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© VACUUM MEASUREMENT TECHNIQUES _
I. AN ELECTRONIC DIFFERENTIAL MICROMANOMETER

Peter R. Rony+ and Kenneth W. Lamers

Lawrence Radiation Laboratory and
' Department of Chemical Engineering
University of California
Berkeley, California

s

June 11, 1965

A differential micromanometer capable of meaSuring'lOO ptorr to

an accurécy of * 2% or better has been designed, construcfed, and tested.

The micromanometer differs in thrée important respects from similar'unité.‘_;

described in the litérature:175 (a)viﬁlemploys a commercial rather than

homemade pressure transducer; (b) it is less expensive to construct; and

(c) the details of construction, tuning, and operation are more thoroughly -

describéd.6’7 At present, there is only one commercial micromanometer. .
that has an equivélent senéitivityxénd gtability, but it is fairiybex-
pensive. |

The pressure differénce is sensed'by,a diaphragm_manometer con-
structed as a differential capacitor tﬁ;t forms two legs of a resonant-
bridge network excited by a radio-frequency'soﬁrce (Fig. 1). The bridge '
output (2.762 MHz) isAamplified'and fed to a phase-sensitive detector |
that determines the direction of unbalaﬁée and develops a dec voltage that ‘
can be used in (a) a feedback—loop system to restore the diaphragm to its
null position, or (b) an open-loop system and recorded directly. '
e The most favorable system found’to date consists of a pressure
transducer (Deéker Corporation Model 306-2A) operated open loop with the-
above bridgé and électronics (Fig. 2). Differential ppe§sures.as léw_as

50 utorr can be measured with'a\short-term Zero stability of 1 ptorr and
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va iong-terﬁ zero stability of less than 30 utorr/hour (Fig. 3). These
Values represert a 100-fold improvement in the sensitivity and stability
of the original commercial éystem (Fig. M4).

Differential pressures‘of 0.5 ptorr are detectable, wﬁile an
attenuétor in the amplifier section extends the‘syotem to differential"
pressures as high os 35 mtorr. The micromanoﬁeter istcalibrated eiectro;. T
statically. In this pressure reglion, the system is an‘excellent'secondary
standard, being much more'convenient and generally more acouratelthan a

‘McLeod gauge.
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FIGURE CAPTIONS:

Fig. 1. Schematic diagram of capacitance bridgeiwith two resonant arﬁs} E
and‘EO are the inpuﬁ'and output.voltaées{ C' and L are bridge cdmponents,
.R 1s the effective reéistaﬁce of the inductors at frequency a),vandCo are. -
the tﬁo sides of the pressure sensor, whiéh is a differeﬁtial capacitor.

fig. 2. Photograph of ﬁhe differential micromanometer. The amplifier, phasé-l
sensitive detector, oscillator, power supply, and upper part of the bridge
are located in the assembl& on the right. The lower part of ﬁhe bridge is
located'inéide the commercial pressure sensor pictured on thé left.

Fig. 3. Short-term and long-term stability curve for the differential micro-

| manomeﬁér. The curveArepresents a time'duration of one hour.
Fig. M.l Short-term and long-term stability curve for the original cémmérciél

System. The curve represents a time duration of one hour.
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-
_ mission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-

. ratus, method, or process disclosed in this report
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 infor-
mation, apparatus, method, or process disclosed in
this report. '

As used in the above, "person acting on behalf of the
Commission” includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.








