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Abstract

Among a large number of factors which influence the success of the overall
lithographic process, the photoresist performance is a central one. Particularly, the
polymers in a photoresist which undergo crosslinking or chain scission when
irradiated with an energy such as UV, X-ray and electron beam, play key roles in
the resist performance.

Therefore, two most conventional photoresists, OMR-83 as a negative two
component photoresist and AZ-1370 as a positive two component photoresist were
chosen to study. After separation of base polymers from the resists by successive
fractional fractional precipitation method, average molecular weight, molecular
weight distribution, glass transition temperature(Tg), cyclicity and structure of base
polymers were characterized.
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3.1.1. Base Polymer?) £8 % &4

a) Base polymer®) ¥

OMR-83 ZE#HXAES &ul, 234, polymer?) 374 AH#F polymerd ¢ &
A8 ZAFeL7) 8)8le, successive fractional precipitation® & Ab&8F polymer® +#
gatgen, 2 FAL Table 19 el ek YHERE H48 polymerd#& 40C
8 2F AE7A 24A12 HxEe AH ) A8 AAAG

Table 1. Recovery and Purification of OMR-83 Negative
Photoresist Base Polymer

L OMR-83 Negative Pr~toresist 30g + Cyclohexane 30g 1

_ Fractional Precipitation in 200g Methanol ]

| Recovery of Base Polymer ]

E N Redissolution in Xylene & Cyclohexane J
l

‘ - Precipitation & Redissolution
Repeat Total of 5 times

!

;M 7 Purified Base Polymer 1
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Figure 1. Chromatogram of OMR-83 Negative Photoresist.
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Figure 2. DSC curve of OMR-83 Base Resin
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Figure 3. FT-IR Spectrum of OMR-83 Base Polymer(1929-982cm ™! Region)
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Figure 4. 'H NMR Spectrum in THF-ds of OMR-83 Base Polymer
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Figure 5. Relationship between Viscosity and Base Resin(OMR-83)Content
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Fig. 6 Relationship between Film Thickness and RPM of Spin Coating.
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Figure 7. Effect of Soft Bake Time and Temperature
on the Absorbance(357 nm, %)
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32.1. Base Polymer 4 ¥9 ¥3 ¥ 54

a) Base Polymerd] ¥ ¢

AZ-1370 ZEHA2E9 base resin® w237l $3tod, ¢ v7tE HA2EQ
Zo] successive fractional precipitation ¥-& AF83l9 polymer A E& EI3H o,
I #AL Tabel 29 Yehd ok AAEZ 348 polymer AEL 50CY AZT A
Z71 A 2427 Axdte] ZF &) A& AAsNAH.

Table 2. Recovery and Purification of AZ-1370 Positive Resist Base polymer

Dioxane 30g + AZ-1370 Positive Resist 30g

!

Fractional Precipitation in 300g n-Hexane
l

Recovery of Base Polymer

i

Redissolution in Dioxane and Methanol
!

Precipitation and Redissolution
Repeat Total of 7 Times

i

Purified Base Polymer

b) A% ¥ EAH £¥
AA¥ AZ-1370 base resin® dioxaned] £3|A)7]x, dioxaned eluting solvent®
AH88t d€ GPC chromatogram®] Fig. 89 U ety gt o] 2¥ AAEY base
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Figure 8. Chromatogram of AZ-1370 Positive Resist Resin
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Figure 9. DSC curve of AZ-1370 Posist Base Resin
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Figure 10. FT-IR Spectrum of AZ-1370 Base Polymer
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Figure 11. H NMR Spectrum in DMSO-ds of AZ-1370 Base Polymer.
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3.2.2. Imaging Process

AZ-1370EX Y HA2EQ A& FAH AAL A7 A9 15 X 15cmA7]¢]
silicon wafero] mask? imageE LY}, Wafert acetonedl Xl Z&% AAHZF deio-
nized(DI) water, hot H:SOs € HNO; €9 &AM Z JAH3E 3, DI waterZ AR &
Azst ALgslgrt TEYANAES EF = 3000 RPMAA 203 < spin coating
3 & 80C ovendllA 30 F<t soft bakedtdth. 15% T UVRYLE w33 F,
ShipleyAt @442 DI waterZ 1'112 A3k 2ol A&t @2Fstsch o) #
Aol Table. 39 VERHR L™ %53 Patterno] A EES &A3tATh
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Tabel 3. Normal and Image Reversal Process of AZ-1370 Positive Resist

(A) Normal Process

AZ-1370 Positive Resist
l

Cleaningg Water

!

Spin Coating. 3000 RPM
for 20 seconds

)

Soft Baking, 80T
for 30 minutes

!

UV Exposure for 15 seconds

!

Developing

323 ¥AY R AE2 Image Reversal

Image reversalo]l& Z X ¥ A 2EQ 313
o] ¥t} image?! Y7}3 tone image® Y+ B
9} decarboxylation ¥g 2 #Q] imidazole®] A& F&
A AYL 9.2 v(Table 3) 284} imidazoled] 24
3

(B) Image Reversal

AZ-1370 Positive Resist
+ 1 wt% Imidazole

!

Cleaning Water

i

Spin Coating. 3000 RPM.
for 20 seconds

!

Soft Baking, 80T
for 30 minutes

i

UV Exposure for 15 seconds

!

Oven Bake 100C for 15-30 minutes

!

Open Exposure

i

Developing

S dH ¥WIAA FY mask
250}, Image reversal process
2723871 918t imaging ¥
IAEY HA2E U}

%
9 2AYE edth
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r ¢
2
@
i
24
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1. 37 SsiAke] vi7hd # 2 2E9 OMR-839] base polymerd) 23} poly(isoprene)
& GPCEA A3 Mm = 30 x 10", Mw = 74 x 10, Mw/Mn = 25, DSC 24 2
I Tg = 4647C, IR ¥ NMR 44 Fperformance index Q; = 0.30, Q- = 9.2, 33l %
(n) = 1524 Al & 2F &o1x AA d9y ASE #FA3AY. 35-50cPe I %
€ YellEd H3d AA £2 s2E 17-18%, A spin coating 3 A5 3500-400
0 RPM, A& A soft bakes &-100TCol A < 15-308-Y& <t}

2. U5 ShipleyAtel £ X8 #x]2E2 AZ-13709) base resin® ¥ & Novolacg GP
CZA Z3 Mn = 956, Mw = 8821, Mw/Mn = 92 DSC ¥4 Ay} T, = 57.3C, IR
2 NMR 4 A3 Novolac 49 E4 peaksS #9<13tdt}.

~
win

2 39 imidazole® H7}5}e] image reversal process parameter 2
imidazole®] HAHE XA HA2E el 1 wt%7} A3, 3¢
100C, @48 AI7F2 20%e] 24 Heds dsir
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