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Fig. I  2-D model of the structure (a) Top view;
(b) Side view
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flict force: (b) After inflict force
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Table 1  Mechanical properties and dimensions of the
structure
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Fig. 3 Maximum stress as a function of maximum

deflection



1 g AR 26

MEMS 7 2 ) D 88 i JSE 1) o 0 5 45 g 465 700 45 B 4 85

I 758 B M 2 P, B o 1) = 4% i 2 20 il A AR SR 43
I EE B (15) a2 R 2R, Tt S04y A A
H(16) AL 2k LA K Coventor BEFULINEZE, B m]
AL A B R 5 ST 4 e B AR S 1
BRAAT R, B 4 D i A it 2 P, PR A il
éiﬁﬁ]JijC':F‘( 18) A A2 £ H1 Coventor FEAULIH

1.5
W
1.3
%, —o— PLglihZR
S . —a— PRt HhLE
gl h=5pm
'E: 1.0 Ln=5].l.ln
: L,=167.5pm
0.9 '
0.8
1.7 1.8 1.9 20 2.1 22 23
PERE/um
12—
L
! = B
£ 09t - BRHIR
0.8} h=6um
o 0 ?: L.=4p.m
L L,=168pum
0.6}
05k . ‘ . ‘ ‘ . ‘
21 22 23 24 25 26 2.7 28
B /pm
1.5¢ o —
:ﬁ——:"’-‘_
1.4}
e 1.3f —»— BiilhR
S92t —— HEbLk
<
& 1L1p h=5pum
200 L,=3pm
-1 L,=1685pm
0.9t
0.8
238 240 242 244 246 248 250
P/ um

P4 AT LR BRI i £ e
Fig. 4 Capacitance as a function of maximum deflec—

tion

k. AP 4 7 LU, BURLIERAN A St S
22 M 500 A 24, L)t ST 4 o 6
A T2 45 R T 3157

5 ZEig

MEMS M7 2 g 5 I 2 MEM S B U5 74
AN E Ly, WS MEMS PCM (pro-
cess control monitor) I T ZH 7 2 —. A LA
Bore #1& th (1) Il 45 b (R il 14t 1 — b ek (1)
AR, Coventor BB, S0t Ji5 1 £ 2 B Y
P T A PR SRS S A ff. ) P I ASE 25 £ {6 ol 0 o 9
IR 1) by 2 i 52

525 3k

[ 1] MeiNiansong. Huang Qing an. Beam test structure of MEMS
for measuring fracture strength. Micronanoelectronic Tech—
nology, 2002, 39 ( 12): 35(in Chinese) [ Hf 75 Kb, 3 K 4.
MEMS i I3 W7 24 i F22 00 8 &5 ). Bl & b 1 44 R, 2002, 39
(12):35]

| 2] Biebl M, Philipsbon H V. Fracture strength of doped and un—
doped polysilicon. The 8th International Coference on Solid-
State Sensors and Actuators, 1995, 249: 72

[ 3] TaiY C, Muller R S.
IEEE Solid State Sensors and Actuators workshop, 1998: 88

[ 41 BoreM P D.Jensen B D, Bitsie F. A small area insitu MEMS

Fracture strain of polysilicon. Proc

test structure to measure {racture strength by electrostaic
probing. SPIE, 1999, 3875: 97

[ 5] Kapels H, Aigner R, Binder J. Fracture strength and fatigue
of polysilicon determined by a novel thermal actuator. IEEE
Trans Electron Devices, 2000, 47( 7) : 1522

[ 6] Senturia S D. Microsystem design. Kluwer Academic Pub-
lishers, 2002

[ 7] Liu Hongwen. Material mechanics( Volumel). Beijing: Higher
Education Press, 1991 (in Chinese) | 2§ 3. ¥ # )55 ( =
Wy . b st e R, 1991]



86 SRR S G 25 4%

Modeling and Simulation of a Test Structure for Measuring Vertical
Fracture Strength of MEMS Film

Mei Niansong and Huang Qing an

(Key Laboratory of MEMS of Education Ministry, Southeast University, Nanjing 210096, China)

Abstract: An improved mathematics modeling based on Bore’s testing structure is presented. T his mathematies modeling is a
facility to measure fracture strength. The modeling is confirmed by Coventor software. Results indicate that this mathematies

modeling is more precision than the original text mathematics modeling.
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