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Analyses of Micromachinning Processes for Microaccelerometer Sensors

Based on Electrostatic Forces
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Abstract

Single crystal silicon (SCS) is used in a
variety of microsensor applications in which
stresses and other mechanical effects may
dominate device performance. The authers
model temperature- dependent mechnical prop
erties during focused ion beam(FIB) cutting
and Pt deposition processes. In microaccelero-
meter maunfacturing process, this paper intend
to find thermal displacement change of the
temperature by tunnel gap, additional beam
part and Pt deposition. The thermal analysis
intend to use ANSYS V5.5.3.
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Fig. 1 Schematic view of microaccelerometer
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(1) Bonded SOI wafer with SiO; masking
layer

(2) Patterning of masking layer and anisotropic

SCS wet etching
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(4) FIB milling of additional beam and oblique
tunnel gap

Fig. 2 Fabrication steps for the microaccele-
rometer
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Fig. 3 Paddle popping up after FIB cut

ojg} L WFYYol vdehvde UL AF
FAFA 71d R YAFANMY SN2 dF
F&ol g2A YegYa o)Az YR§Ho 7
43da 44¥ ¢ U 2d4 §&93 A
Ao BAHE RotEr] A ARTH
S HA&ol2niy AEH HF JFFTAAAM AE
He € waiAE =AY,

3. A4H#Y R REY

31 vlolazvjAge 43 FANY
vtolA2 A& T A AMsl AFoM ALg B
e 7I3HEAAE °1& 7tFWYel ol& ¥
o, ol FFL FHeV~keVe YA
& 713 @R olee 1N EWH AP
BAY, ol A YA FEE UHHHG
A o &of HAYANMM BRI} FAA, A

8 FHRRAN} 2 BEUAA JAFFA T&H
£ ol&u ~9e 9 ¥4(spettering pheno-
menon)§ Yot 2HEY YAL IME
dE 92249 S92 AARE AAM

Foly 2¥EHE €4% WYt Jad B

FAa7le FH{MF o]4¥ & UG, ol %

vtelAz2WAlY #HA WE JPFZL o

<3 9.

1) 9978 2EE 100T2 71dHM Ad Aq7
100C7 & Ni& FES F, 7ldo) 9@
MYE 2§ ZAAG

2) HE& 37154 YFAA A& AN} 5T
7} sHed 2849 ALE A, Yo
AP AgAMd QFA9 Aol dAHE W
BEE TAHET

(3) 7] FE§ Lol nigdez YW
H dAte d& T HdRE s &
¥ sE AN’ 80T/ He AE 89, &
2 4% HYd 4§ AR,

@) MEE 80CNM 25CE YWHAIAH 28A303%
vehve H8%g AR

(5) Pt AFolM AlgEHE A&l vlddez ¢
Aite 4§ €9y REA 7 & ¥, A
¥ AM7E 400C7 He Ad§g #9, €=
AW AYF§ BAQ

6) JEE& 400CHAN 5T YFAA 288
7 H4Hs Q9FE =AY,

32 %% =49

stolAZVIE AR K¥Me f42 ¥
d& "4 (mesh)¥ Yol Fig. 4 Yo A
. AMS$E 1088eac)d, 8AFE 950eac]t}.
Fig. 59 013 flow charte %8449 Alg
#eld Z2IhAA PANY§ RAFa Qi
ufola2rtExE AMe AXTYAA €9,
Qs AR E} AT HF] s A%
-7 Q4NN A= YA uYE B
Q7] Y3 FPRLLYEE )8 A48 AXE
$}oj¢l ANSYS v553& AHE2%T. ANSYS
A4 2d§ 4 A AF3HY Y ==
8% A, [IMAQA 8AYAe] ofd

-581~



HeAy 8AY4E A8 Al real
constant &€& AHE@oZAN EYE P4 3
& a2 A 4% FAG. Ass] FYXN°
= eEfYcNE JtdAe ¥4, dA=AS,
Hd 222, 3gA¢ AeASF"# FAH

e

Fig. 4 Model & mesh

Entry to ANSYS
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Fig. 5 Flow chart of general analysis processes
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Fig. 6 Temperature distribution by model
(25T—1007C)

Fig. 7 After heating, the figure of wvector
distribution (base item)
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Fig. 8 Temperature distribution by

model(25C—807TC)

Fig. 9 The graphy of time and temperature
relation(25'C—400C)
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