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Master Program Design
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1. SCOPE

This Master Program is applicable for all master students (including the international and those
from Hong Kong, Macau and Taiwan) enrolled in Tsinghua-Berkeley Shenzhen Institute (TBSI)
in any of the following three master’s disciplines:

1) Environmental Science and New Energy Technology (code: 99J2),
2) Data Science and Information Technology (code: 99J3), and
3) Precision Medicine and Healthcare (code: 99J4).

TBSI Master Program in Environmental Science and New Energy Technology is applicable to the
students with but not limted to the following background: Materials Science and Engineering,
Environmental Science and Engineering, Electrical Engineering and New Energy, Modern
Logistics and Intelligent Transportation, Low Carbon Economy and Finance, Applied Information
Technology, and so forth.

TBSI Master Program in Data Science and Information Technology is applicable to the students
with but not limted to the following background: Computer and Information Science, Electronics
and Information Technology, Automation and Control, Mechanical Engineering (including
Instrumentation), Social and Human Sciences, and so forth.

TBSI Master Program in Precision Medicine and Healthcare is applicable to the students with but
not limted to the following background: Biology, Biomedical Engineering, Physics, Mechanical
Engineering, Instrumentation Science and Technology, and so forth.

2. OBJECTIVE

2.1 Environmental Science and New Energy Technology

TBSI Master Program in Environmental Science and New Energy Technology aims at cultivating
talents addressing regional and global challenges in technology research, with focus on
entrepreneurship and engineering leadership. Students will develop their abilities in carrying out
innovative work in energy materials, low dimensional materials, environment, smart grid,
transportation and logistics, low carbon economy and finance risk analytics.

2.2 Data Science and Information Technology

TBSI Master Program in Data Science and Information Technology provides education and
research practices for students to obtain extensive knowledge, professional qualifications, and
strong skills relating to Data Science and Information Technology. Students will develop their
abilities in carrying out innovative work in intelligent sensor, information devices, information
processing, network processing, data science, human-computer interaction, and so forth. The
Program is committed to provide solutions for regional and global challenges by training next-



generation professionals, engineers, entrepreneurs, and future leaders for global technology and
engineering, who are capable of creating high-tech enterprises and global industry.

2.3 Precision Medicine and Healthcare

TBSI Master Program in Precision Medicine and Healthcare aims at fully integrating high-quality
international education, scientific research and industrial resources, cultivating compound talents
with entrepreneurship and engineering leadership in the area of Bioengineering and Translational
Medicine. The Program provides opportunities for research and training in the following research
areas: Translational Medicine and Bio-Manufacturing, Cancer Biomarkers and Theranostics,
Innovative Drugs and Delivery Systems, Biomedical Detection and Imaging, Stem Cell Therapy
and Regenerative Medicine, Integrated Molecular Diagnostic System, and so forth.

3. PROGRAM NORMATIVE TIME

The typical normative time is 2 to 3 years, not exceeding the maximum length predetermined by
the regulations of Tsinghua University on Master Programs. Students may obtain their degree(s)
in one of the following two ways.

1. Students may complete their study throughout the program at TBSIin Shenzhen and receive a
Master of Science (M.S.) degree in enrolled program at Tsinghua University in fulfillment of
degree-granting requirements.

2. Students may spend their first academic year at TBSI, second academic year (9 months) at
University of California, Berkeley (UC Berkeley), and third academic year back to TBSI.
Students may receive a M.S. degree from Tsinghua University and a M. Eng degree from UC
Berkeley provided that they have successfully completed program study and meet all degree
requirements for both Universities.

4. EDUCATION FORMAT

The three Master programs are full-time English program with all technical courses taught in
English.The programs adopt an education format that emphasizes the integration of
interdisciplinary research and innovation practices. Students will be advised by advisor(s) (i.e.,
advisor or advisor group). Program components include: Foundation Courses, Advanced
Technical Courses, Engineering Leadership, Research on Specialized Topics, Corporate Practice,
Dissertation, and so forth. See Appendices for details of program commponents and courses.

5. CURRICULUM DESIGN AND CREDIT REQUIREMENTS

At the beginning of the first semester of residency, students must select, in consultation with
advisor(s), one educational concentration within the students’ discipline as the major educational
focus before submitting the plan of study. This selected concentration will determine the major
and minor courses taken by the students.

Each concentration is a combination of an interdisciplineary discipline and a research track.
There are 3 interdisciplinary disciplines representing the 3 centers. Each discipline has 3
concentrations, which are based on the following 3 tracks of research foundation:

1) Track 1: Physics and Chemistry
2) Track 2: Mathematics and Data



3) Track 3: Life Sciences

These 3 tracks when intersected with the three disciplines result in 9 educational concentrations.
D1T1is the physics and chemistry concentration under the interdisciplinary discipline of
Environmental Science and New Energy Technology. D1T2 is the mathematics and data
concentration under the interdisciplinary discipline of Environmental Science and New Energy
Technology. D1T3 is the life and sciences concentration under the interdisciplinary discipline of
Environmental Science and New Energy Technology. D2T1 is the physics and chemistry
concentration under the interdisciplinary discipline of Data Science and Information Technology.
D2T2 is the mathematics and data concentration under the interdisciplinary discipline of Data
Science and Information Technology. D2T3 is the life and sciences concentration under the
interdisciplinary discipline of Data Science and Information Technology. D3T1 is the physics and
chemistry concentration under the interdisciplinary discipline of Precision Medicine and Healthcare.
D3T2 is the mathematics and data concentration under the interdisciplinary discipline of Precision
Medicine and Healthcare. D3T3 is the life and sciences concentration under the interdisciplinary
discipline of Precision Medicine and Healthcare. These 9 concentrations are shown in the table below.

Discipline iscipli
Discipline 1 Discipline 2 Discipline 3
Environmental Science Data Science and Precision Medicine and
and New Energy ;
Information Technology Healthcare
Track Technology

* Physics-Chemistry

* D1T1.: Physics-
Chemistry Intersected
with Environmental
Science and New Energy
Technology

* D2T1.: Physics-
Chemistry Intersected
with Data Science and
Information
Technology

» D3T1: Physics-
Chemistry Intersected
with Precision
Medicine and
Healthcare

- Mathematics-Data

* D1T2: Mathematics-Data
Intersected with
Environmental Science
and New Energy
Technology

* D2T2: Mathematics-
Data Intersected with
Data Science and
Information
Technology

« D3T2: Mathematics-
Data Intersected with
Precision Medicine
and Healthcare

« Life-Sciences

« D1T3: Life-Sciences
Intersected with
Environmental Science
and New Energy
Technology

« D2T3: Life-Sciences
Intersected with Data
Science and
Information
Technology

« D3T3: Life-Sciences
Intersected with
Precision Medicine
and Healthcare

Each concentration requires two types of course credits: major course units and minor course units.

Full-time students enrolled in TBSI Master Program is required to take a minimum of 24 units
of coursework (minimum 26 units for International Students) as listed in the following:

1. Common Mandatory Courses [7 units] (9 units for International Students)

2. Mandatory Sessions [2 units]




3. Technical Courses [minimum 15 units]

Full-time students enrolled in TBSI’s Master Program may apply for the Master of Engineering
Program at UC Berkeley. Upon enrollment to the Master of Engineering Program at UC Berkeley
and fulfillment of its degree requirements, dual degree program participants can apply for a
Master’s degree of Engineering from UC Berkeley. To enroll in the UC Berkeley Masters of
Engineering program, students must apply and be admitted to the UC Berkeley Masters of
Engineering program.

6. TRANSFER CREDITS

Upon approval of the Master Program of UC Berkeley College of Engineering, TBSI will allow
the transfer of Berkeley graduate-level courses, up to a total of four (3) credit units. Upon approval
of TBSI, UC Berkeley will allow the transfer of Tsinghua graduate-level courses, up to a total of
three (4) credit units.

7. THESIS AND DEGREE AWARDING

Practicality, interdisciplinary approach, and innovation shall be emphasized in Master’s thesis.
Students are encouraged to complete their thesis based on interdisciplinary and innovative practice
project. A student’s research work and academic level shall be accurately reflected in the thesis
which demonstrates his/her expertise on related interdisciplinary areas and ability to conduct
independent academic research project and practice.

Completion of thesis proposal and thesis are required according to Tsinghua University
regulations. Thesis defense will be evaluated by a defense committee consisting of experts with
master supervisor qualification or senior professional title.

Students of TBSI Master Program may obtain their degree(s) in one of the following two ways:
Single Degree and Dual Degree.

Single Degree:

Students enrolled in TBSI must fulfill degree requirements by completing all coursework and
thesis. The thesis shall be reviewed by advisor(s) and reviewers approved by TBSI Committee of
Student Education and then submitted for defense. A Defense Committee approved by TBSI
Academic Advisory Committee (AAC) will chair a thesis defense and carry out evaluation.
Students who pass the thesis defense organized by TBSI, upon approval of the Degree Committee
of Tsinghua University, will be awarded a M.S. Degree at Tsinghua University in their enrolled
Master program.

Dual Degree:

Students enrolled in both TBSI and UC Berkeley must fulfill degree requirements of both
universities by completing all coursework and thesis. The thesis shall be reviewed by advisor(s)
and reviewers approved by TBSI Committee of Student Education and then submitted for defense.
A Defense Committee approved by TBSI AAC will chair a thesis defense and carry out evaluation.
Upon completion of degree requirements of TBSI and UC Berkeley, students may obtain a M.S.
degree at Tsinghua University in their enorrled Master program, and a M.Eng degree at University
of California, Berkeley.



APPENDICES

Appendix I: Coursework

Full-time students enrolled in the TBSI Master Program are required to take a minimum of 24
units of coursework (minimum of 26 units for International Students), including a minimum of 7
units of common mandatory courses (9 units for International Students), 2 units of mandatary
sessions, and a minimum of 15 units of technical courses from selected educational concentration.
These 15 technical credits include at least 9~12 major units and 3~6 minor units.

1) Common Mandatory Courses

B Social Science [5units]
1) Political Theory Courses®:
e Theory and Practice of Socialism with Chinese Characteristics (60680012)__ [2 units]
e Introduction to Dialectics of Nature (60680021) [1 unit]

2) English Academic Writing and Communication® [2 units]

B Professional Development [1 unit]

e Professional Development and Presentation (66000022) [2 units]

e Creative Innovation, Entrepreneurship and Venture Capital (66000011) [1 unit]

B Capstone Project © [1 unit]
e Capstone Project (76000041) [1 unit]

2) Mandatory Sessions [2units]

B Literature Review & Report on Thesis Topic Selection (69990021) [1 unit]

B Academic Activity @ (69990031) [1unit]

3) Technical Courses from Selected Educational Concentration [minimum of 15units]

B All master’s students must finish one 1-credit 100-level course from selected concentration
(track). This one credit can be used as either a major or minor credit, but not both.

B Major “M” courses under the selected concentration [9~12 units]

B Minor “m” courses under the selected concentration [3~6 units]

4) Complementary Courses



Master’s students without prerequisite background knowledge or undergraduate course(s) will be
required by advisor(s) to take complementary course(s) which cannot be counted as the technical
course credits for fulfilling the M.S. coursework requirement.

(a) Note: Students from Hong Kong, Macau, and Taiwan can choose the listed political theory
courses; or they can take courses listed under “General Introduction of China” (Course No.
00000007, 2-3 units) to replace the political theory courses, and after taking these courses,
technical courses can be taken to make up the remaining units.

International students can choose courses listed under “General Introduction of China” (Course
No. 00000007, 2 to 3 units) to replace the political theory courses. After taking these courses,
technical courses can be taken to make up the remaining units.

Detailed requirements and list of “General Introduction of China” courses can be found in the
document “Overview of the Courses Exempted for Students from Hong Kong, Macau, and
Taiwan, and Interenational Students (Postgraduate) of Tsinghua University”.

(b) Note: In addition to taking English Academic Writing and Communication, international
students must also meet the Chinese Language requirement by providing proofs of Chinese
language proficiency or taking Chinese Course, depending on the students’ Chinese language
level.

(c) Note: Students are encouraged to form interdisciplinary teams to study and try to solve
interdisciplinary open problems or industry-involved projects.

(d) Note: TBSI encourages M.S. students to attend academic activities. The academic activity
requirement includes two categories. The first category consists of important and mandatory
activities, which are organized by TBSI. And all students must participate. The other category
is a series of research seminars. Students must attend at least 8 seminars per semester. Students
should write a brief summary with no less than 300 words for each seminar attended. A final
report containing all summaries and proofs of attendance must be submitted to SEO at the end
of each semester. This Academic Activity course is held every semester and will be graded as
Pass or Fail. Students could earn at most 1 unit per year. 1 unit is required for the M.S. degree
program.



Appendix Il. Course List for Nine Educational Concentrations

The following table lists all TBSI technical courses. Whether a course is major or minor depends on a student’s selected concentration.
The 9 concentrations are Columns 3 to 11 of the following table. Each student should follow the column corresponding to his/her
selected concentration when deciding the major and minor courses to meet the minimum 15 major and minor unit requirements. For
example, a student of D1T3 (Discipline 1 and Track 3) should follow the 5th column in the table. The 2" last column (“Ph.D. Only”),
if checked, restricts the corresponding technical course(s) to Ph.D. students.

In addition to the courses listed in the following table, other technical courses within TBSI approved by advisor(s) may also meet

certain credit requirements.

13 2

Courses are grouped based on track. Notation: “M” means Major course and “m

minor course.

Discipline 1 Discipline 2 Discipline 3
Courses Environmental Science and Data Science and Precision Medicine and
New Energy Technology | Information Technology Public Health
c | D1T1 | D1T2 | D1T3: | D2T1 | D272 | D2T3 | D3T1 | D3T2 | D3T3 % §
Track One: Course No.| 2. |Physics-| Math- | Life- |Physics-| Math- | Life- |Physics-| Math- | Life- |g|0
“ | Chem | Data |Sciences| Chem | Data |Sciences| Chem | Data |Sciences|2 |S
Introduction of Physics Chemistry
Disciplines #) B4k 22 22 R 41 1 M m m M m m M m m
_ H il - BBy
Neno-eneray Materials SRTHEIRM g6000012| 2 | M m m M m m M m m
Thermal Physics and Engineering #
A b T 2 86000021 1 M m m M m m M m m
Dynamics of Environmental Systems:
Principles of Mass Transformation
and Energy Flow R55 2 48 5 i 72 5 86000032/ 2 M m m m m m m m m
b
Sustainable Development:  Ethics,
Physics and Technology WJ #F %2 & 86000241 | 1 M M M M m m M m m
e ARE, HLERIRHEIR




Chaos and Complexity — System
Dynamics Approach y& i fll & 24 -
RGN 155

86000651

Computational Materials and

Materials Genome Initiative it % %1 86000373
B2 SRR L R 2 T2
Materials Physics #1814 3 86000433

Materials Chemistry #1 £k 2

86000383

Principle of Environmental Behavior
AT v

86000312

Advanced Materials Characterization:
Principles and New Developments 5t

BEMBLRAE:  JR BN B Rt

86000423

Materials and Devices of Energy
Storage and Conversion GEJS RS
el MORLAIERAF

86000411

MEMS and Its ApplicationMEMS
HRH

86000103

Materials Science and Engineering #4

FIRHY 5 TR

86000663

Micro Sensors fHi{% 2% 2%

86000122

Introduction of Photonics )t FE T~ 1%
%

86000523

Nanomaterials and Nanotechnology

AP SEPERSEIUN

86000533

Optical Fiber Communications Y 4F
bl

86000573




Nanoscale Fabrication and
Optoelectronic Devices 442K il T. 1 86000322 M m m M m m M m m
JHT RS
TrackTwo: D1T1 | D1T2 | D1T3 | D2T1 | D212 | D2T3 | D3T1 | D3T2 | D3T3
Energy-Environment and Data-
Information 100 level course BEJ m M m m M m m M m
WESHURE B
Fundamentals of Applied Information
Theory i FH {2 £ 16 2l 86000132 m M m M M M m M m
Introduction of Smart Grid % 5§ Hi, ™
e 86000042 M M M M M M m M m
Supply Chain Design and
Management 5 it | 90000054 mo| Mmoo Mo Mo MMM m
Computational Photography it % 1% 86000603 m m m M M M m m m
(&2
Introduction to Stochastic Processes
SN L B 86000082 m M m m M m m M m
!%t{/:\ductlon to Probability Theory 26000073 m M m M M M m M m
Optimization Methods for Power
systems i RGef L rikie | 00000401 mo My Mmoo Mmoo mm
Markov ~ Chains:  Theory and
Applications & /KRB R EE: it 586000471 m M m m M m m M m
N FH
Discrete-Event Simulation & #(ZE4:
RGN 86000493 m M m M M M m M m
Inference and Information {5 S 41 | 86000513 m M m m M m m m m




Learning from Data 4/ % >

86000503

Distributed Control and Optimization
of Power Systems Hi, JJ & 4t 5 i 2\
EH 5 1k

86000583

Mathematical Statistics and
Application in R¥(H % 1H5 R1IES
7

86000563

Introduction to Queuing Theory and
its Applications HEBA 18 K H 5

86000593

Seminar in Data Science and
Information Technology %4 £} %% 5
(ERSErZ NARTN S

86000362

Geometric and Topological Data

Analysis JU -5 ¥ 208 20

86000391

Fundamentals of Digital Image and
Video Processing (7 K% S AmAL
i

86000633

Operations Research iz % &

76000093

Estimation and Control of Dynamical

Systems ) /1 & 4 I vHAN 45

86000643

Advanced Managerial Economics =
R IA T

86000072

Introduction to Financial Engineering
BRI

86000092

Foundations for Big Data Analytics X
Kol oy e H Al

86000152

ITS and High-accuracy Positioning

Technologies % BEAZ I =y A% & 2 {7

86000062




Next-Generation of Internet and Web
AR

86000143

Mobile and Pervasive Computing %

BB A E T

86000111

Energy Systems and Control AEJ %
g5

86000251

Analysis and Optimization on
Logistics System it & 48 731 M AR
1

86000292

Introduction to Advanced ITS Hi4L %
RZIERGE S W

86000442

Traffic Modeling and Simulation %2 i

HEARE 17

86000402

Hybrid System Design for Smart City

86000482

PEWTIREG Ra it
Introduction to Nonlinear

Optimization £ PEMR A EIA

86000461

Introduction to Quantitative
Investment &L B A IS

76000082

Optimization Theory and Machine
Learning e AL BRI FIAL 2% 52 >

86000611

Compressive Sensing with Sparse
Models:
Theory, Algorithms, and Applications
IR S Hg . BOE
5%

86000621

Intellectual Property Management

FIAR P AUE B

76000052




TrackThree: D1T1 | D1T2 | D1T3 | D2T1 | D212 | D2T3 | D3T1 | D3T2 | D3T3
Design of Precision Medicine
Platforms for Disease Diagnosis
and Therapeutics % #E =571 & [ m m M m m M M M M
Wit S i 12 W G 7 v
T(r?:n)slational Research(C) ¥ {L i 52 86000221 m m M m m M m m M
Introduction to Mechanobiology HL#
H W22 86000542 m m M m m m M M M
Technology Advances for
Regenerative Medicine 74 & %%+ 86000553 m m M m m m M M M
R
Introduction to Microfluidics i #%
SR m m M m m M M M M
Biophotonics for Engineers 445 1
B oo b sy 86000333 M m M M m m M M M
Introduction to  Computer-Aided
Tissue Engineering 154148 81424 86000202 m m M m m M M M M
T
T(raBn)sIationaI Research (B)#: LA 5 86000211 m m M m m M M M M
Introduction to Advanced Medical
Device Design and Fabrication = 86000341 m m M m m M M M M
RIT Ak TE A RS 1R
Tissue Engineering 4143 T ¢ 86000231 m m M m m M M M M
Soft Material Module 1: Biological
Soft Materials # A4 EHEL 1. 7186000261 m m M m m M M M M

ULNDR




Soft Material Module 2: Synthetic and
Hybrid Soft Materials % it £HEH 86000271
20 B TRE AR

Soft Material Module 3: Fabrication
of Biomaterials % A BHREL 3: 42 86000281
YIM R TR

Vision and Imaging Science {7

w0 ) 2 86000351

Current Topics in Cancer Biology ¥

SR IR 86000673







