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ABSTRACT

Cinnamoyl ester (PGEFC) of poly(phloroglucinol-formaldehyde) glycidyl ether which has photosensi-

tive functional group was prepared to apply to photoresist. Photosensitivity of PGEFC was estimated
by the solubility difference in organic solvent before and after exposure to light. The yield of residual

film was calculated by immersing the sample-coated quartz plates in the solvent which was used in

coating. The yield of the residual film which was closely related to the sensitivity of the film, was affec-

ted by the degree of polymerization of the backbone resin, sensitizers and their concentration, The sen-

sitivity was depended upon the degree of polymerization. Most of effective sensitizer for PGEFC among

the sensitizers was 2, 6-dichloro-4-nitroaniline.
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ChemicalA}A] 13A19FS 242} AF2315, epichlor-
ohydrin& Hayashi Pure ChemicalA}A] 134 2kS
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2. Phloroglucinol glycidyl ether2] &t

250ml¢} 47 Ze}2 =) phloroglucinol 25.2g(0.
2mol) 3} epichlorohydrin 92.5g(1.0mol)& 21
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A A wh3-S B3N

FA48 WEES FA4Z2Ud7d 4 X T &
T {718 Fo8 FeEed, fUlE S 59 &
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o | ZH| E7HE T T

_(B-A-T)xfx0.5%56
W

o, WA g2 53(g)
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2. PGEF2| &4 &0l

PGEF2] g&AJut-5-24]-8 Scheme 19, T3%F wg-%
AR S 5& €3t Table 19 Yehfi A}
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(HCHO)/[PGE)¢] BH|E 1.00.2 2AYA7| 1 utg
Z3-& UM S o] dald], PGEF-47F 1 &
HE-gol A Ast7F dojvie Aeg Bol A whgx7
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(PGE]9] EH|E 2.02.2 3tuA] 242271 A
g, gxFgusize] HAJoez 13t phloro-
glucinol®} ortho ¢*} -9t olu]} para Y xdl% ]
Rl 7]7} EojA A= 7ol &3 AR ey
7t A3 sl ol A7t dojsitia Az oz,

o7\x PGE$} PGEF wh$g-& &7 uZs) B,
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3 H ol epichlorohydrin®.g X7}ul2-A)F7]|= Aol
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Fig. 1. IR spectra of (a)PGE, (b)PGEF-3, and (c)
PGEFC-3.
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PGE®] glycidylZ]7} PGEFell4 A9 AFHASS
ea.
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2re] Scheme 19) PGEFC9} 3}8tut-g-218 478}
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oyl718} C=C 153157 C-09 F5u7 44 3=
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=C-0- F7U %} A2 FEHo] & Fojag JAF
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AEUE 458 77 AUTh
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Scheme 1. Syntheses of PEG, PGEF, and PGEFC.
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5. PGEFCS| =gtz of = e B35
2,6-Dichloro-4-nitroaniline-S A2 AH-3sl1L
=(231+4) X10°mg/cm?el PGEFC Z Al&9]
=33 2he)] w8 AetE-8-8 Fig. 39 YAt
Fig. 3914 PGEFC9 5#x7} PGEFC| 72H4%
o] ulX&= Aol E& AUT, FR=I E A8 F
oty Egol A e B 4353 FEE B3

HEMCREE

Z} A2 FFH e OB ARFES F4
= 44 Fx712e] EXst=r o] FEVIe dx

S F, 5% T4 =350 nF S HAxH
AZHto) olgkat 3 PGEFC-1, -2, -30] thd toi=
z}z} 1.5, 3.5, 14.085 Yehidrt olgs dA4L2
PGEFCe9| 3% ulag} teol] A S x}o)7) A7
BolFE= Aol

S g g AU 6. S4M ERO| 2 45 Big)
Table 1. Polycondensation of phloroglucinol glycidyl ether and fomaidehyde

Product (HCHOY” Reaction conditions Conversion Mol. wt.” Stabilitv®
rocucts (PGE]  Temp.(’C)  Time(min) (%) M tability

PGEF-1 1.0 80 100 60.0 250 not gelated

PGEF-2 1.0 85 60 74.7 600 not gelated

PGEF-3 1.0 90 60 80.6 840 not gelated

PGEF-4 1.0 95 40 - — gelated

PGEF-5 2.0 85 60 — — gelated

2 (HCHO}/[PGE] : Rate of molar concentration
HCHO: para-Formaldehyde
PGE : phloroglucinol glycidyl ether
® Measured by cryosopic method with 1,4-dioxane solution
of PGEF at 40% relative humidity
°) Stability of gelation was examined by the solubility test using organic solvents

o0
-

80 A PGEFC-3

@ PGEFC-2 .
W PGEFC-1

A Wo=(231+4) X10 *[mg/cm?]
@ Wo=(395+4) %1073
W Wo=(540+4) X107

Yield of residual film, (W/Wo) X100

\
\
\

\

o — L i

Yield of residual film, (W/Wo) X100
3 S
\°\\

ik
N

4 8 16 32 64 128
Exposed time, t(min)

Exposed time, t(min)

iy
=
W

Fig. 2. Relations between yield of residual film and
exposed time sample : PGEFC-3, sensitizer :

) - sensitizer : 2, 6-dichloro-4-nitroaniline,
2,6-dichloro-4-nitroaniline.

Wo=(231+4) X 1073 (mg/cm?).

....52...

Relations between yield of residual film and
exposed time for PGEFC sample : PGEFC,
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@ 2,6-dichloro-4~nitroaniline
M picramide

| A benzanthrone *
W iodoform / I

(o)}
o

W\

Yield of residual film, (W/Wo) %100

\

U
Do

Yield of residual film, (W/Wo) X100
S
\
&
'\\\

4 8 16 32 64 128
Exposed time, t{min)

Fig. 4. Yield of residual film according to the expos-

ed time for various sensitizers sample:
PGEFC-3, Wo=(231+4) X 10°(mg/cm?).

=274 Tokyo KaseiAld] picramide{(mp
190~191°C), 2,6-dichloro-4-nitroaniline(mp 194
~195°C), benzanthrone(mp 170~171°C) 2 iodo-
form(mp 119°C) 8] 4575 AF&-sIATh

Fig. 4% £74A £5 dsbo] mE =323 29t
FEEIo #AE e FUd, FHREHE 2
6~-dichloro-4-nitroaniline®] 7}% £t31, iodoform
o] Zetr5-go] 718 WolA SHARAN AT

& 3UT.

1. EUN| soff OE Ztx #Het
S4A F FHEHF PE FL2 2,6-dichloro-
4-nitroaniline®} 7 ¥ %9} PGEFC-39] Auts
&3] BAE Fig. 5o EAlStH &, =3A1 2%
7R = 10wt %2 7345 AFRSE Zo] & $ k=)
FEES HY o kFAZ o] Aojd4E FHETL
AstE = 84S Ve AT

N.4d &

Trihydric phenolA| ¢} F7ta8 75343 A& A
%% B30 2 phloroglucinolformaldehyde glycid-
vl etherg& A&t AHg =8 sto]] ol ZEA] &

MEAZL F (PGEF) cinnamoyl7l& =944

._53..._

Trihydric PhenolZ} Photoresist] 333 71 23 &4 7

80 A 0.02g sensitizer /g resin /i
@®0.05 /
M0.10 g

60} / :/

/
40 [ A .

201 / /

Exposed time, t(min)

Fig. 5. Relations between amount of sensitizer and
yield of residual film sample : PGEFC-3, sensit-
izer : 2,6-dichioro-4-nitroaniline, Wo==(231%
4) % 103 (mg/cm?).

PGEF -~cinnamate (PGEFC) & #43slit).
PGEFCel &#Al& #7}ste] photoresist 241 9]
87 s3E AgEl 2 A ohge] A8 4o
73 FAe RAFAZAM JFE FAFE e
Mngkel 84020 PGEF-30ia, #4334 AU
PGEFC-32 x33AIZt 1288 oA 76%9] Aetr=sg
= el o, n A2 SR ADSTE F2
BT E RAFUY T3 F4A 4F3F F 588
7} 718 & AL 2, 6-dichloro-4-nitroanilineo] %]

o},
2 A

2 A7E ERU/NEA(F) dpmges o
R Lmz ole] =R,

o

=
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