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Laser bonding using liquid glass
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ABSTRACT

A selective laser micro bonding process using liquid glass (methylsilsesquioxane) was developed and
the results are analysed. The liquid glass can be solidified with Nd:YAG laser irradiation and it can be
applied for joining two glass substrates. A bonding thickness of a few micrometers can be achieved.
The appropriate laser power density for this process is around 40-60 kW/em® and its bonding force is
1000-1200 gf/mm’. This process can be applied for bonding micro devices such as micro bio-sensors
or display products. Its advantages and limitations are presented and discussed.

Key Words: methylsilsesquioxane, Liquid glass, Nd:YAG laser, Micro-joining, Micro-packaging

1A 2 eigh v ] Bgel Mo dekde e AlEA A
dol dasty 98] rled FYeRE ot A
Hpole. gl fageo] Al wof ddel & gAsIZ ofdnh ofist viAl FEe A
whet 245 geh vlolas AR gl didk o A AY HEE s B AFelds fEds
T7F wol wEo) Stk o vloje AN oXE Tl AFBANA FeRAE o8tk v
b A2 wholaz ARG} Atef Qo] wAl #f Al FFS Mol 7wt IS AR vbE
d AR ol whEold WEEe A7y w Al $AoA Hekel A (planarization) 32 {9
Bol dasty ofHd vAl w714 fek viAl methylsilsesquioxane AR2olA= A4S FAIS)
A 40 8% A7 FAR B0} gk o dof ofs) g @ido] Loyl ojof wEt £
e BAl el e T1E wokll doiM g2 uFsiEE AEE 2 ook #olAes F
TR AT shelal ofF sk A%t sHAE olgste] ouAE A& 4 sle Ao
gt FAS0l AYEUE. AF Bl AL F  lou FP&E dolA AFEoR st dAe ol
2] ofvh A HE2) Sol dwtdeor  wA TR ThesHl Wtk & dgeldE Hzx
AHEElE oItk olHE gAEe VEHer 2 {9l methylsilsesquioxaned oA E FEl
AEFe AF4de FEEg 4 gov oejar  ddd ngsiA £ RS Hdths $42 Al
ALy 22 Al BEe] Al loiME mAl Alstaal gk E=3F HlolME agehd felde
FEAAY S S8 opld & ok ®met v ulA] FaE R4S HlolA mejo) uhE d¥E
Al FE T gl ol AEA ool Had JohEn ofF Fu| AAHLR £ o] fEu
B & WA AR HY A A e A B A gt B

staefol M7 B R Al Mt FI3E, 2008 98



Ao AREE f-2|HS methylsilsesquioxane ©
AUTHE B RE S8 Goled 4 -
uholE0) Bt FEjE feRA L] w2t F
= ol nEIETE 2 e e

dgol 137H4=2 Akl Fej=Aje} vl
1S ol&sl] HIPE w =4

B WY £ RS
& 4= Q). ESE methylsilsesquioxane-2 7
P2 AYIAYS B3t UeFr 9
£ 9l ZHo] gt} B
ol 9loldE 1000-4000 rpmOZ AW FE-S
s R EEE TN

Lo A 1o
o
o)
frl
dz 7
i)
to
fr

o = £ o
ot

1 w9ea son EHOﬂ A R
i},

xﬁ__mﬁﬁn.?ﬂrﬁﬁozo&nqo_%mﬂﬂ
=)
o
~1
5
2
1
K
m;'i'

X

OH
| O — Si
OH — Si —OH + Energy ~—> | |+ 2H,0
‘ Si — O
OH

Fig. 1 Solidification of methylsilsesquioxane.
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Fig. 2 Laser-solidified liquid glass.

Fig. 3 A cross section of the bonding layer.
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Fig. 4 Schematic of bonding test.
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Fig. 5 Bonding strength with laser power density.
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