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Institute of Pioneer Semiconductor Innovation
MS Program

Area A — Semiconductor Material and Packaging
Academic Year 2023

Duration of Study | One to Four years

Minimum Credits | 24 Credits (including at least 6 credits of core courses and 12 credits of required elective
Required courses)

Curriculum  and | I.  Students must pass “Seminar” or “R&D Internship” for a total of 2 semesters. Only
Regulations those R&D Internship programs offered through corporations approved by the
Institute will be accredited. Note that these are not counted for the required minimum
24 credits for graduation.

Il.  Students are required to take and pass the online course of Academic and Research
Ethics by the end of the first semester of their enrollment. This will not be counted
for the required credits for graduation.

[1l.  Core Courses (Select a minimum of 2 courses from the list below.)
i.  Thermodymanics of Solid
Ii. electronic Packaging
iii. 3D Integrated Circuits
Iv. Plasma Physics & Process
V. Semiconductor Physics and Devices*
vi. Intro. to Compound Semiconductor Device & Process
vii.  Semiconductor Processings or VLSI Manufacture Technology
viii.  Transmission Electron Microscopy

iX. Electronic Materials
*Semiconductor Physics and Devices (I) or Semiconductor Devices & Physics are equivalent to this
subject

IV. Required Elective Course (Select a minimum of 4 courses from the list below.)
I.  More Than Moore Devices
ii. X-ray Diffraction
iii. Phase Transformations
iv. Diffusion
V. Surface Analysis Techniques
vi. Material Analysis
vii. Crystallography
viii.  Defects in Crystals
iX. Mechanical Behaviours of Materials
X.  Polymer Chemistry
Xi.  Polymer Physics
xii.  Introduction Computational Materials Science
xiii.  Physical Properties of Materials
xiv.  Thin Film Technology
xv. Introduction to Materials Science
xvi.  Applied Electrochemistry
xvii.  Functional Material and Devices
xviii.  Thin Film Electronics Materials
xiX.  Advanced Materials Labs. (p-n junction)
XX.  Solid State Physics
xXi.  Introduction to solid state physics
xxii.  Integrated Circuit Technology (I)
xXiii.  Semiconductor Laboratory
xXiv.  Advanced Compound Semiconductors and Their Applications
XXV. Semiconductor Material and Device Characterization




XXVI.
XXVIil.
XXViii.
XXIX.

Reliability and Failure Physics of Semiconductor Devices

Quantum Mechanics or Quantum Mechanics (I)

Principles and Applications of Materials Characterization Techniques

For other courses that are not listed above, consult with the administrative
staff of the institute for approval.

V. For additional details, refer to the “Master’s Program Academic Regulations” of the
Institute of Pioneer Semiconductor Innovation

VI. These regulations are also applicable for students admitted into IPSI in 2021, 2022
school year.
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Institute of Pioneer Semiconductor Innovation

MS Program
Area B — Semiconductor Device and Processing
Academic Year 2023
Duration of Study | One to Four years
Minimum Credits | 24 Credits (including at least 6 credits of core courses and 12 credits of required elective
Required courses)
Curriculum  and | I.  Students must pass “Seminar” or “R&D Internship” for a total of 2 semesters. Only
Regulations those R&D Internship programs offered through corporations approved by the

Institute will be accredited. Note that these are not counted for the required minimum
24 credits for graduation.

Students are required to take and pass the online course of Academic and Research
Ethics by the end of the first semester of their enrollment. This will not be counted
for the required credits for graduation.

Core Courses (Select a minimum of 2 courses from the list below.)
I.  Semiconductor Processings or Integrated Circuit Technology (I)
ii.  Semiconductor Physics and Devices*
iii.  Solid State Physics or Introduction to solid state physics

IV. Quantum Mechanics**

*Semiconductor Physics and Devices (I) or Semiconductor Devices & Physics are equivalent to this
subject

**Quantum Mechanics (I) is equivalent to this subject

Required Elective Course(Select a minimum of 4 courses from the list below.)
I.  Semiconductor Laboratory
ii.  Semiconductor Physics and Devices (II)
iii.  Intro. to Compound Semiconductor Device & Process
iv. Advanced Compound Semiconductors and Their Applications
V. Semiconductor Material and Device Characterization
vi. Reliability and Failure Physics of Semiconductor Devices
vii. Integrated Circuit Technology (II)
viii. Device and Circuit Characterization Laboratory
iX. Solid State Theory
X.  Silicon Nanometer Devices and Physics
Xi.  Semiconductor Memories and Their Fabrication Technologies
Xii. Power semiconductor devices: Device design, Characteristics, and
Reliability
xiii.  SiC Process Technology
Xiv.  More Than Moore Devices
XV. Device Design and Simulation Lab.
xvi.  Introduction to 2D Semiconductors
Xvii. 2D nanoelectronics: Materials, Physics, and Applications
xviii.  Oxide Electronics
XiX.  Quantum Computing
XX.  Spintronics
xXi.  Functional Materials and Devices
xxii.  Analog Integrated Circuits
xxiii.  Memory Circuits and System
xxiv. Power Integrated Circuits
xXVv. Essence of Nanolithography (I)
xxvi.  Electronic Materials

xxvii.  Introduction to Advanced Instruments(])
xxviii.  Optical Electronics




VI.

XXIX.
XXX.
XXXI.

XXXIl.
XXXIIl.
XXXIV.

XXXV.
XXXVI.

Quantum Physics and Devices

3D Integrated Circuits

Special Topic on ESD Protection Design in Integrated Circuits and
Microelectronics Systems

Semiconductor Optoelectrontic Devices and Physics

Materials Analysis

Spintronics Devices and Magnetic Memory

Nanowire and junctionless transistors

For other courses that are not listed above, consult with the administrative
staff of the institute for approval.

For additional details, refer to the “Master’s Program Academic Regulations” of the
Institute of Pioneer Semiconductor Innovation.

These regulations are also applicable for students admitted into IPSI in 2021, 2022

school year.
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Institute of Pioneer Semiconductor Innovation

MS Program
Area C — Integrated Circuit Design
Academic Year 2023

Duration of Study | One to Four years

Minimum Credits | 24 Credits (including at least 6 credits of core courses and 12 credits of required elective
Required courses)

Curriculum  and | I.  Students must pass “Seminar” or “R&D Internship” for a total of 2 semesters. Only
Regulations those R&D Internship programs offered through corporations approved by the

Institute will be accredited. Note that these are not counted for the required minimum
24 credits for graduation.

Students are required to take and pass the online course of Academic and Research
Ethics by the end of the first semester of their enrollment. This will not be counted
for the required credits for graduation.

Core Courses for Digita/EDA Major (Select a minimum of 2 courses from the list
below.)

i.  Digital Integrated Circuits
ii.  Digital Communication Integrated Circuits
iii. Computer Architecture
Iv. VLSI Digital Signal Processing
V. Physical Design Automation
vi.  Special Topics in Computer Aided Design
vii.  Digital Signal Processing
viii.  Integrated Circuit Design Laboratory

Core Courses for Analog/RF IC Major (Select a minimum of 2 courses from the list
below.)
I.  Analog Integrated Circuits
ii.  Digital Signal Processing
iii. Radio-Frequency Integrated Circuits
iv. Power Integrated Circuits
V. Memory Circuits and System
vi. Microwave Circuits
vii.  High-Frequency Circuit Design and Laboratory

Required Elective Course(Select a minimum of 4 courses from the list below.)
i. Deep learning technology for autonomous driving systems
ii. Intelligent Fog Computing Systems and Designs
iii.  Clinical Application of Medical Electronic Devices
iv. Computer Vision
V. Special Topic on ESD Protection Design in Integrated Circuits and
Microelectronics Systems
vi. Data Conversion Integrated Circuits
vii. Advanced Digital Signal Processing
viii.  Invasive and Non-Invasive Biomedical Engineering
ix. Biomedical Image Processing Systems
X.  THz Wireless Communication System
Xi.  Bio-Medical Circuits and Systems
xii.  Sensing and Actuating Integrated Circuits
xiii.  Quantum Computing
xiv.  Introduction to Waveguides and Component Design
XV. Introduction to Amplifier Design for Radio-Frequency Communication




VI.

XVi.

Applications
For other courses that are not listed above, consult with the administrative
staff of the institute for approval.

For additional details, refer to the “Master’s Program Academic Regulations” of the
Institute of Pioneer Semiconductor Innovation.
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Institute of Pioneer Semiconductor Innovation

Ph.D. Program

Academic Year 2023

Duration of Study

Two to Seven years

Minimum Credits

18 Credits (including at least 6 credits of core courses and least 6 credits of required

Required elective courses)
Minimum Credits
Required for

Direct Admission
without MS
Degree

24 Credits (including at least 6 credits of core courses and 12 credits of required

elective courses, “Seminar” and “R&D Internship” excluded)

Curriculum and

Regulations

Students must pass “Seminar” or “R&D Internship” for a total of 2 semesters.
Only those R&D Internship programs offered through corporations approved by
the Institute will be accredited. Note that these are not counted for the required

minimum 18 credits for graduation.

Students must pass two English courses offered by the Language Teaching and
Research Center of the University or the English Proficiency Test. Application
for the waiver of English courses may be applied by the students who meet the
requirements regulated by the institute for the English Proficiency Test.

Students are required to take and pass the online course of Academic and Research
Ethics by the end of the first semester of their enrollment. This will not be counted

for the required credits for graduation.

For additional details, refer to the “PhD Program Academic Regulations” of the

Institute of Pioneer Semiconductor Innovation.

These regulations are also applicable for students admitted into IPSIin 2021, 2022

school year.




