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Fig.1 Suspension beams-mass of the accelerometer
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Fig.2 Cross-sectional view of the accelerometer

2.2 #MHESHRT

2.2.1 ®WMNREHR

Ry T Mg A Y SRR AN 8N B R S o
P i) JoT 5t 0 3 R B G, A O RE T Y B A R
4mm X 4mm JEJ7IE M 4 4> 200pm X 500m 4R
T4 VASE AN 1k R 0 J5E R (24 370m) 1 Ry i 2 Bk
S RE Bt et KOH 3 W4 ] S 1k JE 1ok (111D A
DL} DRIE BTl 5.
2.2.2 BE=Ep

N LT AR By Sy B X )2 B
JEAL G 4 MR, 8 LB B O TR DU BT R B o0 %
PR R RS54 1200pm X 50m X 30pm , AR

P MRy 2 AR ARV 2 Oy M R B
H
Ew’h
s

Hrp EZERMWRES; [, WROKE; w 23
B8 s h JE TR R 2T 55 B AR SR A o R
%4 368. 9N/m.
2.2.3 FEEFL

i BE T B 1 BE AN A 32 A T i AR RO S
M o A 52 ) A7 72 T 5 B 5 R DN e B T el AR
JI 5 | RS B P 3 A 00 J5i £ B 1 BELJE ) 1 5 e BEL e
77 3 B W 5 i B 2 0k T AT DA i R Ak
TRJEHR G B il IR 5 SR A O T L E
A DA A I 5 2 e b TE R 2R 2y B 43 A 5 O T
Yy e fL » ik BH 2 & % D (damping factor) Af
L R

1
D = O.427A&¢%;, L=Jp —a (@

Hrr N NBHJEALMEH s s MR R4 d
S o AL T NS T AR R R R B
L2t A K SRR AL RSE a BLABH e
LETHEEE p A K. REM R FE 7 O th3CkL7 1%
H.

o AT TS A BT L I JE R E A R R b
BIo) b 7 48 X 48 i KRy 50pm (1 IE 7 T BLJE AL .
d B 5um, i HAG R HE RE D K 2.2X107°
Ns/m, Q {H }y 45. 5.

2.3 FHLEHEM

FATHIH ANSYS B Xt & F 45 M AT 1A R
TR AT AR EIAT 4 B4R SR S B R R Ak 1 Py
IR

k., = @)

1 HT 4 B PR AR
Table 1 Frequency of the first four models
s 1By 2 B 3 B 4 B
SR /Hz 1726.5 2748.3 2853.5 8405.5

Hor 1 Br B3 R AT 5 2T 2 J7 14k 3l i
RS WAL 25 ROk 1 B i IR AT RS 1T 2,3,
4 [ AR 22 K A A T R R B T Y SR R A g

3 #lMERE

FATR A n B L1 #f A ke il 6 on ke B 3, R
T (11D k782 KOH ¥ Wi 45 10 = % 09 5 ol ¢
PEDST R B B R H 0.002Q + cm, B4R
370pm, FEH T2 A 3 Fis.



%5 EEHEAE: R EAT8 B G- Tk B G5 1 4 B A O R 785
av ue U

()

]
N

.|

(©)

)

B3 FEMITZWRE () FREA A AR B TS 5 (b) Z20 i i 3R MR XS 5 (o) KOH J it JE IR J2 58 () 15 7F J2 B0 4 G e

43 (e)DRIE B B2 (H 5 B &
Fig.3 Main process flow

(a) Limit trench pairs patterning and refilling; (b) Deep groove pairs etching; (¢)

KOH etching, forming bottom beams; (d) Bonding with glass substrate; (e¢) Releasing by DRIE patterning; (f)

Bonding with cap wafer
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Fig.4 SEM top view of the accelerometer
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Fig.5 Close-up SEM view of the accelerometer
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Design and Fabrication of an Accelerometer with Novel
“8-Beams/Mass” Structure”
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LiJinpeng'”, Qian Qing', and Wang Yuelin'
(1 State Key Laboratories of Transducer Technology, Shanghai Institute of Microsystem and

Information Technology, Chinese Academy of Sciences s Shanghai 200050, China)
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Abstract: A new micro-silicon capacitive accelerometer with novel “8-beams/mass” structure was designed and fabricated by
applying a micro-machining process to (111) silicon wafer. The proof mass of this accelerometer is supported by eight suspen-
sion beams located symmetrically on the top/bottom surface of a (111) silicon wafer. By using an extremely slow rate of Si
(111) plane etching in anisotropic KOH,along with DRIE and other MEMS processes,the dimension of these beams can be
accurately controlled,and the symmetry of the “8-beams/mass” structure can be achieved. The performance of the acceler-
ometer is measured with a typical resonance frequency of 2. 08kHz,quality factor of 21. 4,and sensitivity of 93. 7TmV/g.
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