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Characteristics of Sol-gel Dip-coating for Fabricating Microstructure

PANG Lin  YAN Ying-bai JIN Guo-fan
£ State Key Laboratory of Precision Measurement Technology and Instruments£-
Tsinghua UniversityE-~Beijing£-100084£0
WEI Hui  GUO Lii-rong
£ Information Optics InstituteE~Sichuan UniversityE~Chengdu 610064£0

Abstract In order to fabricate sol-gel microoptical elementsE~characteristics for dip-coatingE-such as the thickness of the films
and the their uniformityE-are investigated. Under the low withdrawal ratef” < 20 cm/minE€-thickness is linearly related to the

square root of the rate. At the high rat€” > 20 em/minE€-thickness increases slowly with the ratef—eviating from above relation.

An analysis of the dip-coating process shows volatilization of solvent plays a role in characteristics of the films.
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Fig.1 SEM photograph of the sol-gel coating

E10A UV-240 xTTA2a£x0CT0T , 1yAEYeDD, V21 £hC
1%2 EUE%ERaxg +6 122 38 nmEBxY xg+6 T2 T 1YAE £
Ea0PTY: £ a£02 2 mm OAE 0CA-»Ul, 1yAEEHY, £ H£O
TAT-NUE™0¢»UpxAnCATET2 0.30 m pPAT, 1YAEEGE
YO£3Y 200 ~ 230 nm - TTSODEUTAYUTAEs0l-el AnT, 1y
AE2»uT0U»upx T, 1yAEEBPPOCATT»10PCATE00  REEPA+
AcOPCATCPAOST DSO! £

3 Sol-gel $pxOT4A-3EAn12AE

N|OA 2.5emx3.3 ecm 1éN§2£A§»qu£A—A°°()OU
E2IET2 709% x600 j EAa©fi2aAs, 2E0A 1Y » U £-0DDA " 10+
OUTAA--1%10»0¢ 1£8U ¢ 1»@TRETUEYAYAE] 5 | OuakebD

28A¢ £B»O0F j Y0P £28A; 0CA+2EOA 6JA BT EE2TO
T¢%pE2¢OE Alpha-Step500 DI T %x 0G%aDD T62TDE Oy
£ EEz10T¢28A; - 20U 109% pA2aA; TO2TEQE

1% £ o £85 bEAREU%C0U2x» [-3A»~ E+14°6 14ARED
uAphUAARCROE TAA-EUTEO®YAPA O T £40DDETR 1 %°
EUTR 2 -0+3700% h ~ v¥3°1 h ~ 2 CUIR{OET%3 (E
YOEADOR f, 0814A-EUTE2@TUA-TO - O3EAY, 6Ca00£0U
BTUTEUTETA ™0 ~ 20 em/minf®+h ~ v 20TP0ER ~ o172
CUTR - GOTPACUCAL]B0E h ~ v CUTRACAERT GEQULT
JBEUTETE” > 20 cm/minf+h ~ v OTPATORAE b ~

-

100

S0F
(a)
200 300 500 700 900
nm
100
50k
(63
A 1 A
200 300 500 T00 900
nm

1%2 2 mm OAE OCE-»0l, LYAE " £PTE OCA-»UET
0.30 m ©fi sol-gel Aal LYAE " p£0

Fig.2 Transmittance of a fused-silica substrate  with

thickness of 2 mnE" a£0and of the sol-gel coating with

thickness of 0.3 pm on the top of the same substrate
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Fig.3 Thickness of the sol-gel coatings as a function of
the withdrawal rate
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