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8 o BT F£AE fEYAT ALL5T tert-butoxycarbonyl(t-BOC) 71 &2 W & % phosphazene
(TBP)g %811911']] A2 A28} pyrogallol tris(methane sulfonate) (PTMS) S #AtdbAl A g A&
e A2 AAEA TAEHE XEF A AEQ positive-type t-BOC phosphazene novolac alkali-so-
luble resist(PTPNS)E A Z3tqth 2 dFdAe a9 34 37, =3 & 7jdex
2 AZke] tiE A FAHAZRAE ZABIGL =84 A P9 ¢ S AAAe +BOCY
g8 3§ A5 E 2330 Z M catalytic chain lengthe} 2Fe] st A gl g AMaldch. PTPNSE =%
Z 79 &5 71 110Co] 12 TBP] &Fgko] 20 phrd o 7} Al o] £& Al o] of 4% 9 catalytic chain
length?} S48 2xet Z2EF2E7) 4813l F4be] B g 35 Ao]&lo] 2 2 sub-halfmicron
9] A E (resolution)oll A7} ¥ %] e

Abstract : Positive-type t-BOC phosphazene novolac alkali-soluble resist(PTPNS) is composed of th-
ree components . novolac resin as a matrix polymer, tert-butoxycarbonyl(t-BOC) protected phopha-
zene as a dissolution inhibitor, and pyrogallol tris{methane sulfonate) (PTMS) as a photoacid genera-
tor. In this study, the effects of dissolution inhibitor content and post exposure baking conditions have
been investigated to have a better characteristic curve. Catalytic chain length and diffusion range of
acid are calculated by measuring formed acid after exposure and deprotected t-BOC groups in the
dissolution inhibitor. PTPNS is expected to have the best performance with 110°C of post exposure
baking temperature and 20 phr of TBP content. As the catalytic chain length increases, the better se-
nsitivity and contrast are observed. The diffusion range of photoacid is shorter than 35 A which can
not affect the resolution of sub-halfmicron lithography.
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Fig. 1. Structure and reaction of merocyanine dye.
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Fig. 2. Photoacidolysis of TBP.
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Fig. 3. UV absorbance change of PTPNS(NR/TBP/
PTMS=100/15/5) during post exposure baking(—
before exposure, — after PEB, AB : UV absorbance
before exposure, CD : UV absorbance after PEB).
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Fig. 5. Measurement of thickness variance using sca-
nning wedge(a : laser end-point detector, b . moving

stage).
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Fig. 6. Characteristic curve obtained from scanning
wedge(Thickness variance depending on exposure
dose can be calculated from the dashed line).
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Table 1. Effect of PEB Temperature on Catalytic Chain Length, Sensitivity, and Contrast(NR/TBP/PTMS= 100/
15/5, PEB Time : 5 min)

PEB temperature 100 110t 120T 130T
exposure dose(mJ/cm?) 25 25 25 25
amount of acid formed(mole)* 19.0X10* 19.0%x 10 19.0x10° 19.0x 10
deprotection degree 31.9% 59.5% 744% 85.4%
original content of t-BOC

unit(mole)* 220X 10 220X 105 2.20% 10 220X 10%
deprotected t-BOC unit(mole)* 0.70X 10® 1.31X10° 1.66 X 10 1.88x 10°®
catalytic chain length 37 69 87 99
catalytic volume(Aa) 0.61X10° 1.16 X 10° 147X 10° 1.67X10°
diffusion range(A) 24 30 33 34
sensitivity(mJ/cm?) 26.1 239 22.2 21.7
contrast 34 35 51 6.0

Amount in 1.1 ym thick PTPNS film on 2 in. diameter quartz plate

Table 2. Effect of PEB Time on Catalytic Chain Length, Sensitivity, and Contrast(NR/TBP/PTMS=100/15/5,
PEB Temperature : 110C)

PEB time{min) 1 3 5 10 20
exposure dose(mJ/cm?) 25 25 25 25 25
amount of acid formed(mole)* 19.0x10° 19.0Xx10° 19.0x10° 19.0x10* 19.0x 10°
deprotection degree 2.6% 184 % 59.5% 73.7% 84.2%
original content of t-BOC.

unit(mole)* 22010 220X 10% 2,20 10" 2.20% 10" 2.20%10%
deprotected t-BOC unit(mole)* 0.06 X108 041x10% 1.31x10% 1.62x10° 1.86x10°
catalytic chain length 3 22 69 85 98
catalytic volume (AS) 5.07x10° 3.59x10* 116X 10° 1.44 X 10° 1.64 X 10°
diffusion range(A) 1 20 30 33 34

Amount in 1.1 um thick PTPNS film on 2 in. diameter quartz plate

Table 3. Effect of PEB Content on Catalytic Chain Length, Sensitivity, and Contrast(PEB : 110, 5 min)

NR/TBP/PTMS 100/10/5 100/15/5 100/20/5
exposure dose(mJ/cm?) 25 25 25
amount of acid formed(mole)* 19.0}10° 19.0x10° 19.0x10*
deprotection degree 50.0% 59.5% 52.6%
original content of t-BOC unit(mole)* 1.55X 10 2.20 % 10° 3.07X10%
deprotected t-BOC unit(mole)* 0.78 10 1.31x10% 1.61X10%
catalytic chain length 41 69 85
catalytic volume(A®) 0.97 X 10° 1.16 X 10° 103X 10°
diffusion range(A) 29 30 29
sensitivity (mJ/cm?®) 5.0 23.9 15.8
contrast 23 35 84

Amount in 1.1 pm thick PTPNS film on 2 in. diameter quartz plate
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