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Young's modulus vs. k
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Combine TEOS, MTES,
other organosilane(s) with
ethanol to yield Part A.

'

Recirculate solution through a
0.04 ym PP cartridge filter untii
particle count is under 150/mL.

Y
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Combine water, ethanol, nitric
acid, organic acid, pluronic
surfactant to vield Part B.

Prefilter solution through 0.2
pm syringe filter

L 7

Recirculate solution through a
0.04 um PP cartridge filter untit
particle count is under 150/mL.

x»

Mix PartAand PartBina
bottle, and agitate.

4

for1h.

Allow mixture to rest at room
temperature for 2 h or 40 °C

v

Introduce cosolvent (prefiltered,
0.04 ym) in desired proportion,
mix with solution.

[ ]

Recirculate solution through
0.04um filter if required.

v

Dispense onto wafer at
desired rate, spin for desired
time, apply edge bead

Y

10 min.

Soft-bake wafer at 140 °C for

Anneal wafer under UV
lamp at 350- 400 °C.
under desired
atmosphere

Fig. 2a

Anneal wafer in fumace
at 350-450 °C. under
desired atmosphere.
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Combine TEOS, MTES, ; ;
vy o Dissolve pluronic surfactant in
other organosilane(s), ethanol a‘r)ld water.
water, nitric acid, and
ethanol.
L4 Prefilter solution through 0.2
Allow mixture to rest at room wm syringe or cartridge filter
Mix solutions in a bottle, and
aqgitate.
introduce cosolvent in desired
proportion, mix with solution.
Recirculate solution through a
0.04 ym PP cartridge filter until
particle count is under 150/mL.
Process may be stopped here
' and bottie stored for up to six months,
Dispense. onto wafer at desire
rate, spin for desired time,
apply edge bead removal.
Soft-bake wafer at 140 °C for
3-10 min.
,lAnnealt \gg{)erd%nodfcr: uv Anneal wafer in fumace
amp at Jo0- - or | at 350-450 °C. under
under desired desired atmosphere.
atmosphere

Fig. 2b
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Fig. 3a
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Fig. 3b
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k vs. [ETES], annealed in air

3.2 1
3 -
2.8 1
> 2.6 -
—4— 3% p104
2.4 —8—4% p104
—A—6% p104
2.2
——9% p104
2 I T T T T 1
0 10 20 30 40 90
%ETES

Fig. 4




7117

k vs. [P104], air anneal
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k vs. [ETES] in CO2
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k vs. [ETES], annealed in forming gas
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k vs. [P104], forming gas anneal
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k vs. [ETES], wet N2 anneal
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k vs. [P104], wet N2 anneal
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k vs. [ETES], vacuum anneal
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k vs. [ETES], dry N2 anneal
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kvs. [P104], dry N2
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