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Design of the Detection Circuitry for the
Characteristics of Micromachined Vibrating Gyroscope
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Abstract -

A new technique to measure low level capacitance variations of the gyroscope is proposed and verified by

computer simulation. It is based on the new CV{capacitance-voltage) converter circuit biased by dc current source and
the peak detector without low pass filter. The CV converter biased by dc current source provides good signal-to-noise
ratio and this setup of the detection circuitry without low pass filter makes it possible to provide short settling time, that
is, higher speed of measurement and wide operation range if only a few parameters are adjusted. The key parameters
that affect the performance of the detection circuitry are illustrated and computer simulation results are presented. The
demonstrated detection circuitry shows linear response from 10 fF to 130 fF at 10 kHz and shows good linearity.

Key Words :

1. Mg
drtHom A &g FAsted o]fse MR 7
A ol2az X ¥ ol Z}"]E":'*“Ur B Aol2
237X Fo] AEHAEY olES HE HEAEV ofg E7
£ SAg AVt Aax 5"7&0}“1 7vZ o]l uja vt = Eol
HEgH7|oe ool AUt Fx=7F dstn A7E &
o AHF vMrtE AFH 2bo] A F T (micromachined

o a Y wige Jivetsy
Fol A &= S AAE HL3E R
AR ol FAA NI PR Aoz 23T £
Hzo tig Bago] Wy Asp @A v
7HE Y Aolgsazmze] AgAdA HIE HMV|H AF
2 ugto] #A8lA CV AW El(capacitance-voltage
converter), HE] Zg}e]o (multiplier), 232 ¥
(low pass filter)7} Bz oz A &7 Aukozg »
12 =g olge Pz ey Bod d2 T2
HERxAdoz A8 2o FAAL HojAn AA IR
el ICE WA sl=dE o 7bA BEAEel I

vibrating gyroscope)$]
2 ArkAl A

7]
327),

[¢3

_;l My to

B R A vAE UFY Aolz
sz 4Ag 2¥oz AR
AN LS o] g3e ARE C

mxe) &4 7

who]of 29} MOSFE’I“’} 7148
CV W, uAg A &4

=

rJ]o )

TE @ B aEX BRIAN MiLeT
TE @ 8 KTET WRA
TIE @ A ZEET WRA
YIE @ B SEA BERITAR - T
BZ 05 0 19994 54 14H
ST 19994 951 178

ajMztE EE Xojl2a2amo| EY Xl 322 WA 2E oAy

Gyroscope, CV Converter, Peak Detector, Detection Circuitry

ZEZ 3l _7:__3:.7]

Bl (level shifter),
B €] (peak detector)E *AE B g
g a=

449 dde) AYew zAGE Aw 4
92 Agow HE NEE FAse 7
7z H2E A

e N o

2. jojlz2rmx= BN 24X 2o MHA

2 ot Aolz

13} o] 450 glch

2 wgdA A ze) 24 fAz Nawe
Y

i

”r H D [: 5 E:] o
o Amp  Level Peuk eput

Converter Shifter Detectar
Phase
Inverter

a8 1 Xol2AFE EM LX) F2e EEE
Fig. 1 Block diagram of the detection circuitry for the char-
acteristics of gyroscope
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Table 1 Design parameter value of CV converter, amplifier
and level shifter
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MN W= 4um L= 2um R11 10kQ
MP W= 90um L= 2um R12 30MQ
MN1 W= 40um L= 2um RC1 10kQ
MN2 W= 40pm L= 2um R21 10kR
MN3 W= 17um L= 2m R22 30MQ
MN4 W= 10um L= 2¢m RC2 10kQ
MN5 W= 50gm L= 2pm Rl 100kR
Vdd 5V R2 100kR
Vss ov RC3 50k
Vbiasl v C1 1nF
Vbias2 1v CL1 20pF
Vbias3 25V CL2 20pF
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Fig. 3 Circuit diagram of peak detector
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Fig. 5 Circuit diagram of pulse generator which makes the
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Fig. 6 Circuit diagram of control pulse generator
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