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There 1s provided a patterning process that forms a negative pattern by developing using an organic
solvent, using a resist top coat composition that not only reduces the effect from the environment on a resist
film and effectively blocks OOB light, but also reduces the film loss of a resist pattern and the bridging
between patterns, enhances the sensitivity of the resist film, and suppresses the emission of an outgas from
the resist film. The patterning process includes the steps of forming a resist top coat on a photoresist film

formed on a substrate, with the resist top coat using as a top base material a polymer having a repeating unit

p of styrene having a 1,1,1,3,3,3-hexafluoro-2-propanol group, in whichmis l or 2, and pis0<p = <1 0;
performing EUV exposure using an electron beam or EUV light having a wavelength of 3 nm to 15 nm; and

forming a negative pattern by developing using an organic-solvent-based developer.
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PATTERNING PROCESS
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[0001] AFAREMMN —EERAEE  HEIHIZERNR—E
¢ FERARKEFERTHEREEUDRI B ELEE (resist top

coat) MR EEMKIE -

[ 5805 )

[0002] MR AREIMER (LS HABEEATERBREAE
R - B R BRI BRI o 7E LRI b
ERTEG  EBEEEEESHEIE (numerical aperture ;

NA) B BB - S T A B R R BE B R R R T A
BE -

(0003] 7 0.3 sk B2 ch B 44 46 o1 A B AL e 70588 FR 1 AL 56
(KiF) A FES (248 3k)» HILBE AR 0.13 fREE
HARKE - B KFESTEHEBERTHROBIE (AF)
EHTFER (193 205K) (B TR/ IHEEIE 0.13 BOKH/N
2 0.13 Bk - (EFESBE 4 KRS - BIAIE EERHE (novolak

resin) B R Z & X B ig (polyvinyl phenol resin) » H ¥R
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193 2K B R BH BRI WL B BB R - 87T

RSBV R WS RMAIGIY > CFE T BRI (acryl
resin) R EBIGRIEIEE KBS (cycloolefin-based alicyclic resin) »
B BT 6 A ArF S5 A B RS T4 -

[0004] £ 45 25K B BE RO TC 4 o > MESE L TR B 48 BRL G 157
ERWF, MERE T —RBENEEE - R LUZAESS
RISE - BN ERIATER RSB S hIR A B B CaF, BT IR 4
S p A G p A O R A T R P TR O R R
K AT BEFEE LR GES B AT - Wi 38
TR MBNEER AT BEBEORERA > L EEARBRE
B AF B BIH 45 ZORETE A « BH 32 20K E BT AR
KRB - B TR RIS R A A B S A BAE - (AT
BE B hREME -

(0005 21 32 ok 2 HOTL 4 » FARFFH9 360 o0 S B %
BIFE » T2 13.5 XK BENZ (extreme ultraviolet ; EUV)
B BT R RN SR % 1R S T U A B SR B B B 3B
B ETRE - E - 13.5 2K EUV B BETEES
i o £ EUV Y » EHNIIXRGG > BXERBRNFEEEHNE
WTTE D - F Ut B 5 E R E LR - S T DUER R
EREER MBABHEOHMABAEYER - KT B
BT 0 A G R E R S L RE . B8
FREEBEREZERKEE (line-edge roughness ; LER) K iR E M
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f&E (line-width roughness ;s LWR) o F It » B2 H E S E @ jnE

BT RS BERE S EBTERRF -
’ [0006] EUV High B EFRSESEREMASZABAR TS
LY ERRE - R E (amine quencher) BERIME M2
BB R LR EZ R PRI ROZE  ERMNE EUV e
TR ERB N ERRINE ArF 5T ER B o 7Y ik 5 15 B 59 & 59— /)
#oy o BEIE > EUV HUehBI 48 e 72 K 52 B 2K 8 5 e 5] 7Y 3= 7 R Y
o ZEBMmME R TERE (Ttop) Bk - EHRMEN LB ELERIERE
ARG IEEERRFERYNEE -  ERBFINEERB 2 ER
B =T & HE (tertiary-butoxycarbonyl ; t-BOC) RERHRKERE
ZJ% (polyhydroxy styrene) B KrF ¥ 43 7 5 43 89 5 {40 B Y
BRI GIeh R G - [HBREHE R THE R 1L EE KR FIE S
MR REXE AF BEMENEHRBEY > FHERERE
IEREABENTEKF > FEHPFEHNEEBITAERN T Bk
2R - FEBL - ZNFEFEAISCRK | ATt - AR R BUV M HEF
Ny LB R ERE - BHERERE  TRERIER
MR K E T B R % (outgas) -
[0007] BRT AMERME 13.5 R AKBEENXZH  REHZEE
4% Bl ( discharge-produced plasma ; DPP ) K & 5 ¥ %% & 4% &
( laser-produced plasma ; LPP) B EUV ESHKE EH 140 X F
300 A F K (74t » out-of-band ; OOB) K35 HAEN - EHEEIE
Jt (BBZRE OOB YY) WHME  BEEEANEEREENE
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RHBEMELEHRE - 4 Zr WX FE EUV P £ &

( microstepper) DAYJET OOB Y > HBEERENEE - R THEF
EE ETAHABEREN EUVIREHEST > TEREAEAEEE
S o EEFE 1 BHERMEN EE L RIERRE LUER
OOB JHIE&ME -

[0008) %iEMKITIRHEIES ArF BEME R ERANTEETHE
& o FEFTIRHMM G » TROFEF R | BE—BEEEHEK
o HEEER 1,1,1,333-AE2-REEENEZIGNERET
HREY » BHREE 193 FKRER T & 86RO 58 7 2 1
BEAR -

[0009) EFIZR 2 HHARREMENEZRERE {R‘F 2QY
ARERENREREEIENRE  #FHLEXIEEEEIE
BE RS B ENEREEEZERMBEENERL (2)
LTEEFEABEAERR  gR4ERENEEL R (3) REBTH
RN Bk - AEFZR 2 FR - ATERBERTHRED

i REWhwEETFRIMEE EUV 3% Rt > &6 F4& HFA
RS YIESReBEN EEWIEERE - B E k% 5 ek B 8 B
ERETR—EMNE -

[0010] FEHFIZCE 1 M : (1) EEMAMBIBEAOERT > ¥
s E S ERLE  —EESNEEERTHEEHNKEERS
5 IRH) OOB RTBEE%E : K (2) SEVEEIE - BB R K
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BH 200 RKE 300 RARERENWIERG - BT Hd — 3% 5

PO 22 R ~H BB L - SR SCRR 3 B UL T D R T A S A
5% 7.5 ( hydroxyl-styrene ) 5 B B3 -BA BE 8 S ( cresol-novolak resin )
MIERE BV BIGIAIS 4-F E-2-fKE (4-methyl-2-pentanol ) -
2-BA -2k B2 ( 2-methyl-2-pentanol) ~ B E (isopropyl alcohol)
B 3,3,5-=HE-1-C.F (3,3,5-trimethyl-1-hexanol ) -
[0011] BEAIZH 4 Rt —BHEBS (1) A AR AF BREY
O iy LEBETREEERANRTERNG®S
(polymethacrylate) BER » HHBMEFZUPRINEE &
(2) FEHERAARERNELY R AR EE - 132 BIrEH 6 A
EgBRAAAREENERRY TERRE O EETER
WEAEEHMEE -
[0012] BRI 4 JR4B5E —FE7E EUV MR 5% T 5 f 7l FI A 4 il
B R ENERN S - £ ArF BT o A AR e B
ZHUEEBREUMRI AR A S TaEME SN e e E .
KT B EEGR ArF X — 1 BREE —f BH EUV L ER 5
BERERTOHLLTEN AR BB TREE BUV B
TARIE ArF BT » EUV IR G {87 Al I8 S i el B 60 B B -
- [0013] ELF|3CRR
SR 1 AAKRBEEA EHABEE 2005352384 5%
BRI 2 0 HAHFIE 4771083 5
HFSRR 3 ¢ EA R A BIRE 2012/0021355 5
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EAIZRR 4 0 HAHRF]EE 4590431 57

HAXR S BRAKREEZARFLFESE 2006-178317 5%
HFE 6 BAREEHFHFLBEE 2010-237661 3t
[0014] FEHFIM

FEEFIZR | LB TE2 g E (Proc. SPIE) 5 7969 &,

5 796916-1 H (2011)

[#HAZE]

& H A< 2R B AR SO IR B B0 R

[0015] B biE RAMEMEANMEE ARWHEHR—TEE
ZMHBEEEMTERE R (1) FHEAERBERHERZNRE
B & (2) fisdBEEEHEHRY  ETERRS BERRTTE
g P Bl B R RO B2 B B R B R OOB St @ R AT A PLed B
B KA BEE A R E R MK EE - 1858 ek Bl R /Y 28 80K KAl #
B e B RS ERI TR -

Fit it P RE RO ER 5

[0016] AFEAMWBEXAHEGLE (a) FEE LR RBEHEE L
RyeEEEE N EREEABEIUTEN (1) IRRLZ
BEH1LLL333-AER2-NEEENEZGEERE T pIREGY(E
BEMERME ) EfmB 152 H0<p<1.0:(b) EAE
FRHEE 3RAKE 1S FARERH EUV BREHEIT EUVERSE S LU
R (c) EHERERAREECHBERERAREX -
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p

Q
NS
(F;2<0C:3) - (1)

[0017] BEMRE HMHEZESEEHARSHEUTER(2)
FRERESR 1,1,1,333- A5 2-AEEENEZ GEHET p &
@ FHEHEET A E o - ERSEEMETHAUEHREWL
a7 Eh R'BEKFE X, SEH - -C(=0)-0- - -0-FH-N=;
X f1 X BEEERMEL X, BEAE - §HF R* B C6-C20-
EAESRK C2-C6o-HE R R RAMRBREBIBE BE-EH
o eI C1-C10-2 5 - C2-C6-4H % -~ C6—C10-f N & -
REE MEE  fE WE - EERNNE MLAARETHE
HEH HUERNEBR CI-CI-RE - KEE HBEE  AE -
® BE fFERNENAR vE 182 H0<p<1.0-0<ql<1.0-

0<q2<1.0-0<q3<1.0-0<q4<1.0 0K 0<ql +q2+q3+qd

<1.0
I
R' I
p M ql h/k) q2 q3 q4
X X3
z 1 AN X4
Eq | " G
NcCEy R " s X
(o) "
F3C
3 o - (2)
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(0018] EREEHYZE - PIEHEIIHE J&RYAE B Y0 v 18 1A 8 Bl JE B

FH > ARt EREREEZESEEMl 2-3¢ 8 (2-octanone) »
2-TFHd( 2-nonanone )~ 2-FF fi( 2-heptanone )~ 3-FF f{§ ( 3-heptanone )+
4-FF A ( 4-heptanone )~ 2-C. i ( 2-hexanone )~ 3-2 F{ ( 3-hexanone )
— ® T i ( diisobutyl-ketone ) -~ H X B T W
( methylcyclohexanone ) ~ & Z ffi ( acetophenone ) + FH ¥ 3K 7
( methylacetophenone ) ~ Z B N B ( propyl-acetate ) ~ Z B& T Eg
( butyl-acetate ) ~ Z B& & T Eg ( isobutyl-acetate ) ~ Z B%& X Bg o
( amyl-acetate ) -~ Z B T /& ES ( butenyl-acetate ) -~ Z 8 & /X E&
( isoamyl-acetate ) ~ Z B& 7K B§ ( phenyl-acetate ) - B & N Eg
( propyl-formate ) ~ B B8 T ES ( butyl-formate ) ~ FH R £ T Bg
( isobutyl-formate ) ~ H i X B ( amyl-formate ) - H B & X Eg
( isoamyl-formate ) * X E& B B ( methyl-valerate ) + [% §& B& B9 g
( methyl-pentenate ) ~ B2 T & FHES ( methyl-crotonate ) ~ B2 5. & 2
BE ( ethyl-crotonate ) ~ PJ B BH ES ( methyl-propionate) ~ N B Z &S ®
(  ethyl-propionate ) ~ W B -3- 2 & <2 B
( 3-ethoxyethyl-propionate ) ‘A 2LEZ BB EE ( methyl-lactate) ~ ZLEE 2
Bs ( ethyl-lactate ) ~ 2L B& N B8 ( propyl-lactate ) ~ 3 B& T Eg
( butyl-lactate ) ~ 2L B8 £ T B8 ( isobutyl-lactate ) ~ % B& /X B3
(amyl-lactate ) ~ 2B £ X ES (isoamyl-lactate)~ £ T Bg-2-FEE H
BE ( 2-hydroxymethyl-isobutyrate ) ~ 2- & H B T B 4 FEg

( ethyl-2-hydroxy-isobutyrate ) ~ ZX B B ES ( methyl-benzoate ) -

56794pifl 8
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FEEE ZBES (ethyl-benzoate) ~ ZEEZRXES ( phenyl-acetate) ~ Z fi#

*FES (benzyl-acetate )~ Z KX HES ( phenylmethyl-acetate ) -~ BB &
*EES (benzyl-formate) - FHEE % Z S ( phenylethyl-formate ) - 3-3
A B ¥ B ( methyl-3-phenylpropionate ) -~ W B F B
( benzyl-propionate )~ 7 Z & Z Eg ( ethyl-phenyl-acetate )~ Z B -2-
# ZBg (2-phenylethyl-acetate) # BRI REE P —BH L EEH -
[0019] #&&EMZ > (1) ARERAHEEBETHFMETELE B HEK
@ yad (a) BEHE - EWB (diisopropyl ether) - = £ T i
( diisobutyl ether) - — B X Bk ( diisopentyl ether) - — -IF jX E¥
(di-n-pentyl ether )~ FHEIE X Bt ( methylcyclopentyl ether)~ H &
RO Bk (methyl cyclohexyl ether) ~ —-IF T Bk ( di-n-butyl ether)
Z-% =T Bk (di-sec-butyl ether) + —-% — K% ( di-sec-pentyl
ether)+ —-%5 = KBk (di-tert-amyl ether ) 82 —-TF =\ Ef ( di-n-hexyl
ether) AT M REHBEE  HPEFRZHENWEHRET p 19
@ noamAL LLIL3I AR REEE  HE R E A OBREE
i R (b)) BRTBEEIZA » 8 CT-Cl2 REER : DRk (2)
C7-Cl12 REAEHKE | KRB THHEHBENNERK 85 EZE 250
f§ °
[0020] & EMR - (1) C7-C12 REEEH S EE B EEK
( n-heptane ) + £ & #% ( isoheptane ) ~ 3-H & & £ ( 3-methyl
hexane) ~ 2,3- B -k #% (2,3-dimethyl pentane) - 3-Z & -/R f%

( 3-ethyl-pentane) ~ 1,6-5F — %% ( 1,6-heptadiene) ~ S-FHE-1-C 4
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( 5-methyl-1-hexyne ) - [ ¥k % ( norbornane ) - [& ¥k /&

( norbornene ) ~ — &k — %% (dicyclopentadiene ) ~ 1-FF ¥ -1,4-Zx
2 — 4% ( l-methyl-1,4-cyclohexadiene) ~ 1-B& %k ( 1-heptyne) ~ 2-
EE Mt ( 2-heptyne )~ B8 B 5% ( cycloheptane )~ 2 P& #% ( cycloheptene ) »
1,3- — B HE-B k& (1,3-dimethyl-cyclopentane ) ~ Z % & X It

( ethylcyclopentane ) - B E B - it (methylcyclohexane) ~ 1-FH &
-1-8B © %% ( l-methyl-l-cyclohexene ) ~ 3- B X -1- I & %

(  3-methyl-l1-cyclohexene ) ~ H® B X & © &

B O /&

( 4-methyl-1-cyclohexene) ~ 2-EH E-1-C. #& ( 2-methyl-1-hexene) -

(  methylenecyclohexane ) -~ 4- H X -1-

2-FHE-2-0 4% (2-methyl-2-hexene )~ 1-F& 4% ( 1-Heptene ) ~ 2-F&§%&
( 2-Heptene ) ~ 3-B4# ( 3-Heptene) ~ IE3¥%Z (n-octane) ~ 2,2-—
B i -2 # ( 2,2-dimethyl-hexane ) ~ 2,3- — B H - 2@ %
( 2,3-dimethyl-hexane )~ 2,4- — B E - &% (2,4-dimethyl-hexane) ~
2,5- — B & -2 £ ( 2,5-dimethyl-hexane ) ~ 3,3- ~ B E -C %
( 3,3-dimethyl-hexane )~ 3,4- — FH E - %% (3,4-dimethyl-hexane) -
3-7F-2-BHE -k k2 (3-ethyl-2-methyl-pentane ) ~ 3-Z F-3-F % -
% 52 ( 3-ethyl-3-methyl-pentane )~ 2-F E -BE /52 ( 2-methyl-heptane ) -
3-FAE-Br 2 ( 3-methyl-heptane )~ 4-FF & -FF 52 ( 4-methyl-heptane ) »
22.3-=EHE-%% (2,2,3-trimethyl-pentane ) * 2,2,4-= H E -k k7
( 2,2,4-trimethyl-pentane ) ~ & ¥ £ ( cyclooctane ) ~ IR ¥ §&

(cyclooctene) ~ 1,2-— B E-ZTR I £ ( 1,2-dimethyl-cyclohexane) »

56794pifl 10
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1,3-“HE-B2 S (1,3-dimethyl-cyclohexane) ~ 1,4-ZHE-IZ

fe ( 1,4-dimethyl-cyclohexane )~ Z Z-I& 2 &% ( ethyl-cyclohexane )

Z ¥% & -F C e ( vinyl-cyclohexane ) + B W & - &]& X I

(  isopropyl-cyclopentane ) -~ 2,2- — B X -3- @ &%

(  2,2-dimethyl-3-hexene ) -~ 2,4- — HBH X -1- © &

* (  2,4-dimethyl-1-hexene ) ~ 2,5- — HBH X -1- 2 #%
(  2,5-dimethyl-1-hexene ) ~ 2,5- — H X -2- 2 &%

@® ( >5.dimethyl-2-hexene ) - 33- — H X -1- & &
(  3,3-dimethyl-1-hexene ) -~ 3,4- — H XHE -1- 2

(  3,4-dimethyl-1-hexene ) -~ 4,4- — H X -1- °© %%

(4,4-dimethyl-1-hexene) ~ 2-Z F-1-2 % (2-Ethyl-1-hexene) ~ 2-
BHE-1-B 4% ( 2-methyl-1-heptene ) ~ 1-3 4% ( l-octene ) ~ 2-F %
(2-octene) ~ 3-3 & (3-octene) ~ 4-F & (4-octene) ~ 1,7-F %
(1,7-octadiene ) ~ 1-ZF 4R (1-octyne) ~ 2-FFHR ( 2-octyne) ~ 3-F &
® ( 3-octyne) ~ 4-F & (4-octyne) ~ IF %% (n-nonane) ~ 2,3- " H
H - BF & ( 2,3-dimethyl-heptane ) ~ 2,4- — H X - F %

(  2,4-dimethyl-heptane ) ~ 2,5- — H X - BE &
(  2,5-dimethyl-heptane ) 33- — B O E - B &k
(  3,3-dimethyl-heptane ) -~ 34- — B X - FE &
(  3,4-dimethyl-heptane ) -~ 3,5- — H H - BE &

( 3,5-dimethyl-heptane ) ~ 4-Z E-BF {5 ( 4-ethyl-heptane ) - 2-FF £

% (2-methyl-octane ) ~ 3-FH E -3 £F ( 3-methyl-octane ) ~ 4-FA &

56794pif1 11



1585538

555 104105010 SR ch A GREAE MASRIEIEAR EIEHHE: 1046 15 H
- ¥ f£  ( 4-methyl-octane ) -~ 2,2,4,4- 14 B E - Jk

( 2,2,4,4-tetramethylpentane ) -~ 2,2,4- = H X - &
(  2,2,4-trimethyl-hexane ) ~ 2,2,5- = H H - © %
(  2,2,5-trimethyl-hexane ) -~ 2,2- — HBH X -3- BFE &
( 2,2-dimethyl-3-heptene ) - 2,3- = HE X -3- F &
(  2,3-dimethyl-3-heptene ) -~ 2,4- — H X -1- FE &
(  2,4-dimethyl-1-heptene ) -~ 2,6- — HBH X -1- BE %
(  2,6-dimethyl-1-heptene ) - 2,6- — H X -3- F &
( 2,6-dimethyl-3-heptene ) -~ 3,5- — B EH -3- BE %
( 3,5-dimethyl-3-heptene ) -~ 2,44- = H X -1- 2 &
( 2,4,4-Trimethyl-1-hexene ) -~ 3,5,5- = H * -1- @ &
( 3,5,5-Trimethyl-1-hexene ) ~ 1- & # -2- B F - & O &
( 1-ethyl-2-methyl-cyclohexane ) ~ 1- Z % -3- B & - ] 2 I©
( 1-ethyl-3-methyl-cyclohexane ) ~ 1- Z & -4- H B - IJ]& © 1%
( 1l-ethyl-4-methyl-cyclohexane ) ~ KW #¥ - & ©C It

( propyl-cyclohexane ) - 2N £ -E 2 it (isopropyl-cyclohexane)
1,1,3-=HE- B2 (1,1,3-trimethyl-cyclohexane ) ~ 1,1,4- = FF % -
2zt (1,1,4-trimethyl-cyclohexane ) ~ 1,2,3-= B E - 2 §%

( 1,2,3-trimethyl-cyclohexane ) ~ 1,2,4- = H E - I§ &

3

o

( 1,2,4-trimethyl-cyclohexane ) - 1,3,5- = HOE - 38

o

[
( 1,3,5-trimethyl-cyclohexane ) ~ %% A HE - I&E O

( allyl-cyclohexane ) - J\ & Efi ( hydrindane ) - 1,8- F —

=%

56794pifl 12
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(1,8-nonadiene )~ 1-£4R (1-nonyne) ~ 2-F 4R (2-nonyne) » 3-F

# (3-nonyne) ~ 4-F & (4-nonyne) ~ 1-F4% ( l-nonene) * 2-F4%

( 2-nonene ) ~ 3-F 4% (3-nonene) ~ 4-F % (4-nonene) - IF X
(n-decane )~ 3,3-ZH E -3 47 (3,3-dimethyl-octane )~ 3,5- _EF &

- ¥ £ ( 3,5-dimethyl-octane ) -~ 4,4- — H X - ¥ &

( 4,4-dimethyl-octane ) -~ 3- Z H -3- B FE - F &

( 3-ethyl-3-methyl-heptane ) * 2-BH & F & ( 2-Methylnonane ) ~ 3-

. B E T4 (3-methylnonane ) ~ 4-B E F £ ( 4-methylnonane ) ~ 5
=T & -8 2 & ( tert-butyl-cyclohexane ) ~ T & B O &

( butylcyclohexane) - T FE-ZE 2 4 (iso-butyl-cyclohexane) ~ 4-
ERE-1-BFE-IZE2 S (4-isopropyl-1-methyl-cyclohexane ) ~ X E

I X /% ( pentylcyclopentane ) - 1,1,3,5- H X -3 O K
(1,1,3,5-tetramethyl cyclohexane) - Z+ — % (cyclododecane) -
1-% 4% (1-decene) ~ 2-Z 4% (2-decene) ~ 3-Z 4% ( 3-decene) - 4-

’ 2% (4-decene )~ 5-F % ( 5-decene )~ 1,9-% — 4% (1,9-decadiene ) »
+ & -%& ( decahydro-naphthalene ) ~ 1-Z %t ( 1-decyne ) ~ 2-Z

( 2-decyne ) ~ 3-X R (3-decyne) ~ 4-FJ# (4-decyne) ~ 5-F

- ( 5-decyne) ~ 1,5,9-% =4%% (1,5,9-decatriene ) ~ 2,6- — B} -2 4 6-
¥ =% (2,6-dimethyl-2,4,6-octatriene ) * ¥ % (limonene) ~ H

# & ( myrcene ) ~ 1,2345- FH H H B KX — &

(  1,2,3,4,5-Pentamethylcyclopentadiene ) ~ oa- 7k HF &

(a-phellandrene ) ~ 7R 4% ( pinene) - i 4% (terpinene) ~ PUE =
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2 X — 4% ( tetrahydrodicyclopentadiene ) ~ 5,6- — & -& [k = /&

( 5,6-dihydro-cyclopentadiene )~ —%& X — & ( dicyclopentadiene )
1,4-3¢ — 4 (1,4-decadiyne) ~ 1,5-F —# (1,5-decadiyne) ~ 1,9-%
—H (1,9-decadiyne) ~ 2,8-F "t (2,8-decadiyne ) ~ 4,6-F R

( 4,6-decadiyne ) ~ IF+—4%% (n-undecane )~ [KE-ZHCO b (amyl
cyclohexane ) ~ 1- + — #& ( l-undecene ) - 1‘,10- + — = &

( 1,10-undecadien ) ~ 1- + — ## ( l-undecyne ) - 3-+ — &

( 3-undecyne )~ 5-+—#& ( 5-undecyne )~ =#&[6.2.1.0*7]+ —fx -4-
# ( Tricyclo[6.2.1.0*"]undec-4-ene) ~ IE+ =% (n-dodecane) ~ 2-
B i -+ — # ( 2-methyl-undecane ) ~ 3- B E - + — ¢

( 3-methyl-undecane ) ~ 4-FH E -+ — ¢ ( 4-methyl;undecane) ~ 5-

B i -+ — % ( 5-methyl-undecane )  2,2,4,6,6- 7 - B & - B&

o

( 2,2,4,6,6-penta-methyl-heptane ) ~ 1,3- = B E - & W %<

o

( 1,3-dimethyl-adamantane ) ~ 1- Z % - £ Hl

( 1l-ethyl-adamantane ) ~ 1,59- I + = @kx =

=0t

(1,5,9-cyclododecatriene) ~ B3 (toluene) ~ ZE X (xylene) -
BN ( cumene )~ 1,2,3-= B F-25( i,2,3-trimethy1-benzene)\ 1,2,4-
= B ¥ - % ( 1,2,4-trimethyl-benzene ) -~ 1,3,5- = B X - X

( 1,3,5-trimethyl-benzene ) + X £ ﬁﬁ. ( styrene ) ~ a-EH E K Z &

( a-methyl styrene) ~ T £ - ( butyl-benzene ) - - T E-K

( sec-butyl-benzene )~ 2T -7 (isobutyl-benzene) - B EH XK

( cymene ) ~ — Z 3:-# ( diethyl-benzene) ~ 2-Z E-#-Z H X

56794pifl 14
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( 2-ethyl-p-xylene) ~ 2-(N & - Z# (2-propyl toluene) * 3-FNE-H

# (3-propyl-toluene) ~ 4-FNE-BHFE (4-propyl-toluene) ~ 1,2,3,5-
'R E B ZE (1,2,3,5-tetramethyl toluene ) ~ 1,2,4,5-P4 BH 3 B 3%
(1,2,4,5-tetramethyl toluene) ~ P& %5 (tetrahydronaphthalene)
4-7X B -1-T % ( 4-Phenyl-1-butene ) ~ & = L &£ F ( tert-amyl
benzene ) * J& #F ( amyl benzene ) - 2-F = T #H - H FE
( 2-tert-butyl-toluene ) ~ 3-Z5 =T & - X ( 3-tert-butyl-toluene ) -
. 4-FB =T E-BHIZE ( 4-tert-butyl-toluene ) ~ S-ERFEH-F-— B F

( 5-isopropyl-m-xylene ) ~ # % E X (neopentyl benzene ) ~ 3-FH £k

Z # ( 3-methyl-ethylbenzene ) -~ & = T # -3- Z *¥
( tert-butyl-3-ethylbenzene ) ~ 4- 8 = T X - ¥ - — B ¥
( 4-tert-butyl-o-xylene ) ~ 5- & = T & - - — B &
( S-tert-Butyl-m-xylene ) ~ & = T & - % - = B
(  tert-butyl-p-xylene ) -~ 12- — B W # - XE
‘ ( 1,2-diisopropyl-benzene ) -~ 13- — B §KH H -
( 1,3-diisopropyl-benzene ) -~ 14- — B §K®H H - |

( 1,4-diisopropyl-benzene ) - N & -ZX (di-propyl-benzene) ~ 3,9-
+ 8T =R (3,9-dodecadiyne ) - H B E Z ( pentamethylbenzene ) -
NHEZSX (hexamethylbenzene )~ =& - (hexyl-benzene) - 1,3,5-
= ZFE-F (1,3,5-triethyl-benzene ) B 124- =72 HE-B2 I
(1,2,4-trivinyl-cyclohexane ) FTfl KW RH PN —EXLERE

BE (2 BEEAGRAAEESHEEEREANEBRERNS R

56794pif1 15
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F355 104105010 PRI EMBEURETEA fEERR: 10446 515 B
BERKEZCHEHBERBRIMETERE -

A B R B B

[0021] #R 3% 24 2 97 6 (B 25 b B4 72 - 35y 6 I A B B 0 L B 60 T

B AR AR Y o TR R IR R 2 R P RS e 0 B T B R SR Y R 4

% DURAEE A b b B TE B A R BLTE A &

BT AIRRFMBEOBERE - EILAR  BHEEZEFNERYE
T E B R AL - ARPN MBI EEFEARY

B HEENERER T Wit TARBRE2ERELE @
B - b5 ABEMEREARYETARTIAEE R
REAE Bt ERaNRaEBAReTYSR 5% 25

140 23k 300 25 & A B EUV B 55 JE B W B 41 OOB 3
WRM o BUERETRAEML - BE > HEBERVEBRRTY

s R 1 B 0 B ) R B SR B VA B R - UL - AR B R B AR
BERFSHMEAE  AFEREEZBRNABEBCEERES

B BRSO BEEROIMEIEEWEES - ®

[ =X B ]

[0022]

[EREHH]
[0023] LK Z2EMEAFLERAZANEERAKRENE
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F25 104105010 SP AR E MBURIS A fEIEB 10426 515 0
Bl -

[0024) 7k 55 B9 i 98 58 25 632 00 F 20 A00AT 6 2 b SR 48 2 v A
ERBRATRROFMBERBOYRTERR (1) 6o HE
KRR TE R B A S A BIR A9 BE - (2) UL OOB 3%+ B (3)
B (2) MEBEEXOEELE (b) BEZHHES - HBH
EETEE BTN EREEEELE - B % RaBREYS
TR EEE - B S E R LA - [ T 8 i
@ K@i -
[0025) AR - € 135 BAREET » GET - BET - 95
FRIFE T BAEHORRI - T8 EFRREFE 13.5 2K T
BAREE - BAREWE 13.5 2KBEETLEHRY - £5
G TR B 13.5 20K 52 T £ETE 5 %70 A B i
B - 7R (S S TR EUV B o ek S A (5 8 L
R — AR - E - SRR A S T R - I
@ FunERENEBELENELRAVEEY I NEERRER
o 0 0 TE 22 1 ST 4 BE AT ( scparate cup ) » BRI T 380 B i Bt 3
o BT B E R T AR R R RS - W
RN MEEEBARN T REATERAY TERRERE
10 22 B MY - T AL 748 T e B T 2 T 6 S SE M MO TR SR
[0026] #eEE (alkyl group) * & b %EE E ( fluorinated group) -
AFBEEE (hexafluoroalcohol group) R MM HIREAES
5 0 TIPS A BB B o VS R B S - (ERA S
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E REAABEEEEF 6 HMERT EREAERNE - &AM

AEEEAGBEEENREYERNIMBRERS BREFVE
BEPEERIFNEEE  SEMBAENE -

[0027] FHIEZEFHR - LATRIRE (polyhydroxy) F Z IR EBER Hi
ehFlFE EUV BLEAMBSE AR - BREHRN EUV &
N HEREEAREEERERELR - Wit B T738
MPEHEIMBERE  CREURKREXEZBSERODIBE -
[0028] ERHEEMELE (PAG) BEHEERGY T HEBIPlIEH
B - RRIMRE > HHEAEFBEE (sulfonicacid) BEERGWE
$ERY4EEE (sulfonium salt) B EMEE (iodonium salt) HYERE £ H
] F5 FH A S A T S R TV 0T ) S R R EOE E L R [ SR Y R
B RLEFREHEERA (BRI 5) - BRIBEIRAE RE
BIEEE T HRAHEE  BHERK PAG PR —ERER
BEMERMPTEHFOEHBERCHEBRNERETE TEZEE
EERE BEEREROREERLENTIBA -

[0029] RBAFHNW —FHAIVTIEBERFERTES - F
BEmEREMETHEBERX (1) FIRTZHEEFES 1,1,1,3,3,3- K&
2-REEENEIANERETHRSY -

(&C"“)‘ s (1)
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£ 104105010 BirP X RII B EBRETEA EEEH: 1046 5 15 B
(B -mB1E2 H0<p<1.0)

[0031)] #AEEE 1,,L1,3,33-AE2-NEEENEZENESEER
THREYVESEUBRBEBE T -LTRRANRESEEET p
HERE -

[0032])

" A\ A N XY 6
OH
CF;
F5C CF; CF;
HO OH oH
‘ F3;C CF; CF; CF; F3C
OH
S > N Bk A N CFs
OH on
CF;
CF; CFs
OH
F;C——CF; OH
OH
OH F35C” | .CFs CF, OH

(0033 BEFH 1,1,L1,333-AE2-AEEENEZBHNEEET »

@ THZ ERESFETHRSURIASE  EEAREMY
FA EUV %8937 B9 B - $00 %0 B 40 i 51 8 i 1 6 4 8 2 48 I BE 4% OOB
HHHE - L H » EBHEHN EUV B BEHELAEHEEE
( phenolic hydroxy group) EHETHRE  BENWRSWAE
4 —REF (secondary electrone ) HR ZREFEHAHE T HY
e A FIRE MBI B - HEHET p KREWEH
BETEELTER (2) T ql B g4 Fow -

[0034])
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RS,
2 (\/x“r
X
Eq\ I ¥ 3 oy
4 -
\kCFs R’ R ‘\Rs ’\1
(FC OH ) : R
3 m - (2)

GExXf R BERFE X, BEH - -C(=0)-0- > ~O-HK~-N=;
X, F1 X B RERMERE X, BERE - S35 R* 5 C6-C20-
BERER C2-C6-%E R RRAUREEBILBE  RE-H
§8 - L HERBIR C1-C10-52 % ~ C2-C6-4 % - C6-CLO-JER -
MEE  MEE - £F - WME - fENSE LREFETHR
HEHE - OYHKEIRCI-Cl-EE - REE HEE - &% -
ME fEIKNEIRvE 152 H0<p<1.0-0=<ql<1.0"
0<q2<1.0-0<g3<1.0-0<q4<1.0LAk 0=<ql +q2+q3+q4
<1.0)

[0035] AMEAEHEET q WEBNFCHAEE TR -

[0036]
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m@m@e}m@e}m

. &&&D&&&O@&&r
b&&b&&&b@@
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[0037)
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2020 2630 30 303y 3
LA B
20,400 &0 ot &b
A% B
o 2odo do do dot &
G A
Yo dodo o dodet iS e

Y 2%
o 3 d

[0038]
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B2 104105010 BT sR BERIRIETE A {EIEES : 104456 5 15 B

;#JYOR o by wlpe wdpo

:téug@

& L“l' %ii

sy

\.“

R /u\(o Rl O R
’ \OH l
[0039)
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'c'l' %ii

P P &%
30 &

.;.f
%}C@

[0040] ANESEEET QWERBNEEEMES T -
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[0041]

0 w0 @
i ot o N
OO0 O 0O ¢ ®
" > > > > = N AN
OO0 O O O <
F OH o0 \'Oro HO OH
%
0 O C
SCRpt
e

[0042] AMEREREET QWEBNSEESES T -

[0043]
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5 & & &y
Ty &b, o & &b, &
5y &, S & &, &

tu‘y“*““r“f‘*

[0044] FANERERET AHWERNFEESNES T - -

| [0045]
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5 104105010 SEPGREAESEAEIREER fEIEHH 1045E 6 H 15 H
CESE @ EE ¢ &
VECE CEEE

$ s
. Cood
OH F
F
| — _ _ ,
"G EE L Lo, o O
() $ O S
. N o &
—0 l 0. (8]
S S

[0047] ABHVWEXVEERE LEFEHESR 1,1,1,3,3,3-R&-2-A
EEENEZGHNECSET p HAENREY (EE®EMEN) |
EAESEER 1L,L1,L1,333-AA-22-RAEEENEZGHNERET
p I EBRIREY (EBLERS » HR@EMEN) - BT HHIRN
EUV St Bt B e BRI H R - ABFNREMERER
BT p AR REEARANERERET 123 R 4 ED
— KB -EHET q WNEFBEZLRE  LBE-F
( vinyl-naphthalene) ~ Z #&Z: - (vinyl-carbazole) - B35 &K
EEWFEANRRENZAER BEHET QWHEAIB_FIE
( Stibene ) + % Z %% % -2 ( styryl-naphthalene ) B B Z5-2Z /&%
( dinaphthyl-ethylene ) : E & B T q3 W E #l B & /&
(acenaphthylene) « i (indene) B{H 7 kM ( benzoforan): KE
HEIT q4 WEFIBEHEL (benzothiophene) - £t q1 ~ g2~ q3

K q4 B A B o B R B A 00B B AE K
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325 104105010 5P s ERAAE EHUREESR fEIEBH: 10456 515 H
WEMBREFERARRESYRES -

[0048] BEAE 1,1,1,333-AE-2-NEEXENEZIGHNEEET p
Ml E AWEEETHEHES 001 <p<1.0-0<ql<1.0-0<q2
<1.0-0<q3<1.0:0<q4<1.0;8ES02<p<1.0-0<ql<0.7-
0<g2<0.7-0<q3<0.7-0<q4<0.7- BREEEHF 1,1,1,3,3,3-
ANEL-NEEENEZGHNEERET p WREYHNS T8 &E
WEHES>FE (Mw) HEES 1,000 £ 50,000 - ZESFEBEB
@ 50,000 RAVERBNBELE TWBRETESRE - EHT
BEREE 1,000 BEPRTAEIERVEBLTREHENREIS T

Pl P 4% VA B AR SR € hn -
[0049] IRBABHNEROIZ AR MBI ERENRESVWHIR
FEEEREHEBOEBEHERSGEKE (PIOBR-ETHE
(azobisisobutyronitrile ; AIBN)) B FEHAT4E B EMAE (Fla0Lt
FH# (alkyllithivm)) REINET (BEEFRE) 5(8% - RETR

® BUEEXNMPEMB FERET  EHERGERBNESNR

R (BRI BEASY (azo-compound) @ HF 2,2'-1F
/Y% (4 H & & 24 Z F E KB ) (22 -Azobis
( 4-methoxy-2,4-dimethylvaleronitrile)) ~ 2,2'-{B 5% (2,4- —H &
IKBE) (2,2° -Azobis (2,4-dimethylvaleronitrile)) ~ 2,2'-{BH &8
THs (2,2 -azobisisobutyronitrile) & 2,2'-{E& % (2,4,4-=H
K&e) (2,2 -Azobis (2,4,4-trimethylpentane)) ; BE AW EY
( peroxide compound) > HFEBERAFXKEFE=THE (tert-butyl
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peroxypivalate ) ~ @& 1k B HEE (lauroyl peroxide ) ~ & A F

( Benzoyl peroxide ) LA K i@ & 1t A FEBR 25 = T BS ( tert-butyl peroxy
laurate); KB BREEE - G5 BB (potassium persulfate ) ;
DIREARFERER  FIINESAVEZREFNES  EEESR
fk. & (hydrogen peroxide) EEZERRGEEE$H (sodium sulfite) KIFH G °
ﬁﬁﬁﬁ"iﬁﬂ’]ﬁ‘% RIEEIR ETTARIBEBRIEL - RENEHRAE K
HENRZREERL EEANZTEENELENEEILRE
0.00l EEFALESEEEFSL REENR 001 BEEHTILE
200 BEHLE -

[0050] I H - REXREAEREGEEIFETET - mmfﬂ’ﬁﬂﬂ’%
BEAEGHFHRERENEE - REBENWHELTHR B &
¥E Z B Z B8 (ethyl acetate) & ZBZIE T B8 (n-butyl acetate) ; Ff -
BAERER - FE ZEF (methyl ethyl ketone) K HERET EMH
( methyl isobutyl ketone): FERFRE S HEHRIKE - BERE - =
EERBCK B BERNERZ-EEEH BUGH - 0
FE T ZB¥ - —IELE (dioxan) -~ Y& LM (tetrahydrofuran) ~ —-1F
TH Z-EXBE_REKE -  ELERBTEREREREGMER
HEMEREIRER - It H > JRKBEREMN S TERER -
B+ " $c EFiEE (dodecyl mercaptan) ©

[0051] R&KERRERRNERESEEBREI BR85S,

HEEBEE 20°C £ 200°C > WENFEETE 50°C £ 140°C - AR
EERENENNERERE I ZRARE - REAFHNILER
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555 104105010 FEh 3 ERAAS HMEISRISER BIEEE:104FE 6 5158
Bl BEREVBHREREYT BB TR ERBE S KEBE S5

R E ST A EET - SEF BN BEHRLEERER
BT -
[0052) P 14 i 6 50 T 1 B AL 70 0 4 1 R 155 R T ¥ 9 S Lt (L
A RBE RN SEERS 1,1,1,3,3,3-A5-2-NEEENEZ ALY
BEHET p WREY - TABRBERNSERS 1,1,1,33,3-A%
DRELENEZANERET p WRAWNBHHI B
® . comar AmEREo-mRE- CRTE CREE-
Z-EREE - PEBRRE - PERCH -FTH  Z-8-T8 -
TR S-SR C-FOBRLBESWNBREET
[0053)] FEwMtEBaER AR | KRBT (10135
) EAEHESEK 85 EERK 250 EHY C7-C12 REHE > B
WERREERK - 25K - 3-BECR - 2,3-°"HRE- KT
ZE-REE - L6-ETR - S-FE-1-THR - BRK - BKG - —B
R -BRE-L4-TRE T -BEAR - 2-BEpk - BERLE - BB -
CEE-BERG ZEBRK - FEBECK -FE-1-BSH
RE-I-BEM - EEEBCK  4-FE-1-REHE - 2-FE-1-T
W% 2-BE-2-TF - 1B 2-BEME - 3-EERR C Bk - 2,2-F
BB 23-THRE-B 24-ZHE-BK - 2,5-TRE-T
CHRE-E 34 TRE-C - ZE2-FE- A 3-ZE
3-EREE-RAE - 2-FEL-ERAE  3-FREL-BRA - 4-FE-EREE - 2,2,3-
CSEE-RE - 224-SHE-Rk BT BER - 1L, FE-
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BoOk 1L3-2“HE-BCOK - 14-ZHE-BRCk - ZE-Fok

ZHE-BOE  BRNE-BRS - 22-2HE3-CK - 24-"HE
1-8%%  2,5-“HE-1-COF - 2,5-“HE-2-CF ~ 3,3- " F FE-1-
O 34-ZHE-1-OF - 44-ZFE-1-0F - 2-2%-1-C8 - 2-
FREE-1-BRNE - - - 2-SE0E 3-SR 4R LT-E 2R 1-
SEHR S 2-3EHR - 3-FEAR - 4-3EHR  EEAE - 2,3-THRE-ET - 2,4
TERE OB 2,5- B -BELE ~ 3,3- TP - 3,4- " HE-BE
B+ 3,5- T FEE-BELE « 4-Z2-BRAT  2-FR RN  3-FIEE-ELE
4-FEL-FELT - 2,2,4,4- T BB -RBE ~ 2,24- = E-OfE ~ 2,2,5-=
AT 2,2- T EE-3-FE 0 2,3- SR E-3-EA  2,4- R E-1-
BEf%~2,6- I E-1-BEME - 2,6- TFREE-3-BE AR - 3,5- T A3
2,44-ZHE-1-BR - 3,55-ZHE-1-CF - 1-Z2E2-FE-BT
B 1-ZE-3-FE-BOK - 2E4-FE-BOK RE-BEOK
BERE-BCK LI3-ZFE-BOk LL4ZFE-BSKR 1,2,3-
SHEBEDK  124-ZRE-BCK - 1L35-ZFE-BCK &
WE-BOK - NG - L8-FTk « 1-FH -~ 2-F5 - 3-T4k - 4-
TH - 1-FH - 2-F8 0 3-T/8 - 4-THh - EXE - 33-2HE-F
Jr  3,5- B - 44-T - 3-ZH-3-F PR - 2-
AR -EETK 4FETR  SSTH-BOK - TER
O  BTE-BCOK  4-ERNE-1-FE-BCHk - REBRK
1,1,3,5- WU E- ROkt - B+ 26t - 1-B5F - 2-8M& - 3-F5G - 4-
Zefh -~ S-FHB C 1L9-R M TH-E 1B 2-F R 3R
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FB25 104105010 SEP AR BMBIREER {EIEEHE 1046 5 15 B
4-FRR -~ 5-FIR1,5,9-R =45 ~ 2,6- " E-2,4,6-3F = - NG -

At ~ 1234S5-AREREKE  o-KFME - IRIF - TE51E
E BRI S ZER-BR A CBRA L4 TR
,S-ZEh ~ 1,9-F 25 ~ 2,8-F 2k - 4,6-F T - E+—4 - X
E-BOH - 1-+—8 - LI0-+—Z8 ~ 1+ —H - 3-F— 5
R ZE([6.2.1.0" ]+ —Hk-4-5F - B+ ke 2-FE-+—k
3-FREE - —f - 4-BHE-+—b%  S-HE-—f - 2,2,4,6,6-F-F

@ xogp 13CEE-SEK -ZE-SE - 1L59-B T B
B CHERRECI123-ZHEE-E - 1,24-SHEE
L3S-ZHE-F -T2 o-FEXFZHE TE-F -E_TE-X
BETE-X BERNERE - ZZE-%¥ 2-ZE-H-—0% . 2-/E-
RS 3-E-E  4FE-FE - 1,235-HEEHEE - 1,2,4,5-
PR UEE - 4-F T BSREE - RE 28
SETE-FE -3EZTE-FE 4FETH-FE S-BERNE-MH-

@ o opmEx o EEZE BSTEIZE 4BESTE.
M-ZEE CSESTHEM-REEE=STEY-SHE - 1,2-Z
BEMEE 13 ERNEE LT ENEE  CREE
TR AREE . AREE  CE-E135-ZZ2E-F

4-ZZRE-BOREEBEAYHERE D - REEBHEER

C6-C10 BK¥ BRI C7-C12 REFHWMEERES 0 EEFHH
BB EEES  EES O EEEALRBRIWEES
St REES SOEEHAEREIA SOEEFSLL -
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[0054] RIBAZFHMKERES < AREBERACHENTSFIEE

BERMAEERESE  BHRR > TEEHIEM.E (active
beam) B 4E4) A S FETT o E A B AW CEBELR) - £
EHEBRNTTR SRR MU EERN LY T IERRESH -
BENBREABNESSESE  HE NBHEABOR
( N-sulfonyl oxyimide) E(f5-O-F#EE ( oxime-O-sulfonate) ° &
EHESBHTEERULTRENESEREVRESYER - 51
v iBEE BEEROSEENNAEREEEHFFAME
5 2008-111103 $EA9 L (01221 B35 (014215 T3k « 38 B 7R A%
EAERERBERYT BT EEREIEE S MIOEE
B -

[0055) R i A< 58 9 40 B B 6 01 2 FE A B S f B RS I L B B TR 22
B R T E A R - MR 6 R B0 H AR B
=R S A B ZE 2008-111103 SE A9 EEFE[0146])% B ¥4 (016415 F7
oo BEAMEEEE > UETERARMBE RO AR
(rectangularity ) » $ i 36 17 168 A B 75 4 B B B Ve VR B RRAE T 470
B 81 [ 2 69 LWR -

[0056] MRBABENLERS > FEEERTRNERLEA
R - SR VE M A0 AR A B R B A B K58 2008-111103
B 49 B3 7 (01651 % B3 7% [0166] 9 B3k -

[0057) ¥ 10 25 47 i 750 16X ¥ J AL 5 70 o1 9 S5 T OF% ok T 4 A 4 0
100 &80 TH R B EBARYERES 00001 BEHE 10 BR
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fo > %A 0.001 EERE 5000 EE1D -

(0058 45 i 7% 5% B3 iy It B 16 07 2 FiT 74 1) 2 1 S 72 1 S L /S . 22
IEA FR B R AR s B LR ERRMAEEs (8
BIkE) BABELEEREEREHANEEET ¢ R/HNBTE
FEERESSELXENERET O AR (7) Fix (IHEHX
BR 6 BIERTE[0041]ch ATl ) - FFE - 40 b3k /) B 22 4 B ¥ [0038]
Bt - AT KB EERESEAREE IHWELEE TR
® srssmpE (LWR)-
[0059) HEHEBERYTINE —REVWNEEFHH TR
(Mw) BJ%i B A7 1,000 & 500,000 > SEMEEZ MR 2,000 E
30,000 « FEEHE S FES 1,000 AR 1,000 RS - HGH
Fian B R Y B BIFmEVE . BB EEES FES 500,000 HE
2 500,000 R &Y AN FMEERMEERTFRERELT
&3 5 E AL BT AW BB (footing profile) H& -
[0060) FARHMBHEIMERY NSRS LRAWT  KEWAHT
B (Mw/Mn) BREREEEIRBENEE L REBX
RIBEBAEHE  EEERREATERSASHFERSHE
EEREREYS - Bt RIBEE LR R /N B LER - 0
ERENSFERSFESHNEEEAEA - AL BT S
MEAREHEBEER THMTMBERY  BERANSRA LT
S TESHBRENGEES 1.0 E 2.0 HRER 1.0 E 1.5
Hy e sy R E o -
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[0061] FRERFAIREB AR HR L E I AR ERACHESN T

C aEEREBARY HERAHBAEELSTHRSE (1) PR
NFEEREEF(2) HEAABHENOTAEEREHKRWELNE
BRI EEEE  (3) B RaBERE - & (4) EHAE

TR -

[0062] E4 » HEEE LBBOLHEE - LHEMBEES &F U
%ﬁﬁéf*%ﬁ%EWJCE!"]E"%ﬁ%ﬁ%@ﬁ‘é%%%ﬂ’ﬂ%é’%é%&@%
B - BEIKR O WHEWEHERSTERR - WE > BTHED
FEREEHECEBEARYNSEE  BENREFEHLHANE
BIREHEACEANBENARBEEER » #FHRERSE
NFEEMAR (2 RAIMBEAREEFTNHFFLMAES HI-246173
) EREEREEWAEARHEREERDBE R R BEMRE
EEURA KB BEERY D EERER -

[0063] Highfife e /S EEERNHER 5 RHKE 500 K - &
S 10 25K E 300 £k - HABHEBRYNEFRETRGAERE
HREBEABEEENFERNGBRENTRARERY > UEHEAREE
BB EE A B EE 2003-149817 SEATA - bl B B P9 A% BR ER HUER
SHBEEEEBRLABEEIANAR - Z-BHREFRGAURE
BELBMNERY MHAREEFHNFHFLBEKSE 2006-178317
5% P it

[0064] % > FEHEAAZHNGMEEREHERYELHEK
FRREEIER G - BHIRR - SRR EZEB AU RHIEE
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HEXRK - P eBEEBEARYEERS > afERM ERER

AR CHEEKENMERESE > Wit AT EEEEERE RN RE
REBVEFEZEHEKY  ALEFERNRGEEEEWEEE
RENHER2RKE2008K FESSEXKESORK-BT
RHEBEREECEENRE  UERARESERM S (rotation
coating method) KR E R /¥ (vapor prime method) » B
ENEREEM S E - MNELMEHMAEANSE  ®EH

@ 2R (1) FEE@AHEENRAERR (2) BHEEERIKER
Bl IR G B H -

[0065] #RBABHNILEHOINETRAEEEZE D o9ieh
BIER B OEREERES 3 BR/BDRBEN 3 2R/ BES S
RAK/BEER S BZXK/B -

[0066] LiteHiehfiIH®/GETBBIE L% » BN EZS
BROCREEITE 3 K E 15 Rk (EUV) HE TR (EB) By -

® ZTRAERETHIE (post-exposure bake ; PEB) » S /THEE » £
NMZEEBEREEEZE T 3WE 0 - EREABEEZBN
B0 - 2-F8 - 2-F£ 8 - 2-5RET ~ 3-5EF - 4-55Fd - 2-C /A - 3
CH~-—ZTH HEBRCH X2 FEXZEH - - ZBHE -

ZBRTE - ZBHRETHE  ZBKE  ZBTHE - 2BEKRE -
ZBRZEEE - FEAE BFRITE FHRETE - PBRXE 9%
RKEE - RKERFE XEARTE CoBEFE EBEEBZE K
BRHFEE WERZEE WE-3-26 28 - 3LBFE - 2LBZE - 3L
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Bp-2-fSH R 2-RERTHMIE  FHRRTPE FTHERILE -

ZEEE - ZBTE  ZBREFE FERYE WEREIE - 3-
FHNEHRFE AERTE - %Z@ZE‘E&ZE&%-Z-$ZE§ - FERETE I
T BREMNEEHBEEZEETER DR CHEEK EP R IUE R E
£ HERBRYEEEOFMBIERE - it > TEEMNME
RETEEIERZE  MEFRER TRENREZNNBREE

[0067) EEEE TR > EAMERENEALBEREE - WK
BEFE BVA RN B B b B E B R BIRE & 1 1 18 12 J1 ek B B HY v
TS - BENWRERENESS C3-C10EEHE ~ C8-CI12 Bt
)~ C6—Cl2 i - REHNGSERLEY - WILREEILFE
BEE B A FEHREZRMER L -

[0068] AIMMEEIREER Co-CI2 R EPIR * Cbe ~ BRELE - 3F
g~ T BT bk T2k BERKL  ZHEERE K
ROk  FEBCHK  —FERCHK  BER B¥EHERELE -
FARMHERER C6-Cl2 BEMERIR « O - BG4 - B
of - BFE-BCOK —HFE-RCKE BRREREFXER - ARMTR
W Co-Cl2 REMEMRS : TR - BIR - FREEELY -
FARHERERN C3-CIOBRENEMR  ERE  2RE - 1-TE
B 2-THE -RTHEE -FS=THERE 1B 2-KE - 3- KB
EERERE - HTREE  2-HE-L-TE - 3-HE-1-TEE -~ 3-FE-3-
kEE - BKE1-CE - 2-CE-3-CFB - 23-2“HE-2-TE - 33-
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BE ~ 2-FIEE-2-TREE - 2-FEE-3-REE - 3-FEE-1-REE - 3-BEE-2-R
B2 3-BIEE-3-TKES - 4-FIEE-1-LREE - 4-FEL2-REE - 43R
B BOER 1-FE - ARIMERESN C8-C12 BRELSYNE
BIS: Z-ETHR - —ETH - —-S-TH —-F/XB- - 2%
B C-EREE C-BESRBEC-ECB - RMERETE
—EEAREE (Pl BE - CEE 2K BEREB=
@ TEERIY=FEFE (mesitylene)) HEBBMHEH - Mk TN Hish
BB KIAE > FIIIRMABEE S - R HEREL T -
LW WV IR B IR DA B B
[0069] #RBABIHI LB C FAREE NG RMBTER
J& T P 7E %5 o 6 e B B T T A IE 2 B ) R R A I R A
2 BHSMNEAEREBNREEEY " RUMRE R E X
A1 1E 21 181 52 7 6 MR AV BE IS SR T B2 00 - ZEUL 5 %k R+ (8 A IS 1Y
® ErzmuEmy-
[0070) BT FMIBRWEES BN JETEEEMEES
%o GlmEenyl - BRUIE - BHES
B 5 B b e
[0071] 7K 38 59 4675 T 32 o 7 ot R X 2 L B U A B AR B8
{8 58 B R BR 74 LU R 21
[0072] FTREBANRAMBEZBENREY  FLREWEEA
B LLL333 AR AEEENEZGHERET p -
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[0073]

) %OO'S
F; CF;
OH

EREREWI
Mw7900
Mw/Mn 1.61

0.35 . 0.65
F3C CF; OO
H OH
F
3

CF; CF;

EREREY

Mw7900
Mw/Mn 1.67

F; CF;
OH

ERERaYs 7
Mw7800
Mw/Mn 1.66

EREReY 7
Mw7800
Mw/Mn 1.89

[0074])
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0.7 0.3
F; CF; O
OH

EREREY?
Mw8600 '
Mw/Mn 1.66

s EEFTM
F, CF;

OH [mpERAM4
Mw6100
Mw/Mn 1.79

0.4 ( l j 0.6
F3 CF;
OH

[EREREY 6
Mw7860
Mw/Mn 1.62
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oH

RRERSY S
Mw8900
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a#? IEEEM 10
Mavin 1. Mw6800
MwMn 1.52 Mw6S00
. 0.2 0.8 E 0.2
H
FSC CF3
lﬁﬁm OH EREREYI12
1 OH Mw6000
Vi Mw/Mn 1.68
MwMn 1.78
0.8 o,z 0.6 . 0.3 \(:t\}‘“
1) g
Fs CEs OO F3 CF3 . OO
7 e MwB800 " OH
Mw6300 RBERSY
M MwMn 1.59
wMn 1.72
[0075])
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E: j1.0 t: j0.8 0.2
OH OH
HEEREREY 1 HE R REY 2
Mw8100 Mw6100
Mw/Mn 1.72 Mw/Mn 1.55

? O

F;C
HO CF;

M EREREY) 3
Mw9200
Mw/Mn 1.82

[0076] F|F & 1 M5 2 FATREIME R Y EE TC-1 & TC-23 ML
®H TC-1 E TC-4 MR IRR R K > HERWSHEEHEEBR
G - HRINBEIFIEHE - LB TC-4 o > [IERETAFIREER
E-1 FEE R VBB 100% " BB RIER G -

[0077) % 1
=92 AN B
(B&EH%) (EEM) (BE)
ERBREY 1
TC-1 ZR2ILEE (800)
(10)
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HBEREY 2 —-IEJXEX (800)
TC-2
(10)
—EXBk (150)
HBEREY 3
TC-3 IEBEHE (100)
(10)
R4 (500)
ZTEE (200)
BEBREREY 4 ,
TC-4 H=F% (600)
(10)
EFEIRCOH (50)
® :
—CEEE (200)
HBEREY 5
TC-5 E=TEZXE (500)
(10)
3-FFECHT (100)
BEREREY 6 —RIKEBE (300)
TC-6
(10) “ERIK=R (300)
“EKEE (300)
HREREY 7
TC-7 S _BIKT (200)
(10)
® SEf2 (100)
—EKEX (300)
HBBREY 8
TC-8 MR TERKX /% (200)
0 (10)
¥4 (100)
BEBEREY 9 ZEXEE (800)
TC-9
(10)
BBEREY 10 ZEREE (800)
TC-10
(10)
TC-11 | [BBERSY 1 —RKB (800)
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(10)
EREREY 12 —EXEBE (150)
TC-12
(10) X< (550)
BEREREY) 13 ZE2IKEE (800)
TC-13
(10)
BREREY 14 —EREE (800)
TC-14
(10)
EBREREY 1 —EXEE (300)
TC-15
(10) 1,4-—BFEIRCST (300)
EHBEREY 1 —E2IKEE (300)
TC-16
(10) 3,4-_HE-1-C4% (300)
EREREY 1 T EIREE (200)
TC-17
(10) 2-TFR (400)
=-IE¥iE
ERERSY 1 —HEREF (200)
TC-18 (tri-n-octylamine )
(10) BTHEBERCOA (400)
: (0.01) '
1-BE
HREREY 1 KB (300)
TC-19 ( 1-aminopyrene )
(10) ' JRMR(300)
(0.01)
EREREY 1 —EREE (300)
TC-20
(10) fEdukE (300)
—EKE (300)
EREREY 1
TC-21 - 2,2,4-=FE LT (100)
(10)
BT+t (200)
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HBEREY 1 —SXEE (300)
TC-22 .
(10) THEECH (300)
BBREREY 1 “ S KEX (300)
TC-23
(10) Bt —fx (300)
[0078) % 2
B [Nyl B
® (BER) (EEMH) (EEH®)
LR IREEREY 1
FLEtE TC-1 4-BAEL-2-[KFE (700)
(10)
LR IRBEREY 2 4-FAEL-2-IKEE (400)
FbetE TC-2
(10) — KB (300)
LM IEREREY 3
tb#g st TC-3 ZRIREE (550)

(10)

IEEMREREREY 1
® FEg it TC-4 ZEKBE (550)
(10)

[0079] TC-1 2 TC-23 MitL#& M TC-1 £ TC-3 BB ER G
BRITNE-ETHEHREEEENWEEL > HEZEFK 100 E
BE 601 IERSTEE 20 RAKEBEEENTHMABIERE (TC-1
£ TC-23 MIIE& M TC-1 £ TC-3) - MEFFEHAML T % BEEN
MEIEZEEERN LN EENRZBRETEERTEEZ 30
EEHEFEZRNMBEZRENEEE - HERWLITE 3 F6
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R A LIMEREMNE DB ERBEEERTRMER -
[0080)] % 3
FianEERE EYBEERE (55)
TC-1 0
TC-2 0
TC-3 0
TC-4 0
TC-5 0
TC-6 0
TC-7 0
TC-8 0
TC-9 0
TC-10 0
TC-11 0
TC-12 0
TC-13 0
TC-14 0
TC-15 0
TC-16 0
TC-17 0
TC-18 0
TC-19 0
TC-20 ' 0
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TC-21 0
TC-22 0
TC-23 0
Ebgdt TC-1 0
LEEtE TC-2 0
tegfE TC-3 0

L0081 TC-1 Bt i 1 TH 2 0 v AL R S J2 51 P p AU R B
/NF] (Litho Tech Japan Corporation) %13 f RDA—800 zk & | » F7
M AE EE BRIV ANTEE LA 20 2KEEE - A28
MZBE T RERD - SRR 67 2K/ -
[0082) EUV ERXYFTF{L

AT BUV BATEORMEARYS EUV 58
SEVR-B1» H 2 H{E#8t2 T &iit ( Shin-Etsu Chemical Co.,
Ltd) B3 - 6 ER P ABIAR YR EREE 300 AR E ML R
MK 200 EFRETMERENHSE L  BEHAATE W
Z5% (HDMS) #TRFES (vapor prime) » HEZENEESH
K 105 BB 60 B > DUBRER 60 25K 6 51 Al BB -
Rig > BEAMEIEREARNMEE L - LR
PREEBHE 100 ETHE 60 B LUEEER 20 2 KEE
BRI TE 2 G - FEeh T E ASML U569 EUV #4558 NXE 3100
(EEXBHT > NAS 025 B 65 0.8) HREIEEBEY - BX
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MXERFASEES —RBHEF 26 2K 33 ZHKRT H 3452

#ZZRIE % (line-and-space pattern) £5 1:1 ByMEK & - HEHELE
B 95 EEHIME THUE (PEB) 60 B HENZBET BT
B 30 % - WM ARERE SEME— KB A S0 EHEK
BRRERERORE - B EE— H O L &I £ 5 R
BB A B SR/ N Z M - UL T » OOB XBER
Ko —REE IR B SRR 2 R EAK - FE SRR -
£ 45— ¥ BIAN LGN LB o LR S O RE B (LWR) -

[0083) % 4
BEE —RBHFHNZAR
LWR
TeNEIZiE | PiEIERE | (BRAFGA HHERAZE
(F=K)
53) (FXK)
g6 1 SEVR-B1 TC-1 20.3 5.28 1.79
Bl 2 SEVR-BI TC-2 19.4 5.21 1.80
g 3 SEVR-B1 TC-3 24.4 5.21 1.71
2P 4 SEVR-BI TC—4 19.8 5.20 1.72
gl S SEVR-BI TC-5 23.6 5.28 1.80
gh 6 SEVR-BI TC-6 19.0 5.29 1.80
= SEVR-B1 TC-7 19.6 5.21 1.81
HP 8 SEVR-BI TC-8 20.5 5.21 1.79
gp1 9 SEVR-BI TC-9 20.2 5.28 1.80
&%) 10 | SEVR-BI TC-10 20.4 5.26 1.78
HH) 11 | SEVR-BI TC-11 19.8 5.11 1..73
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&l 12 | SEVR-BI TC-12 19.3 5.19 1.71
#fl 13 | SEVR-BI TC-13 19.3 5.21 1.76
&%l 14 | SEVR-BI TC-14 19.3 5.27 1.73
#Hl 15 | SEVR-BI TC-15 19.3 5.26 1.78
HH 16 | SEVR-BI1 TC-16 19.3 5.23 1.78
&H) 17 | SEVR-BI TC-17 19.3 5.22 1.78
HHl 18 | SEVR-BI TC-18 223 5.10 1.76
® &%l 19 | SEVR-BI TC-19 21.3 5.12 1.81
EHl 20 | SEVR-BI TC-20 19.3 5.16 1.79
EHl 21 | SEVR-BI TC-21 19.3 5.18 1.73
Bl 22 | SEVR-BI TC-22 19.3 5.21 1.75
EH) 23 | SEVR-BI1 ° TC-23 19.3 5.20 1.78
Eb#BI 1 | SEVR-B1 | LE#M TC-1 18.5 5.65 1.89
Eb#Bl 2 | SEVR-B1 | LEEME TC-2 17.8 5.58 1.81
EE#%] 3 | SEVR-B1 | L&t TC-3 24.5 5.30 2.17
Eb#fBl 4 | SEVR-BI 19.0 5.42 1.94
[0084] B4

AF AR JUER R TE & J (6 F 3§ el ) 58 B iR /)N 18 3 1 T B
WH| > FEET LWR RBEHANRAEEERE/ NEELZ
MBEa8/, BTHEBEXRER  FTESHEF 1,1,1,3,3,3-K
BA-2-NEEENFEILANERETHRGLEY - %EEZIK‘%BBE"J
EXAEESHERERNILE X TC-1 71 TC-2 EF®/HYZ
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GHRE - LR TC3 FEEFERER » S HIER OOB

B E B —RBEHANEAAEER/NEAEZHNEEX

[0085] EEARABBAC M EBERNSEERE - BEERD
EAFRMAZRN LMBENERE > ERUIAIR > HKH -
AFHEHESTROEBMAEET L MEE -

[#F3eaeia ]

[0086]
ﬁ o
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PATTERNING PROCESS

@ [x]

ABPEEGE-EEECAE  EEHEAEREEHEEYR
ERIEE  FRAAEEEEERY T ERD B - ke 8
5510 5 25 B SR Rk OOB St » il B ¥4 i et ) [ s ey g 48 5k
R B MRS B - 10 58 T A 7 R A B A5 B R D E) S U AR B
KR - B REAES R EEE LWRECHEE R
R BERE  FMEEE2EEAFSESERMTENRS

@ v EEEHEE 1LLI333-AE2RNEEENEZENEEET
 HfmB 182 A0<p<1.0; FABETRRAEITXE
15 2k B R 89 EUV SEHE4T EUV R ¢ DUR FE 68 I A B

K EYHEY  UEREREE -

€39

There is provided a patterning process that forms a negative
pattern by developing using an organic solvent, using a resist top

coat composition that not only reduces the effect from the
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environment on a resist film and effectively blocks OOB light, but

also reduces the film loss of a resist pattern and the bridging between
patterns, enhances the sensitivity of the resist film, and suppresses
the emission of an outgas from the resist film. The patterning process
includes the steps of forming a resist top coét on a photoresist film
formed on a substrate, with the resist top coat using as a top base
material a polymer having a repeating unit p of styrene having a
1,1,1,3,3,3-hexafluoro-2-propanol group, in which m is 1 or 2, and p
is 0 < p < 1.0; performing EUV exposure using an electron beam or
EUV light having a wavelength of 3 nm to 15 nm; and forming a ‘
negative pattern by developing using an organic-solvent-based

developer.

[R*RE]

[AEEERERE]: £ -
[(ARKRECAFHREERT] & -

[(AEEEFLERE  FEREEESEHEHNLER]): o
p

Q

\kcn

(F;,C OH )m (1)
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EE oH == %U = - ]
. —EERLNE 8 Hn%m(@

HHEASARSYNRMETELBERYIELRE Loy E
BEERREGETERE  REESWEERUTER (1) Fikx
HEA LLL33IAR-2-RE LB ZENERET p HF m
B1s2 B0<ps<1.0> BFfii BESVEMNEBIAE D » HdFy
M AEEEE 2N R T Z2KE - —-FEXB - P

® HEEREH FPEBECH Z-FTEB Z-5-7TH - —-5 &6t
BB C-FOBMRERSWAERNER S

BRI aEERERENETFRERAT IRKE
15 ZK BB SN 5 MR

#5 E {3 975 M 0 0 B O T B o SR R Y 9 T A 4 B I T 2
B MR ERE EE

® E@
&
\kcn

(FJCOH) ...(1)o

2. MEFENEES | WA EE(L8RE  HPpriibiah
BIRZBHERMERLEER 1,1,1,333-NE8-2-FEEENEZGH
ERETpEBAUTER (2) PHETNESEEET ql E q4
W—BEXNLZEEEETHRBEENEEY  HP R BEHFLE X
RERE - -C(=0)-0- - -0-z-N=: X, fil X; 7%133341‘#%&15?%?
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RO-RAMREEBIUBER - KE - Eff - H#EHIEM C1-C10-
fEEE ~ C2-Co-1aE ~ Co-CI0-fG R E ~ In & & - lEE - &5
WA SERKE TG ARETHSE - B - 2 #IRRK
CI-Cl0-fi % - G BEHR - &% & - EERNPEWMR
vA1E2 H0<p<1.0:0<q1<1.0°0<92<1.0°0<93<1.0~

0<q4<10BLfK 0<ql+q2+q3+q4<1.0-

R’,
X,
Fra 4
p ql 2 q3
= | Tl T3 ! | X
4 -
<\H<CF3 R’ R ’\RS
F:C OH )
3 o e (2)

(<}

3. WA EAIGEESE 1 A 2 AT AT E R LR A
Fratfieh B T R BAA R oI AR Tl A AR B T - o

4, WEHFEBFEEE | HATHOEELHE > HP e
BEEEYEEEM 2-Fm - 2-F£8 - 2-FE - 3-FE - 4-5KF -
2-CF - 3-CH - ZRTH PEBECH ¥28 - BEFXIHE -
ZBAEE - ZBTE  ZBETE  ZMKE - Z2BTKRE - 2
MR 2B PRAE FRIE - FRETE TR
Kl FEEEKRE - KBEPE - KGAERTFE CERTFE -BE=
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A% 104105010 3P AR RERIARBIRE A fEIEE 10581 B2 6
Bl ABWNE ARTE ARETE ARKE - AKRRE

SKEE - BT E-2-KREPRE  2-KRERETRIE - FYPRHE -
FHLE  ZBMAE - CBRYE - CERFFE - FRTE - T
KB 3-FABPE ABRTYE FLBIE - L8K-2-5 L6
REBEVIFTEKRNRET
5. EHEENEES | BRANBELHEE HPMRAES
YRR B BRI B B OB B LASN R B BERY CT-C12 R BB R -

%t

@ 6. MEHEHMAGES 5 EFMAE RN K ohFri
C7T-C12 I FEIE | KRB TEANSBEBENNER 85 K5
I 250 & -

7. MMEEGEEANEES S THEE 6 HAr MBI R(ERE > K F
Pt C7T-C12 R BUSHIEE HIERE KT ~ B ~ 3-HECHK  2,3-
TR -TROBE  3-Z AT - 1L6-BR RS- E-1-C R - BRI
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environment on a resist film and effectively blocks OOB light, but

also reduces the film loss of a resist pattern and the bridging between
patterns, enhances the sensitivity of the resist film, and suppresses
the emission of an outgas from the resist film. The patterning process
includes the steps of forming a resist top coét on a photoresist film
formed on a substrate, with the resist top coat using as a top base
material a polymer having a repeating unit p of styrene having a
1,1,1,3,3,3-hexafluoro-2-propanol group, in which m is 1 or 2, and p
is 0 < p < 1.0; performing EUV exposure using an electron beam or
EUV light having a wavelength of 3 nm to 15 nm; and forming a ‘
negative pattern by developing using an organic-solvent-based

developer.

[R*RE]

[AEEERERE]: £ -
[(ARKRECAFHREERT] & -

[(AEEEFLERE  FEREEESEHEHNLER]): o
p

Q

\kcn

(F;,C OH )m (1)

56794pifl 2



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

