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3.7 Safety and Health
3.7.1 Safety and Health Management
TSMC's Environmental, Safety, and Health Policy clearly 
states that the company's highest safety priority is its 
employees, followed by the environment, property, and 
production. TSMC believes that good safety and health 
management is both an important part of the company's 
commitment to taking care of its employees and their 
families, and is an important part of its commitment 
to the community and society. TSMC's safety and 
health management is based on the framework of the 
OHSAS18001 system, and uses information technology to 
improve management based on the "Plan-Do-Check-Act" 
(P-D-C-A) principle to prevent accidents, improve employee 
safety and health, and protect company assets.

For TSMC's safety and health management organization, 
please review "6.1 Green Management Organization and 
System".

Current safety and health management operations can be 
divided into several areas:

Hardware Safety and Health Control
The effectiveness of a facility's safety and health 
management is largely determined in the design phase. 
TSMC follows legal requirements, international codes, and 
internal standards when planning, designing, and building 
new facilities or rebuilding existing facilities for production, 
IT, general services or other purposes. A designated team 
takes responsibility for safety and health management 
using the procedures below:
●  �New tool and chemical management procedure: TSMC's 

New Tool and Chemical Committee (NTCC) ensures 
that all new tools and chemicals meet international 
codes such as SEMI-S2 as well as national and TSMC 
standards. In order to reduce the risk before operation, 
the committee not only reviews tools' safety, but 
also evaluates the related safety issues of location, 
accessory equipment, and facility system connections. To 
comprehensively evaluate the safety of these new tools 
and chemicals, the NTCC includes experts in a broad 
variety of fields, including process, equipment, facility 
and safety specialists.

●  �Safety management of change (SMOC): All new TSMC 
fabs and changes in design or operation procedure 
in existing TSMC fabs that would alter safety or fire 
prevention conditions need to follow SMOC procedure. 
SMOC cases undergo strict review by facilities, 
equipment, ISEP, and ESHP departments before 
implementation.

●  �New tool installation safety sign-off procedure: All 
production-related tools must follow a three-phase 
safety sign-off procedure before operation. In phase-1, 
a tool sponsor must confirm interfaces between facility 
systems and tools are under safe condition before 
turning on non-HPM (Hazardous Production Materials) 
related utilities. In phase-2, a tool sponsor must verify 
hazardous gases and chemical supply systems, fire 
protection, toxic gas monitoring, tool safety interlocks, 
laser and radiation protection, the tool's local gas or 
chemical delivery system, and exhaust abatement before 
turning on the tool. In phase-3, a tool sponsor must 
remedy any shortcomings found in phase-1 and phase-2, 
execute IR scans for electrical utilities, and put all safety 
requirements into regular maintenance procedures.

Operation Safety and Health Control
In TSMC's daily operations, we not only prevent accidents 
through strict controls on high-risk work, contractor 
management, chemical safety controls, and routine audits, 
but also maintain emergency response plans and hold 
regular drills to minimize the impact of potential accidents 
on the environment, society, employees and property.

●  �High-risk work controls: TSMC's high-risk work 
management procedure classifies any work that may 
cause serious injuries, casualties or major property 
damage as level-1 high-risk operations. In total, TSMC 
has identified 20 high-risk tasks. Before beginning 
high-risk work, the sponsor must apply for and 
receive a high-risk work permit and approval from a 
manager. In addition, TSMC requires case sponsors and 
contractors' supervisors to supervise critical tasks such as 
disconnection of gas piping or tank entry from beginning 
to end. 

●  �Contractor management: TSMC values the safety of 
our contractors just as we value the safety of our 
own employees. Before placing purchasing orders, 
TSMC requests that contractors list a fixed-rate safety 
management fee and provide qualified safety staff. 
To communicate with contractors about hazards, 
all contractors' workers must take a "Contractor ESH 
Training" course before entering the site. All work 
projects must perform a Job Safety Analysis (JSA) to 
identify the scope, hazards and safety requirements, 
and then the result must be announced to all workers 
at safety pre-meetings. TSMC's sponsor must do on-site 
audits to find out potential risks. Any unsafe behaviors 
or environments must be eliminated before starting the 
job. TSMC disciplines contractor violations with a record 
of the violation, fines, or suspension of the contractors' 
eligibility to work for TSMC. The record of the violation 
will serve as a reference to TSMC's facilities and 
procurement departments when issuing future purchase 
requests. 
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●  �Personal protective equipment (PPE): TSMC requires that 
employees use PPE to reduce exposure to hazards to an 
acceptable level. Each department using PPE cooperates 
with the ISEP department to develop a PPE program 
that addresses the hazards presented, the selection, 
maintenance, and use of PPEs, the training of employees, 
and monitoring of the program to ensure its ongoing 
effectiveness. In TSMC, all PPEs can be acquired at any 
time. Each site exhibits PPEs and displays posters to 
heighten employee's awareness.

●  �Ergonomic enhancement and promotion: TSMC takes 
action to prevent musculoskeletal injury that is caused by 
equipment design, heavy loads and improper posture. 
On equipment design, TSMC requires that all new tools 
must meet SEMI-S8 requirements and to take some 
supplementary measures to reduce ergonomic risk. 
Regarding heavy loads, TSMC endeavors to automate 
300mm front-opening unified pod (FOUP) transportation 
due to the innate weight of 300mm wafers in order to 
eliminate accumulative damage caused by long-term 
manual carrying. 

� � � � � �In 2007, the automation rate of 300mm wafer 
handling reached 99.9%. To address the issue of 
improper posture, TSMC offers instructional videos on 
stretches that can be performed in the office, as well as 
ergonomics evaluation software for office staff. TSMC 
also includes ergonomics into our technicians' training 
programs to enhance employee's awareness and prevent 
of musculoskeletal injury.

●  �Workplace environment assessment: TSMC performs 
semi-annual workplace environment assessments. 
The assessments include physical hazards such as CO2 
concentration, illumination, and noise, and chemical 
factors that are identified by domestic law. If the 
assessment finds abnormal measurements, ISEP performs 
job observations and engineering improvement until 
exposure risk reaches acceptable levels.

●  �Special health examinations: TSMC annually arranges 
special health examinations for employees performing 
special tasks, such as those involving radiation, noise, 
and certain chemicals. If the result of the health 
examination is classified as level-2 or above, the Wellness 
Center will provide historical health examination records 
and workplace environment assessment results for review 
by an occupational therapist.

Social Engagement
TSMC's outstanding ESH team dedicates itself to 
minimizing risks to TSMC, shares its rich management 
experience, and uses its influence in the semiconductor 
industry to make contributions to society.

●  �Supply chain: TSMC reduces accidents and improves 
contractor ESH management through audit and 
assistance programs. We hold an annual Supply 
Chain Management Forum as well as an ESH and Risk 
Management Forum to improve TSMC's green supply 
chain by sharing management experience and discussing 
important topics such as RoHS, PFOS, and Climate 
Change. Our close cooperation with companies in our 
supply chain over the past several years has begun to 
yield results as some suppliers have started to embed 
ESH management models into their own systems, 
providing additional protection to laborers.

●  �High-tech Industries: We believe safety and health are 
universal values in society. TSMC openly shares its safety 
and health experience through the Hsinchu Science Park 
Safety and Health Committee. 

� � � � � �Major topics in 2007 included:
� � � � � �1. TSMC MSDS Management Experience
� � � � � �2. TSMC Hazardous Chemical Control Plan
� � � � � �3.  TSMC Experience in Applying New Training 

Regulations

●  �Participation in Drafting Laws and Regulations: We 
invited National Fire Agency officers to visit a TSMC 
cleanroom and exchanged views on several occasions. 
These visits gave the officers a better understanding of 
the high-tech industrial environment, and helped the 
Agency to draft appropriate regulations on hazardous 
materials control. 

� � � � � �In 2007, we provided feedback and suggestions on 
amendments to the Council of Labor Affairs' regulations 
including:

� � � � � �1. Labor Training Regulation
� � � � � �2.  Labor Safety Organization and Self-Inspection 

Regulation
� � � � � �3. Hazardous Material Identification Regulation
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3.7.2 Emergency Response
TSMC believes that when natural disasters or accidents 
occur, an appropriate response at the first moment 
can not only minimize casualties and environmental 
contamination, but can also greatly reduce damage 
to equipment and lower the difficulty of restoring 
production. Therefore, we place great importance on 
emergency response, and thoroughly plan, execute, assess, 
and improve our equipment, response procedures, as well 
as training and exercises.

TSMC's Emergency Response Centers (ERCs) are equipped 
with gas detection systems, fire alarms, CCTVs, emergency 
ventilation, and other emergency response equipment. 
The ERC is immediately aware of abnormal conditions or 
accidents, and can rapidly broadcast the situation to set 
up emergency response teams and take effective action.

TSMC has established detailed emergency response 
procedures and disaster recovery plans for accidents and 
natural disasters that may take place at semiconductor 
factories. TSMC designs appropriate emergency response 
organizations according to the nature of different 
emergency situations and trains personnel with skills such 
as emergency reporting, suppression, facility system response, 
site security control, first aid, and equipment support.

All TSMC fabs conduct major annual emergency response 
exercises and evacuation drills. Drills cover not only 
cleanroom and facility areas but also other equipment 
rooms, laboratories, kitchens, employee dormitories, and 
shuttle buses. Drill organizers often invite local fire brigades 
to join certain exercises, or invite external experts to serve 
as judges. In 2007, emergency response drills covered 
fires, toxic gas leakages, chemical leakages, earthquakes, 
and power blackouts, confined space accidents, and 
other events. The drill procedures covered first aid and 
evacuation of the entire plant area.

Evacuation drill

Emergency Response Strategy

Accident
● Gas Alarm

● Fire Alarm

● Chemical Leakage

● Peculiar Odor

● Power Outage

● Earthquake

● Other

Action Strategy
● Rescue

● Exposure Prevention

● Confinement

● Extinguishment

● Ventilation

● Overhaul

● Recovery

Software
Organization
● Facility Team

● Relief Team

● Evacuation Team

● First Aid Team

● Security Team

Hardware
ERC
● Gas Monitoring System

● Calamity Ventilation System

● Fire Alarm System

● Earthquake Protective System

● Personal Protective Equipment

Resources
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3.7.4 Occupational Injury/Illness Statistics
TSMC uses the Disabling Injury Frequency Rate (FR, cases 
of disabling injuries and illness per million labor-hours) 
defined by Taiwan's Council of Labor Affairs (CLA) to 
evaluate the effectiveness of the Company's occupational 
health and safety programs. TSMC's FR has consistently 
been significantly lower than Taiwan's national average.

TSMC strives to maintain a safety culture that ensures 
a safe and healthy workplace. The causes of all 
occupational injuries are analyzed and improvement 
programs are implemented based on the data. Our 
program further requires us to regularly collect and 
analyze data by departments and types of high-frequency 
occupational injuries. In particular, these reviews focus on 
interdepartmental incidents or repeated incidents as first 
priority.

Disabling Injury Frequency Rate (FR)
The FR of TSMC was 0.24 in 2007 -- much lower than 
Taiwan's national FR of 2.14 in 2006 as reported by the 
CLA. Taiwan's 2007 national FR data is not yet available.

3.7.5 Disaster Risk Management
Earthquake Protection
Taiwan, a densely-populated island located on the 
seismically active "ring of fire" circling the Pacific Ocean, is 
one of the world's most high-risk regions for earthquakes. 
As a multinational corporation based in Taiwan, TSMC 
believes that while earthquakes cannot be avoided, its 
risks can be assessed and controlled. TSMC's strategy is to 
simultaneously enhance the seismic resistance of facilities 
along with emergency response skills.

3.7.3  Corporate Contagious Disease 
Prevention Project

Avian Influenza has the potential to mutate into a disease 
transmissible from human to human, and the World 
Health Organization (WHO) estimates that such a mutation 
would be highly contagious and cause a deep impact 
on global health. To control this major potential risk, 
TSMC drafted the "TSMC Avian Influenza Prevention Plan" 
and established a task force in 2005. The plan is based 
on our SARS prevention experience and also integrates 
the SARS experience of the Taiwan Center for Disease 
Control's "New Influenza Combat Plan", Singapore's "Avian 
Influenza Preparedness and Emergency Response Plan", 
and consultations with domestic epidemic experts and 
distinguished medical doctors.

The "TSMC Avian Influenza Prevention Plan" includes 
global information collection, employee disease prevention 
education, stockpiles of disease prevention materials, 
kitchen disease prevention management, leave and 
travel management, case management, notification and 
medical assistance, procedures for mask wearing and 
hand washing, supplier/contractor and visitor restrictions, 
body temperature measurement procedures, work-at-
home plans, routine disinfection of the work environment, 
reduced meeting frequency, medical waste treatment, and 
other preventive measures. TSMC's senior VP of Materials 
and Risk Management also holds regular meetings to 
review disease prevention preparations. If Avian Influenza 
cases occur in Taiwan or if the virus becomes transmissible 
from human to human transmission, TSMC will initiate 
different plans in accordance with the stage of the 
epidemic to lower its impact on employees and operations.

In addition to Avian Influenza, TSMC has also set 
prevention and emergency response plans for all 
contagious diseases. TSMC firmly believes that only full 
preparation and early prevention can lower the impact of 
contagious diseases to the minimum.
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●  Enhance Anti-seismic Ability of Hardware Facilities

Following the September 21, 1999, Chi-Chi earthquake in 
Taiwan, TSMC conducted a comprehensive investigation 
and improvement program based on the technologies 
available at that time. In addition to repairing damaged 
buildings, facility systems and process tools, the company 
also enhanced the seismic anchorage of equipment and 
facilities. In recent years, the company adopted new anti-
seismic concepts and methodologies and carried out a 
series of earthquake protection projects. Based on the 
semiconductor industry's special requirements, the project 
team studied both international and Taiwanese standards, 
assessed and improved facility firmware including buildings, 
facility systems, process tools, laboratory equipment, and IT 
equipment as well as measures such as personnel training, 
emergency response, and management systems.

TSMC's anti-seismic projects in the past several years 
included analysis of the most likely potential earthquake 
fault lines, building seismic durability evaluation, quick 
earthquake damage assessment, post-earthquake 
risk evaluation, reinforcement of existing buildings, 
reinforcement and anti-seismic design for equipment, and 
experiments on earthquake resistance of raised floors. 
TSMC has established an anti-seismic design review process 
and set up related procedures, as well as procedures 
for certification of professional engineers. TSMC also 
performs regular site inspections and improvements, and 
holds training classes. At the same time, the company 
closely cooperates with external organizations such as the 
National Center for Research on Earthquake Engineering 
(NCREE), the Industrial Technology Research Institute 

(ITRI), academic organizations, and the Constructions 
and Planning Agency, Ministry of the Interior (CPAMI) to 
efficiently enhance the anti-seismic capabilities of facilities 
and equipment. The knowledge accumulated from all 
these projects is used to improve existing factories and 
form the basis for the design of new factories.

●  Establishment of Response Procedures Strengthens the 

Emergency Response of Personnel

TSMC has clearly defined its post-earthquake emergency 
response organization and procedures, and conducts 
periodic drills to minimize casualties, reduce property loss 
and shorten operation recovery time. At the same time, 
TSMC has also established business continuity plans to 
guide support and recovery for the entire company.

●  Appropriate Earthquake Insurance

TSMC's properties are appropriately insured to distribute 
business losses under the worst possible conditions. TSMC 
has developed an earthquake loss evaluation system 
taking into account both construction enhancement and 
insurance strategy.

Fire Loss Control
The highest goal of TSMC's fire loss control strategy is 
prevention. The second goal is containment of potential 
fires to minimize losses. The final goal is to strengthen 
emergency response and disaster recovery during and 
after the event. Based on these principles, TSMC pays 
close attention to fab fire protection planning and design, 
maintenance of fire protection equipment, personnel 
training, and development of emergency skills.

Fire Loss Control Flow

New Fab Planning and Design
● �Systematic Design for Fire Risk Management 

● �Local/International Fire Codes and 
Regulations

● External Expert Comment

● Case-by-case Risk Decisions

● Set New Design Standard

Equipment Installation
● �New Equipment and Chemical Review

● �Verification of Construction Materials and 
Quality

● �Function Test for Fire Protection System

● �Construction Site Safety Management

● �Safety Change Management

Mass Production
● �Maintenance of Fire Protection System 

● �Periodical Internal Audit

● �AAA External Audit

● �High Risk Operation Management

● �Emergency Response Drills
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●  Fire Risk Control at the New Fab Design Stage

New fab fire protection planning and design not only 
follows local fire protection and construction regulations 
but also takes international codes such as NFPA and FM 
into consideration. The key points for fire control at this 
stage are:
1.  Fire loading of buildings, equipment, and piping 

materials
2. �Fire separation between buildings
3. �Fire alarm and extinguishing systems, particularly 

automatic fire alarm and extinguisher systems
4.��Personnel evacuation routing

Fire loading decreases the likelihood of fires and limits 
incipient fires. Fire separation between buildings contains 
maximum damage to the company's assets. Automated 
fire extinguishing systems are a necessity for modern 
cleanrooms, and good personnel evacuation routes can 
save the lives of personnel.

● Fire Risk Control for Equipment Installation

Fire control at the equipment installation stage is a core 
part of industrial safety. The Site Safety and Environment 
Department is responsible for supervising engineering units 
and contractors in this stage. 

The New Tool and New Chemical Committee is responsible 
for verifying that all new tools and chemicals introduced 
comply with international semiconductor equipment safety 
standards such as SEMI S2, national fire protection and 
other safety regulations, and TSMC's internal safety and 
health requirements.

● Fire Risk Control at the Mass Production Stage

At the mass production stage, it is often necessary to 
relocate, add, or remove equipment to meet production 
demands. All of these changes must carefully follow 
change management procedures to assure that existing 
fire protection systems, emergency evacuation routes, fire 
separations, detection systems, and standard operating 
procedures remain functional.

●AAA Property Loss Control Risk Evaluation Program

To assure the effectiveness of fab fire loss protection, 
TSMC adopted the AAA property loss control evaluation 
program in 1995 to augment internal audits by site safety 
departments. This program covers overall fire prevention, 
fire extinguishing equipment, and related maintenance 
management. Through regular external audits, we can 
identify weak points in fire management, give personnel 
an opportunity to keep abreast with international 
developments in the field, and meet our goal of continuous 
improvement and sustainable management. 

AAA Ratings Summary

2007

2006

2005

2004

2003

Fab 2 Fab 3 Fab 5 Fab 6 Fab 8 TSMC-Shanghai Fab 12 Fab 14

Unit: AAA Ratings

Note: Full score is 27.
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26 27 27 27 27 27 27
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