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Study on the Miniature Type High Sensitivity Accelerometer
Using Semiconductor Strain Gages

By Johji TABATA, Kohji OTSUBO and Minoru TAKIZAWA

The characteristics of semiconductor strain gages were experimentally investigated for
the purpose of application to accelerometers. It is clarified from these results that the
change of resistance due to strain is expressed as AR/R=A,c+ Ase?+ Aged+ At for the
P-type silicon gages, and 4R/R=Ae+ Ase+ Age3 for the N-type silicon and the N-type
germanium gages (for strains €<3,000 p), respctively, and that the coefficients of higher
order terms in these formulae have different values under tension from those under
compression. Also it is found that the gage factor depends on the kind of gage cement.

Based on these experimental data, two kinds of accelerometers with semiconductor
strain gage were developed. One of these has a very high sensitivity so as to detect side
slip, ranging from 0.5 to 0.001 ¢, of a V/STOL aircraft. The other model, which is to be
mounted on a small size rocket and which has range between 50¢ and 0.01 g, is very small in
size; 7X10X17 (in mm). Its output voltage is 230 mV/50 g, and this is considered to be a
very large value compared with 4 mV/50 g, approximately, of a conventional wire strain

gage type accelerometer.
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(e) v—a¥f

E—abhid, RFAVAERKD S L, JISEK H
3732-PBS-SH M AL o B, 0.15mm, ¥
v 7’ # i 11,000kg/mm? ©HD, v — L0FRIHE
RARFOREIBIVHEEOEEELERL T, T
B PEL LIS,

3. RHRBRAZE

(1) EmE
EAEETHT, M 15 ¥ TRE T X 2HEBAIR
VP CREEAR AR, BEhmEEOos s
2T, EHELE~<, 0.00lg EMAIEBLT
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desog =1—cos 1°17'=0.00025 (0.025 %)
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(2.17)
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Exlk
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=, K1 (24 4k) (2.18)
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