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Abstract

Synthetic photoresist have partially displaced the natural materials, but bichromated casein
have remained in use until recently at etching industry such as chemical milling. The object
of this paper is that the mutual relations among factors and suitable latitude in pattern
formation or etching process when is to be applied the casein ammonium bichromate

photoresist.
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2-1. C-ABC PR2S| M= %! Etching Process.

Fig. 19} (a)& Casein 9485 Az $13F FA=olth
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# pH45~4622 sto] SAA JAAAN L, o] 5 pH72l Fel Ho] A SHPAAE 53] s
3 & ZelAzste] 9A3 24, AAL Casein QEZS ¥l Binder #3225 ol diste]
Casein 985 7, 10, 13, 15wt.% 2 H7Hg 4%F2] 5498 AHgsislen, ZH4AE ABC
10wt.% 8oz g 20802 zAlstelvh wd A8+ Fig. 19 (b9t 2 $A o2 A%
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Fig. 1 Schematic diagram of C~-ABC PR and sample manufacturing system
() Progress of C-ABC PR formation

(b) Progress of sample formation
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Table 13} 23= C-ABC PR} wtx| A 7kbel| W& fogo] AElE AAA o2 A3 Holr)

Table 1. Fog state of C-ABC PR according to expiration time (only eye)

Expiration time 1 day 2 day 3 day
Exposure amount(m]/cm®) | 150{200{250|300|350| 150|200 | 250|300 | 350|150 | 200 | 250| 300|350
pH4.8 C-ABC PR ¥ 1 OO0l alal0Ot0Olalx|x|Olalx| x| x
pH7 #1010 O0IAa]Ol00IAa]alO|O]Aa] XX
pH85 K| O1C|0laix|O]OICIOIOIO0]O0|0] A
pHO9.6 ¥ OO0 alxO]0100100{010a
Expiration time 1 day 2 day 3 day
Exposure amount(mJ/cm? | 150|200 {250 | 300|350 | 150 | 200| 250|300 350|150 200{250{300/ 350
pH4.8 C-ABC PR XX X X | XXX XX XX XX XX XX | XX [ XX [ XX | XX
pH7 Olal x| x| x| x x| x| x| x|XX|XX|XX|XX|XX
pH85 OO0 a]a|O|O10|a]x]O]Aa]A]X
pHO6 olojololaj0lo|O]alx|0O]a]a

% 0 @A =R O fog 7R & A oz fog HHAF

x  fog oheE AT XX geldl® =¥ 2y
condition : Expiration - 25T, 60% RH, darkness
Coating thickness - 3um=®3%

Development temp. - 25T =1
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Table 2. Fog state of C-ABC PR's film according to expiration time (only eye)

Expiration time 1 day 2 day
Exposure amount(rn]/cmz) 200 200
(1H® lday | 2day | 3day | 1day | 2day | 3 day
pH4.8 C-ABC PR X X X X X
pH7 X X X X X X
pH&.5 O A X X X X
pH9.6 O yay A~ X X X X
(1) Expiration time after Exposure
% A4A 9RO fog A7IA W A okl fog HAE
x : fog c}=F WA
condition : Expiration - 25C, 60% RH, darkness
Coating thickness - 3um*3%
Development temp. - 25T %1
Table 1, 20114 B+ vle} 7o) C-ABC PRe| REA-E pHoll 3 A <88 Wy 9jL-8 44
UL A, FARG drte|ddue] BEAC FEFE #F T F Ut FRAANME 33
ez wzslde wuc dgoz MEKGE Wt WA fogld, 3 P AWEES} =

o BEAHEA e o 5 ok

ol 3tubgel| Folste 24 F FHAEFQ AAYIEA(HCr o] pH>8 o= &4
a2 9471 wjEoltt.
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Walch =g ghagete] Al b2 x| Az Fig 39 Jehiigitl 244 mask2 e
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H & 7 3tvto] Ao gl &R etE solidel w3l step number 27 BAIE A stte] 3}
71t stepe] ZAstete ohibg o A%l Asieto g Adsiod 7|2 okgho)
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Fig. 2 Relation between ABC amount and sensitivity according expiration time
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Film thickness(/m)

Conditions : ABC - 10wt% for casein solution
Exposure - 250mJ/af, Coating speed - 2,000rpm

Fig. 3 Relation between film thickness and sensitivity.
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(a) result of isoenergy curve 3 after development
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(b) result of isoenergy curve 4 after development

Fig. 4. Scheme of pattern formation by light-tanning
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Fig. 5 Variation of casein solution’s viscosity according to expiration time.
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Conditions : Expiration - 25C, 60% RH
Viscosity - 20T

Fig. 6 Variation of C-ABC PR's viscosity according to expiration time.
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Fig. 7 Relation between viscosity and film thickness

3-2. Baking
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Condition: Film thickness— 3um*3% .
Develop temp. — 25T, Exposure— 250mJ/cm

Fig. 8 Development latitude according to pre-baking temperature.
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Fig. 9. Etching latitude according to post-baking temperature.
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