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Just-in-Time Production

i

0 On-site production of process chemicals

0 Quantities match production needs to reduce
or eliminate chemical storage

0 Lowvers cost and liability associated with
chemical storage; potential for net savings
varies by process and chemical

0 Examples: gaseous hydrides; inorganic acids

é

OPTIONAL

31

For liquids, such as those used in wafer cleaning and processing, on-
site production can result in a higher-purity material with lower cost of
ownership due to savings on transportation and storage costs. Liquids
that can be produced on-site include hydrogen peroxide, sodium
hydroxide, hydrogen chloride, and hydrogen fluoride.

For gases used in reactive processes (doping, etching), on-site
production has not yet been as successful as for liquids. Production
methods for gases such as arsine and phosphine, which usually involve
electrochemical reactions, must be optimized to provide consistent
high-purity gases, so that the benefits of the process are not outweighed
by the need to store pure product in the event of “off-spec” production.
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Safe Chemical Delivery Syste

0 Matheson Gas has developed a Safe
Delivery System (SDS) for hydride gases

0 Hydride gas is adsorbed onto zeolite for
transport

0 Gas can only be released under vacuum

0 Decreased hazard during transport &
storage

e

OPTIONAL
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Storage of large quantities of toxic gases represents a risk to
semiconductor manufacturing facilities. Facilities typically expend a
significant amount of resources for safety systems to prevent
inadvertent release of the gases.

Matheson Gas has developed a system in which the potential for
release of the gas to the environment is low. With the Matheson
system, the gas is stored in a cylinder that contains zeolite. The gas
preferentially adsorbs onto the zeolite under ordinary conditions of
temperature and pressure, and desorbs only at very low pressures.
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Sulfuric Acid Reprocessing

i

0 Installation of a sulfuric acid
reprocessor by semiconductor
manufacturer

0 Annual savings in sulfuric acid
purchases = $2.9 million

0 Reduction in waste disposal costs

é

OPTIONAL 33

Installation of chemical reprocessors can also lead to improved process
uptimes from not having to rely on Chem Techs for bath refills, and

reduces liability.

Reprocessing sulfuric acid minimizes sulfuric acid waste disposal costs,
although this cost savings must, in turn, be weighed against potential
safety considerations associated with reprocessors.
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LSI Logic

0 Reduced sulfuric acid sink reservoir size

0 Doubled bath life and consolidated two
wet stations into one

0 Direct and indirect savings

— reduced chemical consumption, storage,
handling, and waste

— reduced liability and risk

— reduced labor/increased process uptime
from fewer bath changeouts

é

OPTIONAL 34

In this example, modifications to the process baths were made after the
process was in use. Consider the additional savings that might have
been realized had the possibility for chemical use minimization been
recognized in the design phase.

In Part Two of this DFESH training, specific design tools will be
discussed that are geared towards recognizing potential for minimizing
chemical use, as well as liability and safety/health hazard.
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3M ODC Phase-Out

0 Proactive - Beyond Regulatory Requirements
0 Adopted CFC phase-out policy in 1988

0 Suspended use of widely-used CFCs, carbon
tetrachloride, and methyl chloroform by the
end of 1992, with additional phase-outs
scheduled

0 Efforts began well in advance of Montreal
Protocol deadline
é

OPTIONAL

35

The semiconductor industry is now scrambling to replace ODCs, with
the regulatory ban on production having taken effect January 1, 1995.
Anticipating such regulatory requirements beforehand allows for easing
into changes rather than upsetting the entire fab to make modifications
that must occur immediately. DFESH helps anticipate such future
requirements, just as engineers anticipate future customer/consumer
requirements for the product.
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Chemical Management

—

0 Work with Facilities and/or Engineering
personnel to identify “best” chemicals
— “Best” choices will balance factors of:

o Cost
o Purity
o ESH Impact

0 Perform close tracking of chemical

purchase and use

19

Purchasing can assist in chemical management by selecting chemicalswiththe
lowest impact, and tracking the purchase and distribution of chemicals
throughout thefacility.

The best choicefor chemical purchases must take into consideration the often-
competing factors of cost, purity, and ESH impact. Working with the DFESH
team and our suppliers, you can help to identify these factors so that sound
decisionscanbemade.

Our suppliersare operating in the same global environment asweare and are
affected by many of the same driving forces. We can benefit from developing
strategic allianceswith them to share solutionsto DFESH issues.

A thorough understanding of our current chemical usage practicesisessential
for determining how to modify our manufacturing environment (or create a
new one) with theleast ESH impact. Y ou can help by working with the
DFESH team tointegrate chemical purchaseinformation intotheir decision
process.
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DFESH Tools: Chemical
M anagement

0 Checklist/Sign-Off Procedures
M regulatory issues
M employee health & safety
M delivery/waste treatment issues
M storage issues

20

A chemical purchasing checklist/sign-off form can be used to help identify
potential DFESH issues. Theseissuesincludeimpending regulationsthat
might impact chemical use, permittingissuesfor chemical hazard and quantity
levels, and necessary safety precautionsfor employees. Facilities must be
knowledgeabl e about chemical delivery systems, aswell astreatment required
for waste chemicals, prior to chemical purchase.

In addition to purchasing the “best” chemical product, the appropriate product
guantity $iould be considered. Discounts are often available for buying
chemicals in large quantities, but if the chemicatsodbe used prior to their
expiration date, disposal costs may be incurred. In cases where a bulk delivery
system is used, it can still be cost-effective to buy smaller quantities for low-
use areas so that additional storage space and dispensing equipment are not
required. Storage of unneeded chemicals can present health and safety risks,
take up valuable space, and/or trigger regulatory reporting requirements.

The DFESH approach to chemical purchasing considers not just purchase cost,
but also use and disposal costs. Accounting methodologies and models (e.g.,
SEMATECH Cost of Ownership (CoO) model) are available to help identify
additional costs that might be hidden in an apparently “low cost” option.
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Supplier Management

0 Require safety evaluations
0 Conduct DFESH services survey

0 Help qualify vendors
— supplier surveys and evaluations
— minimum performance standards

0 Increase supplier responsibility for our ESH
performance

21

Supplier Management is asystematic way to ensuretop quality products and
services from suppliers. Evaluating a supplier’'s ESH practices and track
record can lead to more consistent produclityyeeduction of on-site
incidents, and a reduction in potential ESH liability.

Purchasing can also assist the DFESH effort by surveying the suppliers on the
services thegan provide to help us to meet our DFESH objectives. For
example, suppliers who evaluate their equipment using SEMI S2-93
guidelines prior to shipment help us meet equipment installation time
constraints.

SEMATECH member companies have agreed that the S2 review process is
important to their efforts to minimize ESH impacts of semiconductor
equipment. Astandard letter has been drafted, to be sentto suppliers by
member companies, which states tlathior ough and complete SEMI S2-93
reviewreport by a competent third-party evaluator will berequired prior to

any new equipment purchases.”

Equipment and chemical suppliers should beng to work with the DFESH
team to address ESH issues. Equipment suppliers shoultibg o assist
with minimizing ESH impacts of the equipment they produce. Chemical
suppliers should beilkng to assist with modifying their formulations or
packaging, or finding chemical substitutes.
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DFESH Tools: Equipment
Purchasing

—

0 Facilitate pre-purchase interactions between
Suppliers and Engineering
— CheckKlists / sign-off

O Incorporate ESH performance criteriain
purchase specifications

22

Frequently, ESH and Facilities personnel must arrange for regulatory permits
and facilitieshook-ups after equipment has been purchased and hasarrived at
thesite. Lead timesrequired for some of these activities are six months or
more, causing significant start-up delays.

An equipment purchasing checklist/sign-off form can be used to ensure that
proper equipment specifications have been considered by the supplier.
Following DFESH principles, ESH and facilitiesissueswould be addressed
during the process design and equipment purchasing process. By discussing
ESH issues before the equipment arrives, ESH and Facilities personnel can
plan for the equipment arrival ahead of time and ensure that the facilitization
processisassmooth aspossible.

Minimum performance standardsincluding ESH criteriashould beestablished
for chemical and equipment suppliers. These standardsshould beincorporated
in purchase specifications, asapplicable. Examplesof performance standards
Include specific chemical criteria, processemissionslimitations, percentage of
recyclable packaging, support of product take-back programs, andinternational
standards certifications. These performance standardswill assist in choosing
thebest products.
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Supporting the DFESH “Teany

—

O Informational resources
— cost
— vendor lists
— vendor performance
— chemical distribution

23

Other support functionsfor Purchasinginclude datacollection, data
distribution, and reporting support.

K eepingtrack of chemical purchases, costs, distribution, returns, equipment
costs, and other statisticsreadily availableto Purchasing will help the DFESH
Champion and Management gauge progresstoward DFESH goalsand identify
whereimprovements need to bemade. Ensuring that such statisticsreach the
appropriateindividualswhen requested hel psthe other DFESH functional
groups gauge progressand plan future design efforts.
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