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Comparison of Base-catalyzed Silica Antireflective Coatings Modified by
Different Surface Treatments of Water-NH; and/or
Hexamethyldisilazane Vapors
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Abstract: Aiming at the shortcoming that base-catalyzed quarter-wave silica antireflective
coatings, prepared by sol-gel method, are porous and therefore low environment-resistant,
water/NH; vapor and/or hexamethyldisilazane vapor were utilized to modify the surface of these
coatings to obtain high hydrophobicity and abrasion-resistance. Otherwise, comparison between
different modified results from single vapor and combined vapors, were carried out to show the
changes of coatings’ physical properties and microstructures after different surface modifications
and the influence of the treated order of combined vapors to the result coatings. According to the
investigations, some conclusion can be drawn that water-ammonia vapor treatment facilitates the
cross-link between hydroxyl groups in coatings, which reduces the film thickness, strengthens
the abrasion-resistance, and  simultaneously  maintains the  high  transmittance;
hexamethyldisilazane vapor treatment introduces methyl groups into coatings, making the
polarity of coating surface and the interaction between particles decreased obviously, leading to

poorer abrasion-resistance but fortunately, distinctly improved hydrophobicity; when coatings are
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treated by water-ammonia combined hexamethyldisilazane vapor, the water-ammonia vapor firstly

strengthens the abrasion-resistance and meanwhile reduces the amount of hydroxyl groups which

hindered the later hexamethyldisilazane vapor treatment, finally obtaining AR coatings with good

abrasion-resistance and a certain extent of hydrophobicity;

when coatings are treated by

hexamethyldisilazane combined water-ammonia vapor, the hexamethyldisilazane vapor obviously

improves the hydrophobicity but weakens the effect of water-ammonia vapor, resulting in a slight

weaker abrasion-resistance compared to that after single water-ammonia vapor treatment.
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WU JF B B0 B 7 150 C R AALL BE 5 b, 43 51 5E
A Sample 2 FI Sample 3. ¥ /K & 1 HMDZ S 4%
W Y 55— 3 AR R 25 AP CE 30 min J L, 34
A HMDZ UK #5501, 24 h JF B . 150 CF
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Table 1 Preparation and surface treatments to Sample 1~5

Sample Preparation and surface treatments
1 Wet coatings—>150 C heat treated for 5 h
Wet coatings—immersed into H, O-NH;
’ vapor for 24 h—>heat treated
Wet coatings—immersed into HMDZ vapor for
’ 24 h—heat treated
A Wet coatings—H, O-NH; vapor-HMDZ

vapor—>heat treated
Wet coatings—>HMDZ vapor—H, O-NH;

al

vapor—>heat treated




73 BT L KRB/ TN S T U R T AL PR AL T SR A B TS R 0 EE T 825

1.4 &K

% UV/Vis/NIR 43 J6 % B it (3£ H.
Lambda950) il 7 5 237 b 28, A AT AL g CH A,
JSM-5900LV) XL %% 5 J 22 I % 5. 4% B )22 5 /K 1y 432
fie 3 D0 el 22 fioh £ D0 A (P, DSATO0) W A5 WA
VR IR A AR BR OO R 2% 18T E AT 100 Wk 24K
ok UL JBE 458 i TR )2 11 3 T 403 0 R AR, T 3% ok e
A oK iy o B2 110 T FEE 45 1

2 BRSUR

2.1 MMEEESERMNTH

A SCHIATIY 1/ 4 A DA 1k 3G 7 158, 0% i 3
M2k 76 650 nm 4b W fE 3% i %8 1009, WA 1
Sample 1. 3% 7 B i) 9 B 0 76 AR R R B b ke 1
VA FE ORI /0N 0 R Ak 2ok R v 0 I R ) 52 B AR
JEELOT X 398 3 R A T K S Ak BRI S5 R AR 0 )R
JE Ak 3 v KL - ) i — 2P K il 5 R A AT i
Vo JE ORL [A] 7™ A 45 ol 1) A 2 B 3% 2, T AR T J0UBURE
6] LA 3 - [ 4E I 0 o E R BEALHERR. PRtk 5 R b 31
IR 2 AH B 287K S A0 PR S B )2 Sample 2 7,
3% o il 2R W 7 18] 46 B O 1) A B8 L 100 nm.
HMDZ W DL 55 55 ) 3 P 5 B )23 3 181 A7 76 1958 4
P2 5L LA T DR AR B2 N R A A S AN AR ik
1) HMDZ ih AN 25 5| 3 e {5 F0 06 437 19 55 K AR . T
X2 HE T4 HMDZ J5 /K & Ab Bt . il 3% i 3t
1E HMDZ 4b BRI C B 200 o #50K 2 A0 B g B A
B, 55— K& A B A E K & G HMDZ 4b ¥ 5
A 22 A B 22 I i AR A /N I 22 RS 2 75 nm,
& 1 Sample 5.

100
_ o8} \
X
g 9% |
E o4 —=— Sample 1
g —e— Sample 2
= —a— Sample 3

92 —v— Sample 4

r —e— Sample 5
90 : . . . :
400 600 800 1000
Wavelength/nm

B 1 Sample 1~5 #y3% 31 & # %

Fig. 1 Transmittance spectra of Sample 1~5
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Fig. 2 Contact angles of Sample 1~5 with water
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Fig. 3 SEM cross-section images of Sample 1~5
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Table 2 Changes of peak transmittance and damages

after abrasion on coatings

Sample T, before T, after Damage
abrasion/ (%) abrasion/(%)
1 99.91 99. 34 Many scratches
2 99. 87 99. 84 No scratches
3 99. 90 96. 46 Almost wiped off
4 99. 85 99. 83 No scratches
5 99. 90 99. 82 A little scratches
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Table 3 Stability of peak transmittance with time

T,/ (%)
Sample —

Initial 10 days 20 days 40 days 60 days 90 days
1 99.91 99.83 99.76 99.37 98.89 98.86
2 99.87 99.85 99.89 99.86 99.82 99.84
3 99.90 99.91 99.87 99.89 99.91 99.89
4 99.85 99.87 99.84 99.89 99.83 99.86
5 99.90 99.89 99.92 99.88 99.91 99.89
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