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YMDB (Yield Model & Defect Budget) HBVDETILEEBHFBRIGE
DDC (Defect Detection & Characterization) REBI&EH ST (T
WECC (Wafer Environmental Contamination Control) = x —/\IRIE5 251
YL (Yield Learning) #2880 ZF
NVD (Non-Visual Defect) 8 2750 VR
NVF (Non-Visual Fault) BAZSVARE
PWP (Particles per Wafer Pass)
T 32 COVWIE(Wafer Pass)ICRDIENNT D/N\—F 1 DILD=
ADC(Auto Defect Classification) RiBE&)H%E
DFM (Design for Manufacturing) BISE 106585
AMC : Airborne Molecular Contaminants K50 F5%
ILD : Inter Layer Dielectrics EEEIZE
FOUP : Front Opening Unified Pod = —/\f&#f - #XZ8S
TOC : Total Organic Carbon/Total Oxidizable Carbon EB#{AK R
ICPMS : Inductively Coupled Plasma Mass SpectrometryiZSitE T 5 AVEEDTEB
TOA : Total Organic Acids A BKILS
TOCS : Total Other Corrosive Species fDMRERM4IES
SMC : Surface Molecular condensable »T—/\&KEEE 7S FiHE
FMEA : Failure Mode and Effect Analysis #[& € — F R 2/74T
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WECC/AMC (Air-bone Molecular Con’raminan’rs)ﬂﬂﬁ’@ﬁ@

Year of Production 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
Gate/Furnace area wafer environment (cleanroom/POD/FOUP ambient)
Total metals [8] 1 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Add Total surface metals on wafers, 1e10 5 05 05 05 05 05 05 05
—  |atoms/cm2/day - - - - -
Exposed Copper Wafer Environment (Cleanroom/POD/FOUP ambient)
H2S 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000
Was [Total sulphur compounds 10000 [ 10000 10000|10000| 10000| 10000| 10000 | 10000
Is 2500 | 2500 | 2500 | 2500 | 2500 | 2500 | 2500 | 2500
Reticle Exposure (Cleanroom/POD/Box ambient)
Was [Total Inorganic Acids 500 | TBD | TBD | TBD | TBD | TBD | TBD | TBD
Is 500 500 | 500 | 500 | 500 | 500 | 500 | 500
Was |Total bases 2500 | TBD | TBD | TBD | TBD | TBD | TBD | TBD
Is 5000 | 5000 | 5000 | 5000 | 5000 | 5000 | 5000 | 5000
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CuT') PTH2SEEZLIFTRUDY

~F—SIDA ZOILEYDED B LLTE DI

LFOIVIREBEDBR CIREDEBEABRESNTE, = JVYIUPICLEE U TI0ER UL VE

Work in Progress - Do not publish

STRJ WS: March 5, 2010, WG11 YE

4




Critical MetalsE (UPW) STRJ

Critical metals : Al, As, Ba, Ca, Co, Cu, Cr, Fe, K, Li, Mg, Mn,
Na, Ni, Pb, Sn, Ti, Zn.

Level of Metals deposition on Hydrophilic Silicon Wafer from DI Water at 60 C
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Critical GOI surface metals:= Fe, Ca, Ba, Sr,
Critical other surface metals := Fe, Ni, Cu, Cr, Co, Hf, Pt,
Mobile ions:= Na, K, ..
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D(DCritical MetalsDR&ED)

BER =S

Table : Critical Metals in UPW 2009.3.6 by J-WECC
FEP critical metals| Occurrence in UPW|Deposition probability| Points ECC critical metals in UPWComments
Aq 0 No Low 1 no
Al o) Yes High 81 no
As fo) No Unknown At Unknown —
B 0 Yes Unknown HHEHHHT Unknown T
Ba Critical Seldom Unknown B Unknown less critical ? F M EA ——
Ca Critica Yes High 729 Critical J /. )
Co Critical Seldom Unknown T Unknown Critical ?
Cr Critical Yes Middle 243 Critical Vs
Cu Critical Seldom UnH_nc;]wn ##%g## Unknowln Critical ? % § ﬂ
Fe Critica es ig Critical
Ga No 0 Unknown T Unknown A % I?/ = /154
Ge No 0 Unknown B Unknown
Hf Critical [o) Unknown Bt Unknown
K Mobile Yes Middle 81 less critical
Li 0 No Low 1 no
Ma 0 Seldom High 27 no
n 0 Seldom Unknown B Unknown
a Mobile Yes Middle 81 less critical
Ni Critical es Middle 243 Critical
Pt Critica 0 Unknown T Unknown less critical ?
Sr Critica 0 Unknown B Unknown
Ti No Seldom Unknown Rt Unknown
Zn No Yes High 81 less critical
Based on hearing  Based on experiments by depending on
Based on FEP table from UPW suppliers US WECC WG deposition model
Point Definition Classification Definition Specification P
Critical; 9 Yes; 9 High; 9 Critical, >=243 0.5ppt 2009&#[& l,__ }iﬂg%
Classification [Mobile: 3 Seldom; 3 Middle; 3 Product |Less critical; 81=<x<243 1ppt
No; 1 No; 1 Low; 1 No; <81 10ppt

3D DFactorlc kN

Table YE9 Technology Requirements for Wafer Environmental Contamination
Control

i I S

/\“’I' 25‘/
DT /\N\DNSTER
TR

Work in Progress - Do not publish

Year of Production 2009 2010 2011
Flash %2 Pitch (nm) (un-contacted Poly)(f) 38 32 28
DRAM % Pitch (nm) (contacted) 52 45 40
Process Critical Materials [5,7]
Ultrapure Water [29]
Was W[R] <10 <1.0 <1.0
Critical metals (ppt, each)
;l <1.0 <1.0 <1.
= |(AgAu.Ca.CuFe,Na,Ni,Pt) =2 =] ==
ADD Metals (ppt each)_ (Al,Ba,Co, <10 <10 <10
Cr,Ga,Ge,Hf,K,Li,Mg,Mn,Mo,Sr.Ti,Zn) — — =
N
Other critical TOTS{prt-eacit2d— <50 <50 <50
Boron (ppt) [24] <50 <50 <50
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ITRS 2009 Difficult Challenge <P

Difficult Challenges 2 16 nm | Difficult Challenges < 16 nm
Non-Visual Defects
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Stellar Defect on Vacuuming IR
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Defects on Silicon Video Image of Defect Generation

Ice crystals generates on vacuuming the wafer
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Model of Stellar Defect

DFDORNFCIRR2

Wafer

Process chamber
Residual gas (F,ClI...

4

O

Water + Halogen -2 Acid

Work in Progress - Do not publish

Pump

@ Atmosphere
)

STRI

Load-lock chamber

Small paq\cle}umidity
0O K

=)

Water crystal grows around particle
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Stellar pattern remains on surface
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ChemetriQ Fills the NVD Inspection Gap \_\QQCEPt
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SPDI: Surface Potential Differential Imaging
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