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iA BOUT THIS REPORT

● The ESH performance indicators of the 2002 report were collected from Fab 1, Fab 2, Fab

3, Fab 5, Fab 6, Fab 7, Fab 8 and Fab 12. The data of Fab1 was collected only until March

2002 because Fab 1 was returned to Industrial Technology Research Institute (ITRI) after

the lease expired. 

● The ESH performance indicators of the 2002 report are not appropriate for comparison

with those of other industries.

● This report was published in accordance with government regulations and company

situations at the end of 2002. However, as time passes and government regulations

change, the information contained in this report may be out-dated or incomplete. TSMC

is not liable for any out-of-date or incomplete information contained in this report.

● The pictures shown on the top of each page of this report are mountains and trees of

Taiwan. The descriptions are as follows.

Yushan Juniper

Juniperus squamata var. morrisonicola (Hayata) Li & Keng 1954

It is a procumbent shrub or tree up to 5-10 m in height, 1 m in diameter, the branches

long, branchlets ascending. Leaves are linear, 3-5 mm long, 1 mm broad, densely and

ternately arranged, concave and whitish above, grooved and green beneath. Cones are

globose or ellipsoid, 6-8 mm long, purplish black when mature. The variety is found only

in Taiwan central ranges at high altitudes of over 3,000 meters.

Taiwan fir or Kawakami fir

Abies kawakamii (Hayata) Ito

Taiwan fir or Kawakami fir is a large handsome pine family tree with large showy purple-

violet cones. Its evergreen needles are shiny dark green above, with two broad silvery-

white bands beneath; its bark is smooth, gray-white, with many resin blisters. It is

widespread at 3,000 to 3,900 m, found in Shei-pa, Yushan, and Taroko National Parks.

Taiwan hemlock

Tsuga chinensis (Franchet) Pritzel ex Diels var. formosana (Hayata) Li & Keng

Taiwan hemlock is a large evergreen tree that belongs to the pine family. It has a conical

crown of slender horizontal or slightly drooping branches. Its olive green leaves are

spirally arranged, linear, flat, and grooved above. Its bark is blackish brown. It is mixed

with broadleaf forest in Nantou and Taoyuan counties at 2,500 to 3,200 meters. 

Yushan Juniper
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Yushan Juniper

Taiwan pine

Pinus taiwanensis (Hayata) 

It is a large evergreen tree up to 35 m in height and 80 cm in diameter, the trunk straight,

the branches horizontal, the grayish brown bark furrowed into scaly plates and ridges.

Its dark green leaves are two in a fascicle, semicircular in cross section. Mature cones

are oblong-ovoid. It is found at 1,600 to 3,100 m, its habitats ranging from large pure

stands to broadleaf-conifer forest to sub-alpine meadow.

Formosan juniper, prickly cypress

Juniperus formosana (Hayata) 

Indigenous to Taiwan, Formosan juniper is a tree up to 25 m, often with several stems. Its

brown bark is fibrous and exfoliating in strips, its crown conical, its branches spreading

or directed upwards, its foliage needle-like, in whorls of 3, with 2 white stomata bands

above, its ovate fruit orange to dark red-brown. It is scattered at 2,600 to 3,500 meters.

Yushan (Jade Mountain)
Yushan is not only Taiwan's but also northeast Asia's tallest peak. It is often called "the

rooftop of Taiwan." Towering at 3,952 m, it is the centerpiece of Yushan National Park, a

rugged, mountainous region in central Taiwan dotted with more than 30 peaks higher

than 3,000 m. It was the epicenter of the 921 Earthquake.

Chungyangjian (Central Peak) Mountain
Situated in the north of Taroko National Park, Central Peak rises to 3,703 m and, like Mt.

Tapa, it is one of the "three peaks of Taiwan." It is also listed among "the one hundred

mountains of Taiwan." Except the gentle slope on its east side, the steep cliffs make it a

big challenge for climbers.

Tabajian Mountain (Mountain Tapa)

Mountain Tapa sits solemnly on the border of Hsinchu, Miaoli, and Taichung counties.

With an altitude of 3,492 m, it is one of the most awe-inspiring mountains located within

the Shei-Pa National Park. It is regarded as the "Holy Mountain" by the indigenous

Atayal tribe, the people who roam the mountains in northern and central Taiwan.



Syueshan (Snow Mountain)

The Syueshan Mountain Range, a stretch of rugged terrain 180 km long and 28 km wide,

is located along the western side of the Central Mountain Range. At 3,886 m above sea

level, Mt. Syue is Taiwan's second highest peak. The Syueshan Mountain Range was

created through the upward thrust of seabed slate and sandstone between the Eocene

and Miocene periods (45 to 10 million years ago).

Hohuan Mountain

Hohuan Mountain, the ski resort of Taiwan, stands at 3,416 m in the west of Ta r o k o

National Park. The Hohuan Mountain Range is famous for its snowy peaks in the winter

and is often clad in mist, giving it a constantly changing appearance.

● If you have any comments or questions, please contact

Chung-Yi Huang

Risk Management & Corporate ESH Division

Address: No. 6, Creation Rd. 2, Science-based Industrial Park, 

Hsinchu, Taiwan 30077, R.O.C.

Tel: 886-3-578-5112 Ext: 2672

Fax: 886-3-564-3820

E-Mail: cyhuangb@tsmc.com.tw
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1A LETTER FROM THE PRESIDENT

Yushan (Jade Mountain)

In late 2002, ecological protection groups found many black-faced spoonbills too weak to fly

or walk at the Tsengwen estuary in Chiku. A lot of the birds eventually died. The information

not only astonished many Taiwanese including myself but also attracted deep concern of

international ecological protection groups. The black-faced spoonbill is a beautiful but

endangered species. More than 70% of the black-faced spoonbills spend their winter in

Chiku. Taiwan should seize this special opportunity and do its best to protect black-faced

spoonbills.

The mass deaths of black-faced spoonbills in economically developed Taiwan reminds us

that while we are developing our economy, we should not forget ecological protection.

TSMC is an important member in today's world industry and economic system. We fully

understand that for a company to survive in a competitive society, social responsibilities,

environmental protection and sustainable resource utilization are among the musts. 

TSMC not only would like to respond actively to the government's proposal that 2003 be

established as "the first year of sustainability," but also pledges to abide by the Rio

Declaration of the UN Earth Summit, the Johannesburg Declaration on Sustainable

Development of the UN World Summit, enact sustainable strategies and action plans, and

subscribe to the international consensus of "think globally, act locally." TSMC will develop

innovative ESH technologies to build a green, safe and comfortable work environment. 

Faced with global competition, TSMC has promoted many management projects regarding

environmental protection, including environmental accounting, life cycle assessment and

green procurement, to build an environmental and effective management system. In order to

reduce occupational accidents and ensure employees' safety and health, TSMC has

enhanced safety trainings, as well as contractor and supplier management. Regarding risk

analysis and loss prevention, TSMC is reinforcing emergency response, providing training

on disaster recovery planning, as well as implementing a world-class risk management

program for new fab construction and advanced technology projects to meet international

standards. With the implementation of the various systems, we hope to increase the

competing edge of TSMC and build Taiwan into a "safe, stable, and sustainable high-tech

island."

Rick Tsai

President and COO

April 2003
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Yushan (Jade Mountain)

TSMC was founded on February 21, 1987 at Hsinchu Science-based Industrial Park, Taiwan.

The common shares of TSMC are listed on Taiwan Stock Exchange (TSE); the depositary

receipts of the common shares are listed on New York Stock Exchange (NYSE) under the

symbol TSM.

The establishment of a dedicated integrated circuit (IC) foundry by TSMC was the first of its

kind in the world. TSMC has remained the world's largest dedicated IC foundry to this day.

TSMC's charter prevents it from designing, manufacturing, or marketing IC products under

its own brand name. This makes TSMC a desirable partner, free from potential conflict of

business with its customers. 

TSMC operates one 6-inch wafer fab (Fab 2), five 8-inch wafer fabs (Fab 3, 5, 6, 7, and 8), and

two 12-inch fabs (Fab 12 and 14). The company also has capacity commitments in its

subsidiary Wa f e r Tech in the United States, its affiliate Vanguard International

Semiconductor Corporation (VIS) in Taiwan, and a joint venture (with Philips Semiconductor)

under the name of Systems on Silicon Manufacturing Company (SSMC) in Singapore. The

total installed annual capacity of TSMC and affiliates had amounted to 3.9 million 8-inch

equivalent wafers by the end of 2002.

TSMC views its role as a responsible corporate citizen seriously. The Company is committed

to community service and maintaining strong stakeholder relationships. 

TSMC's Board of Directors (the "Board") is comprised of experienced businessmen and

distinguished scholars. The Board upholds the financial integrity and management

soundness of TSMC. Sir Peter Bonfield (formerly CEO and Chairman of Executive Committee,

British Telecommunications) and Professor Lester Thurow of M.I.T. joined TSMC as

independent directors in 2002. In addition, Professor Michael Porter became a Supervisor.

An Audit Committee was established to oversee the integrity of TSMC's financial and audit

systems.

Corporate Headquarters, 
Fab 2

Fab 3

Fab 5

Fab 6

Fab 7

Fab 8 Fab 12



Taiwan fir or Kawakami fir
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Founded in 1987, TSMC provides state-of-the-art semiconductor manufacturing services. All

materials and tools used in the manufacturing process, including silicon wafers, chemicals,

gases, electricity, water, etc., should be well managed in daily operations. TSMC's activities

should not only meet relevant environmental, safety and health (ESH) legal requirements, but

should also be benchmarked against recognized international practices. TSMC's goals are

to prevent incidents, improve employees' safety and health, protect property, prevent

pollution, and to efficiently use all resources. To achieve these goals, TSMC is committed to

continually improving the following.

1. All managers should take responsibility to ensure a safe and healthy workplace and

maintain the highest-level quality of the environment.

2. Comply with ESH legal requirements and make continuous efforts to implement

international state-of-the-art practices.

3. Promote ESH concepts and awareness company-wide by providing sufficient training and

resources and actively seek cooperation and communication with employees.

4. Introduce new international ESH concepts and technologies to enhance and support all

levels of management.

5. Conduct ESH assessments for new tools and materials used in research and development

to reduce ESH risks.

6. Communicate ESH issues with suppliers and encourage them to improve their ESH

performance.

ESH POLICY
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Taiwan fir or Kawakami fir

Management plays an important part in the maintenance of ESH performance. Hence, TSMC

re-organized in 1995 by establishing a corporate ESH Risk Management Department (RM)

and an onsite ESH Industrial Safety and Environmental Protection Department (ISEP). RM

sets the company ESH policy, general guidelines, and annual plans, as well as audits and

communicates with external parties. RM looks for potential risks using systematic audit

programs. RM introduces the best available technologies and practices to prevent or solve

ESH problems. On-site ISEP not only stipulates ESH procedures and operational instructions

but also performs daily inspections to ensure that the procedures have been followed. As

the company was expanding, it was re-organized in 2001 to improve management efficiency.

Originally under the operation organization, ISEP reported to the site vice president. In order

to substantiate ESH management, ISEP now reports to the fab director.

With regard to new fabs, the New Fab Planning & Engineering Division (NFPED) falls under

the operation organization too. All the planning, construction and operation steps must

follow the regulations and up-to-date international standards provided by RM in order to

build state-of-the-art semiconductor fabs that meet world ESH standards.

In addition, in 1998 TSMC established an Operation Technical Board, which was renamed as

Manufacturing Technology Center (MTC) in 2001. The MTC enhances communication,

information sharing and cooperation between fabs. The MTC also coordinates resources in

the operation areas to generate Best Known Methods (BKMs) and implement

standardization accordingly via cross-fab cooperation. The organization of MTC includes 10

technical boards. The ISEP Technical Board under the Facility Technical Board is in charge

of the coordination of ESH-related operations.
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Taiwan fir or Kawakami fir

ESH Organization

Note: Fab 1 was returned to Industrial Technology Research Institute (ITRI) after the lease expired in March, 2002.

● ESD: Employee Service Department

● F12CP: Fab 12 Construction Program

● F14CP: Fab 14 Construction Program

● FTB: Facility Technical Board

● ISEP: Industry Safety and Environmental Protection Department

● LMD: Logistics Management Department

● MM: Material Management Division

● MTC: Manufacturing Technology Center

● NFPED: New Fab Planning & Engineering Division

● RM: Risk Management Department

● WMD: Warehouse Management Department
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Taiwan fir or Kawakami fir

ISO 14001 Certificate

OHSAS 18001 Certificate

YEAR MILESTONES

1987 TSMC was founded.

1990 ISEP was founded.

1995 Corporate ESH Risk Management Department (RM) and on-site ESH 

Industrial Safety and Environmental Protection (ISEP) were established.

1996 Fab 2 was ISO 14001 certified.

1997 Fab 1, Fab 3 and Fab 4 were ISO 14001 certified.

1998 Operational Technical Board was established. BKMs were generated and 

standardization implemented to facilitate the sharing of ESH experience 

under the Facility Technical Board.

1998 TSMC became a member of International SEMATECH. With access to 

advanced ESH technology and participation in ESH projects, TSMC

continued to make improvement.

2000 Fab 5 was ISO 14001 certified.

2000 Fab 7 was ISO 14001 certified.

2000 Fab 1, Fab 2, Fab 3, Fab 4 and Fab 5 were OHSAS 18001 certified.

2001 Operation Technical Board was re-named as Manufacturing Technology

Center.

2001 Fab 6 and Fab 8 were ISO 14001 certified.

2001 Fab 6, Fab 7 and Fab 8 were OHSAS 18001 certified.

2002 Fab 12 was both ISO 14001 and OHSAS 18001 certified.
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Water Resource Recycling

Water is a precious resource on earth. In early 2002, Northern Taiwan suffered a drought,

the government urgently dispatched water and factories made great efforts to save water.

Northern Taiwan eventually weathered the difficult period. It shows how important water is.

During that time, TSMC not only kept a close watch on the reservoirs in the vicinity but also

kept close contact with the Science-based Industrial Park Administration (SIPA) and Water

Supply Corporation, ready to take appropriate actions to deal  with emergencies.

Furthermore, TSMC continuously improved the water recovery ratio and promoted the

concept of water saving.

Improving the water recovery rate and reducing water usage by process tools have been

TSMC's priorities. The process water recovery rate improved from 63.7% in 1998 to 73.3% in

2002. The water TSMC saved in 1998 was 40% of the total capacity of Paoshan Reservoir and

in 2002 was 1.59 times of the total capacity of Paoshan Reservoir. The saving increased

about 4 times. In order to reach the above objectives, TSMC invited the prestigious

international semiconductor research organization, International SEMATECH, to conduct

water optimization project, focusing on the Chemical Mechanical Polishing (CMP) tools at

Fab 3 in 2002. Improving the water recovery rate and decreasing water usage by process

tools, TSMC has reduced the demand of water resources. There will be a saving of about

4,600 tons of water per year with the optimization of non-process related water usage.

Chungyangjian (Central Peak) Mountain

Note: 1. Average process water recycling rate is defined by the Science-based Industrial Park Administration.

2. A standard 50 x 25 x 2 m swimming pool, contains up to 2,500 tons of water. 

3. The full capacity of Paoshan Reservoir is 5.35 million tons.

TSMC Water Conservation Performance of 1998-2002

Item 1998 1999 2000 2001 2002

Average process water recycling rate (%)1 63.7％ 63.1％ 66.2％ 69.5％ 73.3％

Water saved (million tons) 2.13 2.85 5.31 7.11 8.52

Water saved, measured by standard swimming pools2 850 1,138 2,124 2,844 3,410

Water saved, measured by the full capacity 0.40 0.53 0.99 1.33 1.59

of Paoshan reservoir3



8E N E R GY AND RESOURC E S

Chungyangjian (Central Peak) Mountain

With Fab 6 starting operation in early 2000 and the addition of Fab 7 and Fab 8 to TSMC

family in July 2000, the total production scale of TSMC increased dramatically. However, the

global recession in 2001 led to the decrease of wafer output. Because Fab 12 started

operation in early 2002 and the global economy took an upturn, the total production slowly

increased. The city water consumption/ net sales in 2001 was higher than before due to the

downturn of world economy and the resulting decrease of wafer output. Furthermore, a

minimum amount of water is required to keep production tools and pollution prevention

facilities working properly. Therefore, the city water consumption/ net sales increased and

our water conservation efforts did not seem as effective. However, with the improvement of

the process water recovery rate and the increase of both the wafer out and net sales in

2002, the city water consumption/ net sales decreased. 

City Water Consumption / Net Sales
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Chungyangjian (Central Peak) Mountain

Energy Conservation

TSMC continuously makes a concerted effort to conserve energy to reduce the emission of

global warming gas - carbon dioxide. Power consumption / net sales was reduced from 1.08

million KWH/ NT$ 100 million in 2001 to 0.97 million KWH/ NT$ 100 million in 2002. Fab 8 was

awarded the "Energy Conservation Award" by the Ministry of Economic Affairs (MOEA) in

2002 after Fab 6 received the award in 2001. Fab 8 experienced a saving of NT$ 25,900,000

per year (7,300 MWH per year). 

Power Consumption / Net Sales
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Major energy conservation accomplishments of Fab 8: 

● Adopted inverters in Air Condition, Exhaust and Process Water systems to control power

output according to actual requirements so as to save energy. 

● Adjusted the inlet air temperature with dry coil loads. The opening set point of dry coil

control valve is determined by the inlet air temperature, resulting in an annual saving of

1,175 MWH. 

● Reduced leakage of make-up air. 

● Rebuilt expansion joints, carefully watched cargo elevators in cleanroom, sealed piping

penetrations to reduce make-up air, thereby saving 4,818 MWH annually. 

● Optimized power resistance to improve power factor and saved 747 MWH annually. 

● Improved acid scrubber exhaust piping to balance the loads of the two sides of the

cleanroom, which reduced piping pressure loss and saved 409 MWH annually. 

● Improved Volatile Organic Compound (VOC) exhaust piping by connecting two

independent systems and having them back up each other to reduce pressure loss,

thereby saving 91 MWH annually. 

● Optimized positive pressure set-point in the cleanroom and lowered Fan Filter Unit (FFU)

speed, thereby saving 24 MWH annually. 

Chungyangjian (Central Peak) Mountain

Secondary chilled water
pump inverter

Sealed piping to reduce air
leakage

Cooling tower fan inverters

Rebuilt expansion joints

Cooling tower
fan inverter

2nd chilled water
pump inverter
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Taiwan hemlock

Wastewater Treatment

Wastewater can be divided into two major categories: process wastewater and sewage.

Process wastewater is the greater of the two in quantity.

Process wastewater includes general acid wastewater, copper wastewater and fluoride

wastewater. This wastewater is segregated from the process area and then sent to TSMC's

wastewater treatment plant. The treated wastewater, which meets the Science-based

Industrial Park wastewater standard, drains into the science park sewer system. The

industrial park wastewater treatment plant collects and again treats all process wastewater

and sewage. Calcium fluoride sludge is reused by a recycling facility. Copper sludge is

Toxicity Characteristic Leaching Procedure (TCLP) tested and then properly treated based

on the test results. 

Process Wastewater Treatment Flow Chart
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Taiwan hemlock

All TSMC fabs not only monitor wastewater quality on-line but also analyze wastewater at

least three times a year. All the analysis results have met the wastewater standards set by

the Science-based Industrial Park Administration.

2002 TSMC Wastewater Quality Analysis Results

Fab 2 Fab 3 SIPA

4-Apr 2-Aug 2-Dec 3-Jan 1-Aug 5-Dec Standards

pH 6.5 7.6 6.7 8.2 8.2 7.6 5-10

Temperature(℃) 24.6 31.6 25.3 20.0 23.0 23.0 35

Suspended Solid (mg/L) 15.6 243.0 20.0 28.6 112.0 13.0 300

Chemical Oxygen Demand(mg/L) 16.0 29.1 56.6 37.2 32.7 22.1 500

Biochemical Oxygen Demand(mg/L) 7.3 10.6 28.9 19.4 13.4 12.2 300

Fluorion(mg/L) 3.5 3.2 2.2 9.9 6.3 3.3 15

FabDate

Items 

Fab 5 Fab 6 SIPA

4-Apr 2-Aug 2-Dec 15-Jan 8-Apr 27-Aug Standards

pH 6.4 6.5 6.3 7.1 7.4 6.6 5-10

Temperature(℃) 25.4 32.7 25.0 28.1 27.0 25.0 35

Suspended Solid (mg/L) 181.0 104.0 113.0 78.2 112.0 172.0 300

Chemical Oxygen Demand(mg/L) 28.0 59.9 51.9 242.0 167.0 185.0 500

Biochemical Oxygen Demand(mg/L) 16.2 26.2 22.6 11.8 68.1 122.0 300

Fluorion(mg/L) 12.1 12.0 6.3 10.9 7.4 13.3 15

FabDate

Items 
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Taiwan hemlock

2002 TSMC Wastewater Quality Analysis Results (Continued)

Fab 8 Fab 12 SIPA

18-Feb 5-Jun 3-Oct 15-Jan 4-Jun 17-Sep Standards

pH 7.3 6.6 6.8 8.1 6.8 6.9 5-10

Temperature(℃) 23.7 25.8 17.3 22.5 26.7 26.5 35

Suspended Solid (mg/L) 141.0 53.2 112.0 71.5 228.0 69.2 300

Chemical Oxygen Demand(mg/L) 90.4 126.0 54.1 181.0 285.0 213.0 500

Biochemical Oxygen Demand(mg/L) 27.0 41.7 14.0 111.0 69.2 114.0 300

Fluorion(mg/L) 5.5 7.0 1.3 7.7 5.7 7.7 15

FabDate

Items 

Note: The qualities of all of the effluent meet the standards of SIPA.

Fab 7A1 Fab 7A2 SIPA

4-Jan 4-Jul 7-Oct 4-Jan 4-Jul 7-Oct Standards

pH 6.8 7.4 6.7 8.6 8.3 8.5 5-10

Temperature(℃) 23.3 28.4 25.6 21.6 28.1 26.0 35

Suspended Solid (mg/L) 78.5 27.4 7.5 47.0 7.3 3.4 300

Chemical Oxygen Demand(mg/L) 76.5 59.6 66.0 30.2 28.9 44.9 500

Biochemical Oxygen Demand(mg/L) 27.4 10.2 15.3 119.0 62.7 33.7 300

Fluorion(mg/L) 0.6 6.8 3.5 0.9 2.9 0.7 15

FabDate

Items 
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Taiwan hemlock

Air Pollution Control

With regard to air pollution control, TSMC has not only installed new air pollution control

facilities to meet new environmental standards but also expanded backup pollution control

facilities and backup fuel supply systems to reduce the risk of facility breakdown since 2001.

In early 2002, China Petroleum Company stopped the supply of natural gas temporarily, the

backup fuel supply systems kept pollution control facilities working normally, thereby

preventing air pollution.

All TSMC fabs monitor the real-time concentration of Volatile Organic Compounds (VOC) and

conduct an annual emission measurement as required by environmental laws. The

emissions measured have been far below the legal standards.

VOC pollution control facility -
Zeolite Concentration Rotor

Acid gases pollution control facility -
Wet Scrubber

2002 TSMC Exhaust Analysis Results

Fab Fab 2 Fab 5

Stack No. P001 P002 P003 P005 P006 P007 P008 P009 P011 P101 P102 P103 P104 P201 P202

H
2
SO

4
(kg/hr) ND ND ND * * ND * * * * ND ND * * ND

Fluoride (kg/hr) ND ND ND * * ND * * * * ND ND * * ND

HCl (kg/hr) ND ND ND * * ND * * * * ND ND * * ND

Cl
2

(ppm) ND ND ND * * ND * * * * ND ND * * ND

NH
3
(g/s) * * * 0.379 0.256 * 0.086 * * * * * 0.061 * *

HNO
3
(kg/hr) ND ND ND * * ND * * * * ND ND * * ND

H
3
PO

4
(kg/hr) ND ND ND * * ND * * * * ND ND * * ND

VOC (cut down rate%) * * * * * * * 92% 95% 95% * * * 95% *
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Taiwan hemlock

Note:

1. All the treatment of H
2
SO

4
, Fluoride, HCl, HNO

3
and H

3
PO

4
meets the control factors of wet scrubber of "Air Pollution Control and Exhaust Standards for

Semiconductor Manufacturing Sector."

2.All the treatment of VOC meets the cutdown rate (>90%) or factory exhaust (<0.6 kg/hr) of "Air Pollution Control and Exhaust Standards for

Semiconductor Manufacturing Sector."

3.All the treatment of NH
3

and Cl
2
meets the "Air Pollutants Exhaust Standards for Stationary Pollution Sources."

4.*: Analysis not required.

5.ND: Analyte not detected at or above the detection limit.

Fab Fab3

Stack No. P101 P102 P103 P104 P105 P106 P107 P108 P109 P110 P111 P113 P203 P204 P209

H
2
SO

4
(kg/hr) ND ND * ND ND ND ND ND ND ND ND * ND ND ND

Fluoride (kg/hr) 0.030 0.130 * ND 0.060 0.100 0.080 0.070 0.010 0.030 0.030 * ND 0.070 0.010

HCl (kg/hr) 0.210 0.210 * 0.210 * * * * * ND * * ND ND ND

Cl
2

(ppm) * * * * ND ND ND ND ND * ND * ND ND *

NH
3
(g/s) 0.007 0.012 0.013 0.015 * * 0.008 * 0.010 0.039 * * 0.007 0.024 *

HNO
3
(kg/hr) * * * * ND 0.010 ND 0.010 * * 0.010 * ND ND ND

H
3
PO

4
(kg/hr) * * * * ND ND 0.010 ND ND * ND * ND ND ND

VOC (kg/hr) * * * * * * * * * * * 0.020 0.210 * *

Fab Fab3 Fab8 Fab12

Stack No. P211 P212 P214 P217 P108 P110 P113 P114 P115 P002 P003 P007 P008 P009 P010

H
2
SO

4
(kg/hr) ND * * * ND * * * * 0.061 0.021 0.031 0.068 * *

Fluoride (kg/hr) 0.020 * * * ND * * * * 0.061 0.004 0.010 0.062 * *

HCl (kg/hr) 0.200 * * * ND * * * * * 0.280 ND 0.430 * *

Cl
2

(ppm) ND * * * ND * * * * ND 0.006 0.007 0.010 * *

NH
3
(g/s) 0.066 * * * * 0.001 * * * * * * * ND *

HNO
3
(kg/hr) 0.050 * * * ND * * * * 0.003 0.004 * ND * *

H
3
PO

4
(kg/hr) ND * * * ND * * * * ND ND ND ND * *

VOC(kg/hr) * 0.150 0.005 0.005 * * 0.088 0.022 0.094 * * * * * 0.084

2002 TSMC Exhaust Analysis Results (Continued)

Fab Fab6 Fab7

Stack No. P101 P105 P107 P109 P115 P119 P102 P106 P110 P302 P306 P308 P314

H
2
SO

4
(kg/hr) ND ND * * ND * 0.017 * * 0.059 * * *

Fluoride (kg/hr) ND ND * * ND * 0.005 * * 0.008 * * *

HCl (kg/hr) ND * * * ND * 0.210 * * ND * * *

Cl
2

(ppm) ND ND * * * * 0.311 * * 0.184 * * *

NH
3
(g/s) ND ND * * * * * ND * * 0.015 * ND

HNO
3
(kg/hr) ND * * * ND * ND * * ND * * *

H
3
PO

4
(kg/hr) ND * * * ND * ND * * ND * * *

VOC (cut down rate%) * * 92% 98% * 99% * * 94% * * 98% *
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Taiwan hemlock

Waste Management

Waste is classified into general industrial waste and hazardous industrial waste. General

industrial waste includes: office garbage, general waste solvent and calcium fluoride

sludge. On the other hand, hazardous industrial waste includes: flammable waste solvent,

scrapped ICs, waste sulfuric acid and phosphorus acid. 

Recycling has been TSMC's principle when it comes to the treatment of waste. TSMC has

been working with contractors to maximize recyclable items. Non-recyclable items are

transported to incinerators and landfills by licensed treatment companies.

Waste Recycling Measures of TSMC

Waste Categories Measures

Scrapped IC and Wafer Delivered overseas to metal smelting plants to extract 

precious metals after grinding and segregation.

Wafer Box Used as recycled plastic raw material.

Isopropyl Alcohol Distilled to industrial grade solvent.

Waste solvents Used as auxiliary fuel of cement rotary kiln.

Calcium Fluoride Sludge Used as partial raw material of cement manufacturing.

Empty Chemical Bottles and Drums Reused by chemical suppliers.

Waste Sulfuric Acid and Used as raw material of chemical manufacturing plants.

Phosphorus Acid

Waste Daylight Lamp Metal and glasses segregated for recycling.

Resource Recycling in Office Delivered to recycling plants after sorting.
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Taiwan hemlock

TSMC's achievements of waste recycling in 2002 are as follows: 

1. The quantity of waste recycled in 2002 was 3,660 tons higher than that in 2001. 

2. The quantity of waste disposed to landfills in 2002 was 163 tons less than that in 2001.

3. Calcium f luoride sludge was generally recycled as raw materials of cement

manufacturing plant and the recycling rate went up to 61.6% in 2002 from 19.6% in 2001. 

4. Waste solvents were recycled as auxiliary fuel of cement rotary kiln and the recycling rate

went up to 86.6% in 2002 from 76.3% in 2001. 

5. Overall waste recycling rate improved significantly and went up to 73.9% in 2002 from

58.2% in 2001. 

Overall Waste Recycling Rate
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TSMC not only insists on consigning legal contractors but also monitoring the disposal of

waste. Therefore, TSMC audits waste disposal contractors frequently to ensure the waste

has been legally and properly disposed. In 2002, TSMC audited 87 waste disposal

contractors, such as: waste solvents recycling factories, cement manufacturing plants,

empty drums recycling factories, etc. 

In the future, TSMC will still make efforts both on waste reduction and recycling, as well as

keep promoting the recycling of waste hydrogen fluoride acid, leftover as compost, empty

carbon cartridges of printers and waste N-Methyl-2-Pyrrolidinone (NMP). 

Waste Recycling Quantity

Calcium fluoride sludge
collection area

Waste sulfuric acid
storage tank

Resource recycling box The collection of waste solvent
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Global Warming Gases Emission Reduction

Global warming has been one of the focuses of international environmental topics. The

Perfluorinated Compounds (PFCs), such as CHF
3
, C

2
F

6
, SF

6
, CF

4
, C

3
F

8
, C

4
F

8
and NF

3
are widely

used in the semiconductor manufacturing process. PFCs gas emission reduction has been

one of the emphases of Taiwan Semiconductor Industrial Association (TSIA) and Wo r l d

Semiconductor Council (WSC). 

TSMC signed "Memorandum of Understanding on Perfluorinated Compounds Emissions

Reduction of TSIA" in 2001. TSMC has committed to reducing PFCs emission to 10% below

the average emission value of 1997 and 1999 by 2010. In the mean time, TSMC has set up a

reduction policy and expanded related activities. TSMC has established "TSMC PFCs

Emission Reduction Procedure" to serve as the guidelines for PFCs emission reduction

activities. The procedure clearly defines the responsible departments, as well as the

strategies, methods and targets of emission reduction. 

Based on the "TSMC PFCs Emission Reduction Procedure" requirements, installing

abatement system is one of the effective methods in reducing emission. TSMC has

established an evaluation team, which consists of members from equipment departments,

the Facility Technical Board sub-group ISEPS and Risk Management Department. The team

evaluates the following items:

1. The technology and efficiency of the abatement system must meet the requirements of

TSIA & WSC. The goal is to reduce the emission to below 10%. 

2. The abatement system must meet safety & health requirements.

3. The abatement system must be cost effective.

In accordance with the above requirements, the evaluation team first selected the

abatement type. Because of safety, TSMC has ruled out the burning method and evaluated

the plasma and catalytic methods. In 2002 the evaluation team set the abatement system

efficiency requirements and completed the document review. In the meantime, the

measurement of abatement efficiency and cost-benefit analysis were carried out at Fab 3,

Fab 7 and Fab 8. This evaluation program is expected to be completed in 2003. If the

abatement system passes the performance test, it will be listed as a candidate for future

selection.
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Environmental Accounting 

Environmental accounting can be defined as the identification, quantification and collection

of direct and indirect expenditure for the purpose of reducing the environmental impact.

I n t e r n a l l y, the concept of cost efficiency may be applied to evaluating environmental

projects and facilitate the decision-making for both business operation and environmental

policy. Externally, the disclosure of environmental cost information helps the communication

with government and stakeholders. In 2002, TSMC established the environmental accounting

system. The major purpose was to promote efficient environmental activities by

understanding the cost of environment related activities and evaluating their efficiency. 

An expert at Osaka University was invited to be the project consultant. Based on the

environmental accounting experience of the Japanese government and enterprises, TSMC

revised the environmental accounting system. Accounting categories were reclassified and

new items such as green procurement, environmental remediation and penalty were

created. Furthermore, environmental accounting practices were integrated with the

Environmental Management System (EMS) to evaluate the economic benefits of

environmental management projects. 

Tabajian Mountain (Mountain Tapa)

TSMC Environmental Efficiency in 2002

From 1/1/2002 to 12/31/2002                                                                                                                  Unit: NT$ in Thousand

Item Description Efficiency

1. Recycling of industrial waste Recycling of waste pallets, packaging materials, wafer boxes, wafers, 5,990

computers and accessories, fluorescent lamps, and metals.

2.Reduction of industrial waste Costs of industrial waste disposal saved by reducing their quantity. 851

3.Reduction of energy and Costs saved by reducing energy and water consumption. 26,149

resource consumption

Subtotal 32,990



Tabajian Mountain (Mountain Tapa)
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TSMC Environmental Costs in 2002

From 1/1/2002 to 12/31/2002                                                                                                                  Unit: NT$ in Thousand

Classification Description Investment Expenses

Direct cost for reducing 

the environmental impact

● Pollution Control Costs for air pollution control, 1,102,688 718,729

water pollution control and others.

● Resources Conservation Costs for resources (i.e. water) saving. 9,169 20,079

● Waste Recycling and Costs for industrial waste treatment 0 52,291

Disposal (including recycling, incineration and landfill).

Indirect cost for reducing the (1) Environmental training, 308,068 401,702

environmental impact (2) EMS certificate and audit,

(Managerial expenditure) (3) Environmental measurement and monitoring,  

(4) Green procurement, 

(5) Wages of environmental labor.

Social activity costs (1)Sponsoring environmental activities and  0 4,908

establishing environmental protection foundation, 

(2) Environmental campaigns.

Other environmental costs (1) Costs for de-contamination and remediation. 0 60

(2) Taxes and insurance premium associated 

with environmental damages.

(3) Costs related to environmental settlement, 

compensation, penalties, and lawsuit.

Subtotal 1,419,925 1,197,769
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Tabajian Mountain (Mountain Tapa)

Life Cycle Assessment (LCA) 

In order to meet customers' requests in the future, provide eco-profiles of products, and

reduce the environmental impact in each stage of the manufacturing process, TSMC

commissioned Industrial Technology Research Institute (ITRI) to conduct the "Life Cycle

Assessment Project." This study collected and calculated the data of 8-inch wafer

manufacturing - from the cradle (raw materials suppliers) to the gate (products) - including

energy and raw materials consumption, pollutants generation from silicon mining, wafer

production, and Integrated Circuit (wafer) manufacturing.

The analyzed data showed that water is the most consumed raw material, followed by air,

coal and petroleum oil. Air can be viewed as a recoverable resource and therefore poses no

environmental problem. According to the initial weighting analysis, the most significant

environmental impact of the manufacturing of an 8-inch wafer is water consumption,

followed by energy consumption, aquatic toxicity, and global warming effect. 

This study has established an eco-profile and the values of environmental loadings of 8-inch

wafer manufacturing, which can be provided to TSMC's customers upon request. All TSMC

fabs will establish an eco-profile by 2004. Meanwhile, TSMC will set up an LCA software to

speed up data collection and analysis. 

Indices of Environmental Loadings of Various Environmental 
Impacts in 8-inch Wafer Manufacturing

87

0.013

1.5

114

0.3

0.8

0.002

11

389

733

0.00001

Environmental Impacts

● Global warming effect 	 87

● Eutriphication	 0.013

● Acid precipitation	 1.5

● Aquatic toxicity	 114

● Human toxicity	 0.3

● Winter smog	 0.8

● Summer smog	 0.002

● Waste amount	 11

● Energy consumption	 389

● Water consumption	 733

● Ozone depletion	 0.00001

Indices of 
Loadings
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Green Procurement

TSMC established and promoted the "Green Procurement System" in 2002 and completed

"TSMC Green Procurement Procedure," hoping to reduce the environmental impact of the

company's activities and production by purchasing green products and requiring suppliers

to be environmental friendly. The ultimate goal is sustainable operation for all.

The measures of green procurement are to promote eco-labeled stationery (recycled paper,

recycled carbon cartridge, etc) and equipment (such as energy-saving electrical

appliances) in offices. TSMC also requests that suppliers be Environmental Management

System (EMS) certified. Besides, a list recommended by United States' Electronic Industries

Alliance (EIA) is used to screen all raw materials for hazardous chemicals. The list includes

Asbestos, Ozone Depleting Substances, Polychlorinated Biphenyls (PCBs), Polybrominated

Biphenyls (PBBs) and their Ethers/Oxides (PBDEs), certain Ethylene Glycol Ethers, heavy

metals, Organophosphorus compounds, Tetrabromobiphenol A, other Organic or Inorganic

flame retardant materials, Chloroparaffins, Phthalates, Azo-Based Materials and Poly Vinyl

Chloride (PVC). All raw materials containing hazardous materials are rejected in order to

keep products green. 

Tabajian Mountain (Mountain Tapa)
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Measurement for Extreme Low Frequency

People who have long-term exposure to high magnetic and electric field are reported to be

highly susceptible to leukemia or brain cancer. In order to prevent these kinds of

occupational diseases and to relieve employees of the concern, TSMC began a project to

assess the risk of 60-Hz Extreme Low Frequency (ELF), which is prevalent in Taiwan, in 2002.

Selected for measurements were 302 potentially high-risk points in offices, operation areas,

tool maintenance areas, and power stations. All the measurement results showed no health

concern, and all the data were far below the standards recommended by Semiconductor

Equipment and Materials International (SEMI) and American Conference of Governmental

Industrial Hygienists (ACGIH). 

Duty and Monitoring Rooms General Tool Operation Areas

Measurement Results in Operation Areas

Power Stations

Measurement Results in Maintenance Areas

Accessories of Tools 
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The Effect of the 12-hour Shift on Employees' Blood
Pressure 

According to a research by Ichiro and Knutsson, night-shift workers are more susceptible to

hypertension and cardiovascular diseases than day-shift workers. In order to study the

effect of working by shift on employees' cardiovascular system, TSMC cooperated with the

Institute of Occupational Medicine & Industrial Hygiene, National Taiwan University in 2002.

The study shows that day-shift workers' systolic pressure reaches its highest point when

working in the day and the lowest when resting at night. The rest after work allows the heart

a break and thus relaxes blood pressure. However, night-shift workers' blood pressure tends

to be higher after work, which means instead of relaxing the heart is actually working

harder. As a result, it is possible that long-term night-shift workers are more susceptible to

cardiovascular diseases. In order to minimize the potential risk of working night-shift,

employees are encouraged to exercise, cut down smoking, rotate shifts, and keep regular

hours whenever possible.

Tabajian Mountain (Mountain Tapa)
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One after another, TSMC sites have been ISO 14001 certified since 1996 and OHSAS 18001

certified since 1999. Six months after its start-up inspection in June 2002, Fab 12 was both

ISO 14001 and OHSAS 18001 certified. TSMC continues to follow the Plan-Do-Check-Act

management cycle and encourages employees to propose improvement projects to

decrease potential ESH risks.

In 2002, 57 environmental management projects were completed. These included installing

new pollution control facilities to increase back-up capability, adding power saving features,

reducing the use of paper, transparencies, chemical drums, photo resist and HF, reducing

the production of CaF
2
, as well as replacing C

2
F

6
with C

3
F

8
to reduce the emission of global

warming gases. 

In the area of occupational safety and hygiene promotion, there were 127 management

projects completed in 2002, including working environment monitoring, chemical leakage

prevention, seismic protection, fire and explosion prevention, ergonomic assessment,

electrical safety, preventive maintenance, and loss prevention.

26ESH MANAGEMENT SYSTEM

Number of Completed ISO 14001
Management Projects 

Number of Completed OHSAS 18001
Management Projects



27SAFETY AND HEALTH MANAGEMENT

Taiwan pine

Occupational Injury Statistics

In 2002, TSMC's emphasis on promoting employee safety and health resulted in the decline

of occupational injuries, compared to that of 2001. TSMC is continuously promoting work

safety programs and implementing the programs into employees' daily life.

To evaluate the effectiveness of occupational health and safety programs, TSMC chooses

the following three indices defined by the Council of Labor Affair (CLA).

● Injury Case Rate (The number of lost-day injury cases per 1,000 workers)

● Frequency Rate (FR, the number of disabling injury & illness cases per million man-hours)

● Severity Rate (SR, the number of lost days due to disabling injury & illness per million

man-hours)

Note：Traffic accident injuries are not included.

1. Injury Case Rate per 1,000 Workers

TSMC's injury case rate per thousand workers was significantly reduced from 3.24 in 2000 to

0.68 in 2002.

Number of Injury Cases Per Thousand Workers
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2. Frequency Rate

The accident frequency rate of TSMC was reduced from 1.45 in 1999 to 0.26 in 2002, much

lower than 1.87 of Taiwan national FR or 6 of the semiconductor industry's FR reported by the

U. S. Bureau of Labor Statistics (BLS).

Note: FR rates recorded by Semiconductor Industry Association (SIA) and BLS have been

normalized to fit CLA's indices.

Accident Frequency Rate

3. Severity Rate 

The accident severity rate was reduced from 6 in 1999 to 1 in 2002, lower than that of 187

from CLA's data in 2001.

Accident Severity Rate
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Contractor and Supplier Management

The cooperation of contractors and suppliers contributes to TSMC's continuous growth. A

total of 760,000 contractors and suppliers workdays was recorded in 2002, a 33% increase

compared with that of 2001. From the accident record shown below, TSMC's contractors'

accidents have reached a historical low point for the last five years. However, zero-accident

is still TSMC's goal.

In order to keep reducing incidents / accidents of contractors and suppliers, TSMC has

integrated a few management systems into the existing security management system. The

e-management system covers the following four main management practices: 

1. contractors and suppliers' training records;

2. audit and penalty system;

3. performance evaluation system;

4. potential risk review and sign-off meeting.

Contractor-related Accident Cases
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Chemical Management

In order to comply with the rules of Hazardous Communication and to effectively control the

restricted chemicals the international community is concerned about, TSMC established a

new computerized chemical review process in 2002. The new chemical review process is

activated when a purchasing request for new chemicals is submitted. The request is

granted only after ESH information is reviewed by related departments.

1. Material Safety Data Registration

During the process of the new chemical review, vendors are requested to provide the

Material Safety Data Sheet (MSDS) and upload the sixteen items required, including

composition, hazardous identification, first aid measures, fire fighting measures, response

measures for accidental release, handling and storage, physical and chemical properties,

stability and reactivity, toxicological information, ecological information, disposal

considerations, transportation, regulatory information, etc.

2. The Review and Screening of Restricted Chemicals

After vendors register the components of new chemicals, the system will start to compare

them with a database of the 517 restricted chemicals provided by United Nation's Chemical

Weapon Convention (CWC), United States' Electronic Industries Alliance (EIA), European

Union's Restriction of Hazardous Substances (RoHS), and Taiwan's Environmental

Protection Administration (EPA) and Council of Labor Affairs (CLA). The system gives a

warning signal if the new chemical contains restricted chemicals. The warning signal

enables TSMC to track and manage the incoming new chemicals effectively.

Taiwan pine
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3. Query of MSDS

Four hundred and fifty-eight MSDS data have been established in TSMC's chemical

database. TSMC employees can access MSDS data through the Intranet. Querying and

printing functions are available in the system.

Taiwan pine

Query of MSDSThe screening of restricted chemicals 

Restricted chemicals
warning message
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Wellness and Health Promotion Programs

TSMC provides a series of wellness and health promotion programs to take care of

employees' physical, mental, social and spiritual well-being. 

The Wellness Promotion Programs cover all aspects of employees' needs. TSMC conducts a

physical examination every year. For employees with undesirable results, TSMC also offers

follow-up activities such as carotid ultrasonic screening, abdominal ultrasonic screening,

cancer screening for women, weight control workshops, stretching exercise workshops,

influenza vaccine injection, massage programs and various speeches on health-related

topics.

M o r e o v e r, TSMC has established health clinics in Fab5 and Fab12, as well as consulting

rooms, fitness centers and nursing rooms at all fabs. Dental clinics are to be set up to take

better care of all TSMC employees in the future.

32SAFETY AND HEALTH MANAGEMENT

Number of
Participants in

Wellness Programs

Activities                     No. of 
Participants

Massage Program 422

Blood drive 617

Hypertension  16,086
Prevention Program

Hepatitis Vaccine 52
Injection

Cancer Screening  1,242
for Women

Abdominal  1,966
Ultrasonic Screening

Fitness Program 227

Manager's Fitness 37
Program

Influenza Vaccine 3,777
Injection

Carotid Ultrasonic 206
Screening

Ergonomic Program 1,497

Exercise and  1,173
Nutrition Lectures

Total 27,302

Psychiatric consulting poster Mother's room poster

Fab 5 health clinic
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Syueshan (Snow Mountain)

Equipment Risk Assessment

In order to ensure the safety of personnel and property as well as the continuity of business

operations, environment, safety and health assessment of manufacturing equipment is

performed during the stages of design, operation, and decommissioning. All new equipment

must comply with the Semiconductor Equipment and Materials International (SEMI) S2 ESH

guidelines before they can be installed in TSMC fabs. SEMI S2 guidelines help equipment

suppliers and users to assess if a piece of equipment meets the international ESH standards.

The purpose of SEMI S2 is to eliminate or control all hazard factors during equipment system

installation, operation, maintenance, service, and decommissioning. The guidelines

document all foreseeable loss potential that could result in deaths, major injuries, or

equipment hazards. 

One of the riskiest periods for a semiconductor manufacturing fab is the tool installation

period. It is required that both tool installation and facility hookup procedures meet safety

requirements and "Tool Sign-off Safety Checklist Procedure." In order to ensure that each

function and each safety measure comply with design requirements during tool installation,

the three steps specified in the "Tools Installation Sign-off Procedure" must be completed. 

When moving or decommissioning existing equipment, the "Equipment Installation

Environmental Safety Procedure" is used as TSMC ESH requirements to minimize the risk for

future operation.

TSMC 12 -inch Wafer Fab Equipment SEMI S2 Compliance
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Syueshan (Snow Mountain)

Emergency Response

Emergency response requires comprehensive planning and continuous modification and

practice. TSMC's emergency response procedures include the initial response within the

first hour after the incident (or "Emergency Response Period"), emergency management

steps and disaster recovery plans.

TSMC has a disaster response organization set up at the company headquarters, which

formulates "Disaster Recovery Guidelines." Each site facility also formulates its own disaster

recovery plan that specifies detailed response procedures for possible disasters.

During 2002, all fabs successfully completed Business Contingency Planning (BCP) drills,

which are conducted every two years. A total of 166 personnel participated in these drills,

including fab directors and managers from engineering, procurement, information

t e c h n o l o g y, human resources, finance, accounting, facility, safety and environmental

departments. 

When a strong earthquake strikes the fab, personnel must follow TSMC procedures to

evacuate. Shortly after the earthquake, building structures must be assessed for structural

damage, and decisions must be made regarding whether facility, safety, environmental, and

equipment personnel should enter the building to conduct inspections. Based on "TSMC

Seismic Incident Evaluation Procedure," trained personnel will be able to provide timely

inspection results to help fab supervisors to decide if safe entry is feasible.

Business contingency planning drills Emergency response drill — ERT
putting on personal protective
equipment before entering
cleanroom

Firefighting training
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New Fab Construction Risk Management

TSMC's new fabs are designed and built to be world-class, state-of-the-art production

facilities that meet Highly Protected Risk (HPR) standards. The Risk Management

Department (RM) plays a major role during the construction of these new fabs, by working

closely with the New Fab Design Construction Project Team in conducting regular design

reviews and frequent site inspections. This active participation during the early stages

minimizes potential construction delays and reduces the need for costly retrofit. During 2002,

internal guidelines for evolving construction issues, such as Automated Material Handling

Systems (AMHS), Maximum Foreseeable Loss (MFL) walls, seismic protection, and

construction site fire protection, were developed. 

Syueshan (Snow Mountain)

New fab steel structure construction
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AAA (Triple A) Property Loss Control Program

The AAA Program is a property loss control program consisting of 27 categories, including

fire safety management systems, fire protection equipment, and semiconductor raw material

distribution and storage systems.  

The function of this program is to help employees gain fire protection knowledge through a

simple, easy-to-understand training. This program enables the application of the abstract

loss prevention concept throughout all fabs. The rating system is standardized, allowing top

management to understand and compare improvement performance of each fab. It also

allows top management to set priorities for facility improvement recommendations and to

enhance safety protection so that each fab can reach world-class standards. In summary,

the integration of the loss prevention concept within TSMC's corporate culture helps to

reach our goal of continuous growth.

Since implementing the AAA Program in 1995, TSMC has continuously introduced risk

reduction plans and improvement projects. Fab 5 achieved the highest AAA rating for the

last five consecutive years. Fab 6 also achieved the highest AAA rating for the last three

consecutive years, while Fab12 achieved the highest AAA rating for the second year in a

r o w. These ratings once again prove TSMC's efforts in loss prevention, with each fab

continuing to lower their risk.

Syueshan (Snow Mountain)

Ace AAA Property Loss Control Ratings
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Process Hazard Analysis (PHA) Database

To comply with the "Dangerous Workplace Review and Inspection Regulation" published by

the Council of Labor Affairs of the Executive Yuan, TSMC is conducting process hazard

assessments at the time of new fab application, process change, and the 5-year revision of

process hazard report. Based on the process hazard information collected from each fab,

TSMC develops process hazard analysis diagnosis expertise system in compliance with

domestic and international safety regulations. The structure can be divided into a

preliminary hazard module and a Process Hazard Assessment diagnosis module.

The advantages of the PHA Database include the following:

1. The user can use the PHA database to complete the risk assessment efficiently.  The goal

is to lower the possibility of accidents and increase fab safety. 

2. When assessing processing tools of similar function, both manpower and cost can be

decreased by about 50%. 

Process Hazard Assessment Database System
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Formosan juniper, prickly cypress

In 2002, TSMC established six computerized systems to make continuous, efficient ISO 14001

and OHSAS 18001 improvements and provide a platform for sharing ESH information within

TSMC employees.

Systems Completed in 2002:

ESH Program Management
System

The ESH program is a key tool to implement

continuous improvement. The computerized

workflow enables good management of ESH

activities and programs.

Environment Aspect & Risk
Assessment System

This system provides identification & documentation

of environmental management / Risk Assessment

issues. Combined with the OA system, it allows

revision of existing data and reduces the risk of

losing hard copies.

Incident Transmission System

The system supports incidents investigation

processes and documents incident cases. The risk

prevention and   improvement action plans are

disseminated to each site in a short time to prevent

similar incidents from occurring.
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Legal Compliance & External
Communication System 

This system effectively manages and controls ESH

regulations compliance via a computerized system to

provide a safe and pollution-free environment.

Material Safety Management
System 

The material safety management system provides

employees with an easy access to the information of

chemical safety, emergency response and pollution

prevention. In addition, the linking of the system to the

Procurement system enables controlling restricted

chemicals prior to the purchasing stage by ESH review.

Process Hazard Assessment
Database

Based on the process hazard information collected from

each fab, TSMC develops process hazard analysis

diagnosis expertise system in compliance with domestic

and international safety regulations. When assessing

processing tools of similar function, both manpower and

cost can be decreased by about 50%.
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Based on legal and TSMC requirements and practices on sites, major mandatory ESH

training courses are set up for designated employees:

1. New employees' ESH orientation training (2,579 man-times, 15,474 man-hrs)

2. Newly hired and promoted managers' ESH training (118 man-times, 708 man-hrs)

3. Organic solvent operation for supervisors' ESH training (314 man-times, 5,966 man-hrs)

4. Specific chemical operation for supervisors' ESH training (367 man-times, 6,973 man-hrs)

5. On-site supervisors' ESH training (219 man-times, 4,161 man-hrs)

6. Air/Water/Waste/Toxic Control Specialists (17 man-times, 1,365 man-hrs)

7. ERT basic training (1,093 man-times, 5,465 man-hrs)

8. ERT advance training (539 man-times, 1,093 man-hrs)

9. Fire fighting training in Jin-Shan (662 man-times, 11,916 man-hrs)

10. Certified first-aid personnel training (718 man-times, 2,154 man-hrs)

To create a learning environment without the constraint of time and place, TSMC also

provides e-learning courses for employees to get ESH trainings online. In 2002, over 5,079

employees completed their ESH trainings of the eighteen ESH e-learning courses.

e-learning website 
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Earth Day is celebrated all over the world on April 22. Since 1994 TSMC has also been

holding environmental protection activities in April. During the Earth Week, TSMC holds

activities of environmental protection such as waste reduction, resources recovery, energy

conservation, ecological conservation and ESH policy recognition.

To instill the concepts of environmental protection and work safety into all employees, TSMC

not only promotes a variety of ESH activities but also actively participates in related ESH

activities held by the government. In 2002, the activities TSMC took part in are as follows:

Assisted Environmental Protection Organizations in Holding
Activities

● Assisted Hsinchu County's Environmental Protection Bureau (EPB) with auditor

training. (Feb. 5)

● Assisted in the promotion of motorcycle exhaust examination held by Hsinchu County

EPB. (May 29-30 and June 4-7)

● Assisted Taipei County's EPB in holding an environmental facility visiting activity.

(Aug. 12)

● Assisted Environmental Protection Administration in holding a demonstration of

excellent industrial waste treatment factories. (Nov. 25)

Participated in the ESH Activities Held by Science-based
Industrial Park (SIPA)

● Sponsored a Hsinchu SIPA ESH Month ecological activity - the exploration of

Kaofeng Botanical Garden. (Aug. 25 and Sept. 8)

● Participated in Environment Maintenance Competition held by Hsinchu SIPA. (Sept.) 

● Participated in Neighborliness and ESH Month activities held by Southern Ta i w a n

SIPA. (Nov., Dec.)

Sponsored World Earth Day and Environmental Month
Activities

● Sponsored a visit to Hsinchu City Incinerator on World Earth Day. (Apr. 22)

● Held Environmental Month activities. (Apr.)

Sponsored a visit to Hsinchu
City Incinerator on World
Earth Day

Assisted in the promotion of
motorcycle exhaust
examination held by Hsinchu
County's EPB

Assisted Hsinchu County's
EPB with auditor training

Sponsored a Hsinchu SIPA
ESH Month ecological
activity—the exploration of
Kaofeng Botanical Garden
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TSMC has made a significant contribution to ESH improvement in the past five years. These

efforts have led to recognition from the government on various occasions.

The "Annual Environmental
Protection Award for
Enterprises" medal

The "National Award for
Outstanding Achievements in
Operation and Maintenance
for Pollution Control Facilities"
medal

Fab 8 and Fab 12 have
the honor to receive
the "Safety & Hygiene
Excellent Unit Award."

The "Energy
Conservation
Award" trophy

YEAR AWARDS

2002 "Annual Environmental Protection Award for Enterprises" from the Environmental 

Protection Administration (EPA)

2002 "Energy Conservation Award" from the Ministry of Economic Affairs (MOEA)

2002 "National Award for Outstanding Achievements in Operation and Maintenance for 

Pollution Control Facilities" from the Industry Development Bureau (IDB), MOEA

2002 "Water Conservation Outstanding Performance Awards" from the Water Resources 

Agency

2002 "Safety & Hygiene Excellent Unit Award" from the Hsinchu Science-based Industrial 

Park Administration (SIPA)

2002 New system of "Safety, Hygiene and Volunteer Protection Program Unit Honor" from 

the Council of Labor Affair (CLA)

2001 "National Award for Outstanding Achievements in Operation and Maintenance for 

Pollution Control Facilities" from the IDB, MOEA

2001 "Energy Conservation Award" from the MOEA

2001 "Safety & Hygiene Excellent Unit Award" from the Hsinchu SIPA

2001 "Volunteer Protection Program 3 Years Honor" from the CLA
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Fab 7 has the honor to receive the
"National Award for Outstanding
Achievements in Operation and
Maintenance for Pollution Control
Facilities."

Fab 3 has the honor to receive the
"Annual Environmental Protection
Award for Enterprises," the factory
director granted an interview with
the President.

Fab 8 has the honor to receive the
"Energy Conservation Award."

YEAR AWARDS

2000 "Industrial Excellence Award" from the MOEA

2000 "National Award for Outstanding Achievements in Operation and Maintenance for 

Pollution Control Facilities" from the IDB, MOEA

2000 "National Safety & Hygiene Excellent Unit Award" from the CLA

2000 "Safety & Hygiene Excellent Unit 5-Star Award" from the Hsinchu SIPA

1999 "Annual Environmental Protection Award for Enterprises" from the EPA

1999 "National Industrial Waste Minimization Outstanding Performance Plant" from the 

MOEA and EPA

1999 "Energy Conservation Award" from the MOEA

1999 "National Safety & Hygiene Excellent Unit Award" from the CLA

1999 "Safety & Hygiene Excellent Unit Award" from the Hsinchu SIPA

1999 "Volunteer Protection Program 3 Years Honor" from the CLA

1998 "Safety & Hygiene Excellent Unit Award" from the Hsinchu SIPA



44P R O S P E C T

Although there was an economic downturn in 2002, it did not affect TSMC's commitment to

EHS improvement. We still actively implemented ESH programs, started new administration

systems and experimented with new techniques. TSMC's efforts were recognized by the

government and other organizations. TSMC won various awards for efforts on the

environment, safety, and health. TSMC was also presented with the Corporate Responsibility

Award for the third time for its contribution to Taiwan's economic development.

In 2003,TSMC will continue to promote ESH activities based on our four core values -

i n t e g r i t y, customer orientation, innovation, and commitment. Bearing in mind Chairman

Morris Chang's commitment to being a responsible corporate citizen, TSMC pledges to

protect environmental ecology, promote resources efficiency and provide an excellent

working environment so as to build a safe, healthy, comfortable and sustainable

environment. 

As usual, TSMC will strive to meet the ISO 14001 and OHSAS 18001 standards. TSMC will

also actively participate in international ESH activities and continue to learn from other

international companies' experiences to build up TSMC's cutting-edge process

technologies and ESH knowledge. TSMC will continuously promote the following ESH

activities.

1. Regarding environmental protection, TSMC is looking forward to lending impetus to

Pollution Prevention, Energy and Resources Conservation, Environmental Accounting, Life

Cycle Assessment, Green Procurement and Green Building in order to create a green

corporate and reach the goal of sustainable development.

2. In the aspect of safety and health management, TSMC will strengthen traffic safety,

radiation safety, behavior safety and audit management as well as conduct e-operation

and occupational injury prevention and health risk analysis projects, etc. to reach the goal

of zero accident, zero injury and zero occupational illness.

3. Regarding risk management, TSMC has initiated a supply chain management, newly-

developed process technologies and facility hazard assessment, and equipment risk

control to lower incident occurrence.

Hohuan Mountain




