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Sustainable Products by TSMC Facilitates Global Energy Conservation 

TSMC Supplier Sustainability Academy Shares Free Learning Resources 

First Automated Handling System for Wafer Warehouses in the World 

TSMC Semiconductor Programs Cultivate Next-generation Talent 

Aiding Global Prevention & Treatment Efforts against COVID-19



TSMC believes in thorough green innovation. 
Internally, we are striving for clean production in all 
fabs, implementing 460 energy-saving measures 
and conserving 500 GWh in 2020. Externally, we are 
leading the world in high-performance, energy-
saving semiconductor technologies that enable 
customers to deliver energy-efficient products. 
Calculations using the Industry, Science, and 
Technology International Strategy Center's model 
reveal that, in 2020, TSMC helped the world 
conserve 4 kWh of energy for each 1 kWh spent in 
production - a testimony to TSMC's commitment to 
green manufacturing both internally and externally.

Referring to research results from the American 
Council for an Energy-Efficient Economy (ACEEE), 
the ISTI discovered that the link between economic 
growth and increasing energy consumption can 
be decoupled with the introduction of electronic 
products and smart product applications. The 
adoption of Information and Communication 
Technology (ICT) can also add value to industry 
productivity, increasing output for the same amount 
of resource input (energy, etc.). Upon further 
analysis, it was discovered that electronic products 
using semiconductors at its core can help conserve 
10.7% of global energy (equivalent to 3.27 million 
GWh) in 2030. Considering the semiconductor/

electronic product ratio and TSMC market share, 
TSMC products produced for customers will 
conserve 0.17 million GWh in 2030, which is four 
times the energy consumed during production. 
With the help of research development that has 
introduced ways to make products and processes 
more energy efficient, TSMC continues to realize 
increasingly energy-efficient ICT applications and 
thereby assists other industries and communities 
with energy conservation.

ESG Directions Green Manufacturing

Sustainable Products by TSMC Facilitates Global 
Energy Conservation

TSMC is dedicated to maintaining its 
technology leadership and strives to 
reduce energy consumption during the 
production process for the advancement of 
semiconductor innovation, various smart 
applications of electronic products, and 
energy conservation on a global scale.

Stephen Su 
Vice President and General Director at ITRI 
Industry, Science and Technology  
International Strategy Center (ISTI), and  
Director of AI Applications Strategy Office

TSMC continues to lead the world in high-performance 
energy-saving semiconductor technologies, helping 
customers produce energy-efficient end products.

TSMC Contributions to Global Energy Conservation

 ▪ Leader of 
innovation 
and advanced 
semiconductor 
process 
technologies

 ▪ Produce more 
advanced and 
energy-efficient 
semiconductor 
products

Realize applications 
of new technologies 
and support global 
inclusive growth of 
AIoT
 ▪ AI IC Chip
 ▪ 5G high-speed 
transmission IC 
chip
 ▪ High-speed 
transmission IC 
chip 

Semiconductor 
products are 
estimated to help 
conserve 3.27 million 
GWh globally in 
2030; TSMC will be 
contributing to 0.17 
million GWh of the 
energy conserved

Smart Manufacturing: Use an Internet 
of Machines (IoM) to increase production 
efficiency, accelerate the development of new 
products, and offer real-time supply chain 
scheduling
Smart Energy: Introduce a smart grid to create 
a real-time connection between energy supply/
demand and increase generating efficiency
Smart Building: Integrate building software 
and remote control technologies to achieve 
smart homes and smart offices

Facilitate 
Energy 

Conservation
Semiconductor 

ProductsRole of TSMC
Facilitate Energy-Efficient ICT 
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Applications
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TSMC Supplier Sustainability 
Academy Steering Committee 
Chairperson and Curriculum Blueprint
The first courses launched for the TSMC Supplier 
Sustainability Academy revolved around the TSMC 
Supplier Code of Conduct. There were five interactive, 
compulsory courses on labor, safety and health, 
environmental protection, and ethics. Each course 
was designed to contain an exam upon completion 
to ensure the quality of learning. All tier 1 suppliers 
are asked to complete 100% of the training in 2021.
As the curriculum required integration of internal 
resources, the Material Supply Chain Management 
Section convened a TSMC Supplier Sustainability 
Academy Steering Committee, organizing 7 major 
courses across the organization. With the online 
learning platform, the Company will continue 
to advance supplier capabilities in operations 
and quality management to further deepen its 
sustainability impact.

TSMC has a massive supply chain that spans across 
the world and the Company is always thinking of 
management directives to strengthen the capability 
and resilience of its supply chain and extend its 
influence to upstream suppliers of its own suppliers. 
In 2020, the Company founded the TSMC Supplier 
Sustainability Academy and started creating and 
sharing online courses and management tools 
for free. By designating compulsory courses and 
tracking training status, the Company was able to 

ensure that tier 1 suppliers continued to improve 
their sustainability management capabilities and 
help supplier employees understand their labor 
rights. TSMC hopes that this can effectively raise 
labor rights awareness across the supply chain 
and help supplier employees protect themselves. 
Meanwhile, the Company has made the TSMC 
Supplier Sustainability Academy available to tier 2 
suppliers (suppliers of TSMC's suppliers) and the 
general public upon registration.

ESG Directions Responsible Supply Chain

TSMC Supplier Sustainability Academy Shares Free 
Learning Resources

As a supplier, we felt that the establishment 
of the TSMC Supplier Sustainability 
Academy not only encourages us to make 
progress but also provides corresponding 
resources to help the supply chain work 
together for common good.

Andrew Chang 
General Manager of Taiwan Speciality Chemicals 
Corporation

TSMC Supplier Sustainability Academy 
Management Platform

Scope of Influence of TSMC Supplier 
Sustainability Academy 

TSMC

Tier 1 TSMC 
Suppliers

Tier 2 TSMC 
Suppliers

General Public

100%
of tier 1 suppliers have 

completed trainings  ▪ Convene working meetings every two quarters to: (1) formulate the 
curriculum program, (2) integrate inter-organizational resources, and 
(3) continue perfecting the program
 ▪ Report annual progress and work plans to the Dean and Steering 
Committee Chairperson every year

Supply Chain Management  
Curriculum Committee

Occupational Safety and Health 
Curriculum Committee

Quality Control  
Curriculum Committee

Environmental Protection  
Curriculum Committee

Regulatory Compliance  
Curriculum Committee

Information Security  
Curriculum Committee

ESG Curriculum Committee

Dean of the TSMC Supplier Sustainability Academy
Head of supply chain management

TSMC Supplier Sustainability Academy Steering Committee Chairperson
Appointed by head of supply chain management

Appointed by department 
heads of Materials 
Management & Risk 
Management, Corporate 
Environmental Protection, 
Safety, and Health, Quality 
and Reliability, Intelligent 
Engineering Center, 
Corporate Information 
Security, Legal & 
Regulatory Compliance, 
and ESG
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TSMC is always looking to implement applicable 
international standards. Since implementing the 
Electronic Human Factors System, the Company has 
continued to identify workplace hazards and conduct 
risk assessment and control for the uncovering, 
analysis, and elimination of occupational hazards. 
TSMC strives to create a healthy and safe workplace 
for our employees. In 2020, to effectively reduce 
ergonomic hazards from long-term, repetitive 
operations that warehouse employees must endure, 
TSMC has developed the world's first Automated 
Handling System for Wafer Warehouses. The system 
has been officially launched at Fab 18A and is being 
introduced to Fab 14A. It can effectively reduce 95% 
of the load for warehouse employees per person/per 

day. By the end of 2022, the system will be gradually 
introduced into all of the 12-inch GIGAFAB® Facilities 
in Taiwan.

TSMC Grows With Employees: 
Transforming Power to Brainpower 
with On-the-job Training
Wafers, a raw material that is required for TSMC 
production, is delivered to our loading docks every day 
by suppliers. TSMC warehouse employees will then take 
out the packaged wafers, place them on a conveyor 
belt, and transport it to the clean room for production. 
To build a safer workplace and optimize efficiency 
of daily operational processes, TSMC has launched 
a Human Factor Engineering- Wafer Warehouse 

Automation project where we install an Automated 
Handling Systems for Wafer Warehouses and reduced 
the handling load for each warehouse employee 
by 1.8 metric tons per day. With the introduction of 
the automated system, the Material Supply Chain 
Management Section will be adjusting job duties and 
offering on-the-job trainings to warehouse employees. 
Employees originally working in loading will now be 
channeled into supply chain management, process 
integration, and other more technical duties to help the 
employee grow with the Company.

ESG Directions Diverse and Inclusive Workplace

First Automated Handling System for Wafer 
Warehouses in the World

The first thing I used to think of when I 
opened my eyes every day was the endless 
stream of wafer cassettes that I would have 
to handle. With the automated handling 
system, I no longer suffer from back pains 
and have been given the opportunity and 
new mission to learn about supply chain 
management. The work now is definitely 
more fulfilling! 

Chung Yang-Yi 
Section Manager of the Material  
Supply Chain Management Section at TSMC

Robotic arm places wafer cassettes onto conveyor belt and into the warehouse.

Roll-out Schedule for the TSMC Automated 
Handling System for Wafer Warehouses

TSMC Automated Handling System for Wafer Warehouses

Unloading 
dock

Manually remove the 
fixing strap, open the 

package and put the box 
on the conveyor

Manually remove the 
fixing strap and open 

the package

Automatic 
Process

Traditional 
Process

Transfer to storage 
area

Take out 
manually

Dispatch raw wafers 
manually

Automated 
guided 
vehicle

Take out FOSB 
from Hybox by 

robot

Dispatch 
raw wafers 

automatically

Buffer area Storage area Unpack Put in

NEW
NEW NEW NEW

Transport to 
clean room

2018

2019

2020

2021

2022

Q1: Feasibility study for the Automated Handling 
System for Wafer Warehouses

Q2: System design 
Space planning for system implementation in 
new facilities

Q3: Standardized design for packaging specs

Q1: System prototype testing
Q4: Fab 18A implementation completed

Q1: Fab 18A System launch
Q3: Fab 14A System implementation

Q1: Fab 15A System implementation
Q3: Fab 18B System implementation 

Fab 14B System implementation
Q4: Fab 12B System implementation

Q1: Fab 15A System implementation
Q2: Fab 15B System implementation

Reduced 95% 
manual handling 

load for employees
95%
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TSMC launched a series of semiconductor programs 
in partnership with six universities in Taiwan to 
raise the competencies of semiconductor talents in 
Taiwan. The programs bridge students to industry 
trends and development so that they can effectively 
apply their academic knowledge to the development 
of advanced semiconductor process technologies 
that are increasingly complex. Jointly developed 
by TSMC experts in various fields and partnering 
university professors, the courses focus on three 
aspects, Device/Integration, Process/Module, and 
Equipment Engineering. Each program covers 20 

to 40 courses on specific subjects planned by a 
curriculum development committee consisting of 
TSMC executives who also teach classes to bridge the 
gap between academia and industry and to equip 
students with core knowledge and competencies 
required for semiconductor talents in advance. As of 
2020, a total of 650 students have enrolled in TSMC's 
semiconductor programs as elective courses.  

Partnership with 6 
universities

The semiconductor programs also provide students 
with internship opportunities and job interviews. 
Differentiated compensation packages are offered to 
proactive and outstanding students as an incentive 
to join the semiconductor industry. The program is 
expected to include 10 universities by 2024,  which will 
bring up the number of student beneficiaries to 1,800. 
The three primary course themes will also extend to 
five areas of expertise to cover IC design and intelligent 
manufacturing. Amid global competition and challenges, 
the program will be a consistent effort to enhance 
industry competitiveness in Taiwan in the long run.

ESG Directions Talent Development

TSMC Semiconductor Programs Cultivate Next-generation Talent

TSMC launched a series of semiconductor programs in partnership with six universities in Taiwan.

Semiconductor programs are like a precious book. It 
helps me to start studying related courses as well as to 
prepare myself with the necessary knowledge and ability 
earlier, so that I can get ready for either doing research or 
joining the industry.

Shi-Chih Yang 
Student at Department of Material Science and Engineering, 
National Yang Ming Chiao Tung University

Most of the students are not quite clear about which courses 
will be helpful for their future career. TSMC's semiconductor 
programs provide a comprehensive framework to help 
students better understand the connection between courses 
and the practices. The programs also provide students 
with necessary knowledge and competitiveness in the 
semiconductor field to accelerate the learning curve after 
joining the workforce.

Chih Chen 
Department Chair of Material Science and Engineering, National 
Yang Ming Chiao Tung University

TSMC Semiconductor Programs at Taiwan Local Universities 

Schools\ Track Device/ 
Integration

Process/ 
Module

Equipment 
Engineering 

National Tsing Hua University

National Taiwan University NEW

National Yang Ming Chiao Tung University NEW

National Cheng Kung University NEW

National Taiwan University of Science and Technology NEW

National Taipei University of Technology NEW

NEW
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In 2020, TSMC budgeted US$20 million to join 
global efforts against COVID-19 and also brought 
its unique set of professional know-how and 
resources in global procurement and supply chain 
management to provide support for in-need 
medical or educational institutes in locations where 
the Company operates.

 
 
Equipment Donations to Sustain the 
Health System
In Taiwan, the TSMC Charity Foundation supplied 
powered air-purifying respirators (PAPR) to medical 
centers to reduce risk of infection among frontline 
medical workers; the TSMC Education and Culture 
Foundation donated infrared cameras to the Ministry 
of Education which would be used in national entrance 
exams, etc. to protect the safety of our students.

Globally, TSMC North America donated sufficient 
supplies of critical personal protective equipment 

and ventilators to local public health agencies, 
and its donation efforts also assisted in supporting 
the County's Field Respite Center established for 
quarantined COVID-19 patients. It also provided 
relief to vulnerable communities with immediate 
food, shelter and medical aid. TSMC Europe donated 
personal protective equipment, respirators, and other 
ICU equipment to medical centers across Europe; and 
also took advantage of its supply chain and logistics 
management resources to accelerate the delivery 
of medical supplies and equipment. In Asia, TSMC 
(Nanjing) donated protective clothing, goggles, gloves, 
and other necessities to community health centers; 
and computers to local schools and after-school care 
centers to ensure that students will be able to have 
unlimited access to online learning resources despite 
the pandemic. TSMC Japan collaborated with local 
governments to donate supplies to support COVID-19 
prevention and treatment efforts.

Support for Research on Vaccines 
and Medical Equipment to Protect 
Developing Nations
Throughout the pandemic, TSMC also supported 

medical research on COVID-19 diagnosis, vaccine, 
and treatment by the Foundation for the National 
Institutes of Health (FNIH) and funded UC Berkeley's 
successful research in converting low-cost positive-
pressure ventilators into expensive ventilators 
needed to treat critically ill COVID-19 patients. The 
research was able to cushion the impact of the 
global medical equipment shortage.

ESG Directions Caring for the Disadvantaged

Aiding Global Prevention & Treatment Efforts against COVID-19

We appreciate TSMC's generosity. Its efforts 
allowed the PreVENT team to design, 
manufacture, and deliver around 1,000 
ventilators to developing nations. This 
helped physicians save lives during the 
COVID-19 peak last summer. I believe this 
is an outstanding example of industry-
academia collaboration.

Tsu-Jae King Liu 
Dean and Roy W. Carlson Professor of Engineering 
at the UC Berkeley College of Engineering

US$20Million 
Allocated to support 

COVID-19 relief efforts 

Top: The Hospital Quirónsalud Toledo in Spain receiving ventilators donated by TSMC.
Middle: Sophie Chang, TSMC Charity Foundation Chairperson, helping medical workers with PAPRs.

Bottom: TSMC employees around the world working together to support COVID-19 relief efforts.
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