2000 39 AA IR A9 A2% 45

=& 2000-9-2-07

HE AR89 Si7l% 24989 21080 8¢ 97

* %
AAS,FE T

A study on pre-bonding of Si wafer direct bonding

at HF pre-treatment
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Abstract

Si wafer direct bonding(SDB) technology is very attractive for both Si-on-insulator(SOI) electronic
devices and MEMS applications. 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. A bond characteristic on the interface was analyzed by using
FT-IR, and surface roughness according to HF concentration was analyzed by AFM. Si-F bonds on Si
surface after HF pre-treatment are replaced by Si-OH during a DI water rinse. Consequently,
hydrophobic wafer was honded by hydrogen bonding of Si-OH:-(HOH---HOH---HOH)---OH-Si. The
pre-bonding strength depends on the HF pre-treatment condition before pre-bonding (Min @ 2.4kef/cw~

ax @ 14.9kgf/cr)
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Cleaning process of a wafer for pre-
bonding.
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Fig. 2. Pre-bonding strength according to HF pre

treatment concentration.
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Fig. 3. Pre-bonding strength according to applied
pressure.

I HF $ZQ0%)2 49 &9 oﬂ
1.0kg/cm)oll W 271 4§HE
x713gg e ey F
2 UEIRATE, olde 1Y
0E Fgde Wi
AAgA Y Artete

{o

€ HF AXg £99 ¥k & %5
vebd AFM ofwj x| o]df,
E 19 Jepfddth 39 Adre AXEE 3§
HAH o2 AHAt HF F= 10, 20%@]*1 %Mal
& A8E HF 559 Z7}9
A#717t 247} 889, 8BALE
1% 25% e B A7 1

it‘?—‘«l AHNE

J1Ae® ﬂ?ﬂ =7}

Aok SiZl# YA 17]3&?—101 /18 ®
He o e v AL ps 2

=& HF ¥ (25%)d= £33 HF 5&7t
o A% 131% Age 2r|dgEETGE 23
oz, 57136‘3301 HF

2 rd o
: o u

o

<<

ol

-136—



48

o
=)
ox

(d) HF 25%

139 4 HF Az s=d e dxeld Svjge
AFM o] 1|3,

Fig. 4. AFM image of pre-treatment Si wafers
according to HF pre-treatment concen-

tration.
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Table 1. Surface roughness of thermal oxides

according to HF concentration
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Fig. 5. FT-1IR spectrum of pre-treatmented Si
wafers in (a) HF (1.0, 2.0, 25%) and (b)
Si-O bonded rang.
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Fig. 6. Bonding structures of Si wafer surface
after HF pre-treatment.
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Fig. 8. Modelling for SDB pre-bonding in HF pre-
treatment and DI water rinse.
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