EFEZBEBREMAETLREERKER

Information Form for SJTU Graduate Profession Courses

PRFEFE A {Z B Basic Information

*URFEA AR

Course Name

(*h3C Chinese) B B HIAR

(J£3 English) Thin Film Materials and Technique

EY VAN By
0 S St
48 (1 Z=25r=16 KD
Credits 3 Teaching Hours ¢ #7116 ik
S TFUL2E 1 o ¢ R s s ] #5 Spanning over A
) 3 Fall 5N .
Semester KEEH Fa Cross-semester? | |Semesters (& EHZEH.
A HLEEL 2K 7 P ; LR AR VAND S
PR AEEIR Program Elective PRI R 4 HERFE For full-time students
Course Type Course Course Type
PR 5T . - WIEE K S
) 1 : D 1 Level
Course Category LR Specialized Course Targeting Students 1 ¥-FE Doctoral Leve
RS —
Instruction H13C Chinese IK.}%%ﬁﬁ PR % In class teaching
Teaching Method
Language
*RR IR - : FEEETA | e
1 A | A
Grade 555 Letter grading Fxam Method W Essay
% 1 4
SRR | pppbpisets T
School
TR A -
Subject e,
1135 2 4 Name | T.%5 ID FAL School 1k %2 77 2\ E-mail
Person in charge | g1 re FHEVRR 2 TR ybdai@sjtu.edu.cn

IEY E{E B Extended Information

“URFE T/
(H30)

Course Description

(O BORERRFEE L. #eA Hbn . EBHFENRE. BBRES AT 200 7.

URREERL: APREE R A RERL 2 5 TR R AR AR R 2 Bl AR 1 — T TR bk iz iR
HeAHbR: AUREE B A2 E AR GO R R S EOR IR AR, T i 0
FBHAWETE SR FERIBUIR Sa s, R NG S i Tl AR 4T F I8 se ki o
TEHANE: ARRREBON RGN AR S BRI IR RIR, 32N F OIS
FRAPBHE AR B HoR . FBLRALEOR . FEAUEOR . FREACEAR . B
JR -2 CREEE ) 265 BB S — 8 — IIEORD . BN 55 J LR B2

FAERRE: MR REEIE A

PR FE A
(English)
Course Description

SR8, BIEE JRIEIATE.D

"Thin Film Materials and Technique" is a specialized elective course for doctoral students
majoring in materials science and engineering, and those in other related disciplines.

This course aims to enable students to systematically grasp the basic knowledge of thin film
materials and technique, have a general understanding of the developing trends and some frontier
directions in this field, and lay a solid foundation for future career related to thin film materials.

This course will systematically introduces the fundamentals of thin film materials and
technique, including the basic characteristics of thin film materials, and their preparation,
characterization, simulation, patterning techniques and applications. Besides, a newly emerging
discipline, i.e., printed electronics, which features the combination of the preparation and
patterning of thin film materials in one simple, flexible and low-cost technique will also be
covered.

Prerequisite course: Fundamentals of Materials Science

1/5 2020.04




CGEBFIERIE, FINAE:

L EEAR. RS a5

=N FENE WA | #HEFRK
S AR | EEEA T XS EE SRR, T 3 PR HZ
A AR SF RN, IR/ e R G Y PRE TS
1. R E X Pk R B v, PN A K T AR
2. PR SERL | BIMA.
N
3. LI
4. WIS
5. A | R SHTTRREOR Y ST TR 51k 15 PR HZ
/N S FHUTRR, PR S AR DU B AR B PR TS
1. SHPREA IR T RAME . OGN Tk
2. FESAHVIREAR | HNIEF AR, (b SAH TR AR
(1555 AR sk 2= S AU S & 8
AHULESF DR AES MR E AR A
PIRARARE . [EAHANE . BHEE R4 7%
NRFERUL B IR E T
B HERAE | AT X STERATH . AR TAT 3 PRE I
VN S5 AR i R D' TS B ) A SR R A PR TS
1. JE R EE R RAE ML M RAEP N, B s 3
2. WEEMANY | HBas KPR BB TEHS S5
2 TESRRAE %ﬁﬁ#%@%,:&%¥ﬁ%«ﬁ&
(*i{ 3. T SR LT~ HE T L Ot T RS 1S 7 VIS 2 I 5
Svilab RN
yllabus
FEUUE. AR | W A TR R—— T3 15 i SR s
7N NS ZRERD AR AR, 57 WA HE
1. R TR | 3h 725 7 10 AR AR A S ) TR |
7N FEARGNTT, Al i VL 4 OUAR A 5% bR KAEK
2. ALK T | A DA R SRR R
Bl) S35 TGt
3. dEm TR S5
SLYilis
S, HREETEAL | = b FH R A R R A B 3 PR 2
A R, 1L h 5 TRz ek, FEARRR P WS
1. WHHEBEEEA | 1ET7%
A
2. FERLRR B HIAE
FNFE. EDRIEF | R T2 () S A & R LN FH AT, 6 PR P
1. EPRIHF2A3EA | LR R ENRIH AR . YRR ED R 1t 58 WS
ME& FTER TR ED R SR BRI ~F Fi i B
2. ENREEAR KRB A FT BN, ENHTEN S Ab
3. AEIRIAL R L&, WIHERRN, W] R SR AR
4. FERF5HPZE SJE. AU, BE. BRACKAM L[]
BN SRR AL S S
NSk, wE, B PET. PEN.
2/5 2020.04




PL. . 9K AFN, MR
K AR R el UH RS s
IEEE) =

B, RN | TR A G AR L EROR 3 R PR
1. PSR TasfE | BHREFEIAE i 3 8RB AT, B 1 WER
2. HEVEGRE HEAE HIVERE P S OGS AF IR HT, TR
3. JEHLL AR | AL AR RLIIEAE R R e RS . LA
7t D5 RS A7 THT FE 2P 5 SRS
4. TS BE R ki 2 7 eI RERIAHIELD L
TSR ) N2 o
S8, BEEE JIRIEEHED
. Credit Teaching
Chapter Main content hour method
Chapter 1. The basic | The definition of thin film and its 3 class
characteristics of thin | relation to thick film. The main size lecture,
film materials effects in thin film. The characteristics of class
1. The definition of thin film/substrate system and the discussion
thin film adhesion measurement methods. Internal
2. The size effects in | stress and film exfoliation.
thin film
3. Thin film and
substrate
4. Internal stress
Chapter 2. The Two kinds of vapor deposition 15 class
preparation techniques: physical vapor deposition lecture,
techniques of thin (PVD) and chemical vapor deposition class
films (CVD), PVD techniques: vacuum discussion
1. Vapor deposition evaporation, molecular beam epitaxy
techniques (MBE), pulsed-laser ablation, sputtering
2 EPN 2. Non-vapor and reactive sputtering, and CVD
(English) deposition techniques | techniques: plasma-enhanced chemical
Syllabus vapor deposition (PECVD), metal-
organic chemical vapor deposition
(MOCVD). Non-vapor deposition
techniques: liquid-phase epitaxy, solid-
phase epitaxy, Langmuir-Blodgett
method, and chemical solution coating.
Chapter 3. The The working-principles of grazing- 3 class
characterization incidence X-ray diffraction (GIXRD), lecture,
techniques of thin reflection high-energy electron class
films diffraction (RHEED), spectroscopic discussion
1. Structure ellipsometry (SE) and their applications
characterization of in the structure characterization of thin
thin films films. The applications of transmission
2. Microstructure and | electron microscope (TEM), scanning
morphology electron microscope (SEM), and
characterization of scanning probe microscope (SPM) in the
thin films microstructure and morphology
3. Composition characterization of thin films. The
characterization of applications of secondary ion mass
thin films spectrometry (SIMS), Auger electron
spectroscopy (AES), and photoelectron
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spectroscopy (PES) in the composition
characterization of thin films.

Chapter 4. The The principles of two commonly-used 15 class
simulation molecular simulation techniques: lecture,
techniques of thin molecular dynamics (MD) and Monte class
films Carlo (MC) methods. The technical discussion,
1. Commonly-used details of the application of MD method quiz, big
molecular simulation | in the growth simulation of thin films. project
techniques The calculation of pair correlation
2. The growth function (PCF), bond-angle distribution
simulation of thin function, static structure factor (SSF),
films via molecular and ring statistics of amorphous films
dynamics method simulated by MD method.
3. Structures and
physical properties of
amorphous thin films
Chapter 5. The The merits and shortcomings of three 3 class
patterning techniques | kinds of commonly-used patterning lecture,
of thin films techniques of thin films, wet etching and class
1. Commonly-used dry etching. The fabrication methods of discussion
patterning techniques | mask.
of thin films
2. Mask fabrication
Chapter 6. Printed The basic concept of printed electronics 6 class
electronics and its applications. Several commonly- lecture,
1. Basic concept of used printing technologies: screen class
printed electronics printing, inkjet printing, gravure discussion
2. Printing printing, flexographic printing, offset
technology printing, nanoimprint, and microcontact
3. Printable materials | printing (uCP), pre- and post-printing
4. Substrate and processes, coffee-ring effect. Printable
barrier layer conducting materials: metallic materials,

organic materials, ceramics, and carbon

nanomaterials. Printable semiconductor

materials: organic semiconductor, oxide

semiconductor, silicon. Substrate

materials: PET, PEN, PI, glass,

nanocellulose paper, stainless steel. Two

kinds of barrier layers for preventing

water vapor and oxygen transmission:

passive and active barrier layers.
Chapter 7. The The applications of semiconductor thin 3 class
applications of thin films in the fabrication of electronic lecture,
films devices, such as thin film transistors class
1. Semiconductor (TFTs), thin film solar cells. The discussion
electronic devices applications of magnetic thin films in the
2. Magnetic devices | fabrication of magnetoresistive and
3. Piezoelectric and magneto-optical devices. The
pyroelectric devices | applications of piezoelectric and
4. wear and corrosion | pyroelectric thin films in the fabrication
resistant coatings of transducer, infrared detection and

imaging devices. The applications of

superhard thin films (e.g., diamond and

diamond-like carbon) in the field of wear
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and corrosion resistance.
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AR R Based upon learning in classroom and by themselves, students are required to choose a
(Enelish) specific topic in the field of thin film materials and technique, and after literature survey and
R nEis ¢ summary, write a paper with no less than 3000 Chinese characters and then make an oral
cquirements presentation about 15 minutes accordingly. The paper and the oral presentation will each
account for 50% of the final grade.
(b #Z. MIETREED
BRI | T
) 1. ARG, REESEE, Blestiidt (2013)
Resources 2. TEERS, [R] HMATER, BENFEE, BB 1997
3. BRI MRL BORRHNA, EHEmE, S5AE MR (2012)
4. WEEMEIERES CGETRO, [SC18EAREE, XITEEERE, FEE TR (2013)
(S8, 5 IRIEEHED
Reference:
AR R 1. Thin Film Growth, Zigin Wu et al., Science Press (2013)
(En li;h )‘ 2. Electronic Thin Film Science, King-Ning Tu et al., Macmillan (1992)
& 3. Printed Electronics: Materials, Technologies, and Applications, Zheng Cui et al., Higher
Resources Ed -
ucation Press (2012)
4. Materials Science of Thin Films: Deposition & Structure (2nd edition), M. Ohring, Academic
Press (2002)
H/iE
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