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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.

1. AL FK Course Title £ SR 5 2344 Semiconductor Physics and Devices
2 BREAR ¥)# % Department of Physics
Originating Department
, RS PHY326-15
Course Code
4. RS Credit Value 4
5 oESRI ks Major elective
Course Type
6. BREH] FZ= ] Spring Semester
Semester
7. BREF Xif English & Chinese
Teaching Language
i, B, WA
H R 227 %
BREHT. FTB¥R. BAT | he.ht@sustc.edu.cn@sustc.edu.cn
X (WEBABRR, HFIHKR
. HbAZREIT D 0755-88018288
) Instructor(s), Affiliation&
Contact HE Hongtao, Associate Professor, Physics Department
(For team teaching, please list
all instructors) Rm.227, No.2 Research Bldg.
he.ht@sustc.edu.cn
0755-88018288
SEWRIBIE. FTR¥AR. KRR
9. HR Ff € To be determined
Tutor/TA(s), Contact
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Maximum Enrolment

(Optional)
BHHR Cisid JBIEERR | He (75 R AAEEEA) JoE din)
Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |Total
PR 64 BRGNS 64
Credit Hours

FBRE. HESEIER
Pre-requisites or Other
Academic Requirements

[& #4738 Introduction to Solid State Physics (PHY321-15)

SRS HEZIMR
Courses for which this course
is a pre-requisite

T N/A

HEERBRARENZR e N/A
Cross-listing Dept.

BRI K% H G SYLLABUS
# % B4 Course Objectives

PRV S S B RITBL A B OUIRAE . EASPREET, B TR B A T A UHE - AR LS 28
PSRRI, HEENREE: U AR A LR R RIS RE: FEER TRt o

A P PRRBG T U SRR, AP ARSI TR Ba LIS SR on 4 SR SR
filhs PRI K MIS 585 - PURRIG L. R RVFIRBILT, toRE TS0 PAREDCAMERT . AR B
AP S A . ATRFRONE T0f LA WA R B RSB AR, D922k DU SR 22 51 2 SR B s B A
B EH I P22 R T AT o S ARDRHIIE FT4T S 26tk

Introduce the fundamental physics of semiconductors and its application in semiconductor devices. Main content includes
the carrier statistics in SMs, the dynamics of non-equilibrium carriers in SMs, p-n junction, SM surface and MIS
structures, SM heterostructures, and optical properties of SMs. It will pave the way for future study of advanced
semiconductor physics or scientific research in the field of semiconductors.

ik % 3 R Learning Outcomes

Lo TR BE T S5 4 I F BRAR O - SR W B ) R e R
Band theory of SMs: effective mass approximation

2. PR GAR rh 25 b 2% S5 AT R E RE R IR TR RS X 2 S (A B 5 A 5
Defects and impurities in SMs

3. EEPEIEBER TR A
Carrier statistics in degenerate and non-degenerate SMs

4. BRAFSEE - T AR ) R B R 2R
Electrical properties of SMs: drift mobility & carrier scattering

5. B RRT AR TR BE s
Generation and recombination of Non-equilibrium carriers

6. PRMFTUR pn £ HRRELE . MIS G5B REL, FEARAH R T RS SR, JF T X e SR S A 7E AR DT TH Y
izH

SMs junctions and its application in electronic devices
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7. BRESREDCINER . IR, SRR AN GETEA

Optical, thermoelectric, magnetotransport properties of SMs

17.  REANARHEZEER (ERESUIOONE, WRERANMATURTOC EEeesS ke, #2HHIEHR
EHA
Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)

1. ESEAF B TIRES Electronic states in semiconductors (SMs)

F—R: LSRR LSRR FIREMEN; R ThETREARERRE; TG . A
TTT-V A TT-VI RALA P02 SR RS Y 45 14

2. YA F TGRS Defects and impurities in SMs
A . BaniET R R: - VRS H R8T RESL: SRIG. A4 REL
3. PRMEN TSG04 Carrier statistics in SMs

F= DU REEE; PRI TG0 A AR SARIBIR TR AR SRR TR
RO BRI s RS

4. SRS HME Conductivity in SMs

WM. BT RERIED) TR, BTG ERR SRR KR, BRI S RRE
ANRERR R BHZ 2T BSRNSGIHEIS, B PR SRR T ZREAHEET BRIRAN

5. AEFHTEA T Non—equilibrium carriers in SMs

BN R ARPEERTIEAS RS BRI dEFORRE: EEHR: BTy Huash;
BT IERzs) ZHHEC RN, ST

6. p-n%% p-n junction

B\ LA pn SR HEEH K pon ZHURHEERRE: pn A pn G5 S pon SREEAN
7. &R T Metal-SM contact

B SRS EA HRR A SR SR EA R I DR T T R R A
8. RP{RKIME MIS 458 SM surface and MIS structure

Ft— TR R REEDRN; MIS SR AR, -8R SRR RS KT
B R ARIXT pn SRR RN

9. (5 {kFHLE SM heterojunctions
W= FIUE: R KETE: RN RREEHN: RRAERETIINH: S8 %

10. FSEP =R S KM SR (&dF) Optical properties of SM
BT AR CERERDEEEE  CERERDURIG SRS ERERDUERESRL AR
DU S Ol

1. LSRR HEMR (&) Thermoelectric properties of SM

RN ) — A P RRRIRZE RN HE, LRI NN B RRRIB BN RS R R E R,
P R RN R

12. P PURBAE RN GETE

EHRN; BEBHAONE; WEOGRON; B TACE RN, AN, SRR RN R PH RO A R T HOAR LA
H

18.  #FHMRHEEZE%HR Textbook and Supplementary Readings
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(D) SRy, R KFTH P84, By Tkl itt.

(2) TR EEERL, HE, SRk, Bt

(3) - FHAEYH 58, Donald H. Neamen, L Tl H A

PAETE A
Type of
Assessment

H & Attendance
PRERI

Class
Performance

UNIL 3

Quiz

WRIEBH Projects
ek
Assignments

BB
Mid-Term Test

HRER

Final Exam
BRME

Final
Presentation
HE (TREFE
BU5 A BV
=0

Others (The
above may be
modified as
necessary)

it 47 = GRADING SYSTEM

PP ASSESSMENT

HERBRETF N FHLLET
% of final Penalty
score

=

Notes

20%

40%

40%

MA. +=%%%%%] Letter Grading
OB. =g GE/AEM) Pass/Fail Grading

2 &t REVIEW AND APPROVAL

FRERBOETUTRENZR 2 HIGET

This Course has been approved by the following person or committee of authority

WERHEE SR RS
Education Instruction Committee of Physics department




