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The simple addition of a diode in series
with the meter element ol a voltmeter circuit
improves its sensitivity, temperature re-
sponse and linearity. In addition, the diode
provides for overload protection.

A commonly used peak-reading voltmeter
circuit containing a small input capacitor,
C,, a rectifying diode, CR,, a sensitivity-
setting resistor, R,, an RF bypass, C., and a
meter, M, appears in Fig. 1a. In some cases,
the bypass capacitor is replaced by a dc
amplifier. The circuit exhibits a lack of
sensitivity at low voltages because of the off-
set voltage of the diode (about 0.3 volt for a
germanium diode, 0.7 volt for silicon).

An ideal battery in series with the diode to
buck out the offset voltage would improve the
low-level sensitivity. This can be accom-
plished by the connection of another diode,
CR,, as shown in Fig. 1b. This diode is for-
ward biased by resistor R, and bias voltage
V: and has a voltage drop approximately
equal to its offset voltage. As far as the dc
circuit is concerned, CR, is in series with
CR,, R, and the meter. In overcoming the
offset voltage of CR,, it produces a slight
forward current.

This simple change provides two addition-
al features:

= If two similar diodes are used, their
offset-voltage temperature coefficients (about
—2 my/°C) will be almost equal, and the
zero drift of the metering circuit will be
temperature compensated.

s The proper choice of K, and V, sets an
upper limit to the meter current. If the meter
current attempts to exceed the initial current
through CR., this diode opens, and the large
resistor K. is then in series with R, and the
meter, reducing further current increase.

The meter’s zero-offset caused by the small
forward current in CR, can be corrected by
adding a resistor, R., and a voltage, V.
(shown by broken lines in.Fig. 1b).
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Conventional voltmeter circuit (a) exhibits nonline-
arities at low input voltages. The addition of a diode
network (b) results in improved linearity, thermal
stability and sensitivity, as shown by the compari-
son of output curves (c).



Fig. 1c exhibits the comparison of the curves were continued, the meter current for
performance of both circuits at 250 Me. Note the new circuit would level off at about 600
the improved sensitivity of the new circuit pa, thereby protecting the meter.

for input voltages below 0.4 volt. If the
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