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6.3 Green Building
Company-wide Initiative
TSMC initiated a "green building" program in 2006 to 
improve environmental performance. The program covers 
design and construction of new fabs, enhancement of 
existing fabs, internal training, and encouraging partners 
to gain "green building" certification. To reach our targets, 
TSMC established a Green Building Task Force, which will 
certify new fabs and existing office buildings according to 
the U.S. Leadership in Energy and Environmental Design 
(LEED) standard and Taiwan's Ecology, Energy Saving, 
Waste Reduction, Health (EEWH) standard. For this project, 
TSMC invited Dr. Kath Williams, former vice president of 
the United States Green Building Council (USGBC) to serve 
as a consultant, and also consulted experts from leading 
Taiwan universities. 

Achievements of TSMC's Green Building 
Program
Green buildings aim to reduce the ecological damage of 
construction by reducing consumption of scarce resources 
and decreasing harmful emissions. TSMC seeks a balance 
between cost and environmental protection through 
green design and environmentally friendly construction 
procedures, lowering energy and water consumption to 
improve operation cost, reducing waste production and 
emissions of greenhouse gases to provide a healthy and 
comfortable environment. The concepts are already broadly 
used in construction of factories, shopping centers, offices, 
hospitals, and schools and can be applied in construction, 
remodeling, and interior design.

Both the U.S. LEED and Taiwan's EEWH are aimed at 
improving a site's sustainability, enhancing resource 
recycling and water conservation, raising energy efficiency 
and reducing impact on atmosphere. TSMC has gained the 
following ten capabilities since beginning its green building 
program:
●  Building energy use simulation and conservation analysis
●  �Vegetated roofs and use of high-reflectance roofing 

materials
●  �Use of glass curtain walls, evaluation of sunlight and 

heat transmission for energy savings
●  �Use of daylight and energy-saving lighting
●  �Integrating the control of lighting and air conditioning
●  �Recycling and reusing low temperature condensate for 

outside air conditioning systems, and reusing energy 
from reheating coils

●  �Integrating renewable energies
●  �75% recycling ratio of construction waste
●  �Reusing energy recycled from hot gas exhaust
●  �Recycling water from rainfall and sewage

Fab 14 "Green Building" Project
New construction of TSMC's Fab 14 has applied for a LEED 
NC (New Construction) certification and expects to gain a 
"gold class" score in 2008.

TSMC has taken the following measures to meet various 
LEED's requirements:
●  �Sustainable Site: providing construction pollution 

prevention plans; evaluating site conditions; evaluating 
development density and community connectivity; 
installing bicycle parking and changing rooms; providing 
parking space for carpools and vanpools; cultivating 
domestic plants on 53.5 percent of vacant ground; 
ensuring that post-development water permeability of 
the site was greater than pre-development; moving all 
parking spaces underground; using high-reflectance 
roofing materials; and planting vegetated roof.

●  �Energy and Atmosphere: simulating and optimizing 
buildings' energy performance; confirming that HVAC 
systems use no CFCs; enhancing refrigerant and 
firefighting CFC management.

●  �Water Efficiency: using only recycled rainwater for 
irrigation and increasing sewage (kitchen and toilet) 
equipment efficiency by 30% through use of high-
efficiency fixtures.

●  �Materials and Resources: classifying and appropriate 
storage of wastes; establishing collection points for 
recyclable materials; reducing construction waste by 
75% by reusing construction materials; and using local 
materials.
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●  �Indoor Environmental Quality: use of HVAC system 
meeting ASHRAE 62.1-2004 IAQ standard; forbidding 
indoor smoking; locating smoking space away from 
building openings (entrance, outdoor air intakes, 
operable windows); monitoring CO2 concentrations 
within all densely occupied spaces; increasing outside air 
ventilation rates; developing and implementing indoor 
air quality management plan in the construction and 
pre-occupancy phases; using low-emission materials; 
controlling indoor chemical and pollutant sources; 
controlling lighting, temperature and humidity; and 
investigating thermal comfort satisfaction.

TSMC hopes that its efforts to build and promote green 
buildings will encourage the industry to take conservation 
and pollution reduction into consideration when building 
new fabs to reduce both damage to the environment 
and waste of resources, and to leave a better future for 
generations to come.
 

6.4 Green Product
6.4.1 Wafer Life Cycle Assessment
As the concept of sustainable development has gained 
acceptance, product environmental impact evaluation has 
taken the more comprehensive approach of examining 
product life cycles, including raw material mining, 
transportation, product manufacturing, use, and disposal 
to thoroughly evaluate environmental impact. A product 
life cycle assessment can produce dramatically different 
results from a traditional product environmental impact 
analysis for products that would have relatively little 
environmental impact in the production or disposal stage, 
but would have a large impact in other stages.

TSMC began a "Product Life Cycle Assessment (LCA) 
Project" on wafer production in 2002, collecting and 
analyzing data such as energy, raw materials consumption, 
and pollutants from the entire manufacturing chain, 
starting from raw materials to shipment from TSMC. TSMC 
has completed "Eco-profiles" for all TSMC fabs in Taiwan, 
which will help the company meet regulations such as the 
European Union's "Energy-Using Product" directive. These 
Eco-Profiles can also be provided to customers who require 
such documentation.

Product life cycle data shows that water is the most 
heavily consumed raw material for TSMC and its suppliers, 
followed by air, coal, and petroleum. Air is considered a 
renewable resource and effectively inexhaustible. According 
to a weighted analysis, the most significant environmental 
impact of wafer manufacturing is water consumption, 
followed by energy consumption, aquatic toxicity, and the 
greenhouse effect.

The LCA results helped TSMC to recognize the importance 
of resource conservation and waste reduction, and to place 
these as the first priority for environmental protection, 
achieving significant results. In 2007, we completed the 
LCA of TSMC's newest fab, Fab 14.

6.4.2  Design for Low Power Consumption 
Green Product

"Green Products" are environmentally friendly products that 
conserve energy, have low toxicity, and can be recycled. 
As a major wafer foundry, TSMC provides power efficient 
design platforms to its customers, and TSMC's customers 
can develop energy saving products using such platforms 
to be manufactured by TSMC. TSMC cooperates with 
one of its customers to integrate their patent energy 
saving technology and TSMC's advanced manufacturing 
technology to provide a "Power Trim Service" to our 
customers. Two of TSMC's major customers have already 
adopted such services and processes.

6.4.3  Hazardous Substance Restriction 
Management

The EU directive focuses on hazardous substances in 
electric and electronic end-products, but does not detail 
how a corporation can become "hazardous substance 
free". To offer guidance, the International Electrotechnical 
Commission (IEC) Quality Assessment System for Electronic 
Components (IECQ) developed the QC080000 hazardous 
substance process management system based on the 
ISO9001 framework. QC080000 establishes a hazardous 
substance management mechanism for all operational 
procedures, such as R&D, procurement, outsourcing, 
production, and testing to help companies become 
"hazardous substance free".

As a leader in semiconductor manufacturing and 
services, and to meet our corporate social responsibilities, 
TSMC began to implement the QC080000 hazardous 
substances process management system in 2005, and 
in June 2006 became the first semiconductor company 
to earn certification for one of its fabs. TSMC's U.S. fab, 
WaferTech, obtained certification in September 2006, and 
all TSMC fabs including TSMC Shanghai were certified 
for QC080000 by July 2007. In addition, TSMC has also 
shared its QC080000 policies and experience with affiliated 
companies, and one affiliate, Vanguard International 
Semiconductor, received QC080000 certification in June 
2007.

TSMC Fab 14 LCA Results for 2006

Global Warming 5%

Aquatic Eco-toxicity 8%

Energy 36%
Water 50%

Soild Waste 1%




