EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

2024 PSR “8 - EDA FSePbikE
k]

RN %Eﬂgﬂﬁ
% = B TY IC B 5 1% 1T 3 0 FOR 33 & 2

—. el
T T SR F IR R A R A
= FEEFE
sk A (ERFEKE)
M, BEEE R
& IC B2 ( Pattern matching ) % R A % A 09 7 41 & M %
7 (DFM), JREWERE, RERASTRLHFE T2
By R R DIRIB 78 B P A 3 369 4T, TR UG B B0 R T DL 3R AN
% DRC T E 3t & 7 45 R B IE ik A 09, A1
ELEMEARBEMNE#AEL, BFREEEXAREHAR,
SRAM K2 #H G F P HEMHEERHHERZ —, 4
RV A = E RN X2 —, 48 DRC R ERIE 7
EAEX SRAM KRB #ATRER, T ERIRBHEA, mH
RAE A=A RIEREERE, B —%F N SRAM %7
( SRAM Bitcell ) oy K% b, K F H-T B T ESA B 4
3930 77 % T AR W@ RN T H R R TS, B e E R
Btk REBAFEZE, Bar, XHETEPERE AN

1



SRAM #1330 iz CAE T FAFE T 2 WA .
B FBE#

RFEFEHEN T F T EH Y IC A A B SRAM 4 # 5
N AR, TR E R AN TR R, R AR
HIRWIITT T, AN FEERE . Rh R TEAR (N
SRAM bitcell ), i 4 458 T 80 AL AR, 4512 %1 3 0 F
WHRE, BREEBEZEERELNER,

TN SRR

KRR | AR E X 1 M S MERE R0
AR E T X,

1) BWEBX: EREREETENET A%

ZAR (A NAHFAIREELTFE LA, LT
BAR K L AT )Fn—/ x4 RIBATIT (FETDAE ) 4 Bk
A1 A NMERERE T, CHARENSZANS
ww (e, g€, Fe, #6. BefP) -4
KR BATIE (FBEAE) 450,

W e w N e

1 RRAR E R R A

2



m SEFZRRER EDA I ITHE LA 3R

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

REFF AR RFEAREREL, EER0E 2 TR,
ﬁﬁﬁﬁ@%uﬁﬁﬁﬁQMmﬂmMmaujﬁﬁ%%,
BT —MERRREE XHELER, BREYAEE SN L

—HRRAFRENSUNER, BENZAMELUER
RIT 3k (layerl, layer2, ... ), #| T —/NEARIR S K % X AT
Ro XZEWEF - THIRATEHAHT DN ZABENT
B AAAR, B AR T X KEARIEHE L, M marker
Tk BRMEEWATHRE B4 MR T X E K BATILAE 4
AN E AR, FEEUTILR

a) HFMEWELA LR — AKX

b) RERBARENEL;

c) ER N FTE F Y I A K KR AT IE A Bk

5 X% XEATIL WA E A

2 HEIR B R SCASEE

3



1

2 .
: .
+ I

5

3 INEURR 7R

2) REXH: ETENET NERWM LA (UTH
M ZaR) A, BHZABEER S THERER T+
WHE, B3NN ERENTE, ARAN T RESE
AT R B Uy AR, R SR SCHE, T AR AT By GDSII
= OASIS Xk M A, EAER 4 4 o, mE X E
BaEEZENEZNT, BENSZAHUEFRIT L, BT
EARRBH X EE R, BIRRZ 0 W& — T3 o4 7\
RT —MNZHTEANT 80,



m SEFZRRER EDA I ITHE LA 3R

INTEGRATED CIRCUIT EDA ELITE CHALLENGE

1

4 b B 32 7R 451
2. A E K
R T B RVAARAR ST 1Y % A pattern H AR,
WMEXHFHTLZEEABE R, BT APSERNER,
T BBy 2 XK. {RK pattern P H n B (n>3), HFE
SPHEZENEABER A T2KE, PE—-E T2 KRN
EERE L#E A5 pattern 48 B 89 marker R AE 2 H By X 3



m SEFZRRER EDA I ITHE LA 3R

N, BRESEE pattern P ZEWEME S TA K, Flu,
A6 FHEEMNEME (marker) WF 13 EFWNZHTLES
51 v HeENNEYEEGT2ME, WA 1-3 EA L

ATES, §4RRES EREE—LTRN S, B
iz KB gt 2 ¥ R ERZ —,

# o ITEC B 4 R ) E B o B Y ok B X B AR T
(marker) fn 5 2+ IC Bt X 3 N 09 % 34 0 & & Fn 3 BL pattern # Y
S EEZENER, ZERERNTHLZATHHAT R
BEWNER, BN RrRZEWEX T WA 550k
B th#s (XOR) #EERE—NHFHN LA R, CEE
TRE: 1. REZHAY A WEXELAY B AL, 2.
RELZATY B WELELATY A NEo . B RSB IERH
MR KR Eh, REGTLRETEF NS4
To iy IX 33, (ﬁD@ 5%Tﬁ]ﬁ)ﬁ‘)

\\\

B L _____ L
_____________________________________________
_____________________________________________
A
_____________________________________________
£ihKASB ANOTB BNOTA
---------------------------------------------
_____________________________________________
_____________________________________________
A UNION B AANDB AXORB

5 XOR #ERE
6



A 6 =AU 1 o sAR AL (pattern ) 7 BT 3 Fr 7w B A
AT RAAZ R P LRAER, ZERNA D 0 H
7 Bror o HF “patternl” 52 [ 1 ff < #Y pattern By 4 #7, marker
WA B 6 FARE A EAE N AT, US4 T R
layer4 fn layers E 5 W SR EE 4 ESZHNEHFE 5
BTN AR, BIAE DA B A T R om . B Ay R
BAFELEEENTIHA,

4 I AR k

F B X R
= (marker) i E
/i Rt
HEHREHRD— =
MNINER a -

FARZH—NER

6 LECEERREE

7 M AR R

7



T 5 R AR (pattern ) B4 — B W BB AR 24, K
FAAEREEREMRRZENTRER, AN RER
B EwE 8 i, B 9N %AW T B 1 B~ pattern 7 46 4% 4
BEHTHHITRERTE,

MX MXR270 MXR180 MXR90

8 ek BB T EE

]
’/ . 7

i

HRITE RS R

RIGL AL
FRARILEL AR WA ETHER 00 A2 AL R

B o FERERENBS LR RREE
ERE, R B AR R AR S X AT T AR Y
W, ARELM KRR ERT RN S H BT FE



SEXERBATEN I ESNG, WTHE 10 #FEMREEFL
AR,y IS R .

KR g1

/!

ES {ne=2a30 1R I -

hRFE 152

10 PEFh B LEC 15 R 7R

3. B U

Bl U A A linux RRBY SUARSXHFRR . WA N
9 IE R By R I DX 388 B AF Ok 12 K, & 3 K 3 X 3 AR 32 (- marker )
W AR RICE W EE . f IR R E E B 5 AR (pattern ) W
xR B E R AR

HREAVNEL LR BERELTE 2, fad
— MNERE T B4R BB A m AR AR AT IR I K (patternl,
pattern2, ... ), #MEREM M ELE T Z4T0E, F 171
ik B IY AR AEAT R marker, T —ATEZAFCAEL AR, B
T2 —MERENTA, BT RNITEZERESE
wERMhER, A—RF A Wad, /71240, X
—EmEERME R ERE T ERE (XA ), U
MR, HEWMErASREMZES B ED 0 £57,



BEERE T -MEREY, Dilkk®, B3 2iad
REY, e T —MRREDTHERERD, ik £E,
B AR PR AR AROR B ey SR e i . B s A 1
B o

11 CECLE R RN
4. ITATIE %

pm -layout ./layout.txt -1ib ./lib.txt [-thread n] -output ./res.txt
10



m SEFZRRER EDA I ITHE LA 3R

pm: ECE (Patternmatch ) T $ATEF, HEREE AR
425 b 2 T R
HHLE

layout: sb¥ES AL, T8 ME SUH Y EAR, 2 U B AT
7R B

lib: ¥ SA, AR E R XA EE, Z X e A
R

-thread: [ #&5H, 8% n MERERNIFATIHE,

-output: shMAHL, T8 fr i B R SCIHF I B4R, mAR )T
TP %
5. ERNE:

Pl 255 AR 58 i R A J5 4R 2 DA T 2
1) EFHNTHATRF, BATE (F)
2) FRFARANE =T ENEL: ELRLEN
3) B R IR
75 WS IR

REARNTRRSAWBL: 25 A ERERL, Eils
Ao BT RATELT
1. EaE,

60 4, BIAME A 60 o LR IC B 2| By IC B X 5
2R AN Blhe, SIICEE| M CE KR ERA 124, Ul®
T ME K 60/12=5 7, ICEARTIRM . BIZBN i 2

11

N



60 2. A¥ AT HIE, BIRIEESH 04

AT X0 tH B marker AR AR & A R E 3 A0 B IT L
Bl XA E, FRR -4, Wik — BRI ME, Flin,
BRASEN 52, TR LERLA 24 EBR KA E %
R, W IE# 23R 5%2=10 4,

RN FMFI: (1) Sl oy 1T T X424 marker A 4%
FAREBWERRRALE, WABEAGEERT L, mh—1H
IR A (2) iy By IC B X 3K B9 marker A4ARIE#H, (240
W LR EFEREREE R (BEEFERMEHEA
FRERMEER ), WAFILFERR A, ok —F 2L
AE. Pltn, BHAERNS 4, F—MEANRHRIL, £
“RF LR AR 3 4L, W EA AT qu R 5*145%0.5%3=12.5

&

g
#a 40 o A RS AR S R B WA, LA 20 4,
SHRA20 %, EERERSFTRET Haod TRERD.
BAAR B R IUIC By AR B R AR AT ]
%R E MR, 3BTRS A M 0 S R F AT
ElAE A NEI R IR FHATHF, F 1 44 20 2, WEAK
FHRK—4, Bom 2005584 A8-1), BERER-
thread HHWFERTRFITHER T SHERSLEW
F R, MWZEFEDITH 04

12

N



ED/\ rasnroaainan
LR ARV T SR 8 &R (R
FE CPU BT AD T 8)ATH FI H 4 RitH o, %
RERNLLE, FRAERBHBTHERITEME, A
HIRAT IE 74 M5 40 19 2 R 38 F 09 32AT W 1R 4% A/ B R B
WF#ATHF, £ 1 4520 45, WELARBEERK—-4,
B4 20055 #H4 A1), ERFIATHERANR AL
BRI T -thread T H 2 W ERE, WIEFAFLITN 0
o
3. H AL oA
FHBERAEKRERSG B NBATIHE FBATNIFFE
7] (Hidden case ) $3t A2 B L AR By ZATH Bl B2t 8 /MY,
WL R G EHRER L, CRERBEEEZL, BAT
"N 04
+. 8EHH

[1] Tzumi Nitta, Yuzi Kanazawa, Tsutomu Ishida, and Koji Banno "A fuzzy pattern
matching method based on graph kernel for lithography hotspot detection", Proc. SPIE
10148, Design-Process-Technology Co-optimization for Manufacturability XI,
101480U (28 March 2017); https://doi.org/10.1117/12.2257654

[2] Uwe Paul Schroeder, Janam Bakshi, Ahmed Mounir Elsemary, and Fadi Batarseh
"Dynamic pattern matching flow to enable low escape rate weak point detection", Proc.
SPIE 11328, Design-Process-Technology Co-optimization for Manufacturability XIV,
113280D (23 March 2020); https://doi.org/10.1117/12.2551739

[3] Piyush Verma, Fadi Batarseh, Shikha Somani, Jingyu Wang, Sarah McGowan, and
Sriram Madhavan "Pattern-based pre-OPC operation to improve model-based OPC
runtime", Proc. SPIE 9235, Photomask Technology 2014, 923506 (8 October 2014);
https://doi.org/10.1117/12.2068998

[4] H. Yao, S. Sinha, C. Chiang, X. Hong and Y. Cai, "Efficient Process-Hotspot
Detection Using Range Pattern Matching," 2006 IEEE/ACM International Conference
on Computer Aided Design, San Jose, CA, USA, 2006, pp. 625-632, doi:

13


https://doi.org/10.1117/12.2257654
https://doi.org/10.1117/12.2551739
https://doi.org/10.1117/12.2068998

m SEFZRRER EDA I ITHE LA 3R

INTEGRATED CIRCUIT EDA ELITE CHALLENGE

10.1109/ICCAD.2006.320026.
[5] J. W. Park, R. Todd and X. Song, "Geometric Pattern Match Using Edge Driven
Dissected Rectangles and Vector Space," in IEEE Transactions on Computer-Aided
Design of Integrated Circuits and Systems, vol. 35, no. 12, pp. 2046-2055, 2016, doi:
10.1109/TCAD.2016.2535908.

AR EARE, LFEE QKA X

14



