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Q 9 : Photoresist29] 2-8-& st 734 A571E 7F4l 273l polyresorcinol-formaldehyde glycidyl ether

¢ cinnamoyl ester( RGEFC)& A =3t} RGEFCY 73 EA4L k3 A%< 47]8uo & S Zol2A AA
Sdry, Send T¥F 2AE ARD AMEAN A w3 oL, EEAN AL 2L Lo ge] AusE
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geon 1 7Ar: Zne] Fnd) &= FHurt AASE ZobE . 49 744 $ RGEFCHl & 713 &
#H}Aq 274 % 2, 6-dichloro-4-nitroaniline®] i}

Abstract: The cinnamoyl esters of polyresorcinol-formaldehyde glycidyl ether (RGEFC) with photosensitive function-
al group were prepared. Photosensitivity of RGEFC were investigated by the change of solubility before and after expo-
sure to light. Various samples coated on glass plates were exposed to light under various conditions and steeped in the
same solvent as used for coating, and then the yield of residual film was calculated. The yield of the residual film which
was closely related to the sensitivity of the film, was affected by the degree of polymerization of the backbone resin, sen-
sitizers and their concentration. The sensitivity was depended upon the degree of polymerization. Most effective sensitiz-
er for RGEFC among the sensitizers used was 2, 6-dichloro-4-nitroaniline.
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Resorcinol& Sigma ChemicalAb4] 13A12F& bp
150°C/8.5mmHgstol 4] AAet4l 7, epichlorohydrin
2 Hayashi Pure ChemicalAtA] 1EA1eFS A bp
116~117C9] F3& dof AHgsldr). =& stz
F4dFls, 9, cinnamic acide Tokyo Kasei
Ind AHAl 1419, thionyl chloride: Aldrich Chemi-
calktA| 1§A1%E 2t2 2th 2 Al4-shgich.

2. 2. Resorcinol Glycidyl Ether2] &t

300mle] 4+ F2}AAe) resorcinol 22g(0.2mol)
3} epichlorohydrin 74g(0.8mol)& ¥3 resorcinol®]
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ST F, g2 AE S8 T0CR $&39 7ha
7t 4R AR kg PR wheg Mgt 3
A 9] g3)¥ cinnamoyl chloride 37.6g(90.5% )&
st}

2. 4. 2. RGEF-Cinnamate2| &tA

2.4.13 2% #73te] RGEF 10g3 oedl
0mE Hste 1247 5ok #FAY g, 10mle
Heldg F71slnA 25 40CE Y7AZ] F o
o4 A& cinnamoyl chloride 35g& 43 7}at
Aok Agk T3 F 50CAA T ¥-EAAA cin-
namate®] HEAAAE, o9 cinnamoyl chloride
2 Fede] Frlsteq 244 AHES gl

o] cinnamate® FF3he AZE AL 4u)9) o} 4
Eoll 3|M3a oolA FelHdhE AE t}e et

. of Korean Ind. & Eng. Chemistry, Vol.5, No.4, 1994



239 - 2
ol ol F4 syrupite] Eeio AA

22 33 A3 60°C, 10mmHgs}lelA 7+
Z B4 u)gt4 Edake] RGEF-cinna-
mate{ RGEFC) 23g(75% )& 3¢t}

2.5. 24
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Scheme 1. Syntheses of RGE, RGEF, and RGEFC.
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Fig. 1. IR spectra of (a) RGE, (b) RGEF-3, and

(c) RGEFC-3.

o] epichlorohydrin& *7}5}4 tetrakis(4-hydroxy-
phenyl) ethane®] tetraglycidyl ether& A z3}= 3}
< A1E 3 ﬁ/‘s’ﬁ}‘}‘it}

RGE®) 44 R ~24E2¢ Scheme 13
Fig. 1(a)l Z7 Jehlldledl, Fig 1(a)g R 2
e A 2980cm™'ol #Hd7)9] =C-H A%AF
3} 1450cm™ % 1600cm™o] C=C] Z4A%0] 2
Z+ vepde mlFe wWEE 328 gz,
1250cm™, 910cm™, 830m™'e) AEA] 1E]e] EA
FTU7t el o EA) 2E7) EAFE dgten,
1270cm™'el aryl ether®) =C—0— F4u S0

Table 1. Polycondensation of Resorcinol Glycidyl
‘ Ether and Formaldehyde

Reaction Conditions
T Time  Conversion Mol wt.* - Stahility ©
€) (mn) (%) (M)

(HHO)y == —

Products Tecm]

RGEF-1 10 80 120 608 230 not gelated
RGEF-2 10 & 60 775 520 not gelated
RGEF-3 10 9% 60 830 750 notgelated
RGEF4 10 % 40 - —  gelated
RGEF5 20 & 60 — —  gelated

a) [HCHOJ/[RGE] : Rate of molar concentration
HCHO: para-Formaldehyde
RGE: Resorcinol glycidyl ether

b) Measured by cryosopic method with 1, 4-dioxane
solution of RGEF at 40% relative humidity

c) Stability of gelation was examined by the solubili-
ty test using organic solvents

resorcinoll] epichlorohydrin®] #7171 & o]&o]A
+& 9% 571 9dsid 16, 17].

=g RGE9 ©lFA] 129 Ak A3} glycidyl
ethers] Fx%t$] G ol ZA] zEr} A7} 758604
176702 velytEd), o= resorcinol 1.0%¢) o5t
o epichlorohydrine] 1.8% #7}5& Zloz o
Al 2ele] PR Ao 2w RGEY §HAjo) AU o
Fo13 8L ¢ 4 Ao

3.2. RGEF 84 ol

RGEF¢] §#4uh-g&A]8- Scheme 14|, =&t wez
A 8 A%E & 423t Table 1o vehfgict,

Table 1914 RGEF-1~4% [HCHO]/[RGE]<
EHE 1002 372 -2 AL Sejge o
o #As}eld), RGEF-4 A$= %“&—8— ol A}
dojuhs Ao 2 Hol A4 uhg-27 & RGEF-39¢
¢ 4 KA. RGEF-5+ [HCHO]/[RGE]¢] &
T 2022 dtzA HeukeA)z] Asjell, selEE
dos|re] gtoJo 2 i3ty resorcinold ortho $1H)
Eat o2} para YA A= WA} Bojx] A
Ztate] A%t AFEe Eenrt YA E ] A}
doldg 5% 471 Uit

4714 RGE¢} RGEF uh-s-& &7 Azs & o,
resorcinol#} 2t L 5L ST E WA ukgA7]n
ol epichlorohydrin® 2 ¥7pagA)7] Ao o 2
& X%, AAZE resorcinold} el E s
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o] uk-&-2 resorcinold] H& uh-3A o 2 QlEe F&
fAllE UF ABAA 85C F2ol4 FAET) A
7171 Ao w2 Aspr} APE7) dE 25 Ho
2w AT =3 A A £ EA5t] o F
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Ao] & o]FojFgo] FAF U}
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3.3. RGEFCo| 814 ol

99| Scheme 19 RGEFCY 3}3hik-g-418- 973}
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=3 2.5.3904 9] o2d27HE £AF A3 A7t
397414 EV 20382 vJel} 2AA] 9l RGEF-39
3=FA7] F T0% ool ozd23tEglge] &
= et
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Fig. 2. Relationship between yield of residual film

and exposed time sample : RGEFC-3, sensi-

tizer : 2, 6-dichloro-4-nitroaniline.
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Fig. 3. Relationship between vield of residual film
and exposed time for RGEFC sample:
RGEFC, sensitizer : 2, 6-dichloro-4-nitroani-
line, Wo=(225+4)X 10" mg/cm?).
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Fig. 4. Yield of residual film according to the exposed
time for various sensitizers sample : RGEFC-
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Fig. 5. Relationship between amount of sensitizer
and yield of residual film sample : RGEFC-3,
sensitizer : 2, 6-dichloro-4-nitroaniline, W=
(225+4)x10"% mg/cm?).
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EFA|Zbe W At pES Fig 3o FA)8k4c).
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o vlAE dFe] F& Iy, =F FHs} 2

RGEFCE AHg# AR et £530) 4 vhe}
o Brh 3@ ARES AYe T 5 AN
2 Agel FE HoEA A FEF T4l

L 29 $57)7k0) EAs=Y) o] 45779 A3

+ 5, T5HZAY 23599 S Hixd
AlZHt)elgta sld RGEFC-], -2, -39 di& t=
72+ 15, 30, 19.08% vehlsich ol2d dabe
RGEFCY $3=ol w2} tol] #A to)7} Sled
BAI3k et

s

3.6. S¢H BR9 I

%7 A= Tokyo Kasei IndAAl picramide( mp
190~191°C), 2, 6-dichloro-4-nitroaniline{ mp 194~
195°C), benzanthrone(mp 170~171C) 2 iodo-
form(mp 119°C )¢ 4FFE AH&-8l 4t

Fig. 4+ 374 FF/ 02 =342 2 4
S FAE el Aqdd, FHEaAE 2, 6-
dichloro-4-nitroanilinee] 7}3 9t2, iodoforme

et sEapo] 23] WA vhehic.

3.7. 3AUM Hulsze P&

AH8-g S 9 & 924 2, 6-dichloro-4-nitro-
aniline®] F7}s%2} RGEFC-39] A} $-Seka)ol
HAE Fig 59 A€, 237 328744 =
10wt% 9 S4AE A8 Ao 2 A9 S5
R0} xFA7ke] BARSE AT} As}E ).

42 £

BNy AR FAE A2 EHO B resor-
cinol-formaldehyde glycidyl etherE #4813, AHA
T4 Y8t o ZA)2e)E A#AZ) F(RGEF), cin-
namoyl”] & =4441A RGEF-cinnamate( RGEFC)&
Aot

RGEFCAl 3741 #7F8le]  photoresist 242
+497E AP A oo AL A%

L. 71443 29 BAFAZA 7%‘ A A
Mn Zte] 75090 RGEF-3¢]9ic}.

2. 7434 A RGEFC-3& =3A)7} 64804
60% 9 At $E5E el E*ﬂ-r?‘l-—l =
7t ARATE F33 AREE Jed S ggie)

3. & A A48 F73A4 43 % % 2, 6-di
chloro-4-nitroaniline®] 7+ & 37} 744 k531 4c).
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