£ OO0 http://www.cqvip.com|

Journal of Mechanical Strength w # % & 2005,27(3) :331 ~ 334

MAFEMRNE MEMS @88 2EN X RN A"
APPLICATION OF SUPER-MICRO TESTER IN MEMS
BONDING STRENGTH TEST

WOET K GLECT R OB RARS
(1. PRAMFEAFHLN FEARAFBERELEELE, LT 100080)
(2.&6FKXFE HETHF R MEMS LZHRLE, L 100871)
(3. BAF AR 4%, L F 100080)

HUAN Yong'® ZHANG TaiHua' YANG YeMin' RUAN Yong’ ZHANG DaCheng’
(1. State Key Laboratory of Nonlinear Mechanics ( LNM ), Institute of Mechanics ,
Chinese Academy of Sciences , Bejjing 100080, China )

(2. Department of Microelectronics , Peking University , Beijing 100871, China )

(3. Graduate School of the Chinese Academy of Sciences , Beijing 100080, China )

RE  SERBUOEKS BRI R R A SRR . BREATN 1.4 N, TERIT R BN 450
mN B (3% () B 7 B 91 A 10 N, RIS A TSRS 2L I BE R E RAE Hil R, ARSI By VIR R M H R T
B2, FABCH 3 WA X 5 5 AR 332 9 50 0 S 15 el i b 17 RS UM R O SR R AT 36 e B KB A
MBIRR BN BROREE R I, B RETT MBI R 2 R BOE R L E AR BB F UL & 4 ( micro-electro-mechanical
system, MEMS) 58 6 45 M) £ 38 BE RAE R BE— FH A 8007 35, 3 7T DR A 17 08 R OBF (4 38 BE AL

XA MEFIHEERZ #5 WEER EBE

RES%ES 0334

Abstract An instrument named Super Micro-Tester { SMT) has been designed for testing the bonding strength of anchors. The
maximum load capacity of SMT is 1.4 N, and the minimum resolution is 10 N at a range of 450 mN. Silicon micro-cantilever specimens
with one end anchored on glass were fabricated for this test. In order to simulate shear failure and torsion failure, SMT applied a force
through a probe to push micro-cantilevers at the fixed-end and free-end respectively until they failed. The corresponding critical loads
were recorded for calculating the bonding strength of different specimens. A microscope was set in front of the specimen to capture the
whole test process. The rupture occurs in glass or silicon respectively for different samples. This novel technique provides an effective so-
lution for determining bonding strength in MEMS ( micro-electro-mechanical system) devices, and it also can be used to evaluate the
strength of micro-cantilevers or micro-bridges.
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Fig.1 Schematic drawing of micro-cantilever specimen
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Fig.2 The setup of experiment
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Fig.4 Schematic drawing of

shearing test torsion test

b
b Pl
< =N

<|n P77

IIIIIS S TIIIY s

P

T

- <—<—<—+

Tmax

e g
=

U

e e [ |

~ Tmax
<

T

(a) (b) k
As BYRETEEER e HERZTELEBHE
By i F153 7 BYE A 5 AR
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under shear force under torsion
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Fig.7 The photos of No.3 specimen
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Tab.1 Testing results of specimens
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Test type Bonding size I Failure load Critical stress

and number pm x pm pm mN MPa
1 90 x 90 — 336.45 62.3

1]
2 110 x 110 — 544.08 67.4

Shear
3 120 x 120 — 729 75.9
s 4 60 x 60 596 26.24 359
Torsion 5 70 x 70 605 38.24 336
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Fig.8 The photos of No.4 specimen
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