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ESH Roadmap Challenges

• Red/Yellow Zone Corrections
–Time Vs. Technology Dependence

• Accommodate Acceleration of 
Technology Timing 
• Comprehend Increasing 
Impacts on the Factory
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Year 1999 2000 2001 2002 2003 2004

C hem icals, M aterials and Equipm ent M anagem ent Technology R equirem ent

C hem ical risk assessm ent C ase S tudy Argorithm

D ata accum ulation 

   E xisting chem icals D esign of data base 50%

   N ew  chem icals D esign of data base

Assessm ent of new  chem icals: S tudy of evaluation term s and m ethod               E valuation system

safe data and envirom ental

load/im pact

R eduction of envirom ental

load/im pact m aterials

   E xisting chem icals S tudy of Lead-free process Lead-free process and structure

and structure

S tudy of B rom ine-, Antim ony-free B rom ine-, Antim ony-free 

fire-resistant plastics, B eryllium -free fire-resistant plastics, B eryllium -free

Assessm ent of other m aterials Substitution process and disposal treatment 
   B y-product m aterials           P rocesss evaluation

M aterial LCA           Argorithm

Environm ental m anagem ent 

    M aterial balance Algorithm P ollutant release, and transfer

disclosure (P R TR)

    D isposal m anagem ent         S ystem  D esign

Equipm ent standards   Identify gaps in Im plem ent com prehensive

  exising standards foundation of

international standards

E S H  im pact of spares Analysisi of im pact D o testing and generate specifications

and consum able

ESH Challenges Driven By ESH
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2005 2008 2011 2014

Application

100%

After 2 years of market intro After 1 years of market intro
D ata accum ulation 

Substitution process and disposal treatment 

Substitution process and disposal treatment 
  O peration                             Revision

Autom atic P R T R  d ata acquisition system

  O peration

ESH Challenges Driven By ESH, cont’d
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Year 1999 2000 2001 2002 2003 2004

C lim ate C hange M itigation Technology Requirem ents

Energy Consum ption:               0.5-0.7

overall fab equipm ent

kW h/cm 2

Energy Consum ption:               0.5-0.7

fab facility kW h/cm 2

300m m  production fab          X *

equipm ent energy consum ption

R educe P FC em ission P rocess condition

optim ization

ESH Challenges Driven By ESH
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2005 2008 2011 2014

                                                                0.4-0.5                0.3-0.4

                                                                0.4-0.5                0.3-0.4

         0.5X                                                   0.4X

                    [Note1]

ESH Challenges Driven By ESH, cont’d
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Year 1999 2000 2001 2002 2003 2004

W orkplace P rotection Technology Requirem ent 

Equipm ent safety, gases and Im pem ent S2 Safety G uideline and S8 Ergonom ic/

chem ical leak, and equipm ent                   H um an Factor G uidelines

stability during an earthquake 50%              100%

Safe Interface of Autom ated Standardized control

M aterial H andling System s features and 

(AM H S) and m anufacturing procedures

Equipm ent

Com prehensive exposure data Com prehensive indusrial hygiene(IH ) exposure data

                     For operation and m aintenance

                   D ata  collection        Evaluation

M SDS data sheets Industry standardized           U se form at

form at

P ersonal protection equipm ent Investigation of P P E Test and rate PPE
(P P E ) against chemicals
P P E  trade-off versus hazard          Cost of PPE
ellim ination or engineering            per employ
control            per shift
P rtocol for selecting risk Industry acceptance Full Im ple-

m anagem ent solutions m entation

Reduced chem ical exposure Isolate w orkers from  chem icals and

by-product during operation and

m aintenance

Ergonom ic im provem ent U nderstand M inim ize/elim inate

physiological stresses physiological stresses

N ew  chem ical exposure Collaboration of governm ent/industry/academ ia/com pany resources

X-ray exposure Fundam ental reserch required

Endocrine disrupter in m old Study of new  m aterial D evelop new  m aterials

resin

N -m ethyl-2-pyrrolidone(N M P ) Substitution prosess

exposure

ESH Challenges Driven By ESH
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2005 2008 2011 2014

                  Industry database of IH  exposure data

Collaboration of governm ent/industry/academ ia/com pany resources   Apply new method

Collaboration of government/industry Apply new

/academia/company resources method

Use new materials

Phase out Complete elimination 

ESH Challenges Driven By ESH, cont’d
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Year 1999 2000 2001 2002 2003 2004

Resource Conservation Technology Requirem ent

Zero em ission Infrastructure im provem ent Thorough recycle/reuse system
Recycle rate:  % 60% 65%

ESH  D esign &  M easurem ent M ethod Technology Requirem ents  

M ethodology for determ ining D evelop basic approach B eta test the approach

low est ESH  im pact of 

m aterials  and processes 

M aterial balance B asic study System  perfom ance check by

existing data

Risk assessm ent B asic study Standardized methodology to identify, access, and accept risk
   Case study for cost and Case study

   relative risk m odel

   Relative risk m odel w ith cost   M odeling

   perform ance

   D efault values for risk and                 Interim  version

   cost m odel

D esign tool integration B asic study of integration for

                 different value

   Resource cycle system  m odel                 B asic approach M odeling

   Evaluation m ethodorogy for

   Resource cycle system  m odel

   P rocess sim ulation m odel Establish basic m ethodology

   Evaluation of m ajor process U se of sim ulation m odel on a

m ajor process

D ata base for chem icals Softw are developm ent

and m aterials

D ata base for regulatory Survey on requirem ents, guidelines, 

requirem ents N G O  trends, and others  

ESH Challenges Driven By ESH
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2005 2008 2011 2014

            Develop recycling technology
                                    70%                              80%      90%

Integrate approach into industry

Im plem ent

Standardized methodology to identify, access, and accept risk

                 Check and  improvement

                      Improve accuracy

                  S tudy for integration Integration

                 Check and  improvement

                  Performance and predictability

                                     check

                                                 Develop advanced process mjethod

                                                 Use on advanced process

ESH Challenges Driven By ESH, cont’d
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ESH Challenges Driven By Technology
Year 1999 2000 2001 2002 2003 2004

Interconnect

C hem icals, M aterials and Equipm ent M anagem ent Technology Requirem ent

Low -k m aterials - spin on and Identify E S H  issues w ith Low est E S H  im pact Emissions models/ESH benign processes
CVD solvents/CVD precursors solvents/CVD  precursors

Copper processes                          E xtend plating bath Low est E S H  im pact Plating bath recycle/ESH benign CVD processes
               life plating chem istries

Advanced m etallization Low est E S H  im pact processes/ Improved chemical utilization
em issions characterization

P lanarization R educe slurry required D evelop slurry recycling m ethod Slurry recycling/ESH benign chemistries
P lasm a process O ptim ize cleanig D evelop alternative Lowest ESH impact process chemistries

processes etch chem istries

O ptical interconnect

W orkplace P rotection Technology Requirem ent 

Copper plating processes Tools w ith reduced em ployee exposure 

O ptical interconnect

R esource Conservation Technology Requirem ent

Copper processes     M inim ize rinsew ater

P lanarization    R educe w ater D evelpop w ater recycling    Water recycle
    consum ption m ethod

P lasm a processing M easure and optim ize R educe tool/system R educe tool/system  energy requirem ent

energy use energy requirem ent ex) recycle w aste heat 

ex) P um ps
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2005 2008 2011 2014

Emissions models/ESH benign processes     Zero waste deposition/soluble precursors

Plating bath recycle/ESH benign CVD processes

                         Zero waste deposition

Improved chemical utilization

Slurry recycling/ESH benign chemistries             Non-chemical consuming processes

Lowest ESH impact process chemistries

       Lowest ESH impact materials & processes

Tools with no employee exposure

R educe tool/system  energy requirem ent

ex) recycle w aste heat 

ESH Challenges Driven By Technology, cont’d
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New ESH Challenges For the Factory

The explosion in number of point-of-
use abatement devices for production 
equipment is causing such a big 
impact to facilities design, especially 
sub-fab space, that it may now be 
prudent to look at the benefits/return 
on investment of central abatement 
control for the whole facility. 
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Completing the 2000 Update

• Separate Tech from ESH Driven 
Challenges
• Screen Technology Thrusts to 
Identify ESH Issues

– Correct Tech Driven Tables 

• Incorporate ESH Accelerated 
Issues (e.g.. - Lead)
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Additional Actions

Provide Factory Integration Thrust:
–Table on Energy & Water consumption
– Identify balance for point-of-use Vs large 
facility systems for ESH controls


