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Latest Technology Trends of

Organic Semiconductor-Based Next
Generation Optoelectronic Devices

ZS8(Dong-Won Kang)
FYChen

I[EIARI=

o] 7ZAJ2| 0] FAIE 7] Wb A 79 A Bk
A AL 7)E EF AU 7] Al T At &
Aol ] F8EAL o= 2AAYTE SR 2] AR EaL
= B8 T Rl W A B3k ERAIAE B 1]
g ERAAE LR Gkl g ERAIAE S ERAIAE S}

B to] 0 =0 715 AT MR 7] & vehdm f7] v

i3

ki
i_l“
i
®
P‘l‘,
rlr
=2
i
i)
X
o
=
i{g
P‘l
i)
v

o
)
2
by
[~




Vol. 73, No. 5, May 2024

Jo =0.92 nA cm™

Br-BSubPc

306%@0V

i

otj0)1j00 00

01 110 00t

Secure Output Signal “P¢’

—

NO2-PhQ-BSubPcF12

EX (£} The Postscript, “Organic Light Emitting Transistor Market”, (%) ACS Appl. Mater. Interfaces 2022, 14, 37, 42277-4228

=7| CilAl

Mg 2

q

THRIAE 8L (D) R2 [ 2H=A| 7|12k

=]l
2L E

}-

1=

slolelz At

2

1

~

O
N

)

o],

w
=

Al A7

5}
=

7

[e)
DR

A5 B

T 1 Sl

7] WA 7|9

o
y T

3} A2 ) 2279

=15
=

eI

[e;

o Yol

= 718 =9

A

d

1 71213

Ut} of7leli 55

Pkl

o

tlom, #

]

A 2H AT S A

A4

BRI

A

& TAE SR

5

el o

H

o 2]

Asp]

olde N

E
=

3}

=

1

?_]__

7 [HE=A) 79k g7 2k zfol] o

[SJASS
AT

& Holal

A

2 AlA ofglelE A

7] A=

[e]
R

HAIH

Sl 2

-
[}

o o] Az SllA e 7t

4 7=

w2

-
B

i 71 WheA] 7R

& 9

of

h:r]/\é

= A
LI =

A 1ol A

A

P4 AR 0 = Sofr} 2 A

]

AR

3

ks

A 274 719k} ZRAT] =R Al o

J
-

s

AT

F A= H7H

& $71

=
=1

ST 74

w287 7o) St

T Hoj o

e,

& & A9

=)

A

7|E9] B5 o

o] Al = 7] WE=A] 7|9k Al Frxpzat A7

5

ol o] 273}

7, Az 7]

%

-
s

L gler 7)o

o o]

€
b

U

)}
H

gE AN A

-
[€]

3} A7 g 7

Sk

HO]—

st}

A Aol A|zko] 71

S

d

7hse] 5



The Korean Institute of Electrical Engineers Magazine ' PN EIES
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18-S 6jo|He|E vt EBHX|AE] 9171 J|dt S5k

oo

Recent studies on high efficiency hybrid light-emitting transistors

2w E, M3 | MSARICHSL

Yu Jung Park, Jung Hwa Seo | University of Seoul, Korea

2 o

L EAMX|AH (Light-emitting transistor, LET)= 22 EHX|AE] (Thin film transistor, TFT)2| A 752t 22 CO|QE (Light-emitting
diode, LED)2| 'L E42 SHLIo| AXj0l| 70i5h= 52t 0|5 AXI2M 55 (Active-matrix) CIAS2{0] AXFESHOILZE &4 AXF, TOHo=2
F5oH=20[M22| 88 7 tsd o= QI 5T QLY 2R0ME AT HUE1D Qs 52 U 58S VXle §-7| X0 sl0|=e = 4H E

[y

X[ AE] 917 S5 AL,

oo= =2

Abstract
Light-emitting transistors (LETs) have drawn increasing attention as components in active-matrix displays, optical communications and electrically
pumped lasers owing to their bi-functionality, which incorporates the switching function of field effect transistors (FETs) and the light-emitting
function of light-emitting diodes (LEDs) in a single, compact device configuration, Herein, recent studies on inorganic metal semiconductor/

organic emitter structured hybrid LETS for high luminous efficiency are outlined.

g EdlAAE (Light-emitting transistor, LET)Y ¥Het E = oJs] 7] W3 tho] 9. & (Organic LED, OLED) 2ol ]
WA 2~E] (Thin film transistor, TFT)Y] 294 7153 Wy HAE] Lo 5 9 0]5)e] QHAURIES (external quantum
0]9. & (Light-emitting diode, LED)9] =3 45 3h}o] efficiency, EQE)o] ®.11%|31 Qlt} & 718 Alg]=zo s @5
Aol A= B3 715 242N 558 (Active-matrix) Tl W53 ESXAEC] A S AR 3 G tAaZeo] Ax}
Fejo] AxREnt ope} FEA A Ao s 2O FES 93 g ESAAE Y AT A k]| tigk

oAz &-& 7FsAd o R Qlelf FEAL QIrk MO TFT ¥ w& AA|skals} ik,
ZeQle] Bagly] wiEol 2748 7Fsshal ARrHE &
% 4 QIoke o= Breka, AT AT AL 5 2, g EMR|AE J|E 1R

T
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l-%-ﬁ
:Oé
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Recent Advances on Transfer Printing Process for Organic
Photoelectronic Devices, and Indoor Light Harvesting and
Photodetector Applications

YSE, T3SA, A1, XIS, dels | S
Dong Hwan Wang, Woongsik Jang, Byung Gi Kim, Jihyun Lim, Min Soo Kim | Chung-Ang University, Korea
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Abstract

In this article, we discuss the latest technology trends in organic semiconductor-based photoelectronic devices, which have been growing rapidly
recently owing to the emergence of non-fullerene accepters and various new materials, In particular, we focus on large-area process technologies,
which are of great interest to academia and industry. Futhermore, research on extending them to photodetectors that can be applied to various

sensors and photovoltaic devices can operate in indoor light environments are presented as next-generation photoelectronic technology.
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Technology trend of organic semiconductor materials with
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Abstract
In this report, technical information and trends regarding next generation transparent organic semiconductor materials and solar cells that can be
applied to building-integrated photovoltaic (BIPV) system for aesthetics, In addition, one can anticipate the future perspective through the tandem

device technology based on transparent organic solar cells to solve efficiency limitations,
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CsPbl,Br 27| HZHAS|0|E E{UTIX|
Wide band-gap CsPbl,Br Inorganic Perovskite Solar Cells

Zsa - 05 - 0lFS | Eritn

Dong-Won Kang - Dong-Gun Lee - Jun-Ho Lee | Chung-Ang University, Korea

2 9
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UL, ARIIX| 17.8%2] =2 Tt ES TR0 SHOIICE CsPbl Br EfFTHXIC] £, 38 I, F7ers AJH6ID, «821E #/of
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Abstract
Research on inorganic perovskite CsPbl Br solar cells, which address the thermal instability issues of existing organic-inorganic hybrid perovskite
solar cells, is actively underway. A high photoelectric conversion efficiency of 17.8% has been achieved in a relatively short period, This research
introduces the characteristics, manufacturing process, and key research directions of CsPbI2Br solar cells, as well as addressing the challenges that

need to be overcome for commercialization,
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Electric Power Reserch Institute Power system resilience in terms of three elements : Prevention, Recovery,
(EPRI) and Survivability
North America Electric Reliability Power system resilience as to prepare and plan, absorb, recover,
Corporation (NERC) and adapt to adverse events
United Kingdom Energy Research Power system resilience is the capability of an energy system to tolerate
Center (UKERC) disturbance and to continue to deliver affordable energy service to consumers.
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Reliability Resilience

The ability to meet the electricity needs of
end-use customers, even when events reduce
the amount of available electricity

Uncertainty associated with fluctuating load and
generation, fuel availability, and failure of assets
under normal operating conditions

Seconds to hours

=

Definition

Event
Characteristics

®

The ability to anticipate, prepare for, and adapt to
changing conditions and withstand, respond to,
and recover rapidly from disruptions

Low-probability, high-consequence events that
represent black-sky operating conditions and
apply stress to a systermn over a large scale

Days to months

Outage Duration

Concentrated area
(e.g., one facility, campus, or neighberhood)

@

Large geographic region
(e.g., states, regions, or islands)

Spatial Extent

Losses largely limited to unserved load for a
subset of customers

Losses arising from both lost load and cascading
impacts to the economy (such as degraded
water quality or delivery due to power loss)

Economic Losses

J31 WIS A==t

2124 1 H| W H (0= NREL, 2023)
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