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A Study on Si—wafer direct bonding for high pre—bonding strength
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Abstract

Abstract - Si direct bonding(SDB) technology is very attractive for both Si-on-insulator(SOI) electric
devices and MEMS applications because of its stress free structure and stability. This paper presents
on pre-bonding according to HF pre-treatment conditions in Si wafer direct bonding. The
characteristics of bonded sample were measured under different bonding conditions of HF concentration,
and applied pressure. The bonding strength was evaluated by tensile strength method. The bonded
interface and the void were analyzed by using SEM and IR camera, respectively. Components existed
in the interlayer were analyzed by using FT-IR. The bond strength depends on the HF pre-treatment

condition before pre-bonding (Min : 2.4kgf/crf~Max : 14.9kef/cr).
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Fig. 1. Cleaning process of a wafer for pre-
bonding

27] A4 HCIF H.0:8 E8F £93 H.S0,
9} H:0:8 EE3 &9 1087 «x32o 2 AAZ
Fo AA 7122 AFPY 282 271FES 4
& HFY H08 Zze] H=(0.1, 05, 1.0, 1.5, 20,
25%)2 A% Ao 183 HF dAe s
Mg HAHEY Samplee DI waterdl
rinsingd @1, 71 E@AAO 7lg FHgd IFL
PR E o5 t¥FoR EAY F UEE 9
FE3 AT AEE IE F A A=FHA @
AHAM 27)HEE AsHAY 2HFA AL
V5 247 0.1, 05, 1.0kg/ci® HFS H&E8 %7]
HAGA 9 A7telFed WE 271HTHe WIE )
iy 3o R

HF 37 z4% Q7850 wet 2714%0l
gEE Si0-Si0; ¥ 7IHEY HFA= Frie
AFANE7IZ2 &390 2en £27138FTd Sam-

e

ple® infrared topography systemo] ¢s] ZHFAWH
o YAHE Voidg #FeAT, FT-IRZ HF WA
g Fre W& 2/HYE Si 7IBEHEY 2 A
g E4sdnh

22 A7 2 33

a9 2¢ 2ARE U7HeEE(0.1ke/er) 8ol A HF 5
(01, 05, 10, 15 20, 25%)d =t z71H%d
AY 71BEY HEH=EE Ueld Aot HF 5%
o @& %x7] A EE HF 5571 71842 3
A 24kgf/eiol M Hw ok 149kef/ct7tA) Fvbebm
ASE I § itk 53 HF 5E7F 20%°04
Hde 2V|AY A=EE e Aoz Jgym, o
o9 FTAMNE JPZATst & dAsgle) i #
&3 27E JERACH3)

il WHE ST (0.1 =)

2 5 (kg ffonr)
)

H

o N E I T -3
T T T

01 05 1 1.6 2 25
HF & (%)
a9 2 Fre mE 27HY A=
Fig. 2. pre-bonding strength according to HF pre-
treatment concentration(pressure:0.1kg/cu)
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Fig. 4. IR images for bonding interface analysis.
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Fig. 5. FT-IR spectrums of pre-treated Si wafer
in (@) HF(1.0, 20, 25%) and (b) Si-O
bonding ranges.
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