I.L. 16-800-247A

VOLTAGE SENSOR

I. INTRODUCTION

This module is designed to sense dc bus voltage and transduce it to a requlator signal level
while providing bus isolation.

The dc bus voltage is brought from externally mounted attenuating resistors through input re-
sistors to the summing junction of an operational amplifier featuring differential outputs.

The two outputs are of opposite polarity and balanced with respect to common ground, sO that
efther output may be used as a bus voltage signal. The excellent common mode rejection of the
differential amplifier permits its use as a quasi-isolation amplifier, since the output remains
balanced even though the input may be completely unbalanced with respect to ground. In order
to retain the high common mode rejection ratio, the input resistor network to the summing
junctions Bl and BZ, including external attenuator resistors, must be symmetrical.

An externally mounted potentiometer in series with resistor 3R serves as an attenuator adjust-
ment together with the external attenuating resistors. With proper selection of external
resistors, the potentiometer can be eliminated; and the printed circuit card together with the
external dropping resistors will operate with.a fixed gain. The capacitors 1C and 2C provide

2 0.1 ms low pass filter to remove sharp spikes before they influence the amplifier performance.
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VOLTAGE SENSOR SCHEMATIC DIAGRAM

FIGURE 1
Effective April, 1974, Supersedes I.L. 16-800-247
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11. ADJUSTMENTS
21P --- Differential balance adjustment for the operational amplifier,
22P --- Common mode balance adjustment for the operational amplifier.

1I11. EXTERNAL RESISTANCE SELECTION

1f an external gain adjustment is not used, the circuit configuration will be as shown in Figure 2.
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The external dropping resistors can be determined from

1 38.3k
V (Teg) = = 5 x v
0''59 2 * TIO00k + Rey k) B
v
Reyk == 7L S —: T Y
2 vo (T59)

The output voltage on terminal 59 is opposite in polarity to a +V¥g as shown. The external resistors
must be paired as shown and appropriately selected from a wattage standpoint.

If an external gain adjustment is used, the circuit configuration will be as shown in Figure 3.
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FIGURE 3

To determine the values for REXT the following steps can be used.

1. Calculate VD for the desired vo at rated vB

100k
Vo, = -2V (T, x=—
0 0 1597 " a8 3

2. Assume a floating Vg and calculate l1

v /2
[1- ._9—— ma
100k
3. . Calculate 12 based on a specific setting of the potentiometer,
)

12 £ —_——m
383k + RPOT k

4, Calculate REXT

. Ve, ',

!

Rexr
1 na + 'z ma
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IV. CHARACTERISTICS AND RATINGS
Output load and voltage:

Load 2k ohm maximum

Voltage T37' ng = $13V maximum

DC Power Requirements:

P3P 424V 5%  55ma maximum
PSN <24V 25% 55ma maximum

Common Mode Rejection Ratio:

With 1% resistors in external attenuater

ves

Maximum common mode level at the summing junctions:

Ambient Temperature: 0% to 55%.
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