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Table 1. Polymerization of PHAM followed by tBoc protection (PtBAM)

Polymer®  Solvent” Store Condition  Yield Gpc?

[day x °C} [%] M, (x10°) PDI  Profile
E-0 EL 0 93 113 2.1 Uni
E-7-10 EL 7x10 93 12.2 2.6 Uni
E-21-10 EL 21x 10 82 112 22 Uni
E-7-30 EL 7x30 96 15.6 25 Uni
E-21-30 EL 21x30 84 134 22 Uni
E-3-0 EL 3xOpen 79 6.0 1.6 Multi
N-0 NMP 0 96 15.2 22 Uni
N-7-10 NMP 7x10 9 15.5 2.5 Uni
N-14-10  NMP 14x 10 95 14.6 24 Uni
N-3-0 NMP 3XOpen 94 7.5 1.2 Multi

¢ Azeotropic polymerization was carried out at 130 °C for 1 h under N,. Nomenclature of each polymer
name: [Solvent]-[Stored days]-[Stored condition]. b After the polymerization toluene was removed in
vacuo. © "Open" means storing the bottle in ambient temperature (20 °C) without sealing. ¢ GPC was
conducted in DMF at 40 °C with polystyrene standard calibration.
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300m/em? FREHH . 2.38 wt% D TMAH KIEKIC THMR U7, VAR IIRERIEOBEEELEREST D Z

—125— 2004



1000 ¢
L 4
— * L 4 *
@ 2.8
<
« 100 k o
5 o
=
4 10}
El & Exposed Area
é’ O Unexposed Area o
1 - : - ———
0 10 20 30

Content of S-DNQ [wtX]

Figure 1, Effect of S-DNQ loading on dissolution rate
[Condition; Prebake: 80 °C, | min, Exposure: 300
ml/cn, Development: 2.38 wt% TMAH aq. at 25 °C]
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Figure 2. Effect of prebake temperature
[Condition; 25 wt% of S-DNQ, Exposure: 300 mJ/cm?,
Development: 2.38 wt% TMAH agq. at 25 °C]
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Figure 3. Photosensitivity curve of PHAM

[25 wt% of S-DNQ, 2.0 pm of film thickness,
Development: 2.38 wt% TMAH aq. at 25 °C]

3. Wt

Figure 4. SEM of positive pattern from PHAM in EL
[25 wt% of S-DNQ, exposure dose: 200 ml/cm?,
film thickness: 2.0um]

PHAM 7 4 W A% ZETALIC THBSLIEE(300 ~ 350 °C)T A Z &i2L W PBO~EEHLL (B5(@)). IR
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Figure 5. Thermal conversion of PHAM into PBO

(a) Chemical structure of PBO. Thermal treatment was carried out up to 350 °C in elevating heating
under air. (b) TGA of both PBO-only and PBO with 30 wt% of S-DNQ. Heating ratio is 10 °C/min under
Na. (c) SEM of patterned PBO with 10 pm line-and-space.
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AT TLAEER)ZALTWLZ b, SLARZEFEELIH/TES, LLLRBL, Bt
£ PBO (21X 350 °C & TMEAL T HAEFIZIL S-DNQ BERE TN TV H ), Z T TIREMRMIZE LN
PBO /34 — P OFEEN PBO ARDOHBE KB L TV D0 &2 RE L7, PBO BT 4 LA, Bt
PBO 7 A V ADENRTNT, BROBHRFRELVFEEE » (1| MH)ZRBb oL 2 A, BAHEPBO X
S-DNQBREDHE THT MWK L 1225,2.76 & KA EFBHS RN TV (X 2; PBOELUE: =2.74),
Table 2. Refractive Indices and Birefringence of PBO and PBO/DNQ (70/30
Film 4 [um]® g’ nom’ 7 v’ An’ el
PBO 5.5 15784 15748 15772 00036  2.74
PBO/DNQ 7.9 1.5849  1.5786  1.5828  0.0063 2.76

“ Film thickness. " The in-plane refractive index. © The out of plane refractive index. ¢ Average refractive
index; n ay = (2 gy + ) /3. Birefringence; 41 = nyy; - npy.” Optically estimated dielectric constant,

€= l.l()n,wz.
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<. BEMER L MEFERIIRFFIN TV,

Reference; (1) K. Ebara, Y. Shibasaki, M. Ueda. J. Polym. Sci. Part A: Polym. Chem. 2002, 40, 3399
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