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Effect of silicon wafer surface treatment on anodic bonding at low temperature

YAO Ming-qiu, LI Yu-ping, TANG Bin, SU Wei, CHEN Ying-hui
(Institute of Electronic Engineering, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: The characteristics of anodic bonding at low temperature are researched. The effects on
bonding for three different processing modes of silicon, including hydrophilic treatment, hydrophobic
treatment and no surface treatment, are studied. The silicon wafers are dipped into Deionized Water(DIW)
for different times to investigate the effect of the number of H-terminations and SiO, molecules on silicon
surface for bonding. The results show that the best bond quality is achieved by dropping the silicon wafer
with hydrophilic treatment in DIW for 1 h. Anodic bonding experiments at different drying time are
designed. The bubble amount and size will decrease at 100 °C after drying for 30 min. According to the
results of bonding morphology obtained by different processing conditions, the bubbles can be minimized
or eliminated through controlling the microscopic state on silicon surface.
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Fig.2 Bond surface morphology of hydrophilic treatment silicon dipped in DI water for different times (a) 0 h, (b) 0.5h, (c) 1 h,(d)2h,(e)3 h, (f)4h
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Fig.3 Bond surface morphology of hydrophobic treatment silicon dipped in DIW for different times (a) 0 h, (b) 0.5 h, (¢) 1 h
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Fig.4 Bond surface morphology of non-treatment silicon dipped in DIW for different times (a) 0 h, (b) 0.5 h, (¢)1 h
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Fig.5 Bond surface morphology for different drying time (a)0 min, (b)15 min, (¢)30 min, (d)60 min

B 5 ARTRIHE AR A 22 128 ()0 min, (b)15 min, (c)30 min, (d)60 min
3 &g

EREERE, BHEBEA DIW F 1 h, WUAR 8GR =4 . &R DIW FIZEAHE B E (1 h),
LR KA B A SR B dr . SRR ML, R H RS REL, SH5EAEN SO, MR E £,
B K AR PR, FEAR R AR RO (1), T 3 K 2R T[] B  AR R R (D) AR B (2), [RIBS OH 3k 22 [8] (14 43 1 23 38 ik
WIS Z RIS AT, SARGHNEE ML, REAA —Em H EREG, ™ A0 0y 3 2 0 AT 58 2 28 1 Uk
METEET/D . T RGBS e, DR R ST R K, B A DIW iR 1 h, B HAZEAR
T, A 100 °C MEHIN 30 min, KRG FUEATEES, PRUERE R RIE M H FEBCR MEE A Tk & R R S AR
1 S

£ Lk

[ 1] Wallis G D,Pomerantz D I. Field assisted glass-metal sealing[J]. J. App. Phys. 1969,40(10):3946-3948.

[2] Rogers T,Kowal J. Selection of glass, anodic bonding conditions and material compatibility for silicon-glass capacitive
sensors[J]. Sensors and Actuators A, 1995,A46(1-3):113-120.

[3] Cheng Y T,Lin L,,Najafi K. A hermetic glass—silicon package formed using localized aluminum/silicon-glass bonding[J]. J.
Micro electromech. Syst., 2001,10(3):392-399.

[ 4] Marquardt K,Hahn R,Blechert M,et al. Development of near hermetic silicon/glass cavities for packaging of integrated
lithium micro batteries[J]. Microsystem Technologies, 2010,16(7):1119-1129.



926 KMZMESEFEEFR %12 %

[5] Chung G S,Kim J M. Anodic bonding characteristics of MLCA/Si-wafer using a sputtered Pyrex #7740 glass layer for
MEMS applications[J]. Sensors and Actuators, 2004,A116:352-356.

[6] R, T ARBIEMN. KihzE MEMS JEJE S MERERm K R )] KBFZ R 5o 75 B %, 2013,11(2):319-322.
(CUI Bao-hua,WANG Cheng,ZHEN Ying-bin. Influencing factors on performance of terahertz MEMS filter[J]. Journal of
Terahertz Science and Electronic Information Technology, 2013,11(2):319-322.)

[7] Lee B,Seok S,Chun K J. A study on wafer level vacuum packaging for MEMS devices[J]. Journal of Micromechanics and
Microengineering, 2003,13(5):663-669.

[8] Tong Q Y,Lee T H,GOsele U,et al. Role of surface chemistry in bonding of standard silicon wafers[J]. Journal of the
Electrochemical Society, 1997,144 (1):384-389.

[9] Tong Q Y,Gosele U. A model of Low-temperature wafer bonding and its applications[J]. Journal of the Electrochemical
Society, 1996,143(5):1773-1779.

[10] Gosalvez M A,Tang B,Pal P.et al. Orientation- and concentration-dependent surfactant adsorption on silicon in aqueous

alkaline solution: explaining the changes in the etch rate, roughness and undercutting for MEMS applications[J]. Journal
of Micromechanics and Microengineering, 2009,19:125011.

EEE N
REAFK(1988-), L, WALEH KN, fE EEFH1974-), L, i EEBEA,
(AL R RN e s 2 1 A L PSR GRS R VTR S Sk, EEMIETT O T AU R S

%4t .email:ivykaiser@163.com.
B W1982-), B, WIIEMETA,

A, RIWFSE 0, EEN 1 R AL &

GiWgE 5T
FRATE(1987-), L, HiltA AWM A, i1, BEmRE T 1B(1964-), B, pUIE SR A,
By, FEWRT5 1 LA R W, BT, RS TR AR T AL R

8. K2 BAR KA EOR.

(3255 916 )

[5] Z# R, AU PR G E R R R, THEPLN FIRFFE, 2001(5):90-93. (LI Jing,SONG Han-tao. The key
technology to create the enterprise data warehouse[J]. Application Research of Computers, 2001(5):90-93.)

[6] JAZRMW. N 4ME. N ASP&ADO AR & M4 AT I 2 2= RG], HEMLE A, 2001(9):51-52. (ZHOU Zong-gang,
YING Jin-shu. Auxiliary teaching system development network using ASP&ADO technology[J]. Application of Computers,
2001(9):51-52.)

(71 ZE# R %, LT CEMSE ST RERT 5P HEPLT®, 2003(7):173-175. (LI Jing,
LU Ju-kang,TANG Yan-yan,et al. Design and implementation of sales analysis system based on data warehouse[J]. Computer
Engineering, 2003(7):173-175.)

[8] XKW kFEMZWAR. B EEFES OLAP BRI iHAHL0E, 2003(5):40-43. (LIU Da-xin,ZHANG Chun-lin,NIE
Ya-jie,et al. Data warehouse and OLAP Technology[J]. Computer Simulation, 2003(5):40-43.)

EEE .

T E(1982-), L, WEAVFEHA, Wid, JHW, DR IR FHER . TR 4
K .email:233210260@qq.com.




