Journal of the Korean Vacuum Society
Vol.12, No.3, 2003, pp.151~156

2 34| A olx[t ST ’é‘r’-l Holxlgl MEE &

E&t - MEW - HE$ - | Arakawa*
A

3714 ¥, *Department of Physics, Gakushuin University
(20034 4¢ 7¢ HT)

odk
d
d
d
0

Low vacuum characteristics of the capacitance diaphragm gauges
and the resonance silicon gauges

S. S. Hongt, Y. H. Shin, K. H. Chung, and I. Arakawa*

Center for Vacuum Technology, Korea Research Institute of Standards and Science, Daejeon, Korea
*Department of Physics, Gakushuin University, Toshima, Tokyo, Japan
(Received April 7, 2003)

2 9
AFE Z7ARFEVNN 259N F2FLYAE ol &3l F Y &3F AR Aot F A FIF
Q02 Aol mAFAT: S99 A Aol ANYE BE0E ol YoBT Ansty A F A
: 2 glom, 3UY AHE AclAE $5F B54F AAH $40 3

A =F
A NEEE71 7oA AR SFEGE THAAAM et E45
@3gew, o1 Ax g8 2}54 AEH 2polE WAYE 100 Pac]A 9x10° Pa o]tk %3 FE AR
% ojWo|RoBR AT FHY NEHFVIZ AHEol 7FEEe

FA : 1324, wA, 839 Ay AR, I H]EA A

Abstract

Two capacitance diaphragm gauges(CDG) and two resonance silicon gauges(RSG) were calibrated using an ultrasonic
interferometer as a national low vacuum standard in KRISS. The CDG has superior pressure resolution and is rugged
as well as resistant to over-pressure because of all-metal inner components. Meanwhile, the RSG is a new type of
MEMS sensor that has excellent calibration stability and is resistant to mechanical shocks. The calibration uncertainties
were analyzed according to the ISO procedures. Results showed that the maximum difference of the expanded
uncertainties was 9 10° Pa at the generated pressure of 100 Pa for the two different types. It is remarkable that the
RSG can be used as a transfer standard at low vacuum since their accuracies were found to be within 0.5 %.
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Fig. 3. Pressure ratios as a function of generated
pressure for the 1 kPa F.S. RSGII} with five
repeated calibrations performed daily. The
standard deviations were between 4.76Xx 10°
and 1.88x 107 in the nominal pressure range
of 10 Pa to 1 kPa.
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Fig. 2. Pressure ratios as a function of generated
pressure for the 133 Pa F.S. CDGlI] with
five repeated calibrations performed daily. The
standard deviations were between 1.01x 107
and 7.42x10™ in the nominal pressure range
of 10 to 100 Pa.
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Fig. 4. Pressure ratios as a function of generated
pressure for the 10 kPa F.S. RSG[lI] with
five repeated calibrations performed daily. The
standard deviations were between 4.26<107
and 1.42>x10% in the nominal pressure range
of 10 Pa to 1 kPa.
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Fig. 5. Calibration results of the RSGII] and RSGIIIL.
Dots and error bars indicate average pressure
ratios and standard deviations of means at
each generated pressure, respectively. The
standard deviations of means were varied
between 3.94x107° and 4.84x10™ for the
RSGI, and between 4.94x10° and 3.31 < 10™
for the RSGII.
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Fig. 6. Calibration results of the RSGII] and RSGIII].
Dots and error bars indicate average pressure
ratios and standard deviations of means at
each generated pressure, respectively. The
standard deviations of means were varied
between 212x10° and 844x10* for the
RSG, and between 191x10° and 638% 10
for the RSGIII].
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Table 1. Summary of A-type (u4), B-type (), combined standard (uc), and expanded uncertainties (U) of the
two CDGs and two RSGs as a function of generated pressure.

AelA 7 shegn) B e H]_ ) B3z | BY Ein | PAREFEH: | FAEEE
&5 (Pa) B P EHAL (Pa) (Pa) (Pa) (Pa)
10.01015 1.01154 0.00048 0.00485 0.01462 0.01541 0.03081
CDG[I] 30.35511 1.01144 0.00018 0.00561 0.01463 0.01566 0.03133
100.5453 1.01010 0.00004 0.00397 0.01464 0.01517 0.03033
10.01015 1.01709 0.00033 0.00332 0.01462 0.01500 0.02999
CDGII] 30.35511 1.01735 0.00016 0.00491 0.01463 0.01543 0.03086
100.5459 1.01643 0.00004 0.00452 0.01464 0.01532 0.03064
10.01015 0.99830 0.00084 0.00845 0.01462 0.01689 0.03378
30.35511 0.99690 0.00024 0.00721 0.01463 0.01631 0.03261
RSG[] 100.5459 0.99560 0.00013 0.01312 0.01464 0.01966 0.03932
302.9800 0.99511 0.00004 0.01215 0.01473 0.01909 0.03818
1004.427 0.99497 0.00002 0.02139 0.01557 0.02646 0.05291
10.01015 0.99496 0.00064 0.00639 0.01462 0.01596 0.03192
30.35511 0.99570 0.00030 0.00922 0.01463 0.01729 0.03458
100.5459 0.99546 0.00010 0.00985 0.01464 0.01764 0.03528
RSG[] 302.9800 0.99497 0.00005 0.01479 0.01473 0.02087 0.04174
1004.427 0.99494 0.00002 0.02065 0.01557 0.02586 0.05173
3013.086 0.99493 0.00002 0.05803 0.02137 0.06184 0.12367
10043.61 0.99493 0.00002 0.19216 0.05352 0.19947 0.39894
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