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INSPECTION METHOD FOR CONTACT BY DIE TO DATABASE

GCHH &
—HE R HEHENEE TR T L ERA E’aﬂ PHEEEETOTRSMSE > LHAAHER
FAL AL B BT > DR o BB AR S X ¥ F ok (design database) ¥ & o 215 >

HAT AR RPR TR ER > TR BEENE 4%?"/‘73  FEAR BRI AR T T R e B B
BIABHEFZIHEEBAEAMBERAT LY ZE > WFISRZEEEMALEER -

Aninspection method for contact by die to database is provided. In the method, a plurality of raw images
of contacts in a wafer is obtained, and a plurality of locations of the raw images is then decoded to obtain a
graphic file. After that, the graphic file is aligned on a design database of the chip. An image extraction is
then performed on the raw images to obtain a plurality of image contours of the contacts. Thereafter, a
difference in critical dimension between the image contours of the contacts and corresponding contacts in

the design database are measured in order to obtain the inspection result for contacts in the wafer.
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INSPECTION METHOD FOR CONTACT BY DIE TO

DATABASE

(3]

TS Y B A A A S & B P B
BENEEYE - AR R0 T TR UG EE
1 - ¥ BT 1 L& 1 138 5 260 B (design database) B 3 « %1%
W RS EE TR RER - LN EBENRRRT B
B AR L (G 6 U AR R o B R B A
MR FMER  DATSEY BEERIER -

R

[3&X]

An inspection method for contact by die to database is provided.
In the method, a plurality of raw images of contacts in a wafer is
obtained, and a plurality of locations of the raw images is then
decoded to obtain a graphic file. After that, the graph'ic file is
aligned on a design database of the chip. An image extraction is
then performed on the raw images to obtain a plurality of image
contours of the contacts. Thereafter, a difference 1n critical
dimension between the image contours of the contacts and

corresponding contacts in the design database are measured in order
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to obtain the inspection result for contacts in the wafer.
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ZHHE FRBEE

(ARABHBR - BF BOEEEH)
[ZHEB] & HERENEBE R A

INSPECTION METHOD FOR CONTACT BY DIE TO

DATABASE

CUL )

[0001] 2460 24 B 1 — T & MOl 75 3% » B 21275 B —
| HER ¥j:§\ﬂ§‘(die to database » D2DB)#Y # % %5 (Contact) izl 75
£ .

[ SE Al ] |

[0002) [ IC BARAY 48 R 914/ » B HO R 2~ (CD)My %
SIAE N EIEE o Ak L BT © SR
R REEE Y RBEENR S -

[0003) LISE@EmRilag  HRERNTXAWNE —&R
77 2R 8 4B 7R 5] 16 1 2 B HE R B4 5 BB O 4 B (SUA focus-
energy matrix » FEM) - S i& & M 82 6 21 (2 19 BB % > DUE & & FEM
%5 (window) » 53 —T& 8l 75 X 2 (8 FI B F 3 M f T B (E-beam
inspection tool) 5K A M B 75 -

[0004) 247 + B FEM 2 7 €45 BB Bl 18 /) (smal )& 5 48
T OMEBERNEOB/ ST eRAd  MEgTEn
BENEGEE - MARAEERR WEBEA/NERE - g

103135750 RV AD202 10434513610-0
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TreAeEE -

[0005] ?M@??&z/ﬁﬂﬁ‘t/\Effaﬁtljfﬁaﬁ&(blmd)ﬁ}lﬁs HE& 27
TESBWESBEGNEE  MEHGE - B - E-Beam 1&H]
FE %WEEHE’J 1 41 B9 BAE——ETRE ﬁﬁLXE-EHaEé
-foz/EJﬂjFaﬁEEF %MIH At = bl U7 2 A A S B

[SHAE]

[0006] 78 B4R 6t — 78 & H # 1 (dic to database » D2DB)AY
5.8 25 (contact) b 1 77 % B2 BB B 485 6 ) 2.8 16 H M 46 2 4 7]
15 8 68 (o line) 5 55 13 48 B0 45 5 R T 45 % -

[0007] 7 25 BF g & 1 5 3 o B A0 4. A A0 325 6 L1 &8
A2 ESBENEETE - IS BT - S 5 RS
r— B - % GBI EEH R R (design
database)Bf 4 » I ¥ L F IR 2 i %@ﬁw’u%ﬁﬁﬁ%
OB 0 B (T B 2 AL 3 B L3
(design database)d = ¥ FE FERB & £ ISR <f E 92 -
(0008) fE7s 3 BHEy— B MMl ch - b il B HB e F 0 HE & K P RIN
BENS AW BT EE -

[0009] 7¢ & ey — B M ki %%@%%%@r¢w~
AN R EE RSP > — T O R -

[0010] £ 78 BAHy — B Mo b LuﬁéLT@ﬁﬁﬁFﬁ’
S 9 BRI 405 148 (small) ~ 5 B (bridge) 1%

103135750 FELIET AC202 A © 1043413610-0
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A (blind) &R Be -

[00U1Y i 7 S5 By — B 3G o0 » b i 7 3 42 B 18 T o 2 e 12
Zﬁﬁiﬁﬂﬁiﬁ%ﬁﬁiﬁ%EP%%’HR‘EEZT%?}%%?)?EB’\J*@E@@Z  BE
R EFAREESRNEE  UESEEKEENHHTEZERD -
[0012] FEAZBHN—BFHFI+ - #EFE L ixz’é“l.?g.ijézjixiﬁ?ﬁ
REERT M ERE R Z MR T (CD)E—FHEE L TRy &
BB -

[0013] HFEAZHAN—BHAI+® > BELAKRERBRZ T EAEHE
R s% 5T /& Bl (design rule) S B BE IR T HEBASER —FEEBE
&SR E RigEEE -

[0014)] FEAZHY—FHF P > EELAREERZ T EEE
R S T HE AT 0 S B ﬁ?ﬁafmﬁﬂ*%ﬁﬁi&’fﬂﬁﬁﬂz

[0015] 1E A B BE Y — TR G P > BR/S R @r‘-‘%{ﬁ"ﬂﬁﬁi’@%
A FA % 5 SR AR R (EBI inspection) sk & 17 i X\ & F B 5 (e beam
SEM review tool » EBR) o

[0016] EAFHW X BEEMHGIG - AT LIEFRig &)
B EIEE T RN T B (E-beam inspection tool) ~ LI &
150nm~800nm ¥ JE i 25 42 4% B (bright field inspection):% {# - £ -
F 51 ¢ B B 35 4% 38 (laser light source with dark field inspection)
WU - SRS R T B M scanning clectron microscope review
tool) = |

[0017) AN — B Ml » S F B > 75 5T

3
103135750 L ORIRE AQ202 16434513610-0
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e 7 0 45 B VS 9 o B 5 5 U o 4818 (metafile) 7 1 0 31 12

7T T i & Hmﬁmm&mﬁﬁﬁﬁﬁﬁﬁmwwmﬁzﬁ%Wﬁ
RrE > SR KLA Klarf BB EUEE TR > MEREEY
(A 5 H R -
(0018) 7275 % 9 49— B B OIth + B8 P AL B I8 B0 8 2 7 0K A T
o S I (2 A 4 R B (R 9
5 (die comen > BRIGERALE - LUEHERE@MASH TH
o :
[0010] 757 5B Ey — B Hi Bl ch - MG LIS E &2 7735 0E
m%E%WE%Hmﬁwm&ﬁ%%%%Hﬁ%mwwmmZﬁ
GERALE - (R o TN EAE AR A B R
A 81 R -
[0020] 7543 TR 60— BT RGP » b 5% 5 5 0 B L4 SR 4 3 2
2L GDSILA + FUEI {6 5 S M 35 FE I (post-OPC)
GDSII A - 3 e 5 28 (simulated tool)F #§ e 1351 5t FEHHIE -
(00211 fE4 S0 — B Ik + MU BB I B S B8 2 I %
0 4 4985 (B 5 [ < 6T 8 4 P9 (die or chip) 1 HE R I P JE X
156 25 9 B 6 /18 SR 3017 8 (Dic or chip)tE B 1B 18 5
BEEEOERELS - | |
[0022] 5 7 5 B 9 — Emm¢ 7 (G B A B I 12

CoH o ATERIREEYSEESHES S dioBEEE L > T
S (b B B ¥Hr (die register, ie align with some position in each

, 4
103135750 FHEEE AD202 1043413616-0



1524079 | 1047 128 088 RIBBHE

104-12-8

die) MEEESA B EFENE RS UREFREE LB
ATH[E 5 2211 B (easy to identify position)3 & 5 [ Bh (virtual die
corner)TE #1138 fir B _F 5 4K B AR B 22 B8 A 5% (Klarf file) |3
i 5 R

[0023) EW bt ASEHOEEELSS FOEBENEEY
[ BER RETERIE b B L AE BB ok B 4 HU A5 A 9 B 2
% 3R, - 40T/ (small) ~ 6 35 (bridge) S B i (blind 6k » A1
Bl 75 B A (0 55 E 6 07 2R 17 B I B 1 SRR 5T S R LA EE
B TSI TEATEE - B A5 0IR E ER A E ELE
REEY RSB ERE > BT EAREREEBREEN - %
R LB T Y & R B A AR BRI A B TR
5 16 (FEM) i 50 12 8 (106 4 S 40 [ » {816 5 3% 3 F 15 TR 7E B B 2 1
YR (G P G L o I 5 5% O I E 45 T R 5B 40 9 S 40 BE 3 O i
220 1) AR 2 B S R 8 5 010 5 0o {00 0 ) R R 0
B 35 5 37 (Process window qualification + PWQ) -

[0024] BEAZEL EMBETELETFRESE > TR
61 > LA S B E e AR T -

(B = 35256 )
[0025]

B | AR A I — BN DI6) — R R 6 B
o RRIZ E - |

103135750 HRUT AD202 1043313810-C
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B 2 2 ER KLA &RIAY AT & 09 3 #8 &5 %6 & (contact
window)Z 7R ZE o

B3 RKBASHANERA NG EBEREZ ~EE-

CLr D)

[0026] [ | EKEAZEHN —FHGIN —ERHE HERNENE
B e R R AR E -

[0027) 4[| o 746 B 100 B/G BE P HBEOEEY
& (raw images) » EIEBIMAIBETFRRINBAFHAETH
M B LS - 757 BB B AR DL T BEHBE (Contact) , b B
SE o E S U R IR B R A 1 B o E T 1 PR
B TR A B A - B & A B B (Via) S S
51 BERB B 38 (poly plug) % EFLSUEY 09 & (2 18 M S0 2 & T
] 9 46 B B 452 B % % b 70 A9 0 52 7 BB ¢ e 8 651 £ E 1 4 VAR AL £ 15
#@ﬁ@mmbﬁﬁﬁ@ﬂﬁgﬁﬁﬁ%@mwmmsz
qualification » PWQ) 7 — & i » il #F L i & F gAY
4 % (140 T 4% % T8 (E-beam inspection tool) - I &
150nm~800nm ¢ J& i == 2 # S8l (bright field inspection)3% ff - &L
T 5 S B AU BE 55 4% B (laser light source with dark field inspection)
S f - IR fi 208 T B M4 % (scanning electron microscope review
tool)% - it FREBHEBEGEREN  TEMHREEE
o1 45 25 BT o 8 1S (metafile) i 17 05 - 30 B BT EE & 1 i % (die)

Exird

103135750 . FRIEGE AQ202 1043413610-0
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RS 7 9 & F RS (die corner) 2 BN EE I B - MUERE IS
BN SR ERE - B RIS ER @@mﬁ%mjﬁﬁ@ﬁg
Bie 1 TS H i B R SR & R % (dic
corner) BiIAEAE (i BSKEE KLA Klarf 15X MY (8 M EH 5
2o DS EE WA SR TRE - 1 REEEEEROS

38 T AR S B K BRI & 1 i B (die) B2 M B 9B i 2 1 T B (die
corner) 2 B3 ES B B 048 0 BB A (Klarf file) (8 {F 36 B 15 -
MEEMSE CERIEHE GRS SR THE -

[0028) S8k o AEAHER 100 ZHT o B 54 5 I P AR I 6B
ERREN S EREBRCIR 102) - BEREBROS R 102 £
85 B 1 B A2 A9 B P KB B 0 o E ARG B PR S IR I
B R E RS TE - AR E B 5 T (risk analysis) < Bl % 25
(pattern density) + 5% &t 3% Hl (design rule) + f&/NBH % R <F (minimum
CD) * B %5 41 [ (pattern uniformity) - SC4E KLA 743 568 5 3 22
BHBAEH LS KRBT ETUTSES RO - M
FEME > PUREBEESE N BEBERTUTSESE -
[0020] S$4RHNER - A B BIRIBIRE B Y 77 A LT 478 -
5 — 1 2 3 5 47 5 % R (design database) ™ 2 B 8 2 <F (CD)E
— TR T O W AR W, - T SR 150 46 303
SR 2 BT 5 R %@mmum“wmmemw-@ﬁm@
52 8 37 % JE 1% TF (post-OPC) GDSIT 45 + 5 g 15 5 58 (simulated
tool) BT i #4153 B 3% 513 MF% 86y T GDSIT, B st ERIEN

103235750 WIBE AD2Z02 1043512610-C
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%ﬁ%*@iﬁﬁﬁﬁﬁﬁKEEMGmm’ﬂ%&@ﬂﬁﬁ%
5B St 4D Oasis 30 Hff 3 44 X (database format) -
M S (R8BS B (design rule) 668 38 — TR 7 0 (A A 7 —
TEE BA Y B L E B IR E B 0 A0 F SRR (lithographic
rule checking » LRC)813% =f 8 BIl #% 75 (design rule checking » DRC) -
RBUEEE (care area) S I E IS - (F IR HIR B A0 (S -
BRI A BRI RATE T SERER SRR EREE
I o o T BB AR BB 0 R 4 KLA B3I W B B9 S5 5
_ E\ZTE'% =2 2 1% & KLARF (Bl KLA result file) » H KLARF # 4 0] 8E
K8 % R BRI AT AR A B IR - SO — (el 0
R - DAL MR oA T 0B 8 R 2 2 0F LD Y
41 » 4B BY 0 75 % 61 55 5 48 85 (8 & Bk 9P 7 8 A (Die or
chip) 3 17 4 HEE P 8 B % (B R 2 2 RIS TR 5 SUR 49 & H
(Dic or chip) ERBER BN S BHBENTREYE -
(00301 L it [ 1 6 I bk (care area) 938 §% » 4016 6 B 43 1
A0 LRC + DRC %65 )18 /2 T, » 591t 076 s L
| FARSE (risk pattern specified) I B % 18 5 S48 A (similarity) 8 2
BEBM - 15 B THE BB E S REE KLA BF % DF i
EREES -
(00311 g5 25 102 2 (£ AT T (7 8 1005 308 T 8
i A D B E B E S B E R (S B
104) SIS + 0T B 102 B RARHS S50 2 17 4 B I 64 06

103135750 LR A0202 , 1043413610-0
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4B (0 KLA DB EREES - AIATASEHEHY REL
EBA @S - RS EPE B S SRET REH OB
A ATRGRREREH  FURTRRREE R ER
W EE LA - SR LI B R RS B IR L A
BB EBNES  MEBREERETRERERNREEY, -
[0032] 4 - FEHE(THE 100 21 - BT EHHREE — S H
94511 2 1 (die) 20 55 S B B fir » 18 BT SR 21T 55 B8 106 8 K 9 {ir (diie
register, i.e align with some position in cach dic) » EI7E 4 B & H %
R O R TS 108 A S B AR
095 (40 5 5111 B (easy to identify position))=, 5 A E,%Jj(virtuai die
corner)7E A 16§ 1 B b B 4K 1 B8 R0 2 JE A58 4 5 (Kllarf file) £ » L
56 e B R |

[0033] FE5 8% 100 2% #EITHEE 110 HEREZGNUEETT
TS DB EIREANE L - BESBTE E— 55 100 —
ERAMAEEEENET ERAGEEDRL - hHER - B
& LRC 5 Care area - risk area | F & F 3R & 36 36 1% 52 B G BB
100) % » B 1T L i R o5 -

(0034) #3%  (THE 120 - WEITLII S F MR E N EY
S JREN o SEAE SRR ORI AR i B B B 38 5T 5 B (design
base) GDS FE 8> BT AS - #f FI18 $ FE > 38 5 #3 5 (design layout)
E(EEBIEEm 1:1) - |

[0035) #Ki% - #EFTHER 130 > HHEIE 12T 2B % W (image

_ 9
183135750 REEE AD202 1053413610-C
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extracﬁon) S EBEENEEWmE - G FERNREZER L
4 (2D) (&R HYERER (contour) o B &G E B J5 /A B 40 1E 4 #n 5R
%2 BY (Edge contour extraction) © 15 5 48 B % Bt (Self-Affine
mapping system) ~ [ {5 §F 8¢ 17 = ’(Self- Affine snake model) + ¥
& i [B7 1 70 (Active contourmodel) £ K HI ¥ (expectation-
max1mlsat10n) HOE A Emﬁﬁfﬁ(Prmclpal component analysis) -
J& £E (level sets))&H & )% o 5 Hr + 48 /£ (Monte Carlo techniques) ° [fi]
H kBl {%%‘”HS&TLAE@L(OHIM) SEL AIREARREEREmMES
'Eﬂﬂ%rﬁ@ﬂ@wﬂ’jﬁﬂab SN ERE - A EEPERN R
BEFEEG MREEREFHBINERERTETEEEN -
[0036] i #ITHE 140> BAEBE G R T AR
ERZHERBEERMERT(CD)LHNER » U ?JT%%%%EMG
mRAIEYEE R HEofREAENEE > aJSEAR—XER > HFT
i B8 {ir AT 3B 4¢ 0.0001um~ 0.5pm JH| — K - Lk Z E G40 B E
EHEE - j:xJ\(size)Li)iﬁ?%?tljﬁf/"—iéﬁﬁzﬁié’ﬂﬁﬁ ° T H. -
FE 452 B+ T H6 £ 3R 5 B R (6 4 (threshold condition) I 68
Ak Fral 2= ROEE 73 %%;ﬁﬁﬂétmﬁ-’%@ﬁkfﬁ ]I 5 &
B 1 (bridge) + 357 BB bE A B AR 2 (0B OB /M) BN
X ET % (open) ?ﬁ%ﬂjﬁﬁ*ﬁ%%&&ﬁ S, 4% B o R AT 45 R U
G IRER ERNEREEARDEHEMNE - HRESEZRE
FK%@ETB(E&EJrEJﬂFZlﬂ/L BT DL e BB B 45 it EE 8 B2 18
i BR L 3 'a*JréHFEZ?;;E T B H 7€ 1 M 5 09 GR PE FE R L R H

103135750 T ERBSH A0202 : 1043413610-0
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CERKNRBEMESE - I RS TR S E N R F
[ & F (chip)Z 1% 3 & B 15 51 8 ¥ 69 Z 45 81 4 (systematic defect)sy
0 2L (hot spot) »

[0037) FEESH:EE LHSBPESRREFN—ERAEELE
SRR LN -

(0038 L4 5128 55 5 5 SR o B 38 - ik 0 366 B9 R+ {BL°F A A
PR 41 7 5 B 6 i ) -
(mwlé%:%%@%EM%EWMAww%ﬁ?ﬁ%ﬁm'
SHI 36 48 8 P 15 51 49 2 5 75 6 [ (contact window) i[5 B & 4 A
4 K ~F 2 (DCD window) 88 HA [ 2 -

[0040] 4218 2 T 40 KLA 4 %5 5 A 854 9 B 04 GO B 2 ey e
I 504 S 1) & 7F DCD & LLAM i 57 « |
[0041] AT » 2 {5 P A< £ B 6 05 3 0 40 B & (B S 1T SR AB B 4
I+ AT EE . CDU Map 58 & B o (B S F oA e me
Y fEE—SK RIS R T O EEE o @ 3 En DCD
window LU R $5 8 7 £ B 9 B HE B A7 15 1 9 422 % 75 85 1@ (contact
window) » G5 EEEIRI DCD BN A A5 W EHAE R OB/ (NE
3 o B ) SR AR (A0 B 3 P 0 R B IR I - T L S TG
BB 3 P+ FEE)EME  RILEE 2 8L KBRS TR
A EREE N EEERE

© [0042) % b A S BB A R IR AB Y E-beam B (8K
R EREL  WAEEETHE  REEMERERGY S

11
1 A0202 A . 1043413610-0C

ﬁ

103135750 HE



1524079 | 1047 128 060 RIEHRE

104-12-8

R 7 (5 OB o 4 7 A S LS TR B B AN 39
G5 5 e A L -

[003) EEAAFHEUEMAIBEL £ AL LA URER
BU > EEMBHTENTEABEORE  EFREFZHN
A RE Py - T (R ey EEN BT AR HMRERE
9 1 B0 B 5 R R O |

[F3A]
[0044]

100~140 © 4 &

103138750 R Z435 A0202 : 1043413610-C
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B

1.~@5H%aﬁ§%%%§Mﬂﬁ%5@%

BiE—SE TS EEBEOEEYE

8 KLA Klarf SR 02 509 5 2+ DUEHE Al B
B A S R

55 T 15 A 0 0 B R {0 T 1T AR - L8 B AR
e — B

455 7 3 B O 4 B T 4 6 4 B9 5 5155 4 BB (design database)

HATRBEEZGETEZGRERN  USEMEEBEN S EZ
GEmE - BAK

BRI EBE Z il G iRt BB E T Z 5 (@
HEZMBEEHEBERT(CD) ENESR -

2. WIEHGEEFIEE S | WA HY & R B R R EE R 8 i M
ik o H o L E S AL ISR PN BERS S EB
BIEE -

3. iIDEF* EEFIEES 1 EAT M E’Jaaﬁﬁﬁﬂlﬁﬂﬂﬁﬁﬁﬁmzﬂﬂ
ik Rl EZREERAEBEE ST - KU KEEERER
TEL-EHRENER -

4. QIERSEEFIFE S | THAT A HY & R BB R E R 5 A 5 e
A BEBEREBRIEZR  HAEMIZEBEENREES -

5. WIEA 55 BB A SE & 5 4 T fr Al E’JBEH% % R R Y 1 B e M

10313575¢C FEUDY A0202 1043413610-0



1524079 104 128 080 {EFEBE

104-12-8

J5 3%+ £ o A B T 2 95 B 1/ (small) + 48 3 (bridge) 512
it (blind) 5k 14 -
6. 40 e 3 I R | VA P AL 6 B S 0 P B 0
Tk HL o A T L R A 9
SR AL 1R 2L A8 T 695 (0
593
EHR G EE R - S B ER SR E
//I o
7. 405 5 25 6 TR ALY B O A B
Tk B R P T B B2 7 A B A AL Bt R
b 7 it B 8 R < A — TR {8 LTS 9 T bl T A 2 B -
8. 40 3% S 5 T 55 6 TR P A 4 4 B4 4 R 4 2 A A
5k o B S EE AR T W 7 A B (R4 B 5K B (design
rule)i R B R T BB SRR — T R M E B BT A
B i 1 25 G -
9. 401 oB 38 B R 46 6 TE T AL 4 G B 5 M B A 5 D 2 A R
Jrk o BB AR B Y T o I A 0 G A T — S B
B 0125 O 0 |
10, 40 EAIRRE | TE A S R R Y A AR
B % o H PR A B B 60 04 6 R B T R W
 RREAETEME |
L1 0o o8 5 L2 1 SEL P A 0 8 4 5 25 0 20

il

103135750 RELY A0202 - _ 1043413610-0
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BT %  HPRITAEEFRRMOEBQEEFRBATA
(E-beam inspection tool)~ ¥ EZ i & 150nm~800nm ¢ & Y 7= 45 1% A
(bright field inspection)3% f§ - B I% AL E 51 5 J5 #9 65 35 4% 3 (laser
light source with dark field inspection)z% A 5% & =\ T F B M &
(scanning electron microscope review tool) -

12. MEEHFHES |ERINSE HERENEBE R
WAk ROMARAEEYEY FATARE  BRLEREG
P 9 T 2 BT B 4 4% (metafile) 1T BB LR B SH LB R
R & TR Bh(die cornen) Z B B IEAL E -

13. MEEEFEES | ERTOEE HERNENEBER
g% HPNEFREEEE G T ETARE  HFTEEEg
4 i 1T AR TS 36 AT T L A B R A AR S R R B (die
corner) > BAFE FE AL B -
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