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Provided are a method for performing optical proximity correction (OPC) of improving an accuracy of
a mask image by reflecting efficiently a mask topography effect or a coupling effect between edges of a
pattern, and a method of manufacturing a mask by using OPC. The method for performing OPC includes:
extracting edges for a layout of a pattern on a mask; extracting edge pairs in which widths between adjacent
edges among the edges are equal to or less than a certain distance; generating a coupling edge for each of
the edge pairs; generating a first mask image by applying an edge filter to the edges; and correcting the first
mask image by applying a coupling filter to the coupling edge.

§EREAE



1795566

TW 1795566 B
M ERA
$110 ~ 120 ~ S130

EISFITAN
( (VS ) S140 ~ S150:4% 1%
BRUCHE L ot 2 e — 5110

T;‘%E&UFLMBWJ»&%%WE@—&E\ NS SV S

— 5120
B HER B R

FEFHERERRIE DR R a0 g 8130

FE BB AR B HE RS WR D e S iEvsife [~ S140

RIS i E T R TP HOD U T
I* 54; %Kﬁfz/j J:{z%"& )ﬁxiii T\/{gi

( #R )

Ll 1]




HA%5%. 108117288

L 7N

A

1795566 [ 507 fi 22 ]

(o3I TE ] F R ST OE B2 AT R IR BY 5 7R R (i O B2 4T %
IR RS B A

[ =384 ] METHOD FOR PERFORMING OPTICAL

PROXIMITY CORRECTION AND METHOD OF

MANUFACTURING MASK USING OPTICAL PROXIMITY
CORRECTION
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[ £ ] Provided are a method for performing optical proximity

correction (OPC) of improving an accuracy of a mask image by
reflecting efficiently a mask topography effect or a coupling effect

between edges of a pattern, and a method of manufacturing a mask by
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using OPC. The method for performing OPC includes: extracting
edges for a layout of a pattern on a mask; extracting edge pairs in
which widths between adjacent edges among the edges are equal to
or less than a certain distance; generating a coupling edge for each of
the edge pairs; generating a first mask image by applying an edge
filter to the edges; and correcting the first mask image by applying a

coupling filter to the coupling edge.
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[ =381 ] METHOD FOR PERFORMING OPTICAL

PROXIMITY CORRECTION AND METHOD OF
MANUFACTURING MASK USING OPTICAL PROXIMITY

CORRECTION
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[0020) #Emfss —EELZ AN ERMAKRERNSE —HEELH
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SN AR mAEREESNENE -~ BEELR  REE
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[0021]) fER2%  HE FEVEZE—f% S 0] BA HE DR
BMEANRZENERE - AL - HHTHEEN OPC: WEEFERE
FEERE (Bl BENT GG ) R KT EREEELZR -
B HE ¥ REREEESNIT OPC - 05 75 B AL e N AT
NHEEEZHBNEGE - HRIL » AW KB EELZ GV EER
FTEENGTERHE AR ARAES 75 o B - B8 HYE &7 A
ErNEBEWSEE T E (H WO EENE SR o (rigorous
coupled-wave analysis »+ RCWA ) ) B¢ % f 75 [R 25 43 3% ( finite
difference time domain » FDTD ) fR#E /74 11 B A& HY AR B /5 VA HY
B H - w &5 48 fE ol S Wi 3 B8 Y [ ZE AV P IR BY 3 R AT 35 &2
% HEFERHEITEBREE - HtERETS G —fKmaE
AR K 2EIE 3A 28 3E ML EGZIE e - 2AMm @ BIEALE
EFEHEGEEXGNEBEE® mRNEeNREEE2S ZHVERR
/INRST (size) WYEIZFEBCNM G X - AL (E 2 GOR N &8 E AW
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AIBEE/N - B BAERAEGREEG KRB SRR - RIEAR
&% B 1 -2 B e 91 B P A S0 7T OPC By J & | bR 2 3 [ 248 e ot 5 &
Bl MEFREHRAEELENAE AT YRS -
[0023)] HEEEAREGEEZG K& ARMIT OPC KA —
A RE W AT » BT A R EEBE RO T -
[0024]) F5&[EZES1GFE R - A 8RO 1 fE B AT R AH 40 Y B 28
Z [EHY 82 B 1 8 AR OB B2 AT B WU (optical proximity effect » OPE) ©
Y T OPC #Y 5 7k W 2R o #8 A I [8] 25 B9 i /55 1f 1l ) OPE #Y tH
BHYJT A o R AT OPC HY J7 74 o] 2 o3 JA ol W A 25 A0+ A 70 2R Al
HY R R # 7T OPC HY J5 7R DL R B 7 15 6t 1Y B AR 0 15 B B A R s AT
OPC Y Jj ik  fRIZ A S5 A M5 & B B Y U7 725 0] B ) 40 2 iR 1R A Yy
FBL #0017 OPC HY J5 74 - Z R R AV Y B Y 81T OPC BY J7 7R 1 FF ] K
RO E Al RE R AT RY > MY REE AR EE ZEZEME R > im
mEEMA REAAGEEZE -
[0025] R A4 DA & b K18y F 72 T OPC 0y U774 o] B &
A 3G 00 ¥ B FEHY A B BY S SO B IR A B 25 Y B A R B 0 H R R
i (serifs) HYE[ 52 8 (sub-lithographic feature) HYJ77ALL
K 3 hnE #E AT FE W B 455 2 ( sub-resolution assist feature » SRAF )( 3]
WAL IR ) BY 7R < b > G h—Kkii s ELNE R E—
P 7 e L FH B 3 [ 25 B B A T B B IR B 2R /Y 32 5[ EHY
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By 82 DR 35 17 M0 IR HY 2B P 5 2 - SRAF | By I B2 8 R i [ 2= Y 3 T2
7= 51EEHY OPC /Y ffs 22 HY &l B R 2 > B AT By DA B Ot 42 B HY BR AT 2
INEY RAT T B B AR G o R e B g ey R -

[0026] FEMRIBAZFHBSE AT OPC B > Hio > ATHH

H

OPC HYEBEE R - I > BEER AL TER @ BARE =
HY AR ~ B ZF AV & ~ 2RV RE A (B 40 [ ZE 0y 22 FET s By 2000 ) »
HEEENEE - B/ EEERTaEEREHE (PR) BVEE

g M EEHFVERLTEE - BEHEYE A RS R
© AT o EHEE RN IR E R L EBIREYE R -

[0027] FEEMFmGFERER Z1& - AJELOEE OPC HA - &
OPC AU HY 7 A4 1] B 5 i RO B A2 T AV AT fE B 42 (defocus start -
DS) & -~ s EFE (bestfocus» BF) u BEFHEL - 50 ot
B OPC A fyZE 4 o] &1 B K OLH &5 3]/ & ( diffraction
phenomenon )~ BE LB H HHCERNEEELEELH - 7 EH
FHIEREBG RS RBERN SN ESHREESLRAKES
YEE OPC HHY « 2R » G2 OPC 15 AU Ay & 4 il JE (PR 7 ItE » 224
& > Y65 OPC & AIHY 7 A4 n] AL HE B IR O 48 12 o Y e £2 37 52 M Al
EOR 0 o

[0028] fEE4SEE: OPC A1 /1% » W[ E 4 PR Ay OPC fHAY -
PRy OPC 57 1y £ 7] G.E & PR AYEE R (& ( threshold value ) #%
{(E{b - tEE - PR AVERIR B 0] ROoRBB OB b HRAE 2 B AV EE R
1B H. 0T #2 18 By {9 S0 B 5 0 4 1Y 58 E #2 fit - PR Y OPC AV HY 2 A4 IR
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[0029] SEZ OPC A F# PR #Y OPC A o] 4 45 f% &
OPC Y « (Rt » & 4 22 OPC 1 AU HY B 12 K & 4= PR #Y OPC 4
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BB ) o fE T XH - BRIESSNEREH - WRIEA OPC fHAIfE
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[0030] 7EE4 OPC A Y% » W[ ¥ OPC A MEITERE - [ #E
i1 A A B 5L R~ (critical dimension » CD ) 3 2 (9 #5 /5 # ( root mean
square * RMS) 3B - B4 M B %7 (edge placement error » EPE)
BEEFERUMIT OPC HEMERE - & OPC A A 1A 55 E M &
( certain specification ) FHF » T 52 ik OPC A ER g » H o] #E 2
HHERY OPC A {E By A #EHY OPC 11 AY - & OPC 5 AU R 1 #E
AR EA P > T RITE L OPCERIAY A (Bl > EAE K
£ OPC IV B 12 R /2 4 At PR 19 OPC AT B ) -
[0031] 7E¥# OPC EAIMETERE ~ 1% - W] FH B €Y OPC {4
ARERITIESE - FE D (E ] OPC HALE(TARYIEHE » ARG W FIE
MR E BRI R ETER - R HEDERMESHNERNRTE
FHERBLEEEHMNIESRE (MTO) Xt &R EH £ HEEE
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 BEHEMESIEANESG BN SR BEEEH G EE
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[0035] #:[E 2B K [E 2C F- BIfE X EMHEH N E RO HFEIVEERE
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JERESGRVIR I EGIE N GSHYIER - 40 B — | (x JFE)
FHEGERNEGBRSHNIRTAEREE HE Cy FE)
FHIEZEMANEZIEN SR -
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[0037] [E3AZE3EEHANZEE i rELES— = (B HY
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A S EELZ G RMIEUEESEZ & TMISGEE EHE-
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