%529 % 57 W * B

2008 47 H

& % %

JOURNAL OF SEMICONDUCTORS

Vol.29 No.7
July,2008

E T HRRBRINE

kTN

¥ FRR

& Rz 171 53 OPC

o

I R 2 8 R HA4E 1 B P 5E 9T, A 310027)

WE: LR IE(OPO AL LW AR L B R T ZH AR P — 4564, HiifE OPC h 2 M 5k 5+
Be 7 (recipe) o H Bifl 5 5 AIF £k T8 08 /0 B Wt 10 b ke ek 42 2% o FH U0 43 A T 7 0 A 8 35 BT A 19 00 5 S 58 4 I IS 5 51 & s Tl
TR B sriE B A E SR R SR T — R G B TR ZI B R 30 A8 B 35 N YD 4 B R R AS [ 09 o 220 455 8
JUART SR 35 ] LS H AN R R 80 43 o 3 L AT A6 18 TE A 20 o 3l 285 el 28 1) 43 O ORISR A A0 09 B A 8 o 90nm T2 R i B B¢ i
P4 56 3IE & 33X T V1 43 AN A0 20 T 85 0 43 9 /N 26 B (segment) B 19 10% ~15% , 1548 T P83 U0 43 K000 0% B (8], i HL3R & T
OPC ) Jfi & , fi PRV (post RET verification) 4% R &K T 35% .

KRR e BALIE s AR B s A YIr eI

EEACC: 2550G

fE S %S TN305.7 XHEEARIZED: A

1 3§

MR AL IE (OPC) B AR B 48 BH 40 K 9 | 14k
T2 AR —A ek IBM e 5 9 BF R R 45 2 W, %
F 193nm P KB IR 912 A X6 20T DI 2 B 3 22nm
TAMERY . OPC 1 iz R B 4k () B Z AR IEA &
Tz W JE R 25 8] BE R AIE 8 58 (7 B9 /)N . OPC
T 5 B 2 1Bk % Horb, 23008 9143 B0 R ik 55 S0k 9
52— HETE R OPC J7 3 J& Fi B R #5452 1 9K
1) MBOPC (model based-OPC) , H T /E i f & : 7 1)
SPHLJT (recipe) B4 3 T . U 70 B 5 8 2 3008 1930 11 43
AT BRI B /N2 Bt (segment) , 7E B S /INER B ik X
— AN RAE AL DOZ s LA R A DR By R . K
UCHE AR TEAE BE » AR 48 56 20 452 78 R SR A 5] Bl 1% JLAR] 240
Bt 5 R AR A AR S IR 2 R B R B SR ARE T AE /DN
S BT SR UL AR O ) B Sl i BE B L A BT A AT
ELE HE A BB IR B — AN BN 0 A5 R BCE R S AR
OPC i F245 . MBOPC 1) 45 S A AUAN 1 't 21 A5 7 A
XK WA fal U1 43 22 10 T8 19 3100 B G Aa i R BE S K
VI3 AS AU iz S8 85 4 o R i 18 52 2% B iy L2 3K
OPC Z5 R 45 5 th BLAE 1% . 8L I 4 B Ry 3% T 1 75 1)
ST OPC KB 5l R R4 2 —. ¥ 3l 7 AttPSM
a5 OAL W &L T P H 8Lk 2 F 8/ | CD
(critical dimension) —ZU M A% 45 i 28 15 5 X , Wy 28 Fn A7
P R S AR S I A Sy B Y4 Rk
B2 0 OPC Ji it i) — a7 .

2 #HZ)OPC FEMILANIEE

il 2940 K G OPC A JEE B AR A R 28 42 45 0l 2 B2 2 114
Ko B2 L 22 I8 U000 R AR RURCE 9 45 B DL ROREIE 5

T B fE1E# . Email . yangyw@vlsi. zju. edu. cn
2007-11-09 W 3| ,2007-12-31 £ F5

XEHS: 0253-4177(2008)07-1422-06

PR RO 1 2 90nm T2 F i Rk i &3 1 43
W IE B SE . NP AT LU 22 T8 B AR V)43 1 150

2.1 IE#EH OPC

T S i ] e 4 X A% 1) 43 o iT DA i e L RS 2
W A% S A H OPC A IE i &, th T4l 09 A i A& K,
OPC My %5 R JC Bt &= U159 2 . X L& Fir i Pixel-OPC )
15 S BV RIFE 8 25008 B i U0 LT Fe VR B B
B NER B — MR OPC R 5 i (B2 . i
ok A Bl R 2 7 A ORI BB L 15 8 OPC 353 BT
e 1) B[] AR M 2 oMb B R 7 I R MR I AR S R O B
e HBICHERI IR . B, — A IR R Y] o 2 B
BT T T N A R R Y XD AN
2 B HL4 Bt 2 i 81 ] 3 ) B/ ROSE I 225K T AE AN
T 435840 B M 7 PR B KR B
e

| al

AR 18

|
|
L]

=

‘,_ ,_.—ﬁ‘—‘_‘

B1 90nm T —AY1 5 Ak 7R 4
Fig.1 One example of dissection and correction on 90nm tech-

nology node
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Fig.2 Ripple on 90nm node
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Fig.3 Improper dissection results
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Fig.4 Illustration of dynamic dissection
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Fig.5
sults by new methods dissection

(a) Results by traditional rule-based dissection; (b) Re-

8‘um><8pm P 100‘um><70pm.
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Fig.6 (a) Simulation results by the new methods dissection;
(b) Simulation results by the traditional rule-based dissection
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Model-Based Dynamic Dissection in OPC

Yang Yiwei', Shi Zheng, Yan Xiaolang, and Chen Ye

(Institute of VLSI Design, Zhejiang University, Hangzhou 310027, China)

Abstract: optical proximity correction (OPC) is a key step in nanometer scale lithography technology. Currently,dissection in OPC is
recipe-based. However,as the critical features shrink and the layout becomes more complicated,it is hard to debug and handle all pos-
sible cases in the layout; Incomplete recipe-based dissection will introduce or worsen the effects of ripple.breaking.bridging,and line-
end shortening. This paper presents a new dissection method, which is lithographic model-based and can dynamically change the dis-
section and sampling point positions during OPC correction loops. According to experiments on 90nm designs, the new dissection
method can reduce 10% ~15% of segments,save considerable time during recipe debugging, improve OPC quality, and reduce hot
spot errors rates by 35% .
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