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Abstract

Recently, the photopolymer made of novolak resin as the base resin and the naphtho-
quinonediazide(NQD) as the photoreactive compound is used for the presensitized plate(PS
plate). The reaction mechanism of the NQD-novolak resin on light exposure is considered.
Upon exposure it undergoes a Wolff rearrangement, via ketene intermediate which react with
water to form an 3-indene carboxylic acid. It was also found that NQD type resin in this

experiment shows a high relative sensitivity compared with imported sample from Japan.
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2.2. NQD-novolakZt 2t M 4=X| 2| &M

2.2.1. NQD-5-Sulfonyl chloride(1)%] 34
NQD-sulfonic acid sodium% 80g(0.294mol)-& 98% chlorosulfuric acid 800g(6.87mol)el A
A AZIRF 55-60TelA] 12412 vb$-A1Z0c)h vb-go] ZFRHF W5Fe 2143 A7t
ojmf AR el Fosfof et FA|, AF}F o Ho] FAo] Huj7x] oAl FAlste] 40-50
TellA 7hekated AzA 719 50.46g(0.176mol)e] 2 5-o] edeizic).

2.2.2. Novolak¥#] 9] 43
Phenol 20g3} 36% formaline 20g-8& &E§3t o] 05N HCl 5ccE H7MHF 90-95CE 719
TF 24 A} dbEE Al e Wy o]F E300mlel wlEAA 39
fAEAE Rl

o-cresol, m-cresol, p-cresol®] 7o %= A7]e} 7L ubez A o)A HE-L-A] 7)),

2.2.3. NQD-5-sulfonyl chloride?} novolaks*]2] ol ~H 23} ¥I-S-(NQD-novolak ester)
Dioxane 1150ge] NQD-5-sulfonyl chloride 138g(0.514mol)® phenol® novolak%%| 56.24g
& S ANF 0TE A=A NaCOs 10%549 512g8& Hrbsled 2417k ub-gA| 7}, ub
S FEF 7-8u9 Fell WiEAFE ERAde] dolAH A, st A 136g9] o
e 23} 5HEo] dojalct

224 PSS AA H 2t= A
$A43 NQDA AFAE A o] 43t ohg3 & v]gR Fde Mxslgod AWe
A 371998t A Y49 Oil Blue 6138 AH&-3ich.

— Novolak 42| 26.8%

— NQD-novolak ester 7.0%
— NQD-S0:Cl 1.3%

— Oil Blue 613 0.9%

— Methy! Cellosolve 64%
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3.1. NQDA| Zad=sxlef st @ oty

NQDA| 7353442 = 343 24 <l naphthoquinone diazide sulfon4ts}t phenclld -OH7| &
7HAle AR e wEAE SA7 Aol of7ld dste] 7H8A Al Novolaks=2& H 7}t
o] A&t} o 2~EH|ZE 3 Alst= phenold -OHZ|E 71+ REALEE novolak$#|, ©hekH
2= 23 4-trihydroxy benzophenone” S-o] <reiziglc}. o}ulH 24 = rosine amine®] 2o & 2z}
=

% opulH7F deixglct Esterdst ul-&-2 shitalbzla] Eafsbel 4] NQD-5-SOClst A7) 23 E
H&o 2 fd-gelrh(Fig. 1)
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Fig. 1 Synthesis of NQD-novolak ester
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Absbel WolffA 9lub-oll 28 keteneo] #A= ™™ &3} ub3-38l] 3-indene carbonite] A4
t}, & FZARol 3-indene carbonAle] AAEe] RalFAE2sE glelA B op]e} o
e A4AE 2WAA posiy AFAFA R A4 AR B3 FRAEA G FES
el @A AUl A novolak x| 2} ot AZHukSe] dojut Ak SalHA] Wert(Fig. 2)
NQD#} novolak%=#12] 435 2H-g-ol aled4i= novolak#19] -OH~719} NQD7} 332 FellA
24 FAsn olov AHrHer sgste] Hus AR Al Agso] ok A7
o}.(Fig. 3
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Fig. 2. Image formation process in the Novolak-naphthoquinonediazide systems
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Fig. 3. Interaction of Novolak resin and Novolak-ester
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HAey e =2 v)ag)ch(Figd)

P ——

Transmittance(%)

81 | | ; : % : .

4000 3000 2000 1000
Wavenumber(cm™)

Fig. 4 The IR spectrum of a NQD-novolak ester
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Fig. 5 The UV exposure of a NQD-novolak ester .

The spectrum was recorded at 1 min intervals.
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F25} 2 AL VA Bed 2R FES S, NEAEY FES 5,02 Fw
NEARS jRAlsl EA Rl kDAlS] o] AF Rrhd cheAlow dehdagle

S1/Sa = 10%/10™ = 10
z AR ee e R,
S] ~ S) . lo(l)k Dj)

Z7HA ©HE 79 novolak$A S AHE-EHe] AR AE Az ol E wdAd 4F
gl 29z gF @A AAEE FA UG AP E FHYAHE Table 1o et

Won dBAF ZEE 10022 Asw EAH AN A2y Ede 25 52 3ed e
W} o714 Step number3t FE3|71 to]At dolupx] oty wHE ov]¥i)
Table 1. Comparision of relative sensitivity
Exp. Type of Step number Relative
Photoresist
No. novolak-ester (Dmax) sensitivity
1 Jpn 6 100
2 PRI PSEF-2807 9 281.8
3 PR2 PSF-2803 8 199.5
4 PR3 phenol(ZF%}EHA3) 9 281.8
5 PR4 Xylenet# A 4= 2] 8 199.5
6 PR5 4 p-cresol 7 141.3
7 PR6 g4 m-cresol 8 199.5
8 PR7 g4 o-cresol 8 1995
9 PRS 43 phenol 9 281.8

NQDZ#AF A oll 35 NQD-novolak ester®] *7}eke] wld z1xwstg &x3)7] ¢
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ste] NQD-novolak ester®] #H7leFg dejste] zgoae Azg F Adztss 2A4sigc
(Table 2). N5 NQD¥#o) #H4Al 2 2H4-8113 2 NQD-novolak ester ¢ & 7}8ko] Z7}s}
W AdAE7 Aaste A3E veblict o] d4 g3 o] AwE S gl ek
AAEA PY-gulol= F}ASLE NQD-novolak esters 7H3E 2] o) Zp3Zo] A= o
g FUHE e E g At sst hadiekn Q7R

Table 2. Relative sensitivity for five different formulation in Photoresist 1

Exp. Ratio of Step number Relative
No. novolak-ester/novolak (Drmax) sensitivity
1 0211 1 1995
2 0.255 10 141.3
3 0.303 9 100
4 0.354 8 70.8
5 0.395 8 70.8

4. A <

PS3 AR ALSEE NQDA At A& Alxste] 714 mechanismE ZAFEI o 3
22 A - %9 IR, UV-visa# B8] 2] wst2 el NQD¥E F3Alel 93l 3-indene carbonAt e
2 PAES ek =@ A EFRe] A BAE v R A9 B AP Az
g g R ofAlFel wlel AdAt=rl HeldE & & ook =3 zgeFe
NQD-novolak esterofe] # 8ol ul& Aoiztxze] 2443 NQD-novolak ester®] ofel Z71%
of met Aoizt=rt AstEE 25 ek
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