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Yushan
(Jade Mountain)

As the head of “Wu Yue”,

Yushan’s  snow view in winter

is as attractive as white

jade. Towering at 3,952m,

it is the centerpiece of

Yushan National Park. In

fact, it is not only Taiwan’s

but also northeast Asia’s

tallest peak.

TSMC deems sustainable management and green enterprise as

part of its core values. TSMC endeavors to develop a culture,

which includes safety and health in order to provide a pleasant

workplace and minimize the potential operational risks. During

2003, Taiwan was under the threat of SARS that gave rise to

serious social chaos and economic loss. Responding to this

crisis, TSMC coordinated with its employees and contractors

under strict preventive measures that effectively controlled the

situation within TSMC. 

TSMC’s efforts to engage in green enterprise practices are clearly

shown in water and energy conservation, waste reduction and

resources recycling. TSMC’s environmental performances in

2003 remarkably improved when compared with 2002. The net

sales per million KWH of power consumption increased from

NT$ 103 million to NT$ 121 million. The net sales per thousand

tons of city water consumption increased from NT$16 million to

NT$ 19 million. The process water recovery rate went from 73%

to 75% and the overall waste recycling rate improved from 74%

to 77%. 

In regard to establishing its safety culture, TSMC placed heavy

emphasis on household and traffic safety policies, resulting in a

drastic decline of injury case rate per thousand workers ( from

0.68 to 0.46 ), and the lost work day rate per million man-hours (

from 0.26 to 0.22 ). In addition, TSMC has applied ergonomic

principles to its wafer handling and computer operations in order

to improve employees’ health. TSMC also upgraded the

earthquake protection of new equipments and risk assessment of

new materials.

TSMC promises all employees, stakeholders and the public to

remain dedicate to risk management and ESH-related

performances. In line with its mission to embody sustainable

management and protect the earth. 

Rick Tsai 

President and COO

April 2004

A Letter from the President
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Euphrasia
nankotaizanensis
Yamamoto

It is an herbaceous

perennial plant up to 10-30

cm in height.  It is not only

scattered in the Nanhu

Mountain Area, Shiueshan

Mountain Area and Chilai

Mountain Area at altitude

between 3500 and 3800 m,

but also in the sunshiny

detritus area and Juniperus

squamata Buch – Ham

shrubbery.

TSMC’s establishment of a dedicated integrated circuit (IC) foundry

on February 21, 1987 at Hsinchu Science-Based Industrial Park,

Taiwan, was the first of its kind in the world. The common shares of

TSMC are listed on the Taiwan Stock Exchange (TSE); the depositary

receipts of the common shares are listed on the New York Stock

Exchange (NYSE) under the symbol TSM.

TSMC is the world’s largest dedicated semiconductor foundry,

providing the industry’s leading process technology and the foundry industry’s largest portfolio of

process-proven library, IP, design tools and reference flows. In the year 2003, TSMC operated one 6-

inch wafer fab (Fab 2), five 8-inch wafer fabs (Fab 3, 5, 6, 7, and 8), and one12-inch fab (Fab 12),

while another 12-inch fab (Fab 14) had completed facility construction by the year-end. The

Company also has capacity commitments in its subsidiary WaferTech in the United States, and in 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 amounted

to 4 million 8-inch equivalent wafers by the end of 2003.

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

community service and maintaining strong stakeholder relationships. 

Sound corporate governance is rooted in a strong Board of Directors (the Board) comprised of

experienced businessmen and distinguished scholars. The Board reinforces the financial integrity and

management soundness of TSMC. There are three independent board members among a total of nine

directors. They are Sir Peter L. Bonfield, Professor Lester C. Thurow, and Mr. Stan Shih. In addition,

Professor Michael E. Porter is an independent supervisor. TSMC’s Audit Committee, established in

2002, oversees the integrity of TSMC’s financial and audit systems, while the Compensation

Committee, established in June 2003, reviews and recommends on issues related to employee and

executive compensation.

Company Profile

Corporate Headquarters and Fab 12

Fab 2

Fab 3 Fab 5

Fab 7

Fab 8

Fab 6
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Epilobium
nankotaizanense
Yamanoto

It is an herbaceous

perennial plant up to 10-30

cm in height.  At altitude

between 3500 and 3700 m,

it is common in the Nanhu

Mountain Area, Shiueshan

Mountain Area as well as

Chilai Mountain Area.  It

can be found in the sunshiny

detritus area as well.

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

organized in 1995 by establishing a corporate ESH Risk Management Department (RM) and an onsite

ESH Industrial Safety and Environmental Protection Department (ISEP). However, in 2001, the

responsibility of ISEP was transferred to the director of each fab to enhance operation efficiency. And

the Risk Management Department, in May 2003, was promoted as Risk Management & Corporate

ESH Division (RMESH), which is in charge of Risk Management and Environment, Safety &

Hygiene Strategic Planning.  

The Risk Management & Corporate ESH Division sets the company ESH policy, general guidelines,

and annual plans, as well as audits and communicates with external parties. RMESHD looks for

potential risks using systematic audit programs and introduces the best available technologies and

practices to prevent or solve ESH problems. Onsite ISEP not only stipulates ESH procedures and

operational instructions, but also performs daily inspections to ensure that the procedures have been

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

under the operation organization. All the planning, construction and operation steps must follow the

regulations and up-to-date international standards in order to build state-of-the-art semiconductor fabs

that meet world ESH standards. 

In addition, in 1998 TSMC established the Technical Board that enhances communication,

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

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

accordingly via cross-fab cooperation. TSMC has 11 technical boards. The ISEP Technical Board is

in charge of the coordination of ESH related operations.

ESH Organization
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Epilobium
nankotaizanense
Yamanoto

It is an herbaceous

perennial plant up to 10-30

cm in height.  At altitude

between 3500 and 3700 m,

it is common in the Nanhu

Mountain Area, Shiueshan

Mountain Area as well as

Chilai Mountain Area.  It

can be found in the sunshiny

detritus area as well.

● ESD: Employee Service Department

● ESHP: Environment, Safety & Hygiene Strategic Planning

● HROC I: Human Resources Operations Center I

● ISEP: Industrial Safety and Environmental Protection

● ISEP TB: Industrial Safety and Environmental Protection Technical Board

● LMD: Logistics Management Department

●MM: Material Management

● NFPED: New Fab Planning and Engineering Division

● RM: Risk Management

● RMESHD: Risk Management & Corporate ESH Division

●WMD: Warehouse Management Department

●WRMS: Waste Resources Management Section

●WS: Wellness Section

ESH Organization

F2&5ISEP

F2&5ISEP

Fab 2

Fab 5

Fab 3

F6-ISEP F12ISEP

F14ISEPF7ISEP

F8ISEPF3ISEP

Fab 6 Fab 12 ESD

WS

HROC IESHP

RM
RMESHD

ISEP TB

Fab 14Fab 7

Fab 8 NFPED

MM

LMD

WRMS

Operation 1
Vice President

Operation 2
Vice President

MM & RM
Vice President

Human Resources
Vice President

President & COO

WMD
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Lilium formosanum
Wall. Var. formosanum

It is an herbaceous

perennial corm up to 50-

120 cm in height.  It is

scattered on the sunshiny

plain and Arundinaria

Niitakayamensis forest at

sea level to 3500 m.

Year Milestone

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 ISO 14001 and OHSAS 18001 certified.  

2003 Risk Management Department was promoted as Risk Management & Corporate

ESH Division, which is in charge of Risk Management and Environment, Safety &

Hygiene Strategic Planning.  

2003 SARS Crisis Management Team was established for better control and set general

guidelines for future infectious diseases.  

2003 ISEP Technical Board was established, which integrated the ESH related

operations.

ESH Milestones
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Orchis kiraishiensis
Hayata

It is an herbaceous

perennial plant up to 10-15

cm in height and is

scattered in the sunshiny

detritus area or in the

bright Juniperus squamata

Buch – Ham forest and

Taiwan Abies Zone above

3500 m.

Dow Jones Sustainability Index

In recent years, the financial and insurance industry has placed heavy emphasis on the environmental

risk of customers. By incorporating the environmental performances into careful assessments and

critical decisions, companies not only successfully minimize their investment risk but also further

improve their investment performance.

Sustainable management has always been investors’ focus which is beneficial for their interest in long

term. With a demand of globalization, rationalization, consistency and flexibility, investors regard an

independent and reliable index as the comparable tool for their investment performance. For a

sustainably-managed company, it also acts as the groundwork of its investment and financial derived

businesses as well as its foundation.

To satisfy the market demand, Dow Jones and Sustainable Asset Management (SAM) introduced the

Dow Jones Sustainability Group Index (DJSI) in 1999. Through a sustainable management

assessment system, DJSI select the sustainable-managed world leaders with a consideration of the

weighting of economic, social and environmental factors.  

TSMC has been one of the DJSI members for three consecutive years in 2001, 2002, and 2003, and

was the only company in Taiwan shown on the list in 2003.  With only 57 international companies

weighed over 0.5% of DJSI, TSMC had a weight of 0.53% and was positioned 51st among the

counterparts.

Performance Index
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Rosa sericea Lindl. Var.
morrisonensis (Hayata)
Masamune

It is a deciduous perennial

shrub up to 1-2 m in height.

At altitude between 2000

and 3500 m, it is scattered

on the sunshiny plain and in

the detritus area, or in the

bright Juniperus squamata

Bush – Ham shrubbery,

Tsuga chinensis (Franchet)

Pritz. Ex Diels var.

formosana (Hayata) Li &

Keng Zone and Taiwan

Abies Zone.

Performance Index

Awards

TSMC has made significant contributions to ESH improvement.  These

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

Year Milestone
2003 “Energy Conservation Award” from the Ministry of Economic Affairs

(MOEA)

2003 “Annual Environmental Protection Award for Enterprise” from the
Environmental Protection Administration (EPA) 

2003 “National Award for Outstanding Achievements in Industrial Waste Disposal
and Resources Reduction and Recycling” from the EPA

2003 “Water Conservation Outstanding Performance Award” from the Water
Resources Agency

2003 “National Safety & Hygiene Excellent Unit Award” from the Council of Labor
Affair (CLA)

2003 “Safety & Hygiene Excellent Unit Award” from the Hsinchu Science Park
Administration (SPA)

2003 New system of “Safety, Hygiene and Volunteer Protection Program Unit
Honor” from the CLA

2002 “Annual Environmental Protection Award for Enterprises” from the EPA

2002 “National Award for Outstanding Achievements in Operation and
Maintenance for Pollution Control Facilities” from the Industry Development
Bureau (IDB), MOEA

2002 “Energy Conservation Award” from the MOEA

2002 “Water Conservation Outstanding Performance Awards” from the Water
Resources Agency

2002 “Safety & Hygiene Excellent Unit Award” from the Hsinchu SPA

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

2000 “Industrial Excellence Award” from the MOEA

2000 “National Award for Outstanding Achievements in Operation andMaintenance
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 SPA

1999 “Annual Environmental Protection Award for Enterprise” 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 SPA

1999 “Volunteer Protection Program 3 Years Honor” from the CLA

1998 “Safety & Hygiene Excellent Unit Award” from the Hsinchu SPA

Fab 12 has the honor to
receive the “Energy
Conservation Award”.  The
Vice President, Mr. J. B. Chen
(second left), is the
representative to receive the
trophy.

The “Annual Environmental
Protection Award for
Enterprise" medal

“Testimonial”

“Water Conservation
Outstanding Performance
Awardl”  trophy

The “Energy Conservation
Award”  trophy
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Potentilla chinensis Ser.

Pinna with 15 to 23 leaflets; its

partitions extend to the midrib

and its flowers group as

umbellate cyme. It is found in

the open area at the mid-

altitude.

Environmental Performance

A. Wastewater Treatment

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 Park

Administration (SPA).

2003 TSMC Wastewater Quality Analysis Results

Performance Index

Fab Fab 2

Apr Mar Jul NovAug Dec

Fab 3 SPA 
StandardsDateItems

pH 6.6

24.9

81.0

35.3

17.2

10.1

6.3

28.0

46.2

24.8

12.0

1.8

6.3

26.1

28.0

36.0

17.4

11.2

6.5

22.8

17.9

27.9

14.1

3.4

6.3

26.3

213.0

12.5

6.7

2.6

7.5

25.4

7.5

40.8

19.5

3.98

5-10

35

300

500

300

15

Temperature( °C)

Suspended Solid (mg/L)

Chemical Oxygen
Demand (mg/L)
Biochemical Oxygen
Demand (mg/L)

Fluorion (mg/L)

Apr Apr Jul NovAug Dec

Fab 5 Fab 6 SPA 
Standards

Fab

DateItems

pH

Temperature( °C)

Suspended Solid (mg/L)

Chemical Oxygen
Demand (mg/L)
Biochemical Oxygen
Demand (mg/L)

Fluorion (mg/L)

6.7

25.0

115.0

28.0

13.6

14.4

6.4

29.3

55.6

31.9

16.0

3.8

6.4

26.2

51.0

53.2

20.1

9.0

6.7

28.1

422.0

155.0

76.0

4.2

6.4

30.6

115.0

123.0

60.0

5.1

7.2

28.5

35.5

54.4

28.6

7.3

5-10

35

300

500

300

15
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Begonia aptera Blume

It is spread over the jungles

at low-mid altitude. It is 1

m in height. Its stem is

smooth and its flowers are

small, while its leaves are

twisted and elliptic with thin

dens, silky surfaces and

dark grey lower bottom. 

Performance Index

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

2003 TSMC Wastewater Quality Analysis Results (continued)

May May Jul NovJul Nov

SPA 
Standards

Fab

DateItems

pH

Temperature( °C)

Suspended Solid (mg/L)

Chemical Oxygen
Demand (mg/L)
Biochemical Oxygen
Demand (mg/L)

Fluorion (mg/L)

Fab 7 (7A1) Fab 7 (7A2)

7.4

20.1

8.6

37.2

18.6

1.7

6.4

26.1

6.4

45.1

40.6

3.9

7.1

24.3

5.0

45.0

4.1

3.1

7.7

22.2

15.4

40.9

29.5

1.5

7.6

26.3

17.0

40.4

29.3

2.0

8.3

24.2

3.2

41.4

19.8

2.4

5-10

35

300

500

300

15

Feb Apr Jul NovJun Oct

SPA 
Standards

Fab

DateItems

pH

Temperature( °C)

Suspended Solid (mg/L)

Chemical Oxygen
Demand (mg/L)
Biochemical Oxygen
Demand (mg/L)

Fluorion (mg/L)

Fab 8 Fab 12 

6.3

22.3

25.0

160.0

45.9

2.1

6.4

24.4

79.5

154.0

34.5

3.5

7.0

26.5

21.8

72.1

21.4

5.6

6.9

22.4

233

219

45.8

11.8

6.5

26.7

266.0

127.0

60.0

3.7

7.7

25.1

23.4

91.3

40.0

4.6

5-10

35

300

500

300

15
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Orchis kiraishiensis
Hayata

It is an herbaceous

perennial plant up to 10-15

cm in height and is scattered

in the sunshiny detritus area

or in the bright Juniperus

squamata Buch – Ham

forest and Taiwan Abies

Zone above 3500 m.

Performance Index

B. Water Resource Recycling

Water is a precious resource on earth. TSMC continuously improved the water recycling rate and

promoted the concept of water saving. Due to the increase of water recycling and decrease of water

usage by process tools, the process water recycling rate showed great improvement from 63.1% in

1999 to 75.2% in 2003. The saving increased about 3.4 times.

TSMC Water Conservation Performance of 1999-2003

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

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

3. Paoshan Reservoir is the major reservoir that supplies water to Hsinchu Science Park. The full capacity of Paoshan Reservoir is 5.35

million tons.

The net sales/city water consumption in 2001 was lower than before due to the downturn of world

economy and the resulting decrease of wafer output. With the improvement of the process water

recycling rate and the increase of both the wafer out and net sales in 2002, the net sales/city water

consumption increased.

Net Sales from City Water Consumption

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 2003. 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

25,600 tons of water per year with the optimization of non-process related water usage. With all these

endeavors and accomplishments, both Fab 5 and Fab 3 were accredited with the “Outstanding

Manufacturer of Water Conservation” in 2002 and 2003 respectively.

Item

Average process water recycling rate (%)
1

Water saved (million tons)

2
Water saved, measured by standard
swimming pools

Water saved, measured by the full capacity
of Paoshan reservoir3

1999 2000 2001 2002 2003

63.1% 66.2% 69.5% 73.3% 75.2%

285 531 711 852 986

1,138 2,124 2,844 3,410 3,943

0.53 0.99 1.33 1.59 1.84

1999

N
e

t Sa
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2000 2001 2002 2003
0

5
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Rosa sericea Lindl. Var.
morrisonensis (Hayata)
Masamune

It is a deciduous perennial

shrub up to 1-2 m in height.

At altitude between 2000

and 3500 m, it is scattered

on the sunshiny plain and in

the detritus area, or in the

bright Juniperus squamata

Bush – Ham shrubbery,

Tsuga chinensis (Franchet)

Pritz. Ex Diels var.

formosana (Hayata) Li &

Keng zone and Taiwan

Abies Zone.

Performance Index

Fab 2 Fab 5Fab

Stack No.

H2SO4 (kg/hr)

Fluoride (kg/hr)

HCl (kg/hr)

Cl2 (ppm)

NH3 (g/s)

HNO3 (kg/hr)

H3PO4 (kg/hr)

VOCs DRE (%)

P001 P002 P003 P005 P006 P007 P008 P009 P011 P101 P102 P103 P104 P201 P202

0.004 0.010 ND * * ND * * * * ND ND * * ND

ND ND ND * * ND * * * * ND ND * * ND

ND 0.140 0.140 * * 0.270 * * * * ND ND * * ND

ND ND ND * * ND * * * * ND ND * * ND

* * * ND ND * ND * * * * * ND * *

0.0023 0.00698 0.0623 * * ND * * * * 0.0439 0.0207 * * 0.00994

ND ND 0.00662 * * ND * * * * ND ND * * ND

* * * * * * * 93% 98% 95% * * * 96% *

Fab 6 Fab 7

P101 P105 P107 P108 P109 P110 P115 P116 P117 P119 P103 P107 P110 P301 P307 P308 P315

ND

ND

<0.37

ND

ND

<0.02

<0.1

*

ND * * * * ND * * * 0.057 * * 0.065 * * *

ND * * * * ND * * * ND * * ND * * *

* * * * * ND * * * ND * * ND * * *

ND * * * * * * * * 0.175 * * 0.187 * * *

ND * * * * * * * * * ND * * ND * 0.0116

* * * * * <0.02 * * * 0.130 * * ND * * *

* * * * * <0.06 * * * ND * * ND * * *

* 92% 94% 93% 98% * 91% 94% 93% * * 95% * * 98% *

Fab

Stack No.

H2SO4 (kg/hr)

Fluoride (kg/hr)

HCl (kg/hr)

Cl2 (ppm)

NH3 (g/s)

HNO3 (kg/hr)

H3PO4 (kg/hr)

VOCs DRE (%)

VOCs pollution control facility -
Zeolite Concentration Rotor

C. 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 VOCs backup pollution control facilities and

backup fuel supply systems since 2001 to reduce the risk of facility

breakdown and ease the air pollution problem.

All TSMC fabs monitor the real-time concentration of Volatile

Organic Compounds (VOCs) and conduct an annual emission

measurement as required by environmental laws. The emissions

measured have been far below the legal standards.

Acid gases pollution control facility -
Wet Scrubber

2003 TSMC Exhaust Analysis Results
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Performance Index

Fab 3Fab

Stack No.

H2SO4 (kg/hr)

Fluoride (kg/hr)

HCl (kg/hr)

Cl2 (ppm)

NH3 (g/s)

HNO3 (kg/hr)

H3PO4 (kg/hr)

VOCs emissiom (kg/hr)

P101 P103 P104 P105 P106 P107 P108 P109 P110 P111 P112 P113 P114 P115 P116 P205 P206

ND * 0.070 0.070 0.090 0.040 0.070 ND ND ND * * * * ND ND ND

ND * ND 0.030 ND 0.040 0.070 0.005 0.010 ND * * * * ND 0.030 0.130

0.180 * 0.340 * * * * 0.040 0.080 * * * * * * ND ND

* * * ND ND ND ND * * ND * * * * ND ND ND

0.084 0.027 0.021 * * 0.013 * 0.002 0.015 * * * * * * 0.249 0.007

* * * 0.030 ND ND ND * * ND * * * * ND 0.060 0.030

* * * 0.050 ND ND ND 0.010 * ND * * * * ND ND ND

* * * * * * * * * * 0.480 0.050 0.010 0.010 * 0.640 *

Fab 3 Fab 8 Fab 12 Fab

VOCs emissiom (kg/hr)

Stack No.

H2SO4 (kg/hr)

Fluoride (kg/hr)

HCl (kg/hr)

Cl2 (ppm)

NH3 (g/s)

HNO3 (kg/hr)

H3PO4 (kg/hr)

VOCs DRE (%)

P209 P218 P219

ND * *

ND * *

0.020 * *

* * *

* * *

ND * *

ND * *

* *

* 0.050 0.006

P107 P111 P116 P117 P118 P004 P009 P010 P011 P211

ND * * * * 0.016 * * 0.021 *

ND * * * * ND * * ND *

ND * * * * ND * * ND *

ND * * * * 0.200 * * * *

* ND * * * * ND * * *

0.000 * * * * ND * * 0.001 *

ND * * * *

* * * *

ND * *

*

ND *

**

* *

* 0.240 0.0311 0.164

* * 98% *

* * *

95%

2003 TSMC Exhaust Analysis Results (continued)

Note: 1. All the treatment of H2SO4, Fluoride, HCl, HNO3 and H3PO4 meets the control factors of wet scrubber of  �Air Pollution Control and

Emission Standards for Semiconductor Manufacturing Industry�.

2. All the treatment of VOCs meets the DRE (Destruction Removal Efficiency) (>90%) or factory emission (<0.6kg / hr) of �Air Pollution

Control and Emission Standards for Semiconductor Manufacturing Industry�.

3. All the treatment of NH3 and Cl2 meets the �Air Pollutants Emission Standards for Stationary Pollution Sources.�

4. *: Analysis not required.

5. ND: Not Detected.

Potentilla chinensis Ser.

Pinna with 15 to 23 leaflets; its

partitions extend to the midrib

and its flowers group as

umbellate cyme. It is found in

the open area at the mid-

altitude.

Photographer of rare flower/ Lin Wen Jr



15

Environmental, Safety and Health Annual Report 2003

Begonia aptera Blume

It is spread over the jungles

at low-mid altitude. It is 1

m in height. Its stem is

smooth and its flowers are

small, while its leaves are

twisted and elliptic with thin

dens, silky surfaces and

dark grey lower bottom.

D. Energy Conservation

TSMC continuously makes a concerted effort to conserve energy to

reduce the emission of global warming gas – carbon dioxide. Net

sales/power consumption increased from 103 NT$ million/million

KWH in 2002 to 121 NT$ million/ million KWH in 2003. Since 1999,

TSMC has been awarded the “Energy Conservation Award” by the

Ministry of Economics Affairs (MOEA) for 5 consecutive years. In

2003, Fab 12, with a saving of NT$ 147,800,000 per year (97,400

MWH per year) and reduction of CO2 emission (64,300 tons), was

accredited with this award again.

Performance Index
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2000 2001 2002

Heat Recycling Chiller

Application of “mini-environment” to
the clean room

Net Sales from Power Consumption

Amount

36.6 56.0 24.2

19.2 29.4 12.7

17.1

Measures
Energy conserved 
(KWH/year)

Expenditure saved
 (NT$1000/year)

Reduction of CO2 
emission (tons)

26.1 11.3

8.7 13.3 5.7

4.9 6.2 3.2

4.7 7.2 3.1

2.8 4.3 1.9

2.4 3.7 1.6

1.0 1.5 0.6

97.4 147.8 64.3

1. Introduced Heat Recycling Chiller

2. Adopted inverters in Air Condition, Exhaust
and Process Water Systems

3. Applied �mini-environment� to the clean room

4. Reduced leakage of make-up air

5. Reduced luminous energy

6. Apply VAV(Variable Air Volume) to the air
conditions in each office

7. Reduced exhaust during production

8. 5oC and 9 oC of Double Chiller Temperature
Control System

9. Adjusted the outlet air temperature and inlet
exhaust temperature

Major Energy Conservation Accomplishments of Fab 12
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Orchis kiraishiensis
Hayata

It is an herbaceous

perennial plant up to 10-15

cm in height and is

scattered in the sunshiny

detritus area or in the

bright Juniperus squamata

Buch – Ham forest and

Taiwan Abies Zone above

3500 m.

Performance Index

Inspecting the disposal of waste IC

Resource recycling containers

E. Waste Management

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.  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.

TSMC’s achievements of waste recycling in 2003 are as follows:

1. Overall waste recycling rate improved significantly and went up to

76.8% in 2003 from 73.9% in 2002.

2. The quantity of waste disposed to landfills in 2003 was 240 tons less

than that in 2002.

3. The quantity of waste recycled in 2003 was 3,400 tons higher than

that in 2002.

4. Promote recycling of residue, empty ink cartridge and waste

hydrofluoric acid. 

0
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Overall Waste Recycling Rate, Recycling Rate %
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Rosa sericea Lindl. Var.
morrisonensis (Hayata)
Masamune

It is a deciduous perennial

shrub up to 1-2 m in height.

At altitude between 2000

and 3500 m, it is scattered

on the sunshiny plain and in

the detritus area, or in the

bright Juniperus squamata

Bush – Ham shrubbery,

Tsuga chinensis (Franchet)

Pritz.Ex Diels var.

formosana (Hayata) Li &

Keng zone and Taiwan

Abies Zone.

ESH Management System Certification

TSMC continues to follow the Plan-Do-Check-Act management cycle

and proposes improvement projects like pollution control, energy and

resources conservation, waste reduction, safety and health

management, fire and explosion prevention as well as loss prevention

in order to minimize potential ESH risks.  Until 2003, all the fabs are

ISO 14001 and OHSAS 18001 certified, and are qualified to meet the

international standards.

The certification periods of those fabs are listed as follows:

Performance Index

OHSAS – 18001 certification

ISO – 14001 certification

SIte ISO-14001 OHSAS-18001

Fab 2

Fab 3

Fab 5

Fab 6

Fab 7

Fab 8

Fab 12

1996

1997

2000

2001

1977

2001

2002

2000

2000

2000

2001

2001

2001

2002

Photographer of rare flower/ Lin Wen Jr
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Performance Index

0

3

6

9

12

15

18

21

24

27
24

Fab 2 Fab 2 Fab 2 Fab 2 Fab 2 Fab 2 Fab 2

26 27 27 27 27
25

1998 1999 2000 2001 2002 2003

ACE AAA Property Loss Control Ratings

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 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 reach its goal of sustainable management.

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 six consecutive

years. Fab 6 also achieved the highest AAA rating for the last four consecutive years, while Fab 12

achieved the highest AAA rating for the third year in a row and Fab 8 achieved the highest AAA

rating in 2003 due to its persevering improvement. These ratings prove tsmc continues to gain

positive results with its ongoing efforts in loss prevention as each fab works continuously to lower its

risk.

Potentilla chinensis Ser.

Pinna with 15 to 23 leaflets; its

partitions extend to the midrib

and its flowers group as

umbellate cyme. It is found in

the open area at the mid-

altitude.
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Occupational Injury Statistics

In 2003, TSMC’s emphasis on promoting employee safety and health resulted in the decline of

occupational injuries, compared to that of 2002. 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 two indices defined by the Council of Labor Affair (CLA).

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

◆Frequency Rate (FR, the number of disabling injury & illness cases 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 0.68 in 2002 to

0.46 in 2003, much lower than 4.70 of the Taiwan national injury case rate  reported by CLA.

Number of Injury Cases per Thousand Workers

2. Frequency Rate

The accident frequency rate of TSMC was reduced from 0.26 in 2002 to 0.22 in 2003, much

lower than 1.8 of Taiwan national FR or 2 of the semiconductor industry’s FR reported by the

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

Accident Frequency Rate

Performance Index

0.00
0.50
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00 4.70

3.24

2.33

1.00
0.68

0.46
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2002

1999 2000 2001 2002 2003

 Injury C
ase Rate

Begonia aptera Blume

It is spread over the jungles

at low-mid altitude. It is 1

m in height. Its stem is

smooth and its flowers are

small, while its leaves are

twisted and elliptic with thin

dens, silky surfaces and

dark grey lower bottom.
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4. Other environmental
related costs

Total

(1)Pollution Control : Fees for air pollution control, 
water pollution control and others

(2)Resources Conservation : Costs for resources (e.g. 
water) conservation

(3)Waste Disposal and Recycling : Fees for waste 
treatment (recycling, incineration, or landmine)

Including: (1)Cost of training
(2)Expenditure of environmental 

management system and certification 
(3)Fees of environmental measurement and 

monitoring
(4)Fees of purchasing environmental 

protection products 
(5)Fees of environmental protection 

organizations

Including: (1)Sponsoring environmental protection 
activities and establishing environmental 
protection foundation

(2)Advertising fees

(1)Costs for de-contamination and remediation
(2)Environmental damages insurance and 

environmental taxes
(3)Costs related to environmental settlement, 

compensations, penalties and lawsuits

441,000

34,000

41,000

516,000

0

0

0

1,104,000

523,000

84,000

1,796,600

2,600

83,000

0

Classification Description Investment  Expenses

1. Direct cost for reducing
environmental impacts

2. Indirect cost for reducing
environmental impacts
(managerial cost)

3. Expenditure of
environment-related
activities and
environmental foundation
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Tsuga chinensis
(Franchet) Pritz. Ex
Diels var. formosana
(Hayata) Li & Keng

It is an evergreen

arbusculus up to 40-50 m in

height. With a concentration

in the mountain area

between 1500 and 3500 m

in the Central and Southern

regions, it is also common

on the sunshiny plain,

forming a pure forest.

Environmental Management

Item Description Efficiency

Recycling of industrial waste

Reduction of industrial waste

Reduction of energy and
resource consumption

Total 

2,200

150,000

55,800

208,000

Recycling of waste pallets, packaging materials, wafer
boxes, wafers, computers and accessories, fluorescent
lamps, and metals.

Costs of industrial waste disposal saved by
reducing their quantity. 

Costs saved by reducing energy and water
consumption

TSMC Environmental Efficiency in 2003 

Environmental Accounting

In 2002, TSMC established the environmental accounting system and integrated the environmental

accounting practices with the Environmental Management System (EMS) one year later in order to

evaluate the economic benefits of environmental management projects. The integrated system not

only facilitates each fab to implement environmental management projects, but also evaluates their

economic efficiency simultaneously. By the end of 2003, the total benefit for promoting

environmental management programs is up to NT$ 208,000,000.

In addition, the accounting categories not only help each department classify environment-related

activities and declare environmental costs, but also further improve efficiency and precision of

statistics.

TSMC Environmental Costs in 2003 (NT$ in Thousand)

(NT$ in Thousand)

Photographer of rare flower/ Lin Wen Jr



Global warming effect : 88

Eutriphication: 0.01

Aquatic toxicity: 62

Human toxicity: 0.24

Winter smog: 0.68
Summer smog: 0.001
Waste amount: 10

Energy consumption: 297

Water consumption: 416

Acid precipitation: 1.29 

Ozone depletion: 0.00000011
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Pieris taiwanensis
Hayata

It is an evergreen shrub up

to 1-3 meters inheight. It is

found on the sunshiny plain,

in the detritus area and

Arundinaria

Niitakayamensis grassland,

or in the bright Taiwan

Abies Zone, Tsuga chinensis

(Franchet) Pritz. Ex Diels

var. formosana (Hayata) Li

& Keng zone and broadleaf-

conifer forest at 500 to 3300 m.

Life Cycle Assessment

In 2003, TSMC conducted the “Life Cycle Assessment Project” persistently.  This study collected and

calculated the data of wafer manufacturing – from raw materials suppliers to the products – including

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

to Integrated Circuit (wafer) manufacturing. TSMC fab 2, 3, 5, 6, and 7 have completed their eco-

profile. 

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

manufacturing a 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 wafer

manufacturing, which can be provided to TSMC’s customers upon request.

Indices of Environmental Loading of 

Various Environmental Impacts in Wafer Manufacturing

Environmental Management

Photographer of rare flower/ Lin Wen Jr



22

Environmental, Safety and Health Annual Report 2003

Green Procurement

TSMC persistently promoted “Green Procurement System” in 2003. It not only refuses to use

hazardous chemicals during the wafer production process, but also requires its suppliers to be

environmental friendly.  Chemicals like Ozone Depleting Substances, Polycholorinated Biphenyls

(PCBs) and heavy metals are all restricted to use, hoping to reduce the environmental impact.

The measures of green procurement are to promote eco-labeled equipments (such as ink cartridges,

lamps, computers and accessories) in offices. To conclude, TSMC’s use of environmental-friendly

stationery and equipment holds 48% of all its office materials with a total expenditure of NT$

54,000,000. In terms of customer satisfaction, all of TSMC fabs (fab 2, 3, 5, 6, 7, 8 and 12) received

the SONY Green Partner Certificate.

Environmental Management

Tsuga chinensis
(Franchet) Pritz. Ex
Diels var. formosana
(Hayata) Li & Keng

It is an evergreen

arbusculus up to 40-50 m in

height. With a concentration

in the mountain area

between 1500 and 3500 m

in the Central and Southern

regions, it is also common

on the sunshiny plain,

forming a pure forest.
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Global Warming Gases Emission Reduction

The Perfluorinated Compounds (PFCs), such as CHF3, C2F6, SF6, CF4, C3F8, C4F8 and NF3 are widely

used in the semiconductor manufacturing processes. Attributable to the global warming effect and

greenhouse effect which PFCs result in, PFCs emission reduction has been one of the emphases of

Taiwan Semiconductor Industrial Association (TSIA) and World Semiconductor Council (WSC). In

order to sustain its management, TSMC actively participated in PFCs gas emission reduction.

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. TSMC has also established an evaluation team in 2002.

The team evaluates the following items:

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

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

3. The abatement system must be cost effective.

During 2003, the evaluation team completed the assessment of the plasma and catalytic methods and

estimation of the operation costs. To achieve committed reduction target, approaches like process

optimization, chemical replacement and abatement are necessary. Installation of PFCs abatement tools

for etching process has been included at the beginning stage of Fab 14.

Environmental Management

Pieris taiwanensis
Hayata

It is an evergreen shrub up

to 1-3 meters inheight. It is

found on the sunshiny plain,

in the detritus area and

Arundinaria

Niitakayamensis grassland,

or in the bright Taiwan

Abies Zone, Tsuga chinensis

(Franchet) Pritz. Ex Diels

var. formosana (Hayata) Li

& Keng zone and broadleaf-

conifer forest at 500 to 3300 m.
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Safety Culture

In order to minimize accident rate and ensure employees’ safety,

TSMC endeavors in continuous improvement of the existing

management system, and places heavy emphasis on building safety

culture. During 2003, TSMC promoted a series of safety related

activities in aspects of household safety, traffic safety, contractors’

safety, educational training and job observation, etc.

◆ Household Safety:

Implement domestic safety concepts into each family and promote fire prevention/child safety activities.

◆ Traffic Safety:

Activities like motorcycle examination/repair service, driving safety seminar, traffic conducting training,

poster promotion, shuttle bus examination and evacuation rehearsal to highlight the significance of

traffic safety.

◆ Contractors’ Safety:

Activities like best safety performance contractor selection, safety and health system counseling and

contractor communication meetings to improve mutual understanding of safety management. 

◆ Education and Training:

11,717 employees participated in emergency response training, organic solvent operation training,

specific chemical operation training and certified first-aid personnel training while 2,686 employees

participated in e-learning.

◆ Job observation:

Provide preventive/corrective measures on sites to reduce potential accidents/incidents and enhance

mutual communications between managers and employees.

Driving safety training
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Berberis morrisonensis
Hayata

It is a deciduous perennial

shrub up to 0.5-2 m in

height. It is scattered in the

sunshiny detritus area,

Juniperus squamata Buch. –

Ham shrubbery with a

minority of it found in the

Arundinaria

Niitakayamensis shrubbery

or in the bright Taiwan

Abies Zone at high altitude

over 3200 m.

People Well-being

Shuttle bus evacuation drill

Household safety promotion

Motorcycle on-site service

Photographer of rare flower/ Lin Wen Jr



Health Promotion

In order to offer a safe and healthy workplace, TSMC is not just

committed to standardize its facility and management system, like

supplying with offering clinical and dental care services in Fab 5 and

Fab 12, but also endeavors in providing a series of health promotion

programs, including blood drive, cancer screening for women,

hepatitis vaccine injection, abdominal ultrasonic screening and fitness

program, with more than 26,000 employees participated in 2003. 

In addition, TSMC provides regular physical examinations for its employees.  Based on their

examination results, TSMC organizes different health care services to suit different physical needs.

TSMC also designs a medical webpage which covers medical examination reports, most up-to-date

medical information and application procedures for various health care services.  Besides, to prevent

SARS and influenza, more than 5,000 employees and their family were encouraged to take influenza

vaccine injections.

TSMC has found that those technicians who are responsible for moving 300mm wafers in cleanrooms

and operating computers for a long time are vulnerable to musculoskeletal harms. Hence, TSMC

improves the situation by promoting ergonomic programs that have attracted 570 technicians and 300

computer operators to participate.  

1. Identify higher risk operations and suggest appropriate postures based on the “Musculoskeletal

Disorders Checklist”. The frequency of inappropriate postures has reduced 58%.

2. Promote appropriate gestures in offices based on the “Office Ergonomic Injury Checklist”, and

specify the ergonomic standards of workstations, which serve as reference for future purchase of

computer desks and chairs.  

According to the 2003 TSMC Employee Health Care Demand Satisfaction Survey, healthy care and

service gets higher recognition. And the case number of first-aid drops by 19% compared with that in

2002. 
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Medinilla formosana

With florescence between

June and August, it is

scattered in low-high

altitude forests in the South

and East at 500-1000 m in

height.

People Well-being
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ESH Activities

Earth Day is celebrated all over the world on April 22. TSMC has also

been holding environmental protection activities in April. These

activities help instill the concepts of environmental protection and

work safety into all employees, and implement the concepts in their

life.

TSMC not only promotes a variety of ESH activities but also

participates in related ESH activities held by Science Park Administration (SPA) and other

environmental protection organizations. In 2003, the activities TSMC took part in are as follows:

1. Assisted Environmental Protection Organizations in Holding Activities

◆ National Hazardous Chemical Emergency Response and First-aid Drill, Hsinchu County.

◆ National Hazardous Chemical Emergency Response and First-aid Drill, Tainan County

◆ Demonstration of excellent industrial waste reduction and resource recycling factories,

Environmental Protection Administration (EPA)

◆ Demonstration of excellent water conservation factories, Ministry of Economic Affairs (MEA)

2. Participated in the ESH Activities Held by Science Park Administration

◆ ESH Month activities – poster competition, comic competition and health care activities, Hsinchu

SPA

◆ Environmental Maintenance Competition and was accredited as the outstanding manufacturer,

Hsinchu SPA

◆ Neighborliness and ESH Month activities, Southern Taiwan SPA.

3.Sponsored World Earth Day, Environmental Month and ESH Activities

◆ Cheng Loong Paper Mill and wind power plant visiting activities.

◆ Environmental Month activities for the promotion of environmental concepts. 

◆ Fire drills for the promotion of fire fighting concepts. 

◆ Domestic safety activities organized by Fab 2 and Fab 5

People Well-being

World Earth Day - visit of wind power facilities

Hsinchu SPA ESH Month - health
care activities

Berberis morrisonensis
Hayata

It is a deciduous perennial

shrub up to 0.5-2 m in

height. It is scattered in the

sunshiny detritus area,

Juniperus squamata Buch. –

Ham shrubbery with a

minority of it found in the

Arundinaria

Niitakayamensis shrubbery

or in the bright Taiwan

Abies Zone at high altitude

over 3200 m.
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Rhododendron
pseudochrysanthum
Hayata

It is an evergreen shrub or

arbusculus up to 1-3 m in

height. It is scattered

primarily in the mountain

area above 3200 m of

Northern and Central regions.

It can be found on the

sunshiny plain, in the

detritus area, Juniperus

squamata Buch. – Ham

shrubbery and Taiwan

Abies Zone.

SARS Crisis Management

The sudden attack of Severe Acute Respiratory Syndrome (SARS) during 2003 brought about the

need for TSMC to organize a crisis management team, consisting of Marketing/Business, Operation,

Human Resources, Risk Management, Public Relations, Facility, ISEP and Wellness Center

representatives. 

In order to prevent contraction and operation termination, the crisis management team, led by the

Deputy CEO formulated a set of preventive measures. These measures place heavy emphasis on

administrative management, contractor and visitor censorship, case report and emergency response

procedures, as well as environmental sanitation. In addition to stringent preventive measures, the

Human Resources promoted a caring program for those quarantined employees by providing them

with psychological adjustment and spiritual support.  

Despite over 10,000 people getting in/out of TSMC each day, there was no SARS case happened. For

better control during the post-SARS period, TSMC kept some preventive measures as part of the daily

operation of its employees and contractors.

Minimize Operation Risks

Preparatory Period Emergency Period Post-SARS Period

SARS Committee

Employee communications 

Travel restriction

Temperature screening

Physical isolation

Employee care program

Emergency response

SOP standardization

Prepare to manage
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Mitrastemon
yamamotoi Makino var.
kanehirai (Yamamoto)
Makino

It is an annual herbaceous

plant. It is 3-5 cm in height

with an inverted conical shape.

It has 5-6 pairs of leaves with a

square cross section. This

special species can only be

found in Lian Hua Pond of

Nan Tou County.

Seismic Protection of New Equipments 

The “921 Earthquake” (September 21, 1999) and “331

Earthquake”(March 31, 2002) were two astonishing earthquakes in

Taiwan, which have impacted the entire high-technology industry of

Hsinchu Science-based Industrial Park.  During these two earthquakes,

the traditional seismic protection of building design only sustained the

basic architectural structure; yet, the property loss and operation

interruption resulted from equipment damage have implied the need for a more advanced seismic

protection design.

In order to identify potential problems and risks, and formulate the protective measures, TSMC

endeavored in measuring the reliability of the in-house seismic detection equipment. First of all,

TSMC ascertained the potential risk of the basic vibration by decoding the analysis results of the

seismic detection equipment; identified the limitations throughout the testing process; and studied the

structural stability and production value of those fabs which are close to the fault. Next, TSMC

compared the advantages and disadvantages of all the feasible seismic protection measures; and

simulated a seismic protection model and tested through a series of experiments and computer

analyses. Last, TSMC performed a mock examination by testing the model’s seismic protection

condition on a vibrating platform. With the testing results, TSMC improved the precision of the

simulated model and applied to the real seismic protection equipment. 

Minimize Operation Risks
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Minimize Operation Risks

Business contingency planning drills

87% 94% 85% 95% 100% 96% 97%

81% 89% 78% 98% 100% 84% 89%Advanced 

Basic 

Emergency response
training courses

Fab 2 Fab 3 Fab 5 Fab 6 Fab 7 Fab 8 Fab 12

75.0% 89.1% 2.0% 96.4%

86.7% 80.8% 6.7% 94.1%

77.6% 86.7% 3.1% 95.9%

90.2%

50.0%

80.6%

78.7%

100%

83.9%

Facility

ISEP

Average

Comple Rate

Emergency response
training courses

Fab 3 Fab 2&5 Fab 6 Fab 7 Fab 8 Fab 12

Emergency response drill - ERT
putting on personal protective
equipment before entering clean
room.

Firefighting training

Each Fab’s ERT Training Comple Rate

Each Fab’s Post-seismic Danger Assessment Training Comple Rate

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

fab also formulates its own disaster recovery plan that specifies

detailed response procedures for possible disasters

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 ERT Procedure,” trained personnel will be able to

provide timely inspection results to help fab supervisors to decide if

safe entry is feasible.  In addition, the inspected results are references

for the outsourcing architects to further inspect the working

environment.  

In 2003, 80% of facility, safety and environmental personnel

completed the post-seismic danger evaluation training, and 95%

completed emergency response team (ERT) training.

Rhododendron
pseudochrysanthum
Hayata

It is an evergreen shrub or

arbusculus up to 1-3 m in

height. It is scattered

primarily in the mountain

area above 3200 m of

Northern and Central regions.

It can be found on the

sunshiny plain, in the

detritus area, Juniperus

squamata Buch. – Ham

shrubbery and Taiwan

Abies Zone.
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Syzygium formosanum

It has slim and smooth

branches. Its coriaceous

leaves show oval, ecliptic or

inverted oval shapes; 6 cm

in height; short and pointed

tips; narrow base; obvious

side ribs; about 22 pairs;

0.8-1.2cm leafstalks with a

ball-shaped center. This

special species can be found

in jungles of low-mid

altitude.

New Fab Construction Risk Management

TSMC’s new fabs are designed and built based on globally-recognized

Highly Protected Risk (HPR) standards from the initial design phase to

the completion of installation. By incorporating world-class risk

management standards early during new fab construction projects,

TSMC not only reduces potential for future losses, but also the need

for costly future retrofits.  

At the initial design stage of Fab 12 Phase 2 and Fab 14 Phase 2, a

general review and technology integration were conducted, with a

focus on fire-fighting system (sprinkling system, smoke detectors and

CO2 extinguisher system), structure system, electric supply system,

earthquake risk, equipment safety assessment, contractor operation

management as well as hazardous substance supply and storage

management. Communication with the government authorities and

insurance companies was maintained to receive their inputs. In

addition, a performance-based fire protection was developed for future

clean room smoke control systems.

Risk Assessment and Management

Design Assessment New Fab Construction
Safety Assessment

Equipment
Installation Operation

Design assessment

Communicate with the
insurance company

Communicate with the
government

Review safety and
healthordinance

Inspect the fire-fighting
system

Training

Apply for the
government permit

Contractor
management

SEMI S2 assessment

Training

Implement ESH
system

Equipment sign-off
procedure

Radiation
equipmentpermit

On-site inspection

ISO & OHSAS system
certification

Internal/external audit

AAA certification

New Fab Construction Risk Management Process
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Scabiosa lacerifolia
Hayata

It is an herbaceous

perennial plant up to 20-50

cm in height. It is either

found on the sunshiny plain

or in the detritus area at

high altitude above 2500 m.

New Processes, Equipments and Chemicals 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. As a result, TSMC established a risk

assessment system from the preliminary assessment phase to the decommission phase.

During 2003, TSMC conducted two specification inspections, Semiconductor Equipment Materials

International (SEMI) S2 and SEMI-S8, of 27 types of 300mm wafer manufacturing equipments as

well as risk assessment of 17 types of new chemicals.  In case of inadequate information and failure to

pass the examination witnessed by the third examiner, those equipments will not be accepted by

TSMC.

With reference to the risk management strategies suggested by AIHA, TSMC successfully integrated

a chemical, physical and ergonomics hazard assessment model which facilitates operation

improvement and management prioritization with the aid of risk index.  In addition, for those

processes with higher risk, TSMC conducted projects for measuring byproducts of process and

potential chemicals exposure during PM period.

Focusing on chemical hazards of the advanced processes like supercritical fluid and epitaxial

technology, TSMC established the safety standards for lowering the potential risks of the future

development of advanced technology.

Risk Assessment and Management
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Syzygium formosanum

It has slim and smooth

branches. Its coriaceous

leaves show oval, ecliptic or

inverted oval shapes; 6 cm

in height; short and pointed

tips; narrow base; obvious

side ribs; about 22 pairs;

0.8-1.2cm leafstalks with a

ball-shaped center. This

special species can be found

in jungles of low-mid altitude.

Risk Assessment and Management

Safety
assessment

Raw material reactivity
and flammability

SEMI-S2

Local scrubber

Tools installation sign-off
procedure 

Raw material storage
and delivery

Fire extinguish system

Safety management
of change

New material
reactivity and
flammability 

New materials MSDS

Ergonomic assessment

Tools relocation
and
decontamination
procedure

Personal protective
equipment

Engineering
waste control

Waste management
of new materials 

Personal protective
equipment

Gas monitoring system

Ergonomic assessment

Monitoring of potential
exposure

Duct materials 

Waste drain system

Engineering waste control

MSDS

SEMI-S2

SEMI-S8

Restricted or
banned hazardous
materials

Waste management

Local scrubber

Health
assessment

Environmental
assessment

Preliminary
assessment phase

Installation/Pilot-run
phase

Design/Materials
change phase

Decommission
phase

New Processes, Equipments and Chemicals Risk Assessment Process

in need of improvement 20%

compliant 80%

TSMC 300mm Wafer Fab Equipment SEMI S2 Compliance
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Scabiosa lacerifolia
Hayata

It is an herbaceous

perennial plant up to 20-50

cm in height. It is either

found on the sunshiny plain

or in the detritus area at

high altitude above 2500 m.

If you have any comments or questions, please contact 

William Lee

Environment, Safety and Hygiene Strategic Planning Department

Tel: 886-3-5672231

Fax: 886-3-5643820

Address: 121, Park Ave. 3, Hsinchu Science Park, Hsinchu, Taiwan 300-77, R.O.C.

E-Mail: WLLEED@tsmc.com

Contact Window
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