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ITRS FI Participants - Excellent participation!

d-bouldin@ti.com’; 'eric.christensen@amd.com’; 'Dave Miller’; 'howardd@us.ibm.com’; ‘chung-soo.han@amd.com’;
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'John.fowler@asu.edu'; 'achasey@asu.edu’; 'leon.mcginnis@isye.gatech.edu’; 'kgartlan@us.ibm.com’; 'bgoldstein@nist. gov
'lvan.Chou@compag.com’; ‘atsuhiko.kato@kla-tencor.com’; 'Kazuhiro_Kakizaki@amat.com'; 'Gino. Crlsplerl@sematecp,(;g
'scott.kramer@sematech.org'; '"Mike.Schwartz@ismi.sematech.org'; 'Jim.Ammenheuser@sematech.org’;
'Phil.Naughton@ismi.sematech.org'; 'Denis.Fandel@ismi.sematech.org’; 'lance.rist@sematech.org'; 'bra sematech org"
'Harvey.Wohlwend@SEMATECH.Org'; 'bevanwu@stanfordalumni.org'; 'Haris, Clint'; 'Eric Engl g@‘at com'; 'aw@austin.rr.com";

'BlaineCrandell@aol.com’; 'Plata, John'; 'klally@aus.telusa.com’; 'Hunter, Roy"; 'l. sklnner@l , pstafford@asyst.com’; Pillai,
Devadas; Jung, Melvin; Pettinato, Jeffrey S; Aghel, Mahmoud; Collier, Kandi; M|II (§m F; Woolley, Kurt A; Jefferson, Thomas;
Patterson, Michael K; Seall, Steve; 'kobayashi.shigeru2@renesas.com’; 'iwasak]| fukushlma@muratec slc.com’;
'yhorii@jp.ibm.com’; ‘giichi.inoue@toshiba.co.jp’; 'shoichi. kodama@tos ﬂo 'amltsw@krl mec.mei.co.jp’;

'Seiya.Nakagawa@jp.sony.com'; 'hnakajima@muratec-slc.com'; ‘ohghioe uzo@Jp fujitsu.com’; 'Dan Stevens; Hirata’;
'takeuchi.junichi@exc.epson.co.jp’; "hiromi. yajlma@toshlba 2'M. Yamamoto'; 'makoto.yamamoto@Iny.muratec.co.jp’;
'MYCHENO@winbond.com.tw', 'wychen@tsmc com, yt a@tsmc.com'; 'Richard Oechsner’; ‘arieh.greenberg@infineon.com’,
‘harald.heinrich@infineon.com'’; ‘eckhard.mu ?@a -zander.com'; 'andreas.neuber@mw-zander.com’; 'les.marshall@amd.com’;
'torsten.niekisch@infineon.com’; jOOSt v hilipscrolles.st.com’; 'philippe.vialletelle@st.com’; 'ron_denison@muratec-slc.com’;

‘darrell_grossen@eskay.com’; spu acom ‘alpyke@midsx.com’; ‘asteinman@ion.com’; ‘marie-france.bernard@st.com’;
'josef.bichimeier@camling.c %ﬂ franc0|s delbes@st.com’; 'edwin.dobson@st.com'; 'klaus.eberhardt@mw-zander.com’;
‘ton. govaarts@phlllp sten.niekisch@infineon.com’; ‘oechsner@iis-b.fhg.de’; 'roeder@iis-b.fhg.de’; 'joost.van-

herk@philipsgaln com' ‘ddeininger@austin.rr.com’; 'ron_denison@muratec-slc.com’; 'nils_hart@muratec-slc.com’;

'howard com’; ‘pstafford@asyst.com’; ‘chofmeister@brooks.com’; 'sh5.park@samsung.com’; 'Toshi Uchino’; "Ya-Shian Li';
{&Mawkins@amat.com'; 'Span.Lu@ismi.sematech.org'; jean-francois.delbes@st.com'; 'Martin.Haller@infineon.com’;
Isoo.park@hynix.com’; 'yrtuw@tsmc.com’; 'Vrunda Bhagwat'; 'jonathan_chang@tsmc.com’; 'Hanny, David'; 'Babbs, Daniel’;

'‘Don_Myers@amat.com’; 'honma’; seora.park@samsung.com

20+ attended December Taiwan FI TWG meeting.
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Factory Integration Scope and Drivers
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Factory is driven by Cost, Quality, Productivity, and Speed

= Reduce factory capital and operating costs per function

= Faster delivery of new and volume products to the end customer

= Efficient/Effective volume/mix production, high reliability, & high equipment reuse
= Enable rapid process technology shrinks and wafer size changes

ITRS Winter Conference 2006 The Ambassador Hotel Hsinchu Taiwan 4



Key Technologies that will Impact Factory Design

* 2006 and future years were targeted to meet productivity and capture
technology requirements

* Key process and device technology intercepts that will impact the factory
design are Extreme Ultraviolet Litho (EUVL), New Device Structures, new
materials and the wafer size conversion and huge productivity

iImprovements
Near Term Years
Year 2006 2007 2008 2009 2010
Technology trend (nm) 70 65 55 50 45
Wafer Size (mm) 300 300 300 300 300
@— Start Planning for 450mm [
Started discussions
Year 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Technology trend (nm) 28 25 22 20 18 16 14
Wafer Size (mm) 450 450 | 450 | 450 | 450 | 450 | 450

New Device Structures?

a
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E=Economic/Business

Difficult Challenges Summary | r=process rechnoiogy

M=Manufacturing

Near Term: Current to 2010 >45nm

Responding to rapidly changing and complex business requirements [E]
Meeting growth targets while margins are declining [E]
Managing ever increasing factory complexity [M]

Meeting factory and equipment reliability, capability or productivity
requirements per the roadmap [M]

Meeting the Flexibility, Extendibility, and Scalability needs of a cost
effective, leading edge factory [M]

Meeting process requirements at 65nm and 45nm nodes running
production volumes [P]

Increasing global restrictions on environmental issues [E]

Long Term: 2011 to 2020 <45nm

Post conventional CMOS manufacturing uncertainty [P]
300'/450mm factory paradigm changes [M] [E]

Economic and business challenges are equal to our manufacturing
and process technology challenges in scope and breadth to attain

efficiency and effectiveness
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FI Sub team =2006 Update >

Subteam

2006 Update & 2007 Plans

1| Factory Operations (FO)

Focus: 1) Reduce Lot Cycle times, 2)
Improve Equipment Utilization, 3)
Reduce Losses from High Mix

Completed technology requirements table and no new
changes to report. Team will start working on small lot size
and B/A impact to operations.

2 | Production Equipment (PE)

Focus: 1) NPW reduction, 2) Reliability
Improvement, 3) Run rate (throughput)
improvement 4) Equipment Intrinsic
efficiency

Completed technology requirements table and made a few
small changes to the table. Team will work on equipment
loss metrics and 2"? port data contents.

3 | Automated Material Handling Systems

(AMHS)

Focus: 1) Increase throughput for
Traditional and Unified Transport, 2)
Reduce Average Delivery times, 3)
Improve Reliability

Completed technology requirements table and no new
changes to report. Working with FICS on MPH metrics.
Working with ISMI on a survey to understand AMHS peak
MPH under varying factory conditions.

4 | Factory Information & Control Systems
(FICS)

Focus: 1) Increase Reliability, 2) Increase
Factory Throughput,

3) Reduce or Maintain Mask Shop Cycle

Completed technology requirements table and team held
meetings to start working on focus areas. Team is working
with IMA to review Process Control metrics. Need to find a
home for Mask related metrics.

Time,

5| Eacilities Completed technology requirements table with few changes
Focus: 1) Reduce Costs 2) Utility 3) (added temperature & humidity specs). Resolved adapter
Footprint plate metrics location with PE. Team currently working on

Green Fab definition and DFF such as equipment sleep
mode, evaluate standardization of power supply)

LR
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2006 FI Focus Area Summmary & 2007 Plans

Focus Areas Description

1 | Energy conservation/ Reduce facility operation cost by enabling
Equipment Sleep Mode facility demand based utilization model —

including energy conservation

2 | “Proactive Visual” Conquer the high mix, small lot, productivity
manufacturing - losses and provide metrics for fab operations.

3 | 300Prime/450mm Target: Historical 30% improvement in cost/cm?
Transition and 50% cycle time reduction in days per mask

layer. Fl is working with ISMI to define
technology requirements for 300Prime/450mm
I | and in 2007

4 | FI Cross-cut issues Addressed key Fl key issues with FEP (SWP vs.
- Batch), Litho (EUVL), ESH (DFF, Energy), YE
(Temp & Humidity) and Metrology (Wafer map
standards). Continue to work on 450mm needs.

Factory Integration will update Technology Requirements tables & Potential
Solutions tables in addition to working on these focus areas in 2007
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Energy conservation/ Equipment Sleep Mode (8]

GOAL: Reduce facility operation cost by enabling facility demand based
utilization model — including energy conservation

Actions for equipment energy conservation

- Enable support component ‘idle mode’ when
tool in not processing

- Identify potential tool types (i.e., Dielectric,
metals, dry etch, diffusion, etc.)

- Identify capability on existing tool sets (using
SEMI E54.18) and develop a pilot

- Define potential savings

- Define plans for integrating fab MES and
facility systems

Unscheduled
Downs

Scheduled

am

Idle/
Waiting

Downs’ Source - SEMATECH

Courtesy: Factory Facilities

Standby?
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Factory Visualization Metrics
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485 Courtesy: STRJ
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 Host-view equipment behavior .
« OEE/ Agility
 EqQ. capability activities

Process
change time, B
value

An Example of Equipment Visualization

Process conditions

 Energy and material consumption

Constraint tool
analysis

Tool behavior
analysis

/]

WIP analysis
within tool
Wafer view TAT
analysis

Material Equipment
Handling Stabilization
Dummy
Batch Reticle Exchange wafer set-up
formatio lon Source .
n Exchange Se in
Carrier
Transfer

Quality

Stand-by time
and energy
consumption
analysis

Stabilization

Send ahead

Quality
Inspection

handl

Material cost and
energy analysis
Analytical
triggers

aw

Process

Processing

Monitoring

Eqg. Capability
performance
health

Process
condition health
Product quality
forecast

Eq. Performance
adjustment
Process time
forecast

Eqg. Sequence
analysis for
TAT reduction

Courtesy: STRJ
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Processing Time

Enhance Visibility of Equipment Activity

* The 2nd port is intended to provide information as described in EEC
Guidelines
& Use of the 2"d port data has not been addressed other than in EEC Guidelines

* Flis working on putting the 2"d port requirements in ITRS tables
& Required for data contents meeting the equipment performance needs
& Required for enhanced equipment quality management and assurance

SECS data port exist — raw data

2nd data port requested = model based data +

activity/event data (energy, B/A, Setup time, etc.) | <« anoma

> Detection
»Wafer Restore
»>Trouble Restore

<4> Eqgp Conditioning
»Dummy Wafer Setting
»Vacuuming

<5> Quality Conditioning
>Send-Ahead

<3> Set-ups
»Reticle Settting

»lon Source Changing »Inspection Results Wait
»Monitor Setting
p ; <2> Recipe Setting <6> Actual Process
t b t »Recipe Down Load »Processing
CO n rl u O rS »>Variable parameter Setting | »Wafer Handlin

<1> Start
>ID Read
»Docking
»>Door Opening
»>Wafer Mapping

<7>End
>Door Close
»Undocking

# of Wafers in %Carrier (lot?)

aw

Courtesy: STRJ

ITRS Winter Conference 2006 The Ambassador Hotel Hsinchu Taiwan 12



Productivity Improvement Roadmap drivers

Comprehend the needs of different
IC maker/Foundry business models
e These models (including high mix) will

influence current 300mm configurations

before transition to 450mm occurs
300 Prime will close the gaps
identified in current 300 equipment

e New capabilities extendible to 450

450mm transition can be a
simplified scale-up from 300 Prime
e Compared to 200mm -> 300mm transition
e Extending 300mm capability to 450mm
e Minimizing the number of configurations to
develop, test and deploy
Global participation is very
important to define requirements,
priorities and due dates

ctivity Axis

Produ

—-—

-
-~

7
/

/

Cycle time &Cost/Cm?

reduction
PR 300mm ~

Prime 1~

Driven by productivity & cost
improvements (Cycle time & cost/cm?)

—

Next several years 450
Time axis

Key drivers are significant cycle time and cost/cm? reduction

-> Productivity Improvements
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What is needed for 450mm transition -

Scope/Timeline will

' ?
be sync’d with ISMI 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 (2012~

Interoperability Testing -
450mm program & Reliability Verification > e
|
;:._! 23223’ gtoar:lt(gzlr ds Data Standards, Carrier delivery time
- | 1 Decisio ime, Data Flow
Direct Transport —) , carrier/wafer delivery time,
Standards

orage co I”II:GDIS

&¢— Production Equipment

3\3‘-’; Standards i

, cleanliness, interface standlards,
S00mm

450mm wafer

ickness, ID, Registratior), Edge Exdusion
Standards

{

Carrler'& "?t's'ze — .Vafer; per lot, Size, Dodr Type, AMIHS Strategy, 1D
determination
Bottom Opening Pod? |

2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

Many technology issues in 300Prime/450mm need to be addressed!
FI is working with ISMI 300Prime/450mm Program to be in-sync.
Need to Sync. with IRC on 2012 interception point
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FI Cross Cut Issues to beaddressed

Crosscut Area

Factory integration related key challenges

Front end
Process (FEP)

SWP/Batch/Mini-batch for thermal processes (for 450mm) — proposal is to create
initial process template and form a small cross-cut team. No solution exists for
1.5mm WEE, may have to revert to 2mm and target 1.5mm for 300” (~2008)

Litho

EUVL (power, consumables, weight) impact on FI and FI will provide facility weight
threshold to Litho; Need to coordinate YE inputs on wafer quality (temp & humidity).
Product/process centric mask metrics are in the Litho tables but many others mask
related metrics need to be addressed.

ESH

ESH/FI to identify which tools are ideal candidates for equipment sleep mode (may
be phased implementation) and ESH to incorporate sleep mode metric in their 2007
tables for energy conservation. ESH/FI to define boundary conditions jointly.

Metrology

Temperature & Humidity specs for Metrology tools. Off-line/in-line/in-situ
Metrology will be included in the 2007 chapter (Wafer metrology versus Sensors
data). FI to provide input on off-line/in-line/in-situ document and will work with
IMA to sync.

Yield
Enhancement

YE decided to include temperature and humidity metrics with FI referencing these
tables. YE working with FI & ESH on developing a feasibility study on equipment
sleep mode to conserve energy.
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Factory Integration 2006 Summary and 2007 Plan

* Business strategies, market demands, and process technology changes
continue to make factories difficult to integrate

* Minor updates made to technology requirements tables and focus areas

* Review and update technology requirements/potential solutions tables
& Operations, Equipment, AMHS, FICS and Facilities

* Add small lot size metrics to the Factory Integration Technology
Requirements table
& Cycle time per mask layer in Factory Operations

* Focus on converting energy conservation to requirements/metrics
& Equipment sleep mode metrics for pumps, chillers, etc.
< Evaluate fab MES and facility systems integration
*x Work on the identified key focus areas and cross-cut issues
= Need for 2" data port for driving down equipment losses and better visibility
& Technology requirement drivers for 300Prime/450mm
< With FEP, Litho, Metrology, Yield Enhancement and ESH
& EUVL, single wafer processing, IM, energy conservation, etc.

* Address technology requirements as applicable to 300Prime/450mm
& Understand timing, technology requirements, cross-cut issues, etc.
&  Work with ISMI/MTF to develop high level requirements roadmap

* Work with other forums/WG to ensure synergy
& ISMI 450mm WG, STRJ, IMA, SEMI, etc. ,

< Improve sub-team participation to obtain cross-synergy TJI‘I aJn ks
Ui
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Backup
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Factory Operations Technology Requirements

Near-term Long-term
Year of Productizn 2008 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
DRAM ¥ Pitch (nm) {comtactad) ] i3] 57 i]/] 43 410 35 32 18 a5 32 10 15 16 14
Wafer Diamstar (mm) 300 300 300 300 300 300 300 450 450 430 450 450 450 450 450

Non-hot lot (average of 94% lots)

Crele time per mask laver (days). 1.5

H-Factor [1] 31
Hot lot (average top 5% of lots)

Cvele time par mask laver (days) .55

K-Factor [1] 1.3
Super hot lot {averase top 1% of lots)

Cvele time par mask laver (ays) 032
High-mix capaeity degradation 10%

Bottlenzck squipment [2] [3]

Utilization 1%
Availability 8404
Wafer lavers'day/head count &1 &7 81 81 89 89
umbar of lots par carrizr (hizh mix) [4] | Multiple Multiple Multiple Multiple Multiple Multiple Multiple Multiple Multiple Multiple Multiple Multiple
Facilities evels time (months)
13t tool to Lst full loop wafer out 3
Nedz -to-nods changz-over (wasks) 2
Floor spacs effzctivenss: | B

Average number of walers between raticls

changas 35

Key Objectives: Speed & Flexibility
1) Reduce mfg cycle times, 2) Improve Equipment Utilization, 3) Reduce
Losses from High Mix

[] Solution exists [] Solution being developed [ Solution required
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Production Equipment Technology Requirements

Mear-term Long-term
Year gf Production 2004 2007 2008 2009 2010 2011 20132 2013 2014 2015 2016 2017 018 I0IG 2020
DRAM % Pitch (rm) (comtacted) 70 F5 57 50 45 40 35 132 28 25 21 20 18 ] 14
Wafer Diametsr (mm) 3oe 3 450 450 ] . 4 4
Throvshput improvement (ron- 4%
rate) per vear
Naw non-product wafers (NPW) <13% <9%
as a %o of wafer starts per wesk
Orvarall NPW activities versus 105 5% 5%
production wafers activitizs
%o capital equipment reupsed from >30%: Limited Limited >7T0%
pravious nods
Wafar =dz= exclusion 2Zmm 1.5mm 1.5mm  1.5mm
Equipment lzad time from satup 4 wks 4 wks 4dwks 4wks
to full throvshput capabls
Process squipment availability 92% >95% +95% >95%
[AR0)
Meatrolosy squipment availability 9675 >98% +38% >38%
[ABD)
Intrinsic satup time redection, vs. 6%
baz=
Ability to ren different recipes Partial

and paramesters for sach wafer

248 nm lithography scanner 7400
productivity (wafers outs per

zzk per tool}
153 nm lithography scanner 5300

productivity (wafers outs per

wazk per tool)
Maximum allowsd slectrostatic

fizld on wafer and mask surfaces a0

{V/em)

Key Objectives: 1) NPW reduction, 2) Reliability Improvement, 3) Run rate
(throughput) improvement - Productivity & Cost

[ Solution exists [] Solution being developed [ Solution required
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Material Handling Technology Requirements

Mear-term Long-term

Year of Production 2008 | 2007
DRAM ¥ Pitch (mm) {contacted) i
Fafer Diamster (mm) 3o
Transport E-MTTR (minutes) per SEMIEL0 10
Storazz E-MTTER (minutes) per SEMIE 10 25
Transport MMEF 11,000
Storazs MCEF 35,000
Peale swvstem throvehput (40K WEPLD

Interbay transport (moveshovr) 2250

Intrabay transport (moveshovr) 250

— high throughput bay

Transport (moveshovrb—unified svstem 4740
Stoclker evele time (seconds) (100 bin capacity) 12
Average delivery time {minutes) 5
Peale delivery time {minutes) 12
Hot lot average delivery time (minutes) 3
ANHSE l=ad time (weals) 12
ANHSE install time (wesls) 24
Diowntime to extend swstem capacity when 120
previously plannsd (minutes)
Time requirad to integrate process tools to 15

ANEER (minutes per LP)

Key Objectives: 1) Increase throughput for Traditional and Unified Transport,
2) Reduce Average Delivery times, 3) Improve Reliability

[] Solution exists [] Solution being developed [l Solution required
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FICS Technology Requirements

MNearterm Long-term
Year of Production 2006 2007 2008 2009 2010 2011 2012 2012 2014 2015 2016 2017 2018 2019 2020
DRAM ¥ Pitch (mm) {contacted) 7O &5 57 3 25 22
Wafer Digmeter (mom) 200 200 200
Availability of mission critical applications
(% par wyear) 99,986 99,987 99,99

Downtime of mission critical applications ) . .
i - e | 78min | 78min | 63 min
(minuvtes per vear)

Factory down due to wnschedulad FICS

downtime due to FICE (minvtes per vear) 120 min | 90 min | 20 min

Full factory down due to vnscheduled FICE
downtime {minvtes per vaar) 60 min 60 min 60 min

Factory down due to scheduled FICE 480 min | 480 min | 120 min

downtime {minvtes per year)

Full factory down due to scheduled FICE
downtime {minutes per vear) 130 min | 180 min | 120 min

Mean time to recover for mission critical

. . ) 15 <15 <15
applications (minuctes down per vaar)
MCE dasiz 5B zak number of
_IC_f-:::t:n to support peak number o 14.2K 147K 15K
ANHSE transport moves (moveshr)
FICE c::—ﬂgn to support peak number of 1420 1470 1500
ANHE dirzet transport mowves (moveshr)
Tims to 5511lc. and load tape-out data into 12 12 12
mask shop data svstem (hours)
Tirme for ODC calerlztion: ant &
Time for OPC calevlations and data 4s 4s as

preparation for mask writer {days)
Time for OPC calevlations only (dawvs) 36 36 36
%4 Factory information and control systems

*33% *33% *33%

rensable for next node

Ability to ren‘adjust different
racipes/paramaters within 2 run Partial Yes Yes

. . . Partial Yes Yes
Wafzr-lavel recipe/paramater adjustment

Partial Partial Yes

‘Within-wafer recipe'parameter adjustment

Key Objectives: 1) Increase Reliability, 2) Increase Factory Throughput,
3) Reduce or Maintain Mask Shop Cycle Time, 4) Reduce Costs

[] Solution exists [] Solution being developed [ Solution required
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Faci

‘echnology Requirements

Iear-term Long-term
Fear gf Production 2004 2007 2008 2009 2010 2011 2012 2013 20f4 2015 201G 2017 2018 2009 2020
DRAM 25 Pitck (mm) (corntacted) 70 &5 57 L7 45 4 3 3 28 25 22 20 4
Wagfer Diamerer (mim) 00 3 3 3 450 ] LT

Manufacturing (cleanroom) arsa'wafer

starts per month {111: WEPMD) (low mix 0.34
only)
ZubFab to Fab ratic 1
Facility sevice life (in thres-wear nodss) 3
cilitv el inass lewsl (IS0 14644)
F"‘]“m-‘ cleanlinsss level (150 14644 Class 6 | Class & | Class 6§ WYl Class7 Class7 Class7 Class7 Class7 Class7 Class7 Class 8
Farcility clesanlinsss level (Airborns " _— -
SCUEES e 8 ement Table=
molzeular contamination ANC) - ppt M Ll G 2 o e IR
i‘?::“-"' “:‘_“1 f‘b“l‘“‘:’_“‘ o 5.26 526 5.25 6.25 6.25 525 5.25 5.25 5.26 5.25 5.25 .25 .25 .25 .25
ththegraphy, matrology, othear) weo) | (veo) | (veo) | (wveoy | pven | (ven) | (vep) | (ve D wco) | veo | (veny | (veo | iven | (vepy | (ve D)
{micrometers per second) [2]
Facility non-critical vibration arsas 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50
(micromesters per second) [2] (WCA) | (WCA) | (WCA) | (WCA) | (WCA) | (WCA) | (WCA) | (VCA) (WCA) | (WCA) | (WCA) | (WCA) | (WCA) | (WMCA) | (VCA)
}I.aJ:;ul.u_:.au allcj'.'abls 5_15:trc statie fizld a0 70 &3
on facility surfaces (Viem)
Gas, water, chemical perity Discussed in Yield Enhamcement Chapter
Factory construction time from
grovndbraaking to first tool move-in 9 9 9
{months)
o " e = — 1
F rcc.nzhhcjn squiptment m:t:'iﬂ a.r.lc. a4 735 735
qualification cost as a %0 of capital cost
Facility oparating cost (including 13% 13% 13% 13% 13% 13% 13% 13% 13% 13% 13% 13% 13% 13% 13%
utiliti=s} as a %o of total operating cost
C “1“;‘: sost per total factory operating 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
cost (34)
Power, water, and chemical consumption Dizcussed in ESH Chapter
Energy ConsvmptionTotal Fab Support s .
0.55 0.55

Bvstem (KWh em” per wafer out)

Key Objectives: 1) Factory Extendibility, 2) AMC,
3) Rapid Install/Qualification, 4) Reduce Costs

[] Solution exists [ Solution being developed [l Solution required
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