





BEFORE

NXP's environmentally-friendly packaging concept

NXP — Nijmegen, The Netherlands

= Dark Green Programme

Caring for the waste stage of the life cycle through

material management and eco-design thinking
NXP Nijmegen has initiated an aggressive strategy to en-
sure the end-of-life stage of their products is managed well.
This is called Dark Green, which means that the products
are RoHS compliant, halogen free and free of antimony ox-
ides. By the end of 2009 NXP estimates that this conversion
to ‘Dark Green’ sustainability policy will have reached 75%
of all their products.

NXP — Hamburg, Germany

= Bio-filter technology: an innovative and highly
cost-effective system for removing VOCs

The Bio-filter system is a highly cost-effective system with
excellent efficiency for VOC (Volatile Organic Compounds)
treatment. For the company’s site, this abatement concept is
the best technology for environmental protection and meets
all the requirements of German and European law. The ap-
plication of this new technique in the semiconductor indus-
try was an interesting challenge for the project team at NXP
Semiconductors Hamburg.

New legal limits for VOC emissions in Europe and Germany
and NXP environmental policy make it necessary to treat the
exhaust air from different production processes at the NXP
Semiconductor site in Hamburg. The new German legal lim-
it for VOC concentration in exhausts is 50 mg/m3.(Carbon
Equivalent) Because various systems are available on the
market, the task of the local project team was to find a cost-
effective and applicable technology for NXP Hamburg. After
conducting comprehensive investigations into all available
abatement tools adapted to the VOC data in our semicon-
ductor fab, it became obvious that there were only two tech-
nologies suitable for NXP: the regenerative thermal oxida-
tion and the bio- filter system.

Regenerative Thermal Oxidation (RTO) is the standard sys-
tem in the semiconductor industry. In RTO, the VOCs are
converted by a burning process using natural gas into car-
bon dioxide (CO,) and water (H,0) along with the by-prod-

ucts nitrogen dioxide (NO_) and carbon monoxide (CO).



In the Bio-filter system, VOCs are absorbed into a natural
filter material and are completely biodegraded by microbes
to CO, and H20. No harmful by-products are created.

The team in Hamburg fully evaluated the two options. The
running costs for the Bio filter system are about ten times
less and in contrast to thermal oxidation, the natural oxida-
tion process in a Bio filter produces no surplus CO, and no
critical burning by-products such as CO and NOx. In ad-
dition, the contribution to CO, air pollution is significantly
lower than that of the RTO. Although used in many indus-
tries such as food and automotive, this biological abatement
process is relatively new to the semiconductor industry so
the team performed a 3-month pilot to ensure that they
made the right decision. By the end of 2007 Hamburg was
running two Bio-filter systems; one for each of the two fabs
on the location. Because of these two systems the VOC emis-

sions for NXP Hamburg was reduced by more than 90%.

The Hamburg Bio-filter project was presented to the Ger-
man Electronic Industry Association (ZVEI) at a number of
environmental conferences as a best practice and since then
the site has hosted visits from several different companies/
industries (e.g. Daimler, Reemtsma, European food indus-
try) wanting to see the company’s Bio-filter systems in oper-

ation and to learn from its experiences with this technology.

Texas Instruments — Freising, Germany

= Energy savings in manufacturing

Texas Instruments established a special task force at its man-
ufacturing site in Freising, Bavaria that focuses on efficient
energy use. From 2003 to 2007 the Freising wafer fab capac-
ity has been doubled but not so the energy demand. The site
reduced by 34% the energy attained from a community heat-
ing network during the same time period with the associated
cost savings of approximately Euro 1.5 million. In 2008 alone
11 energy savings projects including electricity, heating and
natural gas have been realized which have lead to important
energy savings. The environmental benefit has resulted in a
reduction of 5.500 t CO, being released and a savings of 10
giga watts. Amongst the simple yet innovative projects un-
dertaken was to minimize the chemical storage area used to
store the temperature sensitive photoresist. This action saved
on using cooling energy for the temperature controlled stor-

age room.

STMicroelectronics — Rousset, Grenoble in France
and Agrate, Catania in Italy

= Climate change: a key driver for environmental ac-
tions and achievements

Like every company, ST functions as an open eco-system. It
needs external inputs such as energy and raw materials to op-
erate its manufacturing processes, but its production of com-
ponents, which are used in a wide variety of electronic appli-
cations, also generates less-desirable outputs such as waste,
CO, and other emissions. These inputs and outputs have en-
vironmental impacts, one of them being a contribution to
climate change, which we consider a major global challenge
requiring the focused, con-
sistent efforts of all social ac-
tors to alleviate its alarming “ST has been measuring
impact on our planet. ST in-
tegrated a formal, structured these impacts with its
approach to climate change
into its environmental poli-
cy in the early 1990s. Work-
ing with the World Business when it published its first
Council for Sustainable De-
velopment (WBCSD) at that
time helped us to define the
areas for action and im-
provement relating to CO, emissions and other greenhouse
gases (GHG). ST has been measuring these impacts with its
own indicators since 1995, when it published its first Envi-
ronmental Decalogue. Its reporting on perforance has also
consistently evolved since 2002 in line with Global Report-

ing Initiative (GRI) guidelines.

= Actions in the supply chain

Since 1999 the company has strongly encouraged its suppli-
ers to become ISO 14001-certified and EMAS-validated, and
it has supported them with training courses on environmen-
tal awareness. In 2007, 80% of its suppliers and 93.5 % of
its subcontractors were ISO 14001-certified. More recently
it has adopted the EICC Code of Conduct, which includes
a focus on air emissions, as its official supplier code of con-
duct and it is progressively deploying this code to its suppli-
ers and subcontractors. The company’s participation in the
EICC and its routine engagement with its customers allows
it to monitor and understand the environmental needs of
its business partners, who are increasingly concerned about
climate change issues. The company’s Environmental Dec-
alogue includes as an objective the progressive increase of
its purchase of green or CO,-free energy and increased use

of renewable and alternative energy. In 2007, 28.6% of the

own indicators since 1995,

Environmental Decalogue.”



company’s purchased energy was CO,-free, including nucle-
ar energy, and 3% was green (nuclear energy excluded). The
company’s wind farm in the South of France and photovol-
taic and solar thermic panels at several of its sites contribute

to helping it achieve this objective.

= Actions in the company’s manufacturing operations

Approximately 70.3% of the company’s global energy con-
sumption comes from primary energy (fossil fuels), so the
reduction of energy consumption plays an important role
in limiting manufacturing impact on climate change. To
meet its Decalogue target and annual roadmaps, the com-
pany has been consistently reducing its energy consumption
per production unit. Today, thanks to clear targets, strong
efforts and the spreading of good practices among its sites
around the world, the company has decreased consumption

by 47.7% since 1994, on average more than 5% per year.

= Actions in logistics and transportation

The semiconductor market is highly dynamic and requires
fast delivery to market, which often means using airplanes
to get the company’s components to their destination. How-
ever, the company’s products are quite light, so overall CO,
emissions linked to transportation remain rather low. It has
been estimated that all transportation linked to its activities
(including employees on business trips and travelling from
home to work) represents only 6.4% of the company’s total
CO, emissions. As part of the culture of sustainable excel-
lence in everything the company does, several local initia-
tives have been launched over the years to reduce the im-
pact of employee travel to work (for example, through car
sharing, bicycle services and innovative public transport
schemes), notably in Grenoble and Rousset, France, as well

as in Agrate and Catania, Italy.

Infineon — Regenshurg, Germany

= Energy recovery from factory
air conditioning systems

In addition to Infineon technologies’ resource and ener-
gy management concepts, the company’s individual sites
also implement individual economy measures. For exam-
ple, semiconductors are manufactured in cleanrooms with
complex air conditioning systems. Various heat and cold re-
covery systems are deployed to reduce heating and cooling
inputs. These systems use heat from a re-circulating cool-
ing system, for instance, to preheat the cold outdoor air in
the winter. All the buildings for frontend production in Re-
gensburg/Germany have been equipped with these systems
since 2002. In 2005, the energy recovered from the air con-
ditioning system was approximately 9,000 megawatt-hours,
equivalent to around 902,000 cubic meters of natural gas or
the heating energy needed for 300 average 4-person house-
holds. This allowed carbon dioxide emissions to be reduced

by 1,782 tons per annum.

Intel — Leixlip, Ireland

= Dedicated funding for energy efficiency and
resource conservation projects

Intel has implemented a dedicated capital funding pro-
gramme that allocates funds solely for the purpose of con-
servation and efficiency projects. This programme preserves
the importance of these improvements and keeps funds from
being re-allocated for other purposes. Many energy-efficien-
cy and conservation improvements have been implemented
across Intel, including additional efficient lighting; “smart”
system controls; boiler efficiency; chilled water improve-
ments; cleanroom heating, ventilation, and air-conditioning
improvements; and improved operating processes and pro-
cedures. As a result, Intel’s energy use in 2006 was reduced
by more than 160 million kilowatt-hours (kWh).



USEFUL WEB LINKS

ESIA MEMBERS SUSTAINABILITY, ENVIRONMENTAL
AND CORPORATE SOCIAL RESPONSIBILITY WEB PAGES

Altis Semiconductor:

http://www.altissemiconductor.com/en/politiqueEnvironnement.php

AMD:
http://www.amd.com/us-en/0,,3715_14217_14202,00.html

Bosch:

http://www.bosch-umwelt.com/up/en/html/index.htm

Freescale Semiconductor:
http://www.freescale.com/webapp/sps/site/homepage.jsp?nodeld=065612

Infineon Technologies:

http://www.infineon.com/cms/en/corporate/company/csr/

INTEL:

http://www.intel.com/intel/environment/index.htm?iid=about_intel+cm_environ

Micron:

http://www.micron.com/quality/environment/pbfree

Micronas:
http://www.micronas.com/company/environmentalpolicy/index.html?backurl=%2Fcompany%2Fenvironmentalstatement%2
Findex.html&1=71586

Numonyx:
http://www.numonyx.com/en-US/About/EHS/Pages/EHS.aspx

NXP:

http://www.nxp.com/profile/corporate/index.html

Qimonda:
http://www.qimonda.com/about/corporate_responsibility/index.html

Renesas:
http://eu.renesas.com/fmwk.jsp?cnt=/env_category_landing.jsp&fp=/support/environmental activity&site=i

STMicroelectronics:
http://eu.st.com/stonline/company/cr/environment/index.htm

Texas Instruments:
http://www.ti.com/corp/docs/csr/index.shtml



ABOUT ESIA

By

The European Semiconductor Industry Association (ESIA), part of the
European Electronic Component manufacturer’s Association (EECA),
represents the European-based manufacturers of semiconductor devices.
The semiconductor industry provides the key enabling technologies at the
forefront of the development of the digital economy. This sector supports

around 115 000 jobs in Europe.
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SEMICONDUCTORS - At the origin of sustainable lifestyles
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European Semiconductor Industry Association

‘Diamant’ Building — Boulevard A. Reyers 80 - 1030 Bruxelles, Belgium
Tel: +32 2706 87 06 - Fax: +32 2 706 86 05
secretariat.gen@eeca.be - www.eeca.eu
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