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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. 24K Course Title Jt2# it Optical Design

R R
2. BT 5HS TR Department of Electrical & Electronic Engineering
Originating Department

3. REES EE311
Course Code

4.  HFEZES Credit Value 3
5. R Lk #% 0+ Major Core Courses
Course Type
TR
6. < Z= Fall
Semester
BRES o . .
7. HEXiE English & Chinese

Teaching Language

BEBT. FE%XE. BEH| L 8, FlZ0E () , BEF 58S TR, Email: wangk@sustech.edu.cn
& () FI IR, 5% 85K | Kai WANG, Associate Professor (Theory Course), Department of Electrical & Electronic

f IR ST Engineering, Email: wangk@sustech.edu.cn

8. i

g:rt‘lt':g:or(s), Affiliation& PRI, BUELRM CGERWD , BT S5 LER, Email xul@sustech.edu.cn

(For team teaching, please list Linlin XU, Teaching Engineer (Experiment Course), Department of Electrical & Electronic
all instructors) Engineering, Email: xull @sustech.edu.cn
LR RIBE. FIRER. BR| YK, I, BT 5HATHA, Email: xiaoxt@mail.sustc.edu.cn

9. VRN Xiangtian XIAO, Teaching Assistant, Department of Electrical & Electronic Engineering,
Tutor/TA(s), Contact Email: xiaoxt@mail.sustc.edu.cn
ERABFRBU(FTAE)

10.  Maximum Enrolment

(Optional)

1. BEFR PR BRI (SER/SES HeEEREEN) SE i)
Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |Total
LSl 32 32 64
Credit Hours
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FBRE. HESEIER
Pre-requisites or Other 7t No
Academic Requirements

JREERAE. HEFIHR
Courses for which this course| & No
is a pre-requisite

HEBERBEARENER
Cross-listing Dept.
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MRIFEARRE S, B RGBT AOIERIANR: JFELIEARE b, @ KRB RPART SO TR R F B #0524 73
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Optical Design is one of the major core courses for the undergraduates with the major of Optoelectronics Information
Science and Engineering, Department of Electrical & Electronic Engineering. Undergraduates with other majors are also
welcome to select this course.

The main objective of this course is to make students know well of the basic concepts, principles as well as analysis and
design methods of nonimaging optics, imaging optics and thin film optics. This course will cultivate students to obtain the
design skills of nonimaging optics, imaging optics and thin film optics, and the abilities of solving different optical design
problems. Students will learn and master algorithms and design methods of nonimaging optics, imaging optics and thin
film optics through case analysis and design training of emerging optical designs both from scientific research and
engineering applications. This course will lay a solid foundation for doing scientific research and engineering technics
development in the area of optoelectronics in the future.
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Through the theory course of Optical Design, students will have a well understand of the basic concepts of nonimaging
optics, imaging optics and thin film optics, and obtain kinds of algorithms and design methods of freeform optics for LED
displays and lighting applications. Besides, students will know well of aberration theory and image quality assessment in
imaging optics, and obtain optical design methods for visual optical system and photographic lens. Moreover, students
will know well of optical characterises of thin films.

Through the experiment course of Optical Design, students will have a good training on the optical design of nonimaging
optics and imaging optics. In addition, students will acquire design methods of computer assistant design and simulation
analysis (e.g. ZEMAX, MATLAB, SolidWorks, etc.) for nonimaging optics and imaging optics. Students will also obtain
detailed algorithms and design methods of nonimaging optics and imaging optics through taking part in optical designs of
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some new freeform lenses and optical systems emerged in scientific research and engineering applications. Through
this experiment course, not only the abilities of optical design, but also the scientific literacy, of students will be well
cultivated.
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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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Phy BB R Bt S N T AE . B VAR E DG S B SE L H DG AE LED RoR SRR R
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The main course contents of Optical Design including introduction of optical design, optical design of LED chip and
packaging, algorithms of freeform optics, applications of freeform optics for LED displays and lighting, primary aberration
theory and aberration correction, image quality assessment, tolerance analysis, visual optical system, photographic lens,
and optical characterization of thin films. This course contains two parts, theory course with 32 class hours and
experiment course with 32 class hours.

AR IR H W Theory Course

S
WA A Course contents Class | #(*/H Week
hour
s
E O A an g R
Chapter 1. Introduction of Optical Design 2 Week 1
s 95 LED & SEPOLA BT
ARMEBAF Bt Chapter 2. Optical Design of LED Chip and Packaging 2 Week 2
Nonimaging F=E @B R T EE 6 Week 3-5
Optical Design Chapter 3. Algorithms of Freeform Optics
VU [ T 6 2ETE LED BRI WA ) B 4 Week 6-7
Chapter 4. Freeform Optics for LED Displays and Lighting
BLE AR R S RERE 4 | Weeks.o

Chapter 5. Primary Aberration Theory and Aberration Correction

BT HERGNE RN MG EAE

BBt Bt Chapter 6. Image Quality Assessment and Tolerance Analysis 4 Week 10-11
Imaging Optical | Z-t% HMEERA I 5 Week 12
Design Chapter 7. Visual Optical System Design
ot = 1 2 ML
H\E AR 5 Week 13

Chapter 8. Photographic Lens Design

BEAFRT | g ot
Thin Film Optical | Chapter 9. Thin Film Optical Design
Design

6 Week 14-16

ARSI R HA H

F5 . L3 .
No. SE%35 H Experiments Class hours PEEM Week
T DIALux fiE BB %1+ Road Lighting Design Based on DIALux
1 2 Week 1
Software
#F SolidWorks ft =45z Hi& 3D Structure Construction Based on
2 . 2 Week 2
SolidWorks Software
3 M\ 38 LCD & ¢Ji ¥t Design of Side Emitting LCD Backlighting 2 Week 3
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4 )51 LED [R5 A e s S st it 6 Week 4-6
Design of Freeform Lens with Uniform Circular Lighting Pattern for LED

5 LED FEFI3 53N A B i th i iE 82 82 1H(DHR=2) 6 Week 7-9
Design of Freeform Lens for LED Array Uniform Lighting (DHR=2)

6 ZEMAX if% 62 BT 5 442 5] ZEMAX Software Learning 2 Week 10

7 B4R %11 Design of Optical System of Microscope 6 Week 11-13

8 Ag 5% 3 51 Design of Optical System of Zoom Lens 6 Week 14-16

b R ES %% A Textbook and Supplementary Readings
(—) ##t Textbook
BB HF WE, JURDEEBRESC BT, WK AL, 2014,
Xiaotong Li and Zhaofeng Lin, Geometrical Optics, Aberrations and Optical Design, Zhejiang University Press, 2014.
2. TR 25, OREIEER (280 ), BTk, 2011,
Jinjun Lu, Optical Thin Film Technology (2nd Edition), Electronic Industry Press, 2011.
(=) EFES%E Supplementary Readings
1. Kai Wang, Sheng Liu, Xiaobing Luo and Dan Wu, Freeform Optics for LED Packages and Applications, John Wiley &
Sons, 2017.
2. Koshel R. John, lllumination Engineering Design with Nonimaging Optics, Wiley-Blackwell (an imprint of John Wiley &
Sons), 2013. (F#FA: R. John Koshel #; EM5, &%, X % (BIETRE: EREE%ET) , BPRHE %
HiR#:, 2016)
BAZITfE ASSESSMENT
PG VA 18] SERERSE T B i
Type of Time % of final Penalty Notes
Assessment score
H &) Attendance
WHRAN
Class
Performance
/NS
Quiz
W H Projects 40
SR AENL 15
Assignments
BhER 15
Mid-Term Test
HARE R 30
Final Exam
RS
Final
Presentation
HE (THRERE
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12434, GRADING SYSTEM

W A +=F%EFH Letter Grading
OB. —&ids ] GEI/AEE) Pass/Fail Grading

P it REVIEW AND APPROVAL
AERRE LT T FHENE RS HRGET

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




