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Figure 4. Component Location 
Lower Board Assembly 

EXTERNAL REFERENCE (PIN D). Con­
necting an external reference 
between pins C and D of the edge 
connector (- to C, + to D) over­
rides the internal reference. With 
these connections, the ratio of the 
input signal voltage to the exter­
nal reference is displayed. Since 
the internal calibration potentio­
meter has no effect in this mode, 
an external adjustable voltage 
divider may be required if exact 
calibration is needed. 

For best results, the value of the 
external reference voltage should 
be between +0.5 and +2.0 volts. 

The input resistance between pins C 
and D is 59 kilohms, minimum. This 
resistance may be increased by 
gaining access to the PC board as 
described under "Display Dimming 
and-Blanking", and removing R24 and 
R26. This will increase the refer­
ence input resistance to 1000 meg­
ohms. 

BINARY CODED DECIMAL (BCD) OUTPUTS. 
The 1, 2, 4, 8 multiplexed BCD 
outputs are available on connector 
pins 6, 5, 8 and K, respectively. 
When digit 5 enable (pin L) goes to 
a "low" logic level (zero), the 1, 
2, 4 and 8 BCD outputs represent 
digit 5, the most significant 
digit. When digit 4 enable (pin 10) 
goes "low", the BCD outputs repre­
sent digit 4, and so on, to the 
least significant digit. For con­
nector pin information refer to 
figure 3. Digits are scanned from 
most significant to least signifi­
cant digit. Each digit goes "low" 
for approximately 1-2/3 millisec­
onds, and there is no gap between 
successive digit enables except 
when the meter goes into overload. 
F�r the BCD outputs, "high" = true 
= +5 volts. 

STROBE (PIN 13). The strobe output 
consists ·of five negative-going 
pulses which occur once for each 
measurement cycle, after the end of 
the full measurement cycle. They 
are intended for use in transfer­
ring the BCD output to external 
memory devices. The pulses are 
each approximately four microsec­
onds wide. The first one occurs in 
the center of the digit 5 enable 
pulse. The second one occurs in the 
center of the digit 4 enable pulse. 
This continues through digit 1 
{least significant digit) when the 
fifth and last strobe pulse occurs. 
The digit enable pulses will con­
tinue to scan {unless the previous 
signal was overload) but no 
additional strobe pulses will occur 
until a new measurement is made. 

BUSY (PIN 12). When the meter is 
in the process of making a measure­
ment, the "busy" output is "high" 
{+SV). When the measurement is 
completed, the "busy" output goes 
"low" {0V). 

OVER-RANGE (PIN P). When the 
"busy" output goes "low", if the 
input signal exceeds the full-scale 
range of the meter, the "overrange" 
output will go "high" (+5V). It 

will reset to zero at the beginning 
of reference integrate in the next 
measurement cycle. 

UNDER-RANGE (PIN 14). When the 
"busy" output goes "low", if the 
input signal is 9% of full scale or 
less, the "under-range" output will 
go "high" {+SV). It will reset to 
zero at the beginning of the signal 
integrate in the next measurement 
cycle. 

POLARITY (PIN J). When the polar­
ity of the input signal is 
positive, pin J goes "low" (0V). 
When the polarity of the input 
signal is negative, pin J goes 
"high". This output becomes valid 
at the beginning of the reference 
integrate and remains correct until 
it is revalidated for the next 
measurement. It is valid when the 
"busy" output is low. 

RANGE MODIFICATION (See figure 5). 

The range of the meter can be 
changed as follows: 

1. Gain access to the printed
circuit board assembly as set forth 
under "Display Dimming and Blank­
ing".

2. Install resistors and a capaci­
tor of values specified in table I
to obtain desired range. 

3. If a decimal point is desired,
refer to paragraph under "Decimal
Indication".

4. Clean all solder joints and
adjacent areas on printed circuit
board to minimize leakage paths.

5. Reatsemble meter. 

Table I. Component Values 
for Range Modification 

RANGE Rl 

2V JUMPER 

20V 909 kO, !ll 

200V 10 110, !11 

lOOOV 10 110,!ll 

R2 

R2 R3 cs 

l 110,!SI 100 k(l, !SI 0.1 µ.F, 

100 kO, !11 JUMPER O.l l'F, 

100 k(l, !ll JUMPER O.l l'F, 

10 k(l, !ll JUMPER 0.01 l'F, 

Rl C5 R3 

Figure 5. Component Location 
Upper Board Assembly 

CURRENT MEASUREMENT. 

250 V 

250 V 

250 V 

l kV 

AC current measurements can be made 
using an internally or externally 
mounted shunt resistor. For inter­
nal mounting, replace Rl8 with the 
shunt resistor, and replace Rl7 
with a jumper. For external mount­
ing, use meter in the two-volt 
range and connect shunt resistor 
between pins 1 and 3 of the edge 
connector. 

If the current being measured en­
ters pin 1 and exits from pin 3, 
the polarity displayed will be pos­
itive. 

The value of the 
should be chosen as 

shunt resistor 
set forth in 

Specifications Sub;ect to Change without Notice 

table II. Note that at full scale, 
the voltage drop across the shunt 
resistor is 1.9999 volts. The mea­
suring circuit should be carefully 
examined to insure that this 
voltage drop does not introduce 
excessive error into the measure­
ment. 

Table II. Shunt Resistor Values 
for Current Measurement 

FULL SCALE 
CURRENT 

19.999 A 

199.99 A 

1.9999 mA 
19.999 mA 
199.99 mA 
1. 9999 A 

SHUNT 
RESISTOR 

100 kOhms 
10 kOhms 

l kOhm
100 Ohms 

10 Ohms 
l Ohm*

*External mounting only; resistor
dissipates 4 watts at full scale.

SCALING AND ZERO OFFSET. 

Provision is made on the PC board 
assembly to insert additional com­
ponents required for zero offset. 
This offset capability along with 
special scaling greatly increases 
the versatility of the meter so 
that virtually any engineering unit 
may be displayed. 

The components required for zero 
offset are R21, R22 and R23 (see 
figure 4). Unless zero offset is 
soecified, these components are not 
rurnished. However, they may be 
added at any time, either at the 
factory or in the field. The val­
ues of these components depend upon 
the amount of zero offset required. 
However, the total resistance, R21 
+R22+R23, should not be less than 
100 kilohms.

In addition to R21, R22 and R23, 
changes in internal jumpering are 
necessary to obtain zero offset. 
The P.C. terminals involved with 
zero offset are numbered El through 
E7. Unless the meter has been 
ordered with specific zero offset, 
it will be shipped from the factory 
with no zero offset. E2 will be 
connected to E4, and El will be 
connected to ES. E3, E6 and E7 
will have no connections. 

CALIBRATION. 

To calibrate the instrument, per­
form the following steps. 

1. Using a knife or a small screw­
driver blade, carefully pry off the 
front panel to gain access to the
calibration potentiometer.

2. Allow the meter to warm up for
at least five minutes.

3. Set the power supply voltage to 
+5 volts :!:2%.

4. Apply AC input signal voltages
as follows: 

RANGE OF 
INSTRUMENT 

2 V 

20 V 
200 V 

1000 V 

CALIBRATION 
VOLTAGE 

+1.9990 V 
+19.990 V 
+199.90 V 

+999.0 V 

5. Adjust R25 at lower right of
display panel until display agrees 
with input.

6. Disconnect calibration voltage 
and power supply input. 

7. Replace front panel. 

MAINTENANCE. 

The three largest integrated cir­
cuits and the five LED display 
modules all have sockets for ease 
of replacement. 
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