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Metrology and Inspection Technologies for 32 nm-Generation Semiconductor Wafers
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As the mass production of 32 nm-generation semiconductors will begin in the near future, metrology and inspection technologies have become
even more critical to improve the production yield compared with previous generations, and solutions to the technical problems are becoming clear.
To improve the production yield, not only the control of random defects but also the inspection and control of systematic defects have become

increasingly important.

With the aim of realizing a systematic defect control system including both a defect inspection system and a post filtering system, Toshiba has
been developing novel defect filtering technologies for systematic defects and a detection and control system for lithography-induced hot spots.
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CMP : Chemical Mechanical Polishing
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Relationship between capture rate of killer defects and device generation
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DBB : Design Based Binning

DBG : Design Based Grouping

DCI : Detect Criticality Index

ADC : Automatic Defect Classification
ROl : Return of Investment
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Toshiba's technical challenges for capture rate improvement
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Defect filtering technologies
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High-accuracy classification method for random defects

32 nm HROFEMHT T —/MRE - FHAE

K2 RGOHA 5 DO % AFCTHHHT A2 EIF R ﬂ%f
Who RKG74 VT EAiO&EGEEZR 4R T, MARE
P 2 41721-ADC (in-line Automatic Defect Classflcatlon)
R, LE2—SEM 2L 5 ADCRE, RO REIZ L
THHES BV SRE SN, —HEAMLIh TS,
BRI ->C, RGO FE 2L 857 — 1 (GDSTH
T W7 R EEMR D IRE SN, BRI HEAH L
LTwW5,

LA, M RFEOEFEDGDS T =8 535 =V BIRD

L2595 DBB (Design Based Binning) &, KFOHA
AL RS — 2 OB SRERE % F T 5 DCI (Defect
Criticality Index) ZHWT, TV ¥ AR EREEICHHEH
LHREERELE (B5), €O#E, DOIOL Y 2— DR
HAEFIDOILHEEZI2 %0568 %F TH LEIELIEITHK
L7z,

DX, M ENZRIGAE D GDS 7 — 7 O IR
WD LT AT EANE, BICHEHBERICA-TEY, 054
KWL AT<F v 7 RIG%R5HET A2 LT, BREERARY
FMAWEETESLY, RBLY 22— 7)) V7O #Eibh
SIUVTFTTATOTaEATL v F—D ¥, HIZiE, DCI
IS LD ET 2 —NORIRAR R SBF Y PR L,
a7 7)r—arhZEzbhb,

4 RBRROKRE - EEEM

VATRT v 7RIS A B AL, FIgSI L m Ry
WTIIRECELRD, ZNENOFBIE DR TZHAMN O
MBI b, VITTTLTOYATIF v 7K aELTld
OPE (Optical Proximity Effect) (R 3 AGEHIEAZEITS
N5,

D) Hfab B MO SKREEE 6 1R, FFEREIIX
DFM (Design for Manufacturability) ZHuls& L7z faki o
%ﬁ& VY7574 YIab—YarEHeiEBREomb

RETNT A= NNy 7 SN L TiREL2HED SN TE 7,
Li)‘b, IVT574 YIalb—yarid, BER EOFEE?S
b, AT AEME LTEEMRIND LIHIZR-TE
7oo B, WERNIIENEET LD NOEB KT
Y 2E LB EOEF S E=Y THI LU E
B ETHEND, BV IaL—Y ay UATORBRIED
Metie, mETA ¥ TOREREOE=FI12E, Bl oEA
WL D,

fa B OB & GBSO FARE = & Hebr i35 44t
DT TU—FERTIIRT. HEROCBREY T TT v Tk
WNIZEBR A E 55, ORI, TELLETERE

Gx4) CADDONAFV—F—RT71ILD—%,

41




| fERRRHIA |
DFM

« NE—RBEER ERRETIL—IL
FBEQLPTESFIVY

BRI |
VG574 2alb—ay

fEpR AR
+ SEM=X Die to Data Base 1&&

FEF - 7O
et |

BRRE=A

INE—EmERETE
CBARBTOERAVAUR—DRE
- BRTRRKROMIRERE

6. BRABSEOSMAKE — LI, DEMA2HGE L2k A
DEWE, YIaL—Yar e GBuEoR B EEHSN TV S,
FPEREICIE, BLRETEOGHRITOE T T o AL B XSGR
MOEBHLEDE=Y TLULEND o

Procedures for hot-spot management

PR DB
— ERXE EB RERIRE B
cUYI5T4 * INEISR
;)*;%:;gl/m_fa/ ERE N RE s BAL—=T Uk
- EREDER Die to Die# &7 U XL
* FEM/JA X741 %
Ay Fa b
FYZSERELSS O
SEM = Die to Data Base 8%
(2) FAZERFHR
INE—ERZBETAI (SEM Eif5)
INE—REARETR + Die to Golden Die
RBBRADE=X « Die to Data Base

JRF/NE—>D
FREZRICED
fERROER

A, O/SAME |- 85t7 —20iEM (Design Based)

(b) EBERFHA
FEM : Focus Exposure Matrix

H7. ERROKREEMEEZZFMAOT 7O—F — FFEROKRD
Ty 7Ty TRENCE, TELRETERELT y TRTE A LTl sE
WL, Y32 =Y aroWBIC T =Ry 22Ty, 2, v A2 %
BIELCfabr s A B S5, —h, mERIIE, e shzaiios
A - %5 E Tal s N B,

Approaches for hot-spot inspection and monitoring technologies
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Features of scanning electron microscope (SEM)-based die-to-database
wafer inspection system and output parameters
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Flow of automatic judgment in process window and example of application
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