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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.
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BFR4LFK Course Title

L B T E

Optoelectronic Devices Fabrication Laboratory

BB R
Originating Department

BTE5HEALIER
Department of Electrical and Electronic Engineering

RS S

EE322

Course Code
FRZ 4 Credit Value 2
RS Lk k51 Major Elective Courses
Course Type
BREH #7= Spring
Semester

N FHZLXiE English & Chinese
HRIEH C MR N VT3 STECE DICIR -

Teaching Language (Textbooks, Homework, Examinations and Lecture Notes: English. Detailed
Explanations: Chinese)

BEBIT. FRER. BEF | gy

2 (?EIE}BE]Mﬁﬁ’ WHBR| 7155 T %, 0755-88018522, chensm@sustech.edu.cn

R REI) CHEN Shuming

Instructor(s), Affiliation& | Department of Electrical and Electronic Engineering

Contact 0755-88018522

(For team teaching, please list | chensm@sustech.edu.cn

all instructors)

SEWRIBIE. FTR¥R. KR

FR %\ i To be announced

Tutor/TA(s), Contact

HERABRB(FTAIR)

Maximum Enrolment 12

(Optional)

BHEFTR BHR AR | LRI HEGERMAEH) JSEdiny

Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |(Total

2208 16 0 32 0 48

Credit Hours
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Pre-requisites or Other
Academic Requirements

EE204 Introduction to Semiconductor Devices

RERE, HEFAHY EE403 R 5 IMMHAR S it

Courses for which this course
is a pre-requisite

EE403 Introduction to Display and Lighting Technologies

HEERBEABENEE | A

Cross-listing Dept.

HERN K% HG SYLLABUS
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To introduce the clean room, high vacuum, thin film deposition (including sputtering, thermal evaporation, e-beam
evaporation, plasma enhanced chemical vapor deposition, spin coating), thin film patterning (including
photolithography, laser direct writing, screen printing, inkjet printing),etching and other fundamental fabrication
processes. Thin film characterization techniques including transmission, reflection, absorption, resistivity, thickness,
surface morphology are also covered.

To introduce the working mechanisms, the fabrication processes and the characterization techniques of various
optoelectronic devices including organic light-emitting diodes (OLED), quantum dot light-emitting diodes (QLED),
alternating current thin-film electroluminescent devices (ACTFEL), photovoltaic (solar) cells, thin-film transistors
(TFT) and etc.

Laboratory course requires hands-on work in fabricating and characterizing various thin films (including metal,
organic and ceramic) and devices (including OLED, QLED, ACTFEL, OPV and TFT). Process modules including
sputtering, thermal evaporation, e-beam evaporation, plasma enhanced chemical vapor deposition, spin coating,
photolithography, laser direct writing, screen printing, inkjet printing, etching and etc will be covered. Student will also
learn to characterize the fabricated thin films and devices.
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After completing this course, the students will be able to:

1. Understand the fabrication and characterization techniques of functional thin-films;

2. Understand the patterning and etching techniques of functional thin-films;

3. Understand the working principles, fabrication processes and characterization techniques of optoelectronic devices

including O

LED, QLED, ACTFEL, OPV, TFT and etc.;

4. Get the hands-on experience in clean room, high vacuum, thin-film and device fabrication and characterization;

5. Apply the learned knowledge to explain the experimental data and disclose the scientific rules hidden behind the

data;

6. Design novel optoelectronic devices and conduct experiments to fabricate and characterize the devices;

7. Enhance the abilities of hands-on, literature searching, data processing, data analysis, team communication, oral
presentation and scientific writing.
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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.)
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Week 1 (Lecture): 1. Course Introduction; 2. Vacuum Technology and Clean Room
Week 2 (Lab): 1. Lab Safety Training; 2. Equipment Operation Training

Week 3 (Lecture): Thin Film Deposition (Sputtering, Thermal Evaporation, E-Beam Evaporation, Plasma Enhanced
Chemical Vapor Deposition) and Characterization

Week 4 (Lab): Metal and Organic Thin Film Deposition and Characterization (Transmission, Reflection, Sheet
Resistance, Thickness) Laboratory

Week 5 (Lecture): Thin Film Patterning (Photolithography, Laser Direct Writing, Screen Printing, Inkjet Printing) and
Etching

Week 6 (Lab): Thin Film Patterning and Etching Laboratory

Week 7 (Lecture): Organic Light-Emitting Diodes (OLED): Principles, Fabrication and Characterization
Week 8 (Lab): Organic Light-Emitting Diodes (OLED) Fabrication and Characterization Laboratory
Week 9 (Lecture): Quantum Dot Light-Emitting Diodes (QLED): Principles, Fabrication and Characterization
Week 10 (Lab):  Quantum Dot Light-Emitting Diodes (QLED) Fabrication and Characterization Laboratory

Week 11 (Lecture): Alternating Current Thin-Film Electroluminescent (ACTFEL) Devices: Principles, Fabrication and
Characterization

Week 12 (Lab): ACTFEL Devices Fabrication and Characterization Laboratory

Week 12 (Lecture): Photovoltaic Cells (OPV): Principles, Fabrication and Characterization
Week 14 (Lab): Photovoltaic Cells (OPV) Fabrication and Characterization Laboratory
Week 15 (Lecture): Thin Film Transistors (TFT): Principles, Fabrication and Characterization
Week 16 (Lab): Thin Film Transistors (TFT) Fabrication and Characterization Laboratory

Week 17 (Lecture): Course Summary and Student Project Presentation

bt R B 5% %k Textbook and Supplementary Readings

1 GRS T 2L B wmET (BRI

2. HEEAR SR (HREE, EERF G ISBN: 9787302274834)

1. Optoelectronic Devices Fabrication Laboratory by Shuming Chen, under preparation
2. Thin Film Technologies and Materials by Mingbo Tian (ISBN: 9787302274834)

WIS ASSESSMENT
THETER GaEE Gl HERARSGE S Ba BN
Type of Time % of final Penalty Notes
Assessment score
H & Attendance
WERI THEUH 14 G SEI R 8, 7*2%=14%
Class Even week NA Lab performance and attendance,
Performance 7*2%=14%
UNIL
Quiz
IR H Projects
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Assignments Odd week NA Lab reports. Each report takes up 8%
score.

HFER

Mid-Term Test

BARER

Final Exam

HARME HATH 30 ¥ M AR A O Sk

Final Week 17 NA Final report and oral presentation

Presentation

HE (TRERE
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Others (The
above may be
modified as
necessary)

1843773\ GRADING SYSTEM

A +=HZFH Letter Grading
OB. =&id4%] GEZ/AEE) Pass/Fail Grading

R #t REVIEW AND APPROVAL
FZRERBECEIUTTHENRR S HIET

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




