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precise sealing of polymer MEMS device

LUO Yi', ZHANG Miao-miao®*, SUN Yi-bo*, WANG Xiao-dong'

(1. Key Laboratory for Micro/Nano Technology and System of Liaoning
Province, Dalian University of Technology, Dalian 116024, China;
2. Key Laboratory for Precision and Non-traditional Machining Technology of the
Ministry of Education, Dalian University of Technology ., Dalian 116024, China)

Abstract: In order to improve the efficiency of ultrasonic bonding process for a polymer Electro-Me-
chanical System(MEMS) and to prevent the flow of polymer under a high temperature,a micro energy
director array was proposed. Based on the experiment of PMMA micro-pipe sealing, the influence of
micro energy director array on the process of ultrasonic sealing was studied. Five kinds of micro ener-
gy directors with different heights were fabricated on the sealing surface by a hot embossing tech-
nique. The method of ultrasonic precise sealing based on acoustic transfer efficiency feedback was used
in the experiment to study the influence of the height of the micro-array structure on the quality of ul-
trasonic sealing and to observe the wetting behavior of micro-array structure. Experimental results in-
dicate that the ultrasonic energy to achieve complete connection increases with increasing the height of

micro energy director array. The micro energy director can control the flow of the melting-polymer ef-
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fectively and can obtain the uniform sealing surface and high quality precise sealing.

Key words: ultrasonic precise sealing; Micro-electro Mechanical System(MEMS) ; polymer device;en-

ergy-oriented structure; wetting
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Fig. 1  PMMA micro connector and substrate for

bonding experiment
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Fig.2 Si mold used in experiment
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Fig. 3 Micro-array structure and profile sketch of
PMMA substrate

3 BEAHBILER

P BRSBTS B AN 4 Fros . W]
60 kHz 7 4 fE 7 31 116 o A0 K 3R i 88 75 i i



Hal

B G T R WA PR P ORS B R B S T RS 757

2l o B iRy AT AT AE A X B/ B IR 0 R O B R
AR PR 7 PR T i R AT LA I AR B 1 T
52 2 1 HLBK IR 3h 070 8 SIS T koA R 0 B 4
R T 2003 A0 R L e AR UK S A TR
Sk B 182 Bl 1 FH Bl (02 A% A% R AR A T T 2ok
A LA Ak 07 B R T A — BER/IN B B R R
P TRk (09128 SRS BE RN AS 2 B9 IR T . 7R3
TAFIF- G 2 A 5 ) A2 A . T S R B4R
VIR Bl TSk 6 it 4 1 A

vee

i
i

i

B

P4 R IR S R S e

Fig. 4 Ultrasonic precise bonding mechanism
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Fig.5 Principle diagram of ultrasonic bonding based

on ultrasound propagation
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