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Department of Engineering and System Science
National Tsing Hua University
PhD Qualification Exam Rules

The rules are approved by the Departmental Affairs Meeting on December 28, 2011
Amended on February 22, 2012
Amended on November 28, 2012
Amended on December 26, 2012
Amended on March 26, 2014
Amended on August 26, 2015
Amended on September 30, 2015
Amended on November 8, 2016
Amended on March 17, 2021
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The subjects covered in the PhD Qualification Exam include:
(1) Principles of Nuclear Engineering ( % 1 /& 32 ) ~ Nuclear Radiation Measurement ( {5 & & ) ~

Engineering Thermodynamics ( 1 4244 # % ) ~ Heat Transfer ( #1;% ) ~ Fluid Mechanics ( j®
9+ &) - Principles of Microsystem Engineering ( 2 #c3f % %1 422 72 ) ~ Advanced
Nanotechnology ( s ##:&F# ) ~ Computational Materials Science ( 3+ & #4414+ 5 ) ~ Physical
Metallurgy (4 32.5 4 ) ~ Thermodynamics of Materials (413#1# 4 £ ) - Introduction to Solid
State Physics ( ] ik 4~ 72 #34; ) ~ Physical Chemistry ( 4~ 32 {* & ) ~ Principles of Electrochemistry
(& “% Rh31) -~ Modern Physics (iT % 4 ) ~ Quantum Mechanism (£ 3 # % ) ~ Plasma
Engineering ( 7. ’JI{T.I #2 ) ~ Electromagnetics ( & #% ) -~ Semiconductor Devices Physics (&
WAy~ % $ 12 )~ Circuits Analysis( 7 ¥ % )~Electronic Devices( & + = i* )~Electronic Systems
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Refer to the Department website for references and scopes.
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All students are required to take 2 subjects listed above as their Exam subjects and hand in the exam
application form. Once completing the registration, students cannot cancel the exam. Students absent

from the exam will get a score of 0.
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The minimum requirement of score for each subject in the Qualification Exam is 70 out of 100. If
students have any doubt about their scores, they can apply for their score review to the Department
within one week after the exam results are announced. When the Department receives the application,
the answer sheets of the applicant will be sent to examiners for reviewing. After receiving the review

results from the examiners, the Department will reply the result of score review to the applicant.
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Students attending the Qualification Exam must register in the same semester. Students cannot attend

the Qualification Exam during suspension of schooling.
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Students can apply for exempting from the Qualification Exam by taking specific courses (see Rule 8).
The procedure is as follows:

(1) Apply for the exemption before the deadline of the course add-and-drop period of the semester.

Register maximum two specific courses to be taken in the semester for the exemption.
(2) Once registered, students cannot request to change the courses.
(3) A registered course passes the exemption application if the score is equal to or higher than A-.
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The specific courses, taken within the past 5 years (exceptional allowed under special circumstances)

before entering the Ph.D. program, with a minimum score A- can be applied for the exemption. But the

application must be done at the same moment for the credit transferring application. Late application is

not accepted.
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Students can register for Qualification Exam, at most two times, after entering to the Ph.D. program.
There is no number limit for the registration of exemption application. Students have to totally pass two
subjects (the exam subjects plus the courses of exemption) within 2 years after the enrollment of the
program (not including suspended year). Students who failed to achieve this requirement are dropped

out.
EXPP S B PAS A TR RN G R A - B fp LR EAY TRz
- &k o

The correspondence between the exam subjects and the specific courses to exempt the exam is given in



Table 1. Both the course title and the course ID must be strictly respected in an exemption application.
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The rules come in force after approved in Departmental Affairs Meeting, likewise for revision of the

rules.
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Table 1: The corresponding table between the exam subjects and the specific courses to exempt the exam

e Ly B HAS A TR RS AP L)
No exam subjects specific courses to exempt the exam

(course ID and title)
21 RIL ESS5110 / NES5010 F i & 4 18 —

! Principles of Nuclear Engineering | (ESS5110/NES5010) Reactor Physics I
NES5211 #5 & & £ (104 5§ & 12 % ESS4050 &
FERFIRE R

2 iR 2 (NESS5211) Radiation Detection Measurement

Nuclear Radiation Measurement (before academic year 2015: ESS4050 3k 3 &2 3>
+ B & R 7 (ESS4050) Principles in Photon &
Particle Measurements)

IR TN ESS5410 / NES5410 * & % 1 4%

3 ESS5410/NES5410) Nuclear React
Engineering Thermodynamics (ESS3410/NES5410) Nuclear Reactor

Engineering
ESS5430 3 ¥ £/ 8
Fin a8 (ESS5430) Advanced Heat Transfer
4 ESS5490 3+ & #n &

Heat Transfer
(ESS5490) Computational Fluid Dynamics

and Heat Transfer
n- ﬁ

5 _ g
Fluid Mechanics (ESS6430) Two-Phase Flow & Boiling Heat

Transfer

£ S N Y A
ESS5850 #¢ % %uzk 2+

6 Principles of Microsystem _ _
(ESS5850) Micro System Design

Engineering

TIGP7402 % # B iEFF (103 5 & 103 510
ER S TIGP5504)

Advanced Nanotechnology (TIGP7402) Advanced Nanotechnology (course

ID before academic year 2014: TIGP5504)

8 G K i TIGP7483 3~ % L (103 £ & 14 £ 51
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exam subjects
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specific courses to exempt the exam
(course ID and title)

Computational Materials Science

TIGP5502)

(TIGP7483) Computational Materials Science
(course ID before academic year 2014:
TIGP5502)

ELRE
Physical Metallurgy

ESS5520 3 ¥4 312,> &
(ESS5520) Advanced Physical Metallurgy

10

P 5

Thermodynamics of Materials

ESS5505 H i+ &
(ESS5505) Thermodynamics of Solid State

11

PR
Introduction to Solid State Physics

ESS5390 / TIGP7441 H s =@~ (103 & &£ 1
ar #1 52 TIGP5509)

(ESS5390/TIGP7441) Solid State Physics I
(course ID before academic year 2014:
TIGP5509)

12

/z I@ qL §
Physical Chemistry

ESS5898 s 4= B 415 #m &

TIGP7476 % 4% & B i+ 5 (103 £ & v % L5
TIGP5520)

TIGP7271 & &4 12 i § -

B:E 1D

(ESS5898) Introduction to Soft Condensed
Matter

or

(TIGP7476) Organometallic Chemistry (course
ID before academic year 2014: TIGP5520)
(Select one from two)

or

(TIGP7271) Advanced Physical Chemistry (I)

(Select one from three)

13

TtERE

Principles of Electrochemistry

ESS5847 4 i &~ 4722 51 % (TIGP % 425
AAF L PEPRLTRYLFE) &

ESS5590 1 #2 % it & (2:F 1)

(ESS5847) Bioanalytical Chemistry : Basic
Principles and Lab Projects (TIGP Nano Program
students are not eligible for this subject to
exempt from the written qualification
examination)

or
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Probability and Statistics

Sn5e ETAP
No. exam subjects specific courses to exempt the exam
(course ID and title)
(ESS5590) Electrochemistry for Engineers
(Select one from two)
ESS5620 ¢ + &2 X k| & & fgéf &
PHYS4670 Fs # 4vig B AR (2:E 1)
(ESS5620) Neutron and X-Ray Small Angle
14 TR Scattering
Modern Physics or
(PHYS4670) Applications of Synchrotron
Accelerator Light Source
(Select one from two)
s 2+4 7 ESS5822 /& + #+ 4 & Hjt
Quantum Mechanics (ESS5822) Molecular Dynamics Simulations
6 wL A ESS5340 % %t 2/
Plasma Engineering (ESS5340) Plasma Engineering and Applications
. TRE ESS5271 ik 1 42
Electromagnetics (ESS5271) Microwave Engineering
8 FERaRSE ESS5230 L 4 = i 44 52
Semiconductor Devices Physics | (ESS5230) Semiconductor Devices Physics
TR ESS5290 8 & 5 4f 48 7 B3k 3t
19 Electric Cireuits (ESS5290) Mixed-Signal Integrated Circuit
Design
20 RE R ESS5200 e + 1 4%
Electronic Devices Microelectronic Engineering
T3 ks
2! Electronic Systems N/A
- MWELL kAL ESS5267% %k ez g m 47
Signals and Systems (ESS5267) Advanced System and Signal Analysis
23 ikl N/A




