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ABSTRACT

A SOG(spin on glass) solution with excellent wetting to Si walers was prepared by acid-hydrolysis of Si(OEt),
and MeSi(OFEt);. The solulion was spin coated on Si wafers, and effects of heat lreatment of the film were
characterized by TG/DTA, FTIR and Ellipsometry. Silica film was obiained by heat treatment at 6007 within
one hour, but heal lreatment at 800C caused interfacial oxidation of the silicon substrate. Unexpectedly silica
films with much befler adhesion were obtained by curmg at 600C for over 30 min. than those obtained by
thermal oxidation.
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Fig. 1. TGA curves of silica gels prepared from: (a)
TEQS and DMDE, (b) TEOS, and (¢} Silicafil-
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Fig. 2. TGA and DTA curves of SOG gel
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Fig, 3. Reflective FTIR spectra of SOG films cured at:
{2} room temperature, (b B00T for 5min, (c)
£O0T for 30 min, and (d) silicafilm'™ cured al
600C for 3¢ min.
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Fig. 4. Thickness of SOG films as a function of curing
temperature for 15min at different spin-rates.

o] g A elel=] 8i0, R Silicafilm& #}-4:3le] Q& Si0,
2] R FUFE o 5 2uch = 806 fime) 4= s
600C 20% o)l o]Foizlriw Rl

3.3. 506 4ol Tt ZER T2 A

SO0G & Fo4 o FA4%, 4000, 6000 rpm 22
Si wafer $]<f] 24 Z=lspe] deojz] whets] A2} cu-
ting +5 AAE Fig 4o Yehfgic) A2 A2
peke) Tl 4000rpmd o 24604, 6000 rpmd o
2260421915}, o] SOG whuhg F21F6l4 200T, 400€C,
600C 2] 80UT ol dxfelalole o o)
A=) gul7) FolrtE 15 Fae) bl ARl
e} wpepe] Bzl Ae] P FRoR gepie
% gov, @A Ex R ALl we uhate] FA
3% Fig 5o vhehlisleh F A% ©F lsw RFes
A Lxsh Aol meba FA5L elalH, 600TC
oAl 147k A 2] 5he] Q2 FA=(13104 for 4000 rpm,
11974 for 6000 rpm) 34|17k ©] Axalele® e T
#e)glon), 800C ol 4 G4z Ee L o FA7) S5
7 gkx, 988 F7RE B och o]y ¢2H =
22 93, Dealdd Grove?sl 2l#] A= dalspg A4
Aol B YhE g3t Pol misted,

A (t-+T4B e
=l ] -1l W

(1A, X A3s] A, i oA sk,
Je 21455 #29 A7 olF, Be 2EA 47
%x, B/AE A4S wd ek

S0G Wlvhe Qaladst gdsdm ARen, 23

_866_

4000 rpm

——-=T5min

Thickness A

1600+

1200
{a)

800 T T 7 T
200 400 600 a0
Temperature T

2800
500 rpm
2400

2000 7

1600+

Thickness A

1200+

{b)

. y .

200 400 600
Temperature €

Fig. 5. Thickness of SOG film coated at: (a) 4000 rpm,
(b) 6000 rpm as a function of curing tempera-
ture at different curing times.
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Table 1. Influence of Curing Temperature and Time on Refrachive Index

AL (rpm) 4000 6000
A 15% 147k 447} 155 1|7t 4|5k
o &e]-E5(T) B
200 1.482 1479 1.459 1.460 1466 1.459
400 1.473 1.456 1.455 1.458 1456 1.445
600 1.458 1450 1447 1.451 1.455 1.455
800 1.461 1.465 1439 1.468 1.448 1436
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Fig. 6. Acoustic emission-lpad graph of silica films pro-
duced by: (a) thermal oxidation at 1000C for
2hr in O, (100013). {b) spin-coating SOG solu-
tion at 4000 rpm followed hy curing at 00T
for 15 min, (¢) at 6000 rpm, 600T for 4 h (1197
A), and (d) at 6000 rpm, 400C for 4 h.
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Fig. 7. SEM pictures of scratch channels of: (a) thermal oxide and (b) SOG film prepared as in Fig 6(a) and

(c), respectively.
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