' 

PRINTINEGINPUTI ~ 	 [- ­

PRINTI~INPUTICO______________________________-J 

'ho DENOTES AREA EtTHER STATE ACCEPTABLE 
(j) MAXIMUM CONVE RSION RATE IS 301, 
~ OURATION OF " l " LEVEL PROPORTIONAL TO INPUT 

Figure 4. Timing 

9 



EXTERNAL TRIGGER Input Line (Figure 4) 

Conversions may be controlled externally. When using an externai trigger 
source, connect no jumper between J1-E and Jl-9. Instead, initiate conversions 
via the EXTERNAL TRIGGER input. Figure 4 shows the requirements for 
this mode of operation. A failure to adhere to the minimum durations 
specified, results in inaccurate conversions. Note that OVER RANG E is reset 
back to a "l" with the negative EXTERNAL TRIGGER edge. 

DECIMAL POINT CONSIDERATION 

When the decimal point is established by externai circuitry, that circuitry 
must be capable of withstanding 60 volts when OFF. 

THEORY OF OPERATION 

Conversion Technique (Figure 5) 

The analog-to-<iigital conversion is made by comparing the input levels to an 
integrating waveform. In the case of negative inputs, when the integration 
vol tage reaches th~ input level, clocking of a counter begins. This clocking is 
subsequently sto, .>ed when the integration voltage reaches O volts. The 
number of counts entered into the counter during the clocking interval is a 
digital repreSentation of the analog input. 

j."NP\)T ,V 

ZlROy :7'11...t"""" 

" ItrrlPUT 71'" 

,..' 
COUHTI · TO ',.,UT -+- 1T0f' COUNT 

Figure 5. Con version Technique 
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In the case of positive input leveis, the clocking begins when the integration 
voltage reaches O volts and continues until the integration voltage reaches 
the input leve!. As with the negative case, the number of counts entered during 
clocking determines the digital output. 

Functional Block (Figure 6) 

The conversion is started with the trigger signal - either generated externally 
or by the rate generator. The trigger causes display blanking and inhibits the 
clocking logic, which in tum generates a counter RESET. The generation of the

1 TRIGGER signal initiates the positive slope from the integrator. 

Note that the comparators each receive the integration waveform as an input.J 
In one case this waveform is compared to the input leve!. In the other case the 
waveform is compared to Ovolts. 

~~~~()(j 

.... 

1 EXl 

TRIGGER 


J 

I IV 

~ 

..... TE 
GE" 

IN' TAIGGE" 

CLK 

CLOCKING I.ST 
LOGI C 

COU'HEA 
CIRCUITAY 

J-----f----+--.. POLA.,TY 

L------t----r---. """' 

Figure 6. Functional Block Diagram 
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The function of the docking logic is to sense the outputs of the comparators 
and transmit dock pulses following the first comparator that changes state and 
terminate docking when the other comparator changes state. N ote that the 
order in which the comparators change state is" determined by the input 
polarity . Polarity information is also gathered from this logic. 

The number of dock pulses between the comparators changing state is entered 
into the counter. The counter yields BCD data, which is available on the output 
lines and decoded for decimal display. " 

Factory Repair 

DATA TECH maintains a factory repair facility. Our trained technicians are 
available to repair your instruments with a minimum of inconvenience to you . 
Refer to the customer service card inside the back cover for equipment return 
instructions. 
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SECTION VI 

DRAWINGS AND PARTS LISTS 

GENERAL 

This section contains schematics, layout 
drawings, and parts lists for model 3312 sub­
assemblies . 

DRAWINGS AND PARTS LIST 

Drawing Number 

548404 

548350 page 1 

648350 H Ref 

648352 

548352 D Ref 

Title 

Panel Meter, 3-1/2 Digit, Model 3312 (Schematic Diagram) 

Mother Board Assembly. 3-1/2 Digit, Model 3312 

Mother Board Assembly, Parts List 

Display Board Assembly. 3·1/2 Digit, Model3312 

Display Board Assembly. Parts List 
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