Tournal of the Korean Ceramic Society
Vol 37, No. I, pp 82~89 2000.

oy
|
0%
[
1}l
Holr
o
Ju
il
o

0
o
O
=
4l
o
MHD
=
A
=2
=
o
re
-1

(1999 10¥ 269 )

The Fabrication of Micro-framework Using Photosensitive Glass-ceramics

Hyeong-Jun Kim, Sang-Hoon Lee*, Seog-Joo Yon#* and Sung-Churl Choi
Department of Ceramic Engineering, Hanyang Universily, Seoul, 133-791
*Technology & Research Institute of KORES. Seoul, 156-010
**Department of Ceramic Engineering, Dongshin University, Naju, 520-71d
(Recerved October 26. 1999)

Li0-Si0, 71 388 2748l f2% o148 wx 728 Az deg 2904 Azt 2388 DAL, pavern T4 T
ol AREE= HEFSd #7130e] A7bE9lg wle] A3kl diaked agtalelch. mla) 28 Az 2ed o) HalA

oplger, olde] 24 =28 H4 #49) 99 paterns] #
A e doZich HEee] Rr]20e) Hrhe HFTS AR w 2o

=]

T el .
o] A 0% o ANEEE W AT Jeh) 498 HA g ) A4 £nT 2oz #} etching %
= A%E 2k echingd] vz Gefe] )i 3lo] ojuke] glojM &9 MEo| fal2) o) HH etchmnge®f] H] 8}

=
W2 =2 eiching 52 HHCH

ABSTRACT

In lithium silicate photosensitive glass-ceramics, the relationship between lithography tme and crystallization, and the effect of
addition of mineral acid on eiching rate and pattern shape were investigated. Irradiation times for micropatlerning were less than 5
minutes in which Ce™ ions 1n glass were changed vapidly to Ce™ with ultra violet light. Overexposure to ultra violet brought shout
biot of pattern by diffraction of lghl. Addition of mineral acid to HF enhanced etching rate as compared with HF solution only. The
addition ol H,S0, especially increased the elching rate by 70%. But the mixed solution also increased the efching rate of the non-
crystallized porton of the glass and this resulted in heavy elching. Elching with ultrasonic wave showed higher etclung rale than that
with the static or fluid method.
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Table 1. Types and Concentration of Acid Solutions

Concentration(wi%) —l
Type . ,
HF Mineral acid
HF 10 -
’—__—__——_
HF+H,50, 5o 10
HEP+HC] 10 50r 10
HF+HNO; 5or 10
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Table 2. Propetties of Phoiosensitive Glass

p Thermal expansion, o 100-300 [10°°C] 97
Glass transition temperature [°C) 471
Dilalometric softening point [°C] A" 520
Crystallization temperaae* [°C) 840

L Nucleation terperature+ [°C] 510 (

* measured by DTA

+ measored by DTA and Marrora's meihod®
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Fig. 3. The crystallized patterns of glasses exposed to UV for various times: (a) 2.3 min. {b) 5 min, () 10 min. (d) 20 min and (e)

photomask.
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Fig. 4. Cross section of glasses etched by HF 10% solution; (a)
for 5 min and (b) for 10 min under ultrasonic wave and
(c) {or 5 min no external treal lrealment.
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Fig, 5. Cross section of glasses glched by various acid solutions for 5 min under ultrasonic wave; (a) HF 10% and HCL 5%, (b) HF

10% and HC1 10

HNO, 10%.

Table 3. Dimensions of Glasses After Biching for 5 mun Under

%, {cy HF 10% and H,50, 5%, (d) HF 10% and H;50, 10

Ulirasonic Wave with Vanous Acid Solutions

etching depth

thickness of remaining

Pholomask pattem
L

solution (pLm) part of glass(uum)
HF 10% 210 270
HE 10%+HC 5% 250 270
|HF 10%+HC1 10% 320 150
HF 10%+H,80, 5% 340 250
HE 109,50, 5% 360 210 ]
HE 10%+HNO, 5% 260 250
HF 10%-+HNO, 0% 320 200
] 300
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Fig. 6. Cross section of glasses etched by various acid sclutrons for 5 min in fluid; (a) HF 10% and HC1 10%. (&) HF 10% and H,S0,

10%. (¢} HF 10% and HNO, 10% and (d) HF 10%.
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