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ESH Difficult Challenges

(3) Climate Change Mitigation,

(4)Workplace Protection

(5) ESH Design and M easur ement

M ethods.




ESH KEY WORDS

- ESH BENIGN

- LOWEST ESH IMPACT

- LOWEST HAZARD
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 ESH THRUST CHANGES FOR 2002

e Nearly all table requirements for 2002
remain unchanged from 2001 ITRS

e Changes:

1. ESH Impact assessments modified to
eliminate “acceptable risk”

2. PFOS-based materials restrictions identified
and non-PFOS EUV resist development
added
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Change Number 1

TABLE 83A ESH INTRINSIC REQUIREMENTS—NEAR-TERM (CONTINUED)

Is

Was

Is

(LCA)

Environmental load/impact assessment
LCA

Chemical Risk Assessment (Health and
Safety)

Chemica Risk Assessment (Health and

dl €1

M aterial Balance

Case Study

[\
‘

Pol|utant release, and transfer disclosure
PRTR)

Year of Production 2001 2002 2003 2004 2005 2006 2007 DRIVER
Dram 1/2 Pitch (nm) 130 115 100 90 80 70 65
Design for ESH (DFESH)
, . , : .. |Common Alaorithm tg
Was | Environmental load/impact assessment Case Study Common Alaorithm to identifv. identifv. e

access. and accenpt risk

PRTR data acauisition svstem |[materials

Common Alaorithm ta
|dentifv. access. and

New

and
restrictions

Common Test Methods. Protocol. and Application

Regulatory Requirements

Collection of requirements, guidelines, policy trends, and others

White-Manufacturable Solutions Exist, and Are Being Optimized
Yellow-Manufactur able Solutions are Known

Red-Manufacturable Solutions are NOT KT

STRIJWS. March 4, 2003, WG9 (8)




Change Number 2

Table 84a Chemicals, Materials and Equipment Management Technol ogy
Requirements—Near-term

Year of Production 2001 2002 2003 2004 2005 2006 2007 Driver
DRAM ¥z Pitch (nm) 130 115 100 90 80 70 65
Lithography
W Characterization of ESH M|n|n_1al_ ESH Impact f_or non-ionizing
as radiation, ergonomics, chemical
EUV Impacts 4 .
consumntion. and disnonsal
Is EUV
EUV Non-PFOS PAG for EUV Resist
was Craracteizaton o s [
New Materials Impacts p quirem ’ !
emissions
Is |New Materials
Was Identification of PFOS applications PFOS Alternatives Reduced
T - feature size
Is Identification of PFOS PFOS Alternatives for non-

applications

critical uses*

PFOS Alternatives for critical uses*

*Critical uses of PFOS includes use in a photomicrolithography process to produce semiconductors or similar components of electronic or other miniaturized devices’ asa:

—Component of a photoresist (including PAGs and surfactants)

—Component of an anti-reflective coating

December 4, 2002 — Tokyo, Japan
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ZE DK

-LCA White Paper (ISMT)

Technology Transfer #02014238A-TRInternational SEMATECH
(January 31, 2002)

-University of Texas is funded by the National Science Foundation
(NSF)/EnvironmentalProtection Agency (EPA) to conduct a project,

Development of Lifecycle InventoryModules for Semiconductor

Processing, from 2000 to 2003.
This project was supported by ISMT and Motorola in 1999.
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Infineon
Infineon Energy and Material Flow Analysis
L/ Complexity of a Semiconductor Fab: Buttom-up vice versa IM
Supply Production Services
=|==r
p | R

-

Production toaol
and interfaces to

| 1 :
] services
] - .
(] 1
= ] :
Tool group i i | .
and interfaces to i :
services i l 3 .
i >
| i -
2001/06/01 ] 5 -
Slide 50f 13
Taiwan 2001

8th ISESH (Kenting,Taiwan,2001)
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Motorola &Fraunhofer Institute (using Ga-Bi)

Wafer

Energy

v

make up air

recirculating
air

compressed
dry air

process
cooling water

central
plant

ultrapure
water

Water

Gases

‘hemicals

patterning

Recycling

thermal Incineration

| Waste
I
o L
thin films L | 1 II Revuse

dry etch Energy

| Revalorisation
ion implant exhaust aterial

wafer
cleaning
CIP | back
enid

Revalorisation

1

water Waste
treatment water
LR

Exhaust air

Processed

Wafer

Aspect in Semiconductor Manufacturing, K.Shishuke IEEE 2001 Denver
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REMERF

SDRFELY (CVDDOFI) 44

FHILEEYE

HENE]

TREH

I = Jﬂ:% - — - B f—
= =5 £ fi = £ fi 1% = & (Bf)
oo sSy SiH2CL2 — — 5 11 (Kg)
: FUEZT NH3 — — 5 18 (Kg)
SisN4 L k& HCI 5
K F H2 5
. 5y SiH 4 — — 1 1.3 (Kg)
POz S H2 1 0.3 (Kg)
SN He = — 1 0.1 (Kg)
HSG S5y SiH 4 — — 1 0.3 (Kg)
LP CVD K= s ;
D SiH 4 — — 5 31 (Kg)
P-doped Po|y7"‘7‘7’f/ PH3 = — : — g 0.02 (Kg)
K% H2 5
TEOS TESIFALANLESUS ALR(TEOS) (C2H50)4Si — — 4 54 (Kg)
Ta205 RUAILXZSAVE)L Ta(OC2H5)5 1 0.6 (Kg)
% = 02 1 1 (Kg)
TESITFILANLEFYUS AR(TEOS) (C2H50)4Si — — 2 236 (Kg)
FYJAFILKRRIT—F(TMOP) (CH30)3PO — — 2 23 (Kg)
_ RO ITFI (TEB) B(OC2H5)3 — — 2
APCVD 03-TEOS T L — — 2 ThaG Ka)
—BitxkZ*x |CO2 2
C2H4 2
>S5y SiH4 — — 1 13 (Kg)
SiN FUEZT NH3 — — 1 63 (Kg)
K F H2 1
TEOS TESITFILAILESYHS LAF(TEOS) TEOS — — 1 1012 (Kg)
% % 02 — — 1 703 (Kg)
. BERMLEER N20O — — 2 57 (Kg)
PECVD  [SiOx 25y SiH4 — — 2 1.7 (Kg)
RIviEIRY C2F6 — — 315 (Kg)
movik A2 2[CF4
Cleaning Jwvit A JL K JCOF2
—®BIEZEX |CO
g7 vic ¥ % |SiF4
=P Ar = = 2 27 (Kg)
SiOx [ 02 — — 2 16 (Kg)
HDP CVD S5y SiH 4 — — 2 6.3 (Kg)
. = JOvitEF NF3 — — 108 (Kg)
Cleaning Wyl & % |SiF4
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YEAR OF PRODUCTION 2001 2002 2003 2004 2005 2006 2007 '
DRAM 1/2 PITCH (nm) 130 115 100 90 80 10 65
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LCI: Life Cycle Inventry,

LCIA: Life Cycle Impact Assessment,

LCE: Life Cycle Engineering
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LCAZEmdDH] (1)

radiation of heat

IT#—1(LP CVD)

IaRR

Phospharic acid §

Hydrogen peroxide

e Cost |
Sulphuric acid =

TRE—20Gk%
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e AW e
4 DiE: Hydrogen fluoride 1 .
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6AMBIT DREAM PRODUCTION

Gl 4 pracess plan: Enargy (nat cdarific wilu=)
The names af the basic prace s s ae shawn.

ISOLATION-ACTIVE

Power

40910 MJ

a1 i1 D151 (3)

M-WELL AMD P-WELL

WAFER PROOFER

(BEDIL}

54N CONTACT

54N CYLIMDER.

X

Tau.m M.

4 P-POLT GATE

3 AMND BIT LINE

M-POLY GATE AMD GATEMASK [EB , N-CH LDD AND P-GH
ol CRLE LB
97744 M o113 M 0045 b {0 M
EIT LIME GONTACT [ — -
E 540 CONTACT ARRAY M-CGHAMMEL /0 AMD
YN * AW P-GHANNEL /D
7274 M 3527 MJ 1:36.9 M.
S/NGONTACT  [E L M
1" PERIPHERY 0
35227 M. 3527 MJ 8543 M. i M
M2 b1 - M2 CONTAGT
oMy NN
6743 M.J 8912 M.J
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