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8 9 94X M LEHRAEZ A polymethyl methacrylate(PMMA) @] #4348 Z71A1717] 931
o mER9] FHo) RS 7+ ©FAQ butanedione monoxime methacrylate(BOXM) % 33
Z7+718 74X ©AQ t-butylbenzoyloxyethyl methacrylate(TBMA) 2 MMAS 29 Z3A P
(MMA-co-BOXM-co-TBMA), (PMBT) & #4 3t #2auhe-& v wétgict. PMBTE P(MMA-co-
BOXM) T&& o #2424 t-butylbenzoic acidS H7}stdS A¢ach FR&7F & oy
PMMAS] 734 Z7AF & Ao PMBTe| #2371 BOXMe] #&o] go.d #E5F
FE#7 2 Dotk #5779 TBMAVIE 43§ &3 ol F2IAE o ofd 534
712 Zalgon 714 FE7F F dojubs= PMBTe 248 MMA | BOXM : TBMA=80:7:13
(BHDQ A9Hr). ool AYUEFEFAY FEH FEEAAN FAANAE HIEE B2
Bo FE37 2 dojus ol fE BEA ouAAg didFe s A,

Abstract : In order to increase photosensitivity of PMMA as a deep UV photoresist, PMMA-based
terpolymer, P(MMA-co-BOXM-co-TBMA), containing butanedione monoxime methacrylate(BOXM)
as a photodegradable funtional group and #-butylbenzoyloxyethyl methacrylate(TBMA) as a light ab-
sorbing group was synthesized and its photosensitivity was compared with that of a cepolymer, P
(MMA-co-BOXM) containing ¢-butylbenzoic acid as an external photosensitizer. The relative photo-
sensitivities of both polymers were studied by UV, IR analysis and viscosity measurements. The resu-
Its of photodegradation study show that the terpolymer was more sensitive than the copolymer con-
taining #-butylbenzoic acid and its photosensitivity increased with increasing BOXM content. The
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photosensitivity of the terpolymer cannot be increased by the increase of TBMA content and the ter-
polymer composition with MMA : BOXM : TBMA=80 : 7 : 13 by molar ratio was found to be the
most sensitive in photodegradation. The reason that the terpolymer was more sensitive than copoly-

mer containing {~butylbenzoic acid was explained by internal energy transfer mechanism.
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Table 1. Composition of the Terpolymer PMBT Con-
taining Butanedione Monoxime and {-butylbenzoyl
Group

Terpolymer Monomer feed  [Polymer composition*
(molar ratio) (mole %)
(PMBT) |MMA BOXM TBMA|{MMA BOXM TBMA
PMBT-TO.5| 10 1.0 0.5 | 89 6 5
PMBT-TL.O| 10 1.0 1.0 | 83 6 11
PMBT-T1.5 | 10 1.0 1,5 | 80 7 13
PMBT-T2.0 { 10 1.0 2.0 | 77 8 15
PMBT-BO.5 | 10 0.5 15 | 8 4 14
PMBT-BL.O| 10 1.0 15 | 8 7 13
PMBT-B1.5| 10 1,5 1,5 | 76 9 15

PMBT-B2.0 | 10 2.0 15 | 76 10 14
PMBT-B3.0 | 10 3.0 L5 | 74 14 12

* Determined from NMR spectra.
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Fig. 2. UV spectral changes of PMBT-T1.0 in acetoni-
trile with various irradiation time ; 0, 10, 20, 30, 60,
90, 150, 270, 530sec(from top to bottom at arrows).
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Fig. 3. UV spectral changes of P(MMA-co-BOXM)

copolymer by adding of ¢butylbenzoic acid in acetoni-

trile with various irradiation time ; 0, 20, 70, 120, 150,

270, 450, 540sec{from top to bottom at arrows).
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Fig. 4. Relative photodecomposition of terpolymer
PMBT-T1.0 (O) and copolymer P(MMA-co-BOXM)
with t-butylbenzoic acid (@) in acetonitrile.
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Fig. 5. Plot of 1/n vs. irradiation time of copolymer
and terpolymers in acetonitrile. (), P(MMA-co-
BOXM) +t-butylbenzoic acid ; ((J), PMBT-B1.0;
(A), PMBT-B20 : (@). PMBT-B3.0.
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Fig. 6. UV spectral changes of P(MMA-co-BOXM)
film by irradiation to 254nm light. Irradiation times :
0, 30, 90, 360, 600, 1200 sec. The arrow at 220nm
shows the decrease in absorbance with irradiation
time.
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Fig. 7. UV spectral changes of PMBT-T1.0 film by ir-
radiation to 254nm light. Irradiation times : 0, 30, 330,
510, 870, 1470, 2670, 4470 sec. The arrows show the
decrease in absorbance with irradiation time.

& TAVFEl) A ARFTHA Y A AT

2 29H F4 AHEZ] W3lo|rh, 200nmofiA
9] FFxe} 240nmox 9] FF=r} FAl T3}
2 Y o) AL FEa 712 oxime?|7} FE3 317
i olch, ol gl delel A Fefol Al A
F4 ~9EH) Wasl A2 g8 Aoz ol §
Fejol 9] FEITHEo] MR TE Roz did
=t

R

ALFSIA ] DA EA} A B
suke-g #EE7| 98l F=astg S8
Fig. 82 A elold FF Aol ¢-butylbenzoic
acidE #7183 3$-9 4935 §AU PMBT-T1.0
9] A Al wE FEHsE Jebd Zeolth
AN E AQAFFEA7E FFEHAN B
AE A7t E WEt Jeo gago] Ax wt
A BRIV 2 dojdg & F UNTh £ Fig. 9
= BERVY FFo] EAY] EaRkgol mA|=
e #A37) 9sted B3] oxime esterd] &
DAANAN I G577 FFS HSAA FAT
AFEFTA ] ALl A w2 FEA H

ox tlo off

Z2|H Al16A A6E 19929 11Y

i

4.5

0 1 1 L 1 L L \ L

0 i 2 3 4 5
Irradiation time (min)

Fig. 8. Plot of 1/n vs. irradiation time in solid state ;
(©), P(MMA-co-BOXM) +£-butylbenzoic acid ; (@),
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i

1 1 1 1 L

ot

i
0 1 2 3 4 5 6
Irradiation time(hrs)

Fig. 9. Plot of 1/q vs. irradiation time of terpolymers
in solid state. (1), PMBT-T05; (@), PMBT-
T1.0; (A), PMBT-T15; (O), PMBT-T2.0.
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Fig. 10. Plot of 1/q vs. irradiation time of terpolymers
in solid state. (QO), PMBT-B05; (M), PMBT-
B1.0: (@), PMBT-B1.5; (A), PMBT-B20.
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Fig. 11. IR spectral changes of terpolymer with time
of irradiation in solid state. The arrow shows the di-
rection of change in transmittance with irradiation.
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Fig. 12. Relative transmittance changes of terpoly-
mers at 645cm™! with time of irradiation in solid state.
(), PMBT-T05 ; (@), PMBT-T1.0; (A), PMBT-
T155 (O), PMBT-T2.0.
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