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Robust design of microgyroscope based on sensitivity
analysis and worst-case tolerance
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Engineering Physics, Mianyang Sichuan 621900, China)

Abstract: This paper presents a robust optimal model of Micro Electro Mechanical Systems(MEMS)
gyroscope and its design procedure. The proposed method adopts the sensitivity analysis considering the
worst-case tolerance instead of statistical information about uncertainties. The genetic algorithm with the
advantage of global optimization is employed. Sensitivity analysis shows the robust design is less sensitive
to errors. Monte Carlo analysis is also performed, whose result indicates 88.35% of samples are acceptable.
The gyroscope is fabricated using bonding and deep etching bulk micromachining process.

Key words: microgyroscope; optimization; robust design; sensitivity analysis

FETIHLIE FE F 3R G0 (MEMS) 2% 14 i B il RO & b 25 JE AR g i v 28, DR Dy om0 452 2 X6 B 4 1 532 i) L Xof
FEMHLI RGBT RG LN, X ST S bR e S IS RO AR 25 5, X 20 25 S5 AT RE S MR B 1 M R L = 1
R, Tk tdikit oA RE !, Wu D H 28 AR A BR T 7 125 FE G fa i3 J7 v (11 1192
WE9E 7 AT E AR 3l W UE T JG 24 A B0 B F A ) B, Han 45 2 7 ) R i oR B0A0 Bf R 2l
ST A B R AR AR ABE Y | [R] Bht  HLRE FH T — Se R R OB SR R, RO R T L R AR e e T
HRH T AR ICE ST SR A, B R A # 4k T. B (Design Optimization Tools, DOT)#f7{ttk. IETFHBRIT
LT A RS R A 5 ZE R R A LT B, i EL A R oo i R oy B SR A, LG, T 2 W 3L 0 B (AN R 42
W7 L AT AL AR S 503 )R Ui R ACRARAE HH 5 %3 . Coultate 55 A2 7% AR B 2205 ik, JF HoR
L FH T SR R A R R L P 2 A TR R L B AR T DA K MR T RO, (H R AR SRR
A ek R BT SRORE R B2 o LIRS, BT IRBB IR A 45k 52 ek, AR E AR A5 RS B 00 M AT SRS o DRI, DAAE 3 SR RIS
XS PR B R BT &, AAEE SRR

ASCHE T — B RN TR 25 M TR SR AR DL A T T vk o 1 7 IR R A AT, RN TR 25 55 TR R IR
TOLAE 25, BFSE QB BT S 80UE S 0t R Ge MR RE I 521

1 R4 B 42
AR SCHIFFE ) PR AR BE R ey SR SRS A S | U S SR AR 8, G 1 77 o P SURS AR 3477 A i R ) R BIK Bl AL AE

i HEE: 2010-06-29; EEIHEA: 2010-09-08
ELWE . [EphHUeEFT g B H L2500 AL R




520 B % ET REE S ORI R AL e 23

B x BT AR . YIRS IR 2 e R drive comb
DA HE 42 25 JR N HY ) L BRI (Coriolis) g o B \

SR EALERI T p Bl 5 ) PR 3l o A I AR 4 R DU
oy J7 4R 2l 5] R Y A AR A it DT AT ] 42
ARAFVE T I be S8 i i A A %6 U JE 32 A
Ry T AR R G R B B A Y, [ A :
*ﬁ?)ﬂﬂi‘@%’r@ﬁ*ﬁiﬂﬂﬁrﬂ% 1 E Ehﬁiyl:?zﬂo lﬂ:, glass substrate

R A A5 M R, AR T B A 2210, ke
LR IDIE Sl ST A

m, &’/ dt+e, de/di+kx = £ sin (o)
m, dyz/dzt +e, dy/dt +k,y=2mQ, dx/dt

b m BB c M REG KON RWIEE ;£ WIS IR o, WIRSIAIAS QA A R (D
TS A2 B 2l 2 RS 5% 1 9 BE R BE L P AMHE BRI 14 RO # 1 SO B0 B A PR MR 25 R RS2 2 150 pmx
2100 pmo gFEREE R 60 pmo SN 1 ARAFE w0 b BT, BEAECR L 2s B

g ik, X T ZW G, A RTBRNSCRAL B BB Bk L R4 TR CoventorWare i
G AR B, R A S B T AR B B B A 1 AL B AL ), ] DAOR IR T35 R0 8 (] B BB AR A5 FT 422 32 1 3 B kG 0
HARE Gkt 2 1.

TR BB 1Y) R AR p LA A (HE B . SRR U ) PR 27 3 1 (IRl D ) RN BELJE ABE BB A ol o 45 4 2 B0 e SUAE %
BRI, ARt AR g

sense beam

drive beam

fixed comb

Fig.1 Structure of decoupled microgyroscope
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