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BEDBR - IE Objectives and Outline of the Course
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% | While light-emitting diodes and solar cells are optoelectronic devices widely used in daily life, development of new
technologies is still so active to make the devices more efficient and convenient. In this cource the students aim to learn
recent progresses of the optoelectronic devices based on the organic materials through the lectures together with solving
the practice problems.

FEDEEBIZE Learning Objectives

H | BESFHIUBBRIEROEFREEERT 5,

HHEFEERONRFNS L OBEFIREZEET 2,
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Z | Understanding the electronic structure of organic molecules and organic semiconductors

Understanding the optical and electronic properties of organic semiconductors
Understanding the principles of organic optoelectronic devices

il

BEREDERE O HBERE / Fulfillment of Course Goals (JABEE ES&ERIB D &)

B | D [ ik




62160060 HHEF 7 /N4 R T2

REEHEEE Course Plan

No. IEH Topics AZ Content
1 H| A RBEOHWERH, BRIV EZEALEFT /N1 RAKOEE,
= | Introductory talk Introductin of this cource. Progress of optoelectronic device based on organic
materials.
2 B | AELEEOBEFMR (1) KERFOEFHE, sp2 BAEE. /A HE
= | Electronic states of organic | Electron orbitals of carbon atomes, sp2 hybridized orbital, pi-conjugation
semiconductors (1)
3 B | AL EEOBEFMR (2) AFEE, EERRE R, HOMO & LUMO, pn &
= | Electronic states of organic | Molecular orbitals, ground and excited states, HOMO and LUMO, pn junctions
semiconductors (I1)
4 B | t%2&% TN & Fak, IREVENL, h—2 v DEKBL, 7727 - 3V FroFE, B%ERD
Z | Optical transitions Absorption and emission, vibrational states, Kasher's law, Frank-Condon principle,
transition selection rule
5 B | ¥+ T7HEELEBERIEE HBREEMEIRE, KF—Z8y Ny FEEERy EVIRE EAGHIRER. Z2ME
BRHIREMR
= | Carrier transport and | Carrier transport and electrical conduction
electrical conduction
6 H | MRAE L T 2L F —HEnx B F. —EBEEZFE, 7 LA X—EEE T IR 2 BEEEAmMT
o= | Excited state and energy | Excitons, singlet and triplet, Férster and Dexter mechanisms, charge-transfer
transport excitons
7 H | BELEFT AR HIEZAF— R BREN, EFINE, KGHEB, NLoATOES BRIBAEE
JEZEES
% | Organic optoelectronic | Light emitting diodes, fluorescence and phosphorescence, quantum yield, solar cells,
devices bulk heterojunction, current loss and voltage loss
8 B | 4 BEEMICHI>TEBLEZARICOWTHRET 2,
Z | Summary of cource Wrapping up the course
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Required study time, Preparation and review

B | t2IcEZ% L. BEH0RAREZEBRT LI IIBHDE L,
| Students need to review the contents presented in the lectures.
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FICIEEL AL, SEXNBEHERBRICBNT 2, #F7 VY FORFZTI FETH S,

il

The students will be received the paper-based text at the start of each lecture. Literature for reference will be introduced in
the introductory talk.

FEHETHICERT 2/ 7 XL (Moodle EA HRE) ICL VAT 5 (100%), 60 R LEAEET B,

B m

The students will be marked with the examination conducted after each class (100%). Pass with 60 points or more.

RBEZONBZRBRT 270101, FMAERLY BARFR I EXRTORFBHERT 2,

B D

In order to understand the contents of this lecture deeply, students are recommended to take it at the first graduate school
year rather than at the undergraduate 4th year.
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