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STRI
WECC Road Map

YEAR OF PRODUCTION I | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

Airbone Molecular Contaminants
Organics (as CH4)(ppt)| 2001 | 750 750 750 750 750 <750 <750

Organics normalized to hexadecane

equivalent (pptM) 2003 5000 4500 4000 3500 3000 3000 | <2500
Salicidation contact-acid (as Cl-)[ 2003 10 10 10 <10 <10 <10 <10
Salicidation contact-acid (as Cl-)| 2004 100 100 100 10 10 10 10
Salicidation contact-bases (as NH3)| 2003 12 10 38 4 <4 <4 <4
Salicidation contact-bases (as NH3)| 2004 1000 1000 1000 100 100 100 100

Ultrapure Water

Total silica (ppb){ 2001 | 0.1 0.1 0.1 0.1 0.05 0.05 0.05

Total silica (ppb) as SiO2| 2003 1 1 0.75 0.75 0.5 0.5 0.5
Total silica (ppb) as SiO2] 2004 0.5 0.5 0.5 0.5 - - -
Reactive Silica (ppb) as SiO2] 2003 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Reactive Silica (ppb) as SiO2] 2004 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Critical cation, anion, metals (ppt)| 2001 | <20 <20 <20 10 10 10 10
Critical metals (ppt)] 2003 1 1 1 <0.5 <0.5 <0.5 <0.5
Critical anions (ppt)| 2003 50 50 50 50 50 50 50
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WECC Road Map

STRI

YEAR OF PRODUCTION I | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Liguid Chemicals
Particles-critical size (ml)] 2001 | <10 <10 <10 <10
49%HF, 37%HCl:number of
particles>critical size (/mi)| 299 - - <10 | <10 | <10 | <10 | <IO
30%H202, 29%NHAOH, 100%IPA:number} 4 <1000 | <1000 | <1000 | <1000 | <1000 | <1000 | <1000
of particles>critical size (/ml)
HF, H202, NH40OH: Fe,Cu| 2001 | <150 | <135 <110 <100 <90 <50 <50
Critical cation, anion, metals (ppt)l 2001 | <10 <10 <10 <5 <5 <5 <1
49%HF, 30%H202, 29%NH40H,
100%IPA:Na,K,Fe,Ni,Cu,Cr,Co,Pt,Ca,Al,Zn| 2003 <150 <150 <150 <150 <150 <150 <150
(ppt)
49%HF, 30%H202, 29%NH40H,
100%PAall other metals 2003 <500 <500 <500 <500 <500 <500 <500
HF-only, TOC (ppb)] 2001 | <30 <30 <25 <20 <15 <10 <10
49%HF, 29%NH40H, 37%HCI, 30%H202: 2003 TBD TBD TBD TBD TBD TBD TBD
TOC (ppb)
Bulk Gases
N2, 02, Ar, H2: H20, 02, CO2, CH4 (ppt)| 2001 | <1000 | <1000 | <1000 | <1000 | <1000 | <1000 | <1000
N2(02, H2, H20, CO, CO2, THC) (ppbv)| 2003 <5 <5 <5 <5 <5 <5 <5
O2(N2X5, ArX5, H2, H20, CO, CO2,
THC) (ppbv) 2003 <10 <10 <10 <10 <10 <10 <10

Work in Progress - Do not publish

STRJ WS: March 5, 2005, WG11-WECC sub WG

mm) WECC sub WG




WECC
2003 (2004 up date)
1. TBD
2. FEP
Cu /Si Cu

3.

UPW MS)
4.

H2 N2 ppb ppb

H202 ppt ppt

ITRS2004 meeting

Work in Progress - Do not publish STRJ WS: March 5, 2005, WG11-WECC sub WG 9



X X

80
70
60
50
40
30
20
10

Work in Progress - Do not publish

[BD
[BD

O

O
SRR

B CVD
e

O
EUSUSURUUUSSESURESRSSRURESY I OUPURPS

O
e ... m

@ CVD High-k
e

W BEOL
I = S IR USRS I DS

O

2001 2002 2003 2004

(|
]
a

STRJ WS: March 5, 2005, WG11-WECC sub WG

10



e FEP
> Cu /SI Cu
FEP
Year of Production 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Technology Node hp90 hp63
Critical GOI surface metals (10" atoms/em)[F] | 0.5 | 05 | 05 | 05 | 05 | 05 | 05
Critical ofher surfice metals (10°° stoms/em ) [F] | 1 1 1 1 1 1 1
~107 atoms/cm?
WECC
Tear of Production 003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Technology Node hpd0 hp63
Gate—metas(as s, E210) [ (ppt) 015 | 01 | o1 [N ‘ 007 ‘ 07 ‘ Q0 ‘
FEP WECC
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WECC

1. Requirement Table
WECC

2. Difficult Challenge
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LS|

Generation Present Future
Technology Node 0.35 0.25p4 130 90nm 65nm and beyond
Sta ting Materials CZ, EPI CZEPI, HAI CZ, EPI, HAI, SOI, SiGe Ge
Gate Insulator (GOI) SiON/SiO02 SiO02/Si(O)N SiO2/High-K HfSION, )K<10
FEOL Gate Electrode Poly-Si/WSix | Poly-Si/CoSix Poly-Si/NiSix, Metal
Sallcidation Contact Ti, W Ti, W, Co Ti, W, Ni
Capacitor Insulator Si02/SiN/SiO2 | Si02/SiN/SiO2 New Material (BST)
Capacitor Electrode Poly-Si Poly-Si Poly-Si, Metal (Ti, TiN,W,Pt,Ru,RuO2,
SiOF SiOC, FSG Low-k, ULK, GasGap )
Interlevel Metal Insulator
BEOL K=3.7 K=29, 3.4 K=2.7, K<2
Wiring Material Al-Cu Cu, Al-Cu Cu
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