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ASIC design of micro-mechanical gyro interface of
low temperature drift quartz with temperature compensation
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Abstract: Through analyzing operating principle of quartz gyro,interface circuit of closed-loop self-
excited drive and based on principle of low-noise phase sensitive demodulation was designed, and
influence of driving force coupling on zero position output was researched to increase environmental
adaptability of quartz gyro. Effect of temperature on amplitude of driving force was obtained through
researching temperature feature on aspects of air damping and resonant frequency, etc of sensitive
header of sensor. Then method of conducting temperature compensation via amplitude of driving force
was proposed. Temperature features of interface circuit and influence to zero position output of gyro
were analyzed, and operational amplifier unit of constant bandwidth in the whole temperature area was
designed to restrain temperature drift due to change of proportion of high-frequency harmonic

component in detection signal. The chip was implemented in high voltage N-well CMOS process and
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interface ASIC with low-temperature drift was achieved. Cyclic test of zero position temperature was

conducted on whole machine of quartz gyro in temperature scope of —45°C ~85°C to conduct three-

order fitting compensation on zero position output with amplitude of driving force. Zero position

temperature drift of whole temperature after compensation was less than 20°/hr(1¢) with short-term

stability and output noise respectively as 5°/hr and 0. 001°/s/~/ Hz.
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Fig.1 Structure graph of sensitive components for

quartz gyroscope
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by closed loop self excited driving
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Fig.3 Constant transconductance amplifier

4 AKIRIZ ASIC X+ 2R AME

4.1 RBEEZEBEEKIGIT

fiff L £ B ) L IR R A ) R e T
AFC IR T e %, L o R RS UK 32 B OR
ar BT R JEMER R . W T s SR ARAE T
RS T 5 17 AR A LU AR, S T B A R AR I, AT iR
THUNEE 3 Frs 0446 22 5 5 3z T LA B3 kB8 %o 47 9
FR 5 e o T el R e R AR Ak ik A A
AL

Pl 3 HE LR ME P E 5 5 I HL B T A Y
MOS E# TAEFERANIX P8 KCL & # A MOS
HHFARX TSRS

2 IDSOZ

L)
02

/lpcox (f

2IDSO]
L)
01

,Upcox (f

24 MO3 A1 Mo4 % L6 AH B B, 5 32 0% HEL VA
AH A R A Ak & T A5

2 L Lo ’
Ipsos = = = 4 (D
P 1, C LR’ Q/ W AW, j

T Mo2 & #55 H

V10, =

, (6)
+V'I‘H()l + II)S()I R

Guor = Zﬂpcm (Wos/Los) Ipser =

(8

%(1* (W/L)oz/(W/L)m)

A F .Gy RS R MR EME, 78
4 B L S R 1o P B L BEL R 22 i R B v S B
A NTITAE R AR A Bl IR A2 AL ) Gyt K AN B
R BEAR A ] I 7 i A 2R MR 22 3 S5 4 L R AR
B AR LA i A R R S A R A

AT B 1/ f s,

4.2 FMREME

i 2o ot 3B R A Y 0 A AT R AR DR UE 4 11 R
A R AR 0 R A b AT O R R B
AR 2 SO AT 9K Bl {37 B8 i {818 52 L 3K 5l )
5 PR R OMBEL JE & B S5, T S R R A
JEHO S A S R AT LA R O

Vo (T =ky » Fy=ky * widys (9

v Ry S NSRS g 3 25 Az 7 o 4 280 A N S 5
T [ ) S ) A R £ AR R

LA, R B SR B A IR L T RS ). X
FF o 308 3o SR A K )y Ty 1 M X A T B o R AT 3
JEEAMES L REAE A5 B B RS R AY R AN B ROCR . M
LU Tt B 2 SR 0 3l A 3L BE M 1 T
5 TT I HE N R/ AR B g, T LA i 2
SIARERE. AR TREER,



57

A5 A5 2 IR A IR 0 S DL R 8R4 1 ASIC '3t 1847

5 MKEXR

A SO R AT BERE IR E B, R T4 0 ASIC,
KH 0.5 pm WA R W Z & N BE& E CMOS T,
A TR AT,

B4 AEFEIEE: 1 ASIC KL R %
Fig. 4

Quartz gyroscope interface ASIC and whole

machine testing system
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