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Table 103a&b ESH Difficult Challenges

Table 104 ESH Intrinsic Requirements

11.. Process and Equipment Technology Requirements
Energy Consumption (electricity)
was |Total fab tools skWh/cmz) 2] 0.40-0.35 0.35-0.30 0.30-0.25 U
s [Total fab tools (kWh/cm2) [2][3 0.5 0.43 0.35 0.30-0.25
|
j Toolenergy-usage{(%-of 2005~ Functional-Area
I__B_ baseline) — ____gi _____gi__
I s ° 100 I 80 70 50
- S R bIoler R S — —— e ke = el TR
111.. Facilities Technology Reguirements
Energy Consumption
was |Total fab energy usage (kWh/cm?2) | 1.5-1.3 13-1.1 1.0-0.75
IS otal fab energy usage (KWh/cm2 10 0.85 0.6-0.5
Total fab support systems energy usage — —
) 0.8-0.6 0.6-0.5 5-0. 0.4-0.25
was |(kwh/cm®) [2
o [OLalTab SUDPOrTSYSIems energy
E lotal Tab support systems ener 0.5 0.43 ] 0.30-0.25
L 5_ Loczrasetins . _ _ _ _ ] wo || _ e 0

Table 106 Process and Equipment Technology Requirements
Table 107 Facilities Technology Requirements (ALL NUMERICAL VALUES IN TABLE MIGHT CHANGE)

Energy (electricity, natural gas, etc.)
Total fab* energy consumption (kwh 19
Lwas )[1] _
. Total fab tools* energy 100
5] ion (9 f 100
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WaterBalance_NewValuesTable

2008- 2010- 2013- 2016- 2019-

i AN 2009 2012 2015 2018 2022

WSPW (300mmWf Fab) 10,000 10,000 10,000] 10,000 10,000] 10,000] Production Premise
Fab UPW use liter/cm2 Si 8.0 8.0 7.0 6.0 5.0 4.5

Fab UPW use m3/h 336 336 294 252 210 189

Power Tools kWh/cm2 0.5 0.5 0.425] 0.35 0.3 0.25| Data from energy table
Power tools kKW 21,0000 21,0000 17,900, 14,700f 12,600] 10,500

Power Fab kWh/cm2 1.00] 1.00] 0.85] 0.70 0.60 0.50] Data from energy table
Power Fab kKW 42,1001 42,100 35,700] 29,400] 25,200 21,000

Other users Cooling tower CT

Evaporation water m3/h 69 69 59 48 41] 34] =Power Fab x1.64/1000

Concentration factor 5.0 5.0 5.0 5.0] 5.0 5.0

Blowdown water m3/h 17 17 15 12 10| 9| =Evaporation water/(Concentration factor-1)
Water consumption CT m3/h 86 36 73] 60| 52| 43| =Evaporation water+Blowdown water
Other users UPW plant

Water loss in UPW plant 20...60% 15% 15% 15% 15% 15% 15%| Depend on water source conductivity
\;‘I’::frwnsump"(’” UPW  1harm 50) 50) 44 38 32) 28| =Water loss in UPW plantxFab UPW use
Other users Scrubber

Flow rate m3/h 35 35 35 35 35 35

Site water consumption w/o =Fab UPW use+Water consumption CT
recycling — S — = e e 22y +Water consumption UPW plant+Flow rate
Site water consumptionw/o | oo il 124 124 106 9.2 7.8 7.0

recycling

Recycling rate 70% 70%) 75% 80% 85% 90%

Site water consumption w/ =Site water consumption w/o recycling -
recycling m3/h 273 273 228 184 150 125 Recycling ratex Fab UPW use

Site water consumption liter/cm2 Si 6.5 6.5 5.4 4.4 3.6 3.0

X# 10-3 KANTAT—=T v

| Year of Production | 2007 | 2008 | 2009 | 2010 [ 2011 [ 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 [ 2021 | 2022
Table 103a&b ESH Difficult Challenges
Table 104 ESH Intrinsic Requirements
11.. Process and Equipment Technology Requirements
Water Consumption

Surface preparation UPW use (% of
2005 baseline)

Tool UPW usage (% of 2005 baseline)

I11.. Facilities Technology Requirements
Water Consumption

P e ———————— o —— ————

L _ B _ |netrecdwateruse gitersiom®yjz) | 15 15-12
3

[ Fab-UPW-use(liters/om’ 12} 8 8-7
Table 105 Chemicals and Materials Management Technology Requirements
Table 106 _Process and Equipment Technology Requirements

Table 107 Facilities Technology Requirements (ALL NUMERICAL VALUES IN TABLE MIGHT CHANGE)

Water

was ;I;?gé‘f{z‘irt:; ‘\Aﬁtfr consumption 14 15 11 10 9
Total fab* water consumption

5] " 65 54 4.4 3.6 3.0
= iters/cm2) [1] =
Establ
] stal msumption Reduce total Reduce total Reduce-total
e ish- Reduee(e(al—eensumpﬂen—by—l
10vsfrom- comsumption comsimplion constmption-by-
I B |eduction baseli i ' OmStmptior PRSHmphoR additional 10% |
I____-.___________E-._Imﬁlﬁ._______________________________I

Total UPW consumption (liters/cm2))
[1]

UPW recycled/reclaimed** (% of

was 70 75 80 85 90
UPW recycled/reclaimed** (% of

use)

7 10-4 2008 K7 —7 /L
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10-8  PFC(Per fluoro compound)llEH A~
[ AR HIEDOE ]
JEITANEERA— T — 204 DFRDOPFCHEH B DT — Z X EP TBUZ \WSC(World Semiconductor Council)
(ZEHIICHIE L QD PFCOHEHET — 21 ZIPCC(Intergovernmental Panel on Climate Change)20011Z#3-C
FHETRY, A TR Al 7-3HRECHREL T,
GWP: Global Warming Potential
HADPHBEHTAER) = BakEX0.9X (1 —0fHRE) X (1—RER)
HADYEHE(CO2 BRE) = HADBEHE(W AER) X GWPE
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JEITA PFCRIEH A5/ BR [XI5% 10-15
SHI| == N
EtiBI(X. [Equipment Environmental Characterization N \
2. @A Guidelines [ZH 3%, FT-IRAQMSHE D —&EIIZ3R8 A HERK,
@ PFC$g SN=FEZRANDLDET S
Q@ FBUNELE - RRUEEE- ABEEHMUEEE 5.1 BIEAH X
A [Equipment Environmental Characterization Guidelines]
3. REXR BN S ERRATEICTH ABEHELAED
3.1 75‘?2;‘1%!55 BBILETVRIET D LA ATEE,
32 BREZE AT A OBIEL TFT-IRAIEE AL B AR %
33 RUEEH GEBIRT TV AYIR) ¥IBEF 5N D,
D TOEREE *1_ PFCHAIZAHE LI=FT-IRO B 5 815 77 35 0 340 % 528
2) BRERE. LTRSS DT IR T TV AV IR E R ITHR B,
3) B ANAIE 52 RIEDFER
HE=FYLT-BERR 53 AIEIO—LAIET —SDHER
%
4 MEF—SOEE 2 A E
HRIZHITDAET —2DER L RELFERERERT D, '1$ 73‘;7;{
F BEENEOHRBERER-EDLSITHEERE 2) BREERE. IRt E—A—3t
1) BIE X REBEFER 3) ﬁ&%iﬁ;g )
2) REEBEER 4) ZOith
3 AELHR 54 FT-ROAE - BH QMBS E
4 /ﬁ|]'_'il-_i'>'<,f¢ 1 [Equipment Environmental Characterization Guidelines]
5):*#7]_%%*& 2 [Equipment Environmental Characterization Guideline]
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TRBASINIEHTART AL T, PFC OF HINEN BAAINTED MU TNDE DTS, ZZC, ISMI 7 e b=V 2 Aifi5e
% FT-IR(Fourier Transform Infrared Spectroscopy)% FV V7= PFC Dffi s HAE(LL FT=7V 0 Ao R | RGO
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AT ERFL AR TH, RIS FTRER A TH D,

PFC OPEHEDFHAN, SIS MEOREEL HF 22 L0, IRIZIEDZ AT Z b D5, B
RN, BRI OWTHEEE I AUZ RV, MR FL R LA ADRNO T, IRERVFH
12725, JEITA DHARTAL Tl B OBEIEREEEZ OV T ISMI 7 2 ko U ZHELL G, fRE72 2 HIAS rTRE R
TSR REAF ST EZEFEARIZL TND, B DFHUDZAIL 72OV TRGEEE, PRERHED R
DA T T ZHiiE CHERDIRIEDZE T DI LI R BUEELE CTOHTAD iR, B0 NIBREFREN b
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TR, BEER . BREFROIREEA LA BB LT ED XA 7 ZARE LT, I E R A R LD
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BREERAE )0 DS 7= PFC FHHIZ e h=L O HZ ISMIL 7" e b= Linb0 5 | FICINZ T IEITA DHART A
HF SN TV, 2T, TORIFRAHET T EPA O PFC HIIZ b= L 28R E L QWA FE SO 215
7eo  KERRNERRE 23 2000 FEOHEA TSIAHH T, EDHFTEARFEITKRIL T PFC e ED i # 54 255b
THTVERD T, B ARG DB IR 5720 ORIERAEN M EELE X T, PFC sHllD 7 vhaL 25K
ELTVWDEDE, EPA O PFC HIIZ mh=/L1T ISMI 7 i bt L — R 2L TUOVDDS, THIEIEO RS EE DFR A
it 2 OB EFRORERRAE 5% LANTHNIZ HZETRIGL TS, ZAUTKL TEPADI—RLLTZ ISMI 7 E2k
WL COREEDREEDHLRIE IN T AL Out TADFHAIT 90% LA LD~ AT 2% BERL TV D, ISMI 7 a2k
WUTHEHUL TS JEITA DI AR T AL LU U ORIEMEDIEEEDHELRDE ) TEPA DT B b=/ LI B EITT
EDMEHNHDHEIEZ TS,
[SEMI AZ B —R ~DEGDTF ¢ Lo V| (EBAEHE L~ D ERVFA )

JEITA DITARTA AT VRO FAEED LD BT, BN TR DB RELEA— T — 1 Th £
AL CIEET-W T2 DT, ELREOEARM, WSC D TF D3, 8V T ISESH D5 C JEITA DHART AL 1%
L CET2H, WSC DA 5D SIS EERED THE) 72, 222X T, SEMIS OFE RO ST ART A D
RIS T SEMI AZ L A — R ~DEGR DOV TIEZES I, JEITA DITARTA AN THEE ARG EA— T — T
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1 —DRERIANAZ DRI T — A EIDB CHER A CEA LR DT, BEEEEA— I — AT OFFHAEL L CHfeST
LTRLIET, fEFEL To— —ThH D HEARILEA— T — COERADNIBHE LD L\ I XA IR TR b
EHEET D L1277, X103 I IS ERIIL TS ISMI 7 bV EOiE VE-RREIZ 957 DI 7- 1]
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SEMI: Semiconductor Equipment and Materials International

GHG Emission Characterization Guideline{ER D &E A& K &1 ()
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- Performance Base&PrescriptiveD R ED ET B,
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LCA DOEEREENT(PKG e A0 2 LD Y8 RO B S b F CoOBRBTATTR A BT — 2 DOINEEED
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1. HEEERTE (4/3-4/4)
L5 AT 430K) IRCITWG Meeting  9:00~18:00
4/4(%) IRC/ITWG Meeting  8:30~18:00

2. ITWG #45
DA FRESH ITWG
% :Grand Hotel Steigenberger Petersberg, Koenigswinter, Germany
HIEE : (US)Jim Jewett / Intel, Michael Mocella / DuPont
(EU)Hans-Peter Bipp /Infineon, Harry Thewissen/NXP, Andreas Neuber /Applied Materials
(Taiwan)Joey Lu, Joseph Mou /TSIA,
(B A)Tetsu Tomine —/Seiko-Epson, Takayuki Ohgoshi / NEC Electronics

3. SR
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Dl BRI Y LT B BN S, 72 20071TRS TORIE, ESH T —7 /L COARSE T IE B Z 4]
(ZFERS DD E T —~ U, EAERIT RO AT 573 ESH 12 5-2 AR BN DV COiama L T
7oh3, ESH D3OI 528 52 AR B BHET 5 L SOREEAARES - PR LA 12 O 8RBT OIS
L Ca—Rvo 7 2Bl QKL LT, BAD DR T 53 C 52521772 ITRSWGYco-chair | Zizlg L
JEPSON(fct4 D BRI S TR, 2006 ARSI, BEED HOSNINIE | A 12 A 13 = CRfE,
ITRS ~iT=72 A S—D BN RHET 5
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*ESH DI | D FEL
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Option-1 LU, 2, 3 DEHRIIARIET D
Option-2: N—AF7 AL DEZ O REL, HETRVWHBEOHIFRRE A 4-57 A, 825 DT —7 /L EIEL i
Wz, 10-12 7 AT 2009 4777 —hOYE(%1TH
Option-3: =T/ 7 77—k L C, EEZRFUE(risk, recommendation) D FLEL% 6 # H | 8/25 D7 —7 /v
SLEUMEC®IoE 5, 10-12 4 H 7T 2009 4777 — D HEfia1 15
3-3 JrAHvh
Assy&Pkg  ERM  Yield  Litho , FEP  Factory Integration " Interconnect
AEIDRHE
(DERM 735 ERM ELCD nano &7 7 U/ r—3a2-&0 Nano-Materials <~ R 7 ADMERS -, ZILETH
X ODFRREREIRNE B A E, ERM CHEZRI17- Nano-Materials O~ R Z7 2% 5E12, HAREWN TOMFSE
IRIGHAED LB CH D,
@Factory Integration %£(&1 25 H L COMEER(Waste)Ei 50 5, =pr/u—_ K, BEEY), LA O R
DR JOETDHTI0E 2 T DRI, FA IO SRR i CREEA R D, /3R ANE Ty
FHVhRE, BIZ I EFIE CU = ~— RICE NI T I EEEE RO PEEo =y T 7 70 A R
T 200 T D, TERTHRRENE X 552 J7L LT GreenFab“ Aikamn o723, A RlDIEEE Tk
ENOIREHNTHER DL F > TOIEREI T THAAROEFI N LME T, B TEL TRIBLIZED DD, EN
STRI CONEHIEEL IS F X CRIBHRERI 2 DB B D,
@Litho
a. PFOS/PFAS 0./ 7UT 471V A=A IBEILDNRIEL TVNVD, ZUT 1L 2—AIZHOUWT EU DD 5
ZVER T OB 8D, PFAS 13T DR U7 Hil T I REA 5 A TD,
b. X BROBTIZUMHIEEL T ATTHD BUV I3, 2EE B OHEE/I7)S T50kwb RZERE IVE R LD
XIFRITHEA TR, SRFRONENLETHD,

4. 7%
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1. HiREHE (7/13-7/16)

£E:PFR: 7/13(A) IRCATWG Meeting 9:00~17:00
7114(H) IRC/ITWG Meeting 9:00~17:45
7/15(%) IRC/ITWG Meeting 9:00~18:15

7/16(7K) ITRS Summer Public Conference  7:30~17:15

2. ITWG #i
DHAFR CESHITWG
i :San Francisco Marriott Hotel
HEE :(US)Jim Jewett / Intel, Mike Mocella/ DuPont, Mark Denome — Applied Materials

Andreas Neuber — Applied Materials, Ron Remke — ISMI
(EU)Hans-Peter Bipp /Infineon, HarryThewissen/NXP, Andreas Neuber /Applied Material
(Taiwan)Joey Lu /TSIA(ITRI)
(HA)Tetsu Tomine / Seiko-Epson, Takayuki Ohgoshi / NEC Electronics

George Hoshi — TEL, Shigehito Ibuka — TEL, Munetsugu Yamanaka - TEL

3. SEBAR

31 =

AIENTAT% 2 FERIOTEBND J7 AR HERBIRUCE 2009 4F) 28 B RA B o, FR1D STRI TOLS5H

DFE RIS HE U7 R M i, 72 2007ITRS CTO#A, ESH T — 7 /L CORSE TIER A 40

ZTERESE DD E T — I UTe, EIERITHEERDO BN 878 ESH (252 D58 DWW T Dima L T

723, ESH DEANTOFRICH 5228% 5-2 A8 AL BT 5 EOMEEATEE - BARL A1 O - ERBIRE OfilkTE

WEL Tr—Rwy 7Bl QUKEE LT, HAD DR T 5L 854521772 ITRSWGSco-chair | Z 514K

JEPSON(5cf% D Mt TR, 2006 FEFREELIOR, HHEDSOBNIAEE | A4 12 A I 3#E TR,

ITRS ~H7=72 A S —DBHNEARHET 5

32 ESH

HADGOFEZED | ESH 7 — 7 )V OBSENEAHT LIERLO BEAIRREI DU T EARRIITETL . 2008 FEOUGE

NZRL 2000 LEDT v 7 F— D K EDHG A To17, Em, R(EFAE—NTOWTEROT—7 L0, B5E

Dt 3 HFE o7z,

02008 777 —h

ABESENBAT AR Z DWW CE BRI Critical, Enabling, Improving 0373384 U EFeA IARE L C A7
SRV B To72,

BUMROT =T NE 1T —~ T DD 3 5FEATO, RO 2008 (EOUTEZRELTZ,

IK(EFNF=)DT =7 VDOBEIZ DN TEER A NEARESIL, 820 £ TITA—/L_R—ZTOUE
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FREIEATHFI 20T,
22009 (Z[f)i T ESH D=—)1
SBLRT — 7 NAERCIC O LR A VFIR S LT, ESH IS 3R function area(#: WG (Z6fIGLT=7 bt
AOYVHENZHGE7RTE H 23\ FH T AT ED D, function area (2155588 ESH REAfill 2 L 7=/ I 859
HTEHREL, AT 2FI o7, 8E ETICHANGER LI 7 V&0 IRIEID ITRS 235 Tt
RO DHF IR oT
—ESH 77—\ 3a {LFWE - MO E BT~ D Bk ="HEWE., POPs, F{LFZWE., F k1K
—ESH 7—7)\ d4a 7't RAEEDE LN ~DER=PFC, /L% — BAZNEN
—ESH 7—7 /L 5a 77 L U T AT HILF — KD b~ DELR = 3L — | BEFEIOPEHR
—ESH 7—7 /L 6 fkGelE L BIRDAT 2T — Ry T ~OER =7 — 777
<BLIRD ITRS 3HTLWEAT R 2 — R~y 7 HulsCh o723, ESH ffEE L CHEF T3 DA
RENEND, BT OB F L~ D B0 EEMA B 5 F 02T Anbivlz, THPRETIE
450mm,300mm i T 350D 7585 Bk 5, 1272, 3 FEDO—R < T HAELNZOW ISR OdGRE LT
SEOPEE  AHBUBPEWERMIESH —7 v ESH O [§EH ) O REL, 7 /442 B9 EMR OF—7 L0
YRTT BAA O L B DB A A=Y 7 CASA LI T 2 52,
@F iz oNWT
ERM U—% ™ C.Michael Garner 7357 /4ROY AZFEHRIUZ DU THE M 91T | ITRS DHITYRT T EAA
YNEDWTERE A T2 HO LB O THEE 157
33 7aRFvh
Interconnect " Assy&Pkg  ERM " Yield  Litho  FEP  Factory Integration
SRR
O aAZIBUNT ESH T — 7 )V OBESENENAHTIZ DU T, BT EiBAE, T -7, &<IZ Critical THH 125
WL T,
@lInterconnect |X TSV =T |ZiElT% SF6, PFCAssy&Pkg %7/, ERM |57 8 BIDBRFE~ N w7 ADHE
fii,/ Yield 137~/ 3—F A2 /Litho PFOS-PFAS & EUV DT H/LX—3E /FEP [ XAt ROIEMIHIE PFC
/LB (Waste), £ 17V —2 7 7 7 BN N—H
(OESH IH B lIE&
*PFC HIIBZ-2V . Interconnect Tl NF3 DIl TSV(Through Silicon Via) T SF6 DYHE: D FREE THY, FEP
Tl T o7 TR COMEE N FEE S
-7 HAZ Interconnect, K7, Litho, ERM T4 3-5 A4 I SISV EAE L GRS TS, REFEAS
M/ TWDENMEOITZ, FARLTIZSH DD ESH HUART T B AR NZDOUWTOIEHRE IR D0 B D,
*PFOS |22 T HARDL VARA— A D3HN IR CTHEEL THY, JEITA 23RS TWOD LRSIV TUND,
s TR —FREEE L C EUV OEIHEE 1T AT LOBFEAS 3-5 FEeDsfEE L GRS,
-FI LB O HEERAIE) = — R~ 7 2F8mL TR0, ERIAL S = b fE R CIELARTREL TV e
GreenFab (Z OV TIIEEAOED TUND,
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L

4 i
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