May 1965

NASA TECH BRIEF

Brief 65-10125

NASA Tech Briefs are issued by the Technology Utilization Division to summarize specific
technical innovations derived from the space program. Copies are available to the public from
the Clearinghouse for Federal Scientific and Technical Information, Springfield, Virginia, 22151.

Simplified Electrometer Has Excellent Operating Characteristics
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The problem: Previous electrometer circuits lacked
simplicity and stability of gain and operating point.
They had relatively low input impedance, were some-
what nonlinear in response, and required considerable
power.

The solution: A circuit that possesses the following
characteristics: simplicity, stability of gain and operat-
ing point, high-input impedance, linear response, and
low power requirements.

How it’s done: The operating characteristics are
improved by modifying the circuit as shown. The pre-
vious circuit has a load resistor, Ry, in the plate
circuit of the electrometer tube, and a resistor (bias),
R, in the emitter of the input transistor. The effect
of both of these resistors is to reduce the open loop
gain of the circuit and to increase the power require-
ments.
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IMPROVED CIRCUIT

In the improved circuit, the amplifier input transis-
tor base-emitter junction is used as the plate load of
the electrometer tube and the collector of the transis-
tor is connected to the following amplifier stage and
to a feedback circuit including resistor Rj. This feed-
back greatly improves the linearity of the electrometer
over its operating range and improves the operating
point stability and input impedance. With thé im-
proved circuit, no source current is wasted in a plate
load resistor and no ‘degeneration occurs due to the
emitter bias circuit paralleling the plate load.

Notes:

1. This device should be useful in electrometer
applications and in general high-input impedance
applications. It would also be useful in instances
where linearity and stability are required.
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This document was prepared under the sponsorship of the National
Aeronautics and Space Administration. Neither the United States Govern-
ment, nor NASA, nor any person acting on behalf of NASA: A. Makes
any warranty of representation, express or implied, with respect to the
accuracy, completeness, or usefulness of the information contained in

this document, or that the use of any information, apparatus, method,
or process disclosed in this document may not infringe privately-owned
rights; or B. Assumes any liabilities with respect to the use of, or for
damages resulting from the use of, any information, apparatus, method,
or process disclosed in this document.



2. Inquiries concerning this invention may be directed
to:
Technology Utilization Officer
Jet Propulsion Laboratory
4800 Oak Grove Drive
Pasadena, California, 91103
Reference: B65-10125
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Patent status: NASA encourages the immediate
commercial use of this invention. Inquiries about
obtaining rights for its commercial use may be made
to NASA, Code AGP, Washington, D.C., 20546.

Source: Roy E. Brantner
(JPL-413)
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