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The present invention relates to a photoresist composition capable of negative development and a pattern

an

forming method using the photoresist composition. The photoresist composition includes an imaging
polymer and a radiation sensitive acid generator. The imaging polymer includes a first monomeric unit
having a pendant acid labile moiety and a second monomeric unit containing a reactive ether moiety, an
isocyanide moiety or an isocyanate moiety. The patterning forming method utilizes an organic solvent
developer to selectively remove unexposed regions of a photoresist layer of the photoresist composition to
form a patterned structure in the photoresist layer. The photoresist composition and the pattern forming
method are especially useful for forming material patterns on a semiconductor substrate using 193nm (ArF)
lithography.
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The present invention relates to a photoresist composition
capable of negative development and a pattern forming method
using the photoresist composition. The photoresist
composition includes an imaging polymer and a radiation
sensitive acid generator. The imaging polymer includes a first
monomeric unit having a pendant acid labile moiety and a

second monomeric unit containing a reactive ether moiety, an
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isocyanide moiety or an isocyanate moiety. The patterning
forming method utilizes an organic solvent developer to
selectively remove unexposed regions of a photoresist layer of
the photoresist composition to form a patterned structure in
the photoresist layer. The photoresist composition and the
pattern forming method are especially useful for forming
mateérial patterns on a semiconductor substrate using 193nm

(ArF) lithography.
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i&?‘z‘k‘fﬁﬁﬁiﬁﬁéﬁéo.z umiB g BB IE o M A B A E 12"
mEaE L 12"y BB MEALTO (KB A4 ) & SiCOH
(&kNE %

nmBZE E &R - £100C Fsma & &% 8 (PAB) 60F >
B#ZkragENASMLY # 8 (0.93NA > 0.844 38 # B

) 9f » FF &, 4 Dow Chemical AR404L R & B = 42

A AO059MBEMBHA) L2193 nmEk Kk - B4k » £90CTF
# S E %A% BB(PEB) 60K - g AEXRZHEA TR ER
HPCGMEAR % Z BB EH > K% &B %308 -4 A HRY,
BEBBRIOONmAMES ML H L2250 nmey £/ -
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TEBAP @G LT Ld RARAS - Bk 5AMYL A
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24



1533089

CECECL)
[x&amFRAAl

rEXy)

25



1533089

10013941455 3 4 P 3H £
PP EA & B %R K0445268)5D

£~ FHEARE

| —#EHARBZALRM ARy RARB AR 4 —

R BRAMAE —BHUBRHARE SAGROMEs — % —

FREAR -FE-_FHRER

£

SE-EREAAS —MABRKBAS S THAL - FHE
2

LZERLGEAG TN HEMARIFSA

o
pe ~ o
] 0] 0
(I1I) (IV) (V)
(MAJdMA) (EAdMA) (McpMA)
@ :ézo :§:0 :ézo
(0] 0] 0
(VD) VD ' (VIID)
(EcpMA) (EcoMA) (BcpMA)

C189011BX201506C.doc 26



1533089

:§: O

%

(IX)

(PcpMA)
¢
RE_BEHREALCATRIBN > THARAE - 8 23
%E B dTHHAMmaARZEHA:

L L &

N ]
M
N
]
PE

X) (XD) (XID
(HdMA) (HEAdMA) (GMA)
:éz CF 3 ;_>: o
. . OH
OH OH
xV)
(XIII) XIV)

P o =,
<., Joll =

(XVII) (XVIII)

C18%9011BX201506C.doc 27



1533089

,z/\/o\”/u\
o 5

(XXVIII)

£ &

VY

OH

(XXT)

HO

0]
20 (XXIV)

(XXIII)

(o) @]
O
O
(XXVII)
(XXVI)

UBRHERANABA GBS THEMERIHA

C189011BX201506C.doc

28



1533089

AT EARBEI-(I-TAXZA)maAEHy 2ATERE =X
A - 2ATARERTAERZKRANM 2 A F A mE4-(1-
TAAZFA)WAED 2AFEARE=ZXAHR 28 F A=
B TARX - XEH 2R TAmBE _(RTEXA)®m 2
ATARBE -_(RTARRE)®R 2R CABIRHEHRE (T
ARA) A - HHERBE_(RTEARA)BRSAT ARG LA

@ ) ik zakmH ARy FAEEE AR & — 5
Os—B# —RFRBEARA-—NEEHEBEFZES —F > £ P %

BRes B LB —FFE AR BFPXTED

EYazhkmflamnhesds
1l Wt. %230 wt.% & % R 18 B4
0.5 wt.%Z30 wt %ty B A M AEAKRE » H ¥ Zes
® BHEAMEBRBIASERBAAGR AW L EETFHE AR
TOWELY%ZIOWL %Y LB R EFHRBERZIALERESLA
Rz EENE -

3. B A - EARLEMR - BELHBEBIITE ZHFFEOL
W S OBR

REEA B —MHHe— KR
H-—aARBEARMERNZIEARRNAEZHHE LB R —
ABRBRE ZARBARDEST - RBEREHR —BHBAN

C189011BX201506C.doc 29



1533089

O 0 o

(110 (IV) V)

(MAdMA) (EAIMA) (McpMA)

:é O :‘é:O :§:o

oD D

(VD) (VIII)
(VII)

EcpMA ,

(EcpMA) (EcoMA) (BcpMA)

7 ATXRBE > THAS - EREALXER

anl
N
B

B R E LS
t AW Fo FmamziHa:

&
fid

C189011BX201506C.doc 30



1533089

C189011BX201506C.doc

e

o)

@\O/\/OH

(XI)

(HEAdMA)

(XIV)
o
O

0.

(XVID)

31

OH

(XV)

€

<4
OH

(XVIII)

=

0o
<
OH

(XXI)



HO
(XXIV)

?

(XXIX)

(XXIII)

OH
O
\\C

RN KRR IR G EA G THEMARZIBEE

-

(XXII)
)

N
(XXVIII)

1533089

¥
3K

&ﬁn

Bk A T %

wﬁn

..mmn

32

BT R

C189011BX201506C.doc



1533089

(A T A X ¥ )mt -~ EREE — (RTHEEAEA )R 2 A

._.‘
e
ﬁ:;

B A A RER[2.2.1]-F-5-%-2,3-_FEHBIRK BIAR
FME BREMN BLEZBHN TOZ LR R 2%

BER TR BZBHBAEERB AL S XA

U ARBE R -—BUHEE SBEABBE L AHKEE

ELEO BB EAREEFHNLBRAALREEZIABREER

Bz AmB BB FILEH -

&
7

@, gk UAER—FLERT SR
| MU BELEBBBESHER %A
AUBBSEE A - F - ARBHA AR EEHE £ F
ERBEMERAB LS BARALEE S BN £70C &
IS0CH &) — B ETFTHRBIZER-

S. WwH RAEIM A ZFE AP UBEYBELEAEXRTHH AR
@ ¥ MM LoBHFEN W EAUFLEBA
Z R B R BB X EEBEY —as 4 o

6. WwHF KA E X T A B PRRE_AREBGEAUNTHY
Faamey— 2w 1-TeE - T8 L8 ~1-78 -0 8- 1,2-
T8 ~13-T=—8 -1,4-T =8 -1,2-/ =8 ~1-F A-2-T & -

1-/% 8 ~2-/% 8 ~3-%8 - 1-.8 ~2-.8 ~3-.8& - 1-k & -
2-R 8 3-8 -~ 4-%E - 2-FA-1-88 - 2-FA-2- L8 -~ 2-
A3 8 3-F A-1-88 - 3-F A2 %8 3-F R-3-%8

C189011BX201506C.doc 33



1533089

FA-2-TE ~S5-FA-3-CE 4-FARLE ~1,3-A 8RR
XLt BEHrzmBARBARALELEREZI @68 -

T. 4o 3 *153}%1117]—/%’
,ﬁ:q’?;Z}ﬁF-E-@]éﬂﬁkc#hlE”'}/F@@\"/éH’l N ";‘t‘ )ﬁ.’*’]&
BEMHEBFZED —F -

8. — A -—AREIEBA-BELHBEHRZIFTE SFELL
F % OBR G |
RBEAF—Rz—HHH— AR
BoarmBaRmEERRARAELHHE LI A

—AMRBE HARBARMLELE—REW - —RAHNKRNEE
BER—@An HREtMHhes - EREAL VEREALALA -

MAEBFBEIS > THARZEREAIERAEA G T A&

Fif 48 R, 2 B 4 .
= s o
(0] O (0]
(I11) (IV) V)
(MAdAMA) (EAAMA) (McpMA)

C189011BX201506C.doc 34



1533089

(HdMA)

C189011BX201506C.doc

oza

(VID)

(EcoMA)

@\ONOH

(XI)

(HEAdMA)

35

~

0
(VIID)
(BcpMA)
S %HE A EHT A HF A

(XV)



1533089
N

O\\

<L

(XVI)

C189011BX201506C.doc

T %
L. =

(XVII) (XVII)
CF,
io @O
0]
ol |
OH
OH XXD)
(XX)
=, =
o] HO
oh (XXIV)
(XXIHI)
CF,4 :\F
O
io )
Qﬁ :
(0]
(XXVII)

36



1533089

= =,

0] O

o
(XXIX)

Yy ZBHHABARERB G EaG TN EMARZIHFSA

e
ol
-
B
T
S
T
-l
pul
s
e
e
B
ety
Wy
£
L

LS _
B ARLABEMERBENE S > B AEZEHTH &
AMRB R ZREHEERTHA D UBHBAMERBAEALR, AR
B % AR B E R -—BELAHEE ZBITLBHLE—FAKRE
B BLEOZBEEHIREERULBREZABB R ZIAGE
BB A AZAMRRRE LR —B ELEHE -

9. WwHF KB B X F Xk B H EE—-—F &2 UT ¥ B
HZBEFLEBRBEBESHARE > R F
EBERERBGAZITBARAZES SN - £70C 2

IS0CH & —BE THREZEAR -

C189011BX201506C.doc 37



1533089

10, w3 KAIMEZF ik A PR BHHAGKEAATH A
MWy — B R L BEERE F R B BREFT LB A
PzRmERBEALERG-—asYh BEFIAERBARD

E—F LA —BEH  —FRBA-—NTEEIREFTZED —F -

C189011BX201506C.doc
38



