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Fig. 1 Silicon wafer hydrophilic bonding mechanism
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Fig. 2 The AFM test of silicon wafer surface morphology
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Fig. 3 Process analysis of silicon wafer contact deformation
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Fig. 4 Plasma activation time's influence to bonding rate
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Fig. 5 Plasma activation time's influence to bonding strength
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Fig. 6 Surface morphology under AFM test for different plasma activation time
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Fig. 10 Infrared transmission diagram of bond sample before and after annealing
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Study on Low-temperature Si-Si Bonding Based on Combination
of Dry and Wet Activation Methods

WANG Ling-yun”® , WANG Shen,CHEN Dan-er, LIANG Chu-wei,
ZHOU Ru-hai,CAI Jian-fa,DU Xiao-hui

(School of Physics and Mechanical & Electrical Engineering, Xiamen University , Xiamen 361005, China)

Abstract: Aimed at the traditional low-temperature silicon bonding methods, this article proposed another silicon direct bonding

method combining the wet processes of activation with plasma dry of activation. A fine bonding quality can be achieved using the pa-

rameters of 90 s plasma activation time and 1 500 N prebonding pressure acquired by the process parameter experiment, Then a com-

parison experiment between this method and both the only dry and wet activation methods was presented. The consequence shows

that this combination method can effectively avoid cavities that can be produced while using dry activation method after annealing, and

a high bonding strength can be achieved at the same time. Subsequence application requirement can be meted in this way. At last,

based on this combination of dry and wet activation method, the bonding of silicon and silicon with the hermetic cavity was realized

making up for the limitation of wet activation method’s application.

Key words : MEMS; low-temperature bonding; direct bonding; plasma activation



