Jooubbdgoodoobgougodog

Spin-on-glassl SOG[for Tri-layer Imaging Process
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Maleic acid-catalyzed hydrolysis and condensation of tetramethoxysilane was carried out in 1-propoxy-2-
propanol to prepare a spin-on-glass (SOG) material for tri-layer imaging process. The material was found to
be stable enough for industry use. Minor amounts of methylsilsesquioxane and photo acid generators was
introduced into the material. Thin resist (top layer) patterns were imaged on the SOG film (intermediate
layer) which was coated on a hard baked i-line resist (bottom layer). The SOG film showed sufficient adhe-

sion to the resist patterns and superior resist profiles were imaged on the film.
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FigL  Process flow of tri-layer imaging process.
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Figl Top resist profile (180nm line/space) on the op-
timum SOG.

Fig(B Crossection of 180nm dense line on the SOG
not containing PAGs.

JSR TECHNICAL REVIEW No.111/2004



ooooooooo
Uoooooooocooooboo
socUObobbouoooobbobbooooooobooon
cooooooobooboooMsQubooooooooon
soGUiboOobooooooooobooobobooooon
gosocUoooooooooobobboDbOTMOS
oooooooboooboooMsQuuoooooo
cobooooo0ooboboooowtooooooDo
cooooooooooMsQuUuoooowth oooo
oooobooooobobooobooooooobooon
cobooOoowtooMsSQu O OOooooooooo
gbhoboooboooboooocooboooboooooooo
oooo
ggorTMoIMTMSO O OoDOooooDooooon
oooooooooMTMSOOOOoOoOoOoooooDoOo
oboobobboooboooOoobobooooooooo
oobobooooobboooboooooobooobooooo
cobobobooooboooooooboooMsQuOoooon
oobooboobOOoOooboooooobooobOon
gbooooooooooMsQuOoOoOOoOOoOooMsQ
gsochonoooboooboobbbobobooooooo
gooboobooooooooobDDbmESCAMO
OooooooOo0o0oooobo 0o DMwtd OMSQU
posocOoooooooooooobobooooog
oooobobobobooooMsQuuoooooooood
MsQUO O OOoOoooooooboobooobooooo
coooobooooobOoooOoooobocbboooo
ooooootoboooobooooobogn
goooboobobooboobooooobboooboood
ooooooboboobOoboooobobobooooo
gooooboboooobooboobDoobobooooooo
goobbooooooooobooooobooooooo
gobooooooboobooobooboooobobboooon
coOooboobooobobobooooooooomxaoeo
cobooooooocooooooosoctoononoon
cobobooooboooboooooobooooooood
nooodobooooooooooonoooooa
ooooMsQUu OOoooonooooooooboooo
ooooooboooo
gm socoood
oboooooooooobooobooobooooooo
cooooOooooobbobooooobOooooooo
coocooboooooooboooo

100

90

80

70

60

Contact angle

50

W precursor 1

@ precursor 2
40

30
0 20 40 60 80 100

Percentage of MSQ

Figl# Variation of the contact angle of water on the
SOG film as a function of the percentage of
MSQ.

Table[7  Atomic ratio and C/Si value of the SOG film

Atomic Ratid’l 00 O C/sSi
Precursor C @) Si Ratio
a 1 BN HN am

a 1 BN HN am

“The values are calculated from the peak intensities
of C, O, and Si,,.
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Fig(b Storage time dependence of the SOG film thick-
ness.
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