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0.777)= 24stF o™ 182 cd/A9] CE Maxe} 1,000A1%F o]/de] <
He 94

- Tandem& A&, TF4aX% 5

- Crosstalk A7+ 9%+ HIL Al &87]<=

* MerkAe} EMD Performance MaterialsAte] 818 lateral current
E controlste] crosstalke GAE + e AFTE EEAHIM=
B3k AHA sub-pixel ZH-E] 2] lateral currentE HAshH 9
A &M At gles B

BB

|

* Merck A= OLED A% < triplet matrix 23} electron blocking
layero| Frasts B3 &0 SR e RS tF
Aze 7HsAY 3 &4 T2 IS FT548) T|ee A

5 A Bz

o

- vke wA]Z plasmonic mode &-87]<%
- Polaritonic OLED

* Cologne thehe] Malte C. Gathernlg=+= unjo] A ZI|HIE] e} A ES
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EA3lste]  polaritonS

24
Polaritonic OLED+= 20nm ©]3}-2]

okzte] 7o) Wslgl e 1Yl

- Plasmonic OLED

* Universal display corp.Al= vl#e] txZ#oles W

TH, 2 885 AT 31 7|E9 PhOLED«= A=) o=
H3kE o Ax)je] FES A7 Plasmonic PhOLED+=

VS Hom o|EFQ AEY AV SUHElEe HAgh &
incoupling®} outcouplingel] °Js] =2 &3 7 +HS

o O

35

-

HEX) %3 10nm ©]3}

Polaritonic OLEDE

B3k
GFO A

8 AR, 7

A4 72

Generalization to thin-film optics

_ Simulation
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4. O0101I3= OA S0

O 8 7|&53%F EdE

o

FAA(Virtual Reality(VR)/Augmented Reality

202330 olo] PHETFH
S7 A A IMID2024914 & o Al&EstE 3«

(ARl Tt Aol
Aldo] trefshAl 22

Tutorials AMAoA = 7P E7434A 2 2384 = diEd 3d Ex
7} 270 A%lal, Workshops Al A= 3709 7HE4d A t=&d
o] & tjufo]xe} mlo]a 2 faZgo] =gt IC & TV} 3l
o] o]o thgt Aol vi-f- F& HACE AT

o]l A2 HaEd0], Y E HaEHol, 7HHSAAA dE Al
Ao AA 12709 AR F oF 107) AER 14%ES A skl 2hd
10% vl S71eten, §4, daEge] RE, 75 5 & 4 A&

Keynote AMAAA AAdT2xZF#el= “Everlasting Evolution of
Display with Al” 2t= FAZ WRE oY Ho & stHS F1H5)7]
e 28 = daEdgel7t Hestal, Sio7|wke] OLED wlo|
A2 y2Zd o]l OLEDoSY] TS 7F=3H

MY AZGolo|As  SDC’s  Vision % 3= Ultimate
Resolution&BrightnessE €]3] Micro DisplayS WeERA 3, AE ol A]
T gkl 719 = Fo Micro Display7} E3E o] AT A~Z g oo
AT mlolaZ2 Y& ele] Uigh Aol vl =2 AS=E Ady
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o mpola® Yol A5 FY

- IMID 202494 += Zhde) o]o] @& 7]3-Eo] Liquid crystal on silicon
(LCoS), OLED ~]¥F2] OLED on silicon (OLEDoS), Micro LED 7]4Fo]
lo]AE H2xEH 0]l T BYE mlolaE fH2aEFHe] Ve H #d

2 AAF

=

- AAIARQ] Major tl~Z#o] ¥4AId LG Displaye} AAT~Zd o)==
¢~ 93k 4359 OLEDOSE A

- LG Display= ©<=3] OLEDoS HA] o]¢]o] OLEDoS”|<3} Light field
Zles 8T &FE A& ARR L, Y E ol WAOLED+
Zeldy el 4, =, A 452 JEdS RGB 7<= & OLEDOSE -
A F e F 7 dEF 7lEe] A8 HdS AR

- ETRIY] 4% mlo]a= fxaE&Fgo] AAE AA ] Bode, AA 74
gk OLEDOS VR 7171l A8 thx=3 W29 OLED HFd ol &
AR H 3, RAONTECH oAM= thefst =27] 2 fxF&# o] RE9] nt
ol A% HxEFHolE AR

- ey AFAAE 7|2 HRAY VRE 2134 % OLEDOS,
AR-& OLED0S, ZA4H|H" OLEDOSE HAISIHS #ut olyzl, AR
7171¢] FsHAIE T3 & 5 Ave FH OLEDSE #Zo] HA|sh

mj->- Tk OLEDOS ZEZE L5 TASHL ae S

] 8 T3 Y-(FD

o 83 g PP Tutorials MAAME AMAN HEA 57t
“Patterning Quantum Dots through Photolithography” g}= A=
ZFAE O AZgo]= 93l kA el 3k 7ol= syt

o Workshops A4 ol A= DSCColA AR/VR ti2=Zdo] 7|& EFEE,
Aed ¥x18 w47 AR/VR Y=Edolg§  FSHAIE, Merck
Performance Materialsoll 4] AR/VR 71715 93 AAS, o] AA
¥ ngvh welAR HaFdels Etolw Cel dis dEsted
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Fraunhofer IPMS oA+ mfo]3 2 tjAZ#o]g 28 nm CMOS W=
gl 71&S ¥y 25 um 3X7}F 7bsEle] asiAdE F3o] vt
ke 7}%3}9]al, Frame based?} Memory based 7% 7|&S A

=
oA 453} HYE BT UET 5 e TF /&S ALY

o] g T VlEs NSk
™, APS®| Laser FMM #EYd 344 um Holes)ol|l ths] AEslH L,
2 432 ITO/AGNTO A= o] % 42 @ FMM 7]¥ke] 3,000 ppi
OLED wmlo]z=z fZdold sl xst

{0

O

—_

Hlo]d FtholME HZBEA7lo|E x-S photolithography &4 <
o] g&3te] 10 um FAE 2,450 ppi 7FA] HEWS St PL 2] %

THAE TaEdo] $8o] e AYY

MetaollAl= MR H2=Zdo] 7|& EdTo] 3] Awsiy o]
OLED ulo]m =z gAZgo|et 1A= LCD

o s

Fraunhofer [PMSol| A& Semi-Transparent 8 CMOS 2 Z#|<lS # &
3le] =3l OLED mlolaZ t)jaZgo] 7)< s o]
= rlel3=2 ty=Zdg o] AFA|7) optical combiner &

pupil expanderE A7 3t Near-to-Eye T]~Z#|o]o] #$a&S T4
ANZ 5

0] S O S
D= =%

OLEDWorksol| /= XR7]7]E ¢k multi stack OLED frontplane 7]<&
of thsll A7fskH, WUXGA 3fde] RGBB (5.5 um x 5.5 um) &4 -
ZE Agste 120 Hz 75714 7Fs3ha, SXGA 314 9.6 um X
9.6 um ¢ A A= 90 Hz T5°] 7Is¢= AHslAL, 53
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Tandem T=oA 3t& b 713 H4Ho =
OLEDWorks ®te] 7]«& aj4dsted OLED }Olﬂ r%z:%fﬂ]ol% R
=3t Tandem OLED F+%& 7/)'&439S-&

OLEDONo| A= #A] 7R3 plane A2 2 22 WAL o] 834
10,000 ppi RGB tandem OLEDoS +&o| 7

A"l tis)] A gt

stk HoH WHE X3S OLEDOS umlo]|3 2 tjAZd o]9
¥ human factore} Adste] 7|2 olgpol tis] A3l AL, Meta

M= XR7171E A HAE Eato|dy W&l 7ol thsl A%
gh2goA=  XRA|ZH S O 2= o] ZEEHHH  MPI
D-PHY/LVDS Combo Receiver Designell tisl] &g+

o
-

Th5t Nat’ 1 Yang Ming Chiao Tung thstell A= Hhel 7)wke] A
o| == LED7} Apfolof Z|Rke] mio]S2 LEDEG ¢ ¢33 des
Heols gt

A&t ole]$ w4+ PLE HZBA70|EE 3,000 ppi 7HA HEY
7Feghe HEsiy, 2ddAs mlolaE  tyaEFe] -
In-Cell Up-Scaler 71l thal] 275t A¥AE A7 7H=34
31, Foveated Rendering 71<ol tisiA= &xst
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1. Free-Form

TE zaug

[FO06-1] Ultrasoft sensors and displays that can conform to skin wrinkles (The
Univ. of Tokyo, JP)

- o Z&E MA ATHE 28 o= ClAEe 0] X MM i
* Oje YAy EI*“Eﬂ | 2

THZ et _’E'ifci(~6um, X*:LxHE(PEDOT/PSS) 2
71T ZE|0 ATHE ST OHUS AAst & 5+ e A= WA AX Y

Cjagajo]  |riee s s g 0AL 4 ' = '
ATH /B * AEPNE A OHHOI% 2ot 4™ +1A1 AfEI
2N/REE

Ultrasoft piezoelectric sen

o
7
o]
g

:
|

Voltage / my

s = B &

C) W

g ozt Timo/s
Stcelchah#a and ultrathin nleznaiectric sensor realizes high comfort-of-wear. 22

[F06-2] Omnidirectional Printing of Intrinsically Soft Interconnects for
Free-Form Displays (Korea Univ.)

- BhY HEHM &M E 3D ZEIE ofo] FAY C|AE2 0] 8 Hio|OC|ZE C|Ht
o|A01| 2}.9.0} A Ol = EEI_|E| 7|A 7|.||:|+

< malg -3—’8% %5H JE'I%, HI".J-E— §._F BoAM 3Kt HEd 2XE F2 &

—

1

5434 mini LED IZI E1I0|01| o 7|&2 N0 LEE AlzsiE
S:

LR X 2tere 4
Qe T S gojaiz ClHO|A Al

Before touching  2's after louching 5 s after touching
(25°C) (30:°C) (32°C)
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[FO06-3] Novel Stretchable Interconnect Structure and Its Display Application
(ETRI)

- Serpentine line YE{2| 3TZ 0|8 = U= A 4=¢ZE FLXE 7Y
* 7|& ™= OfH| 3HE 0|88 &2 M=E1F 200% QA= HEHRl M=Ed

=
= L (=]

S Hol

= [=

* serpentine HE{Q| Al 4= AUZAFER 2/3%H AER XS L2220 7o

(a) Conventional Proposed (b)) s wo  (€)

— it

| Pl

g

o

hat
=

1 20

Pmax (MPa)

&

[ 1] 20 n an @
Ej (%)

Fig. 1. (a) Comparisen between conventional and proposed structure, (b) Changes in maximum stress of
interconnects against elongation, and (¢) Full-color uLED transferred stretchable display with over 100PPL.

[FO6-4] Development of High Refractive Index and Foldable Materlal for Inkjet
Printing (Panasonic Ind., JP)

- EHE CIAEY0lel &FZE3(Light Out-Coupling Layen0 S7E|& 374X]
£4 (1) ¢33 et FE, 2) 22 HEE(High Rl 1.70), (3) 200k2| 0|4l T &
*"(m fold, R=1Tmm) §2 UFA|Z|= M=o /ES ¢t

- M=z70E: O1IE'E"7I/7| Eetearls PR BHdE/MAEY s n=2EE 59

Jlse Hoig,

Table 1. Material concept

. s Material u high R monon RL >1.65 Low wsoos RIL1S
High refractive c = D'h.w R I“n;'mm f;r:m >2
light out index layer i Schemac Low moeubus and high adhasion High modulus with nancfiler
~coupling < I el Micro dagram without ranofiler Detamination betwean filar and resin
layer : ; ié' lens -n0 cracking o peeing
TFE N o~ ?/
kY T By p ‘
& d i R G T ¥ >
Fig. 1. Schematic diagram of the light Gl | S
out-coupling layer Flasitio & b R.1ist 4
FrcaBonat g1
[ aghiy ‘:‘ m;s:“: Kang filer
7 high R
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[F14-2] Oxide Semiconductor Thin-Film Transistors Based Active-Matrix

Photodetector Arrays (Westlake Univ., CN)

~ AM-Perovskite ZBAS7| PxA =H M= (control electrode)2 = 5t0] 4
20|5(dark current drift)y2 X st t'7|%§ 7He (Nat. Comm., 14, 4961(2023)
O CHSH FF2H)

* cPI7| 20| Z2HE7| AXE WMo 22 ZM7|(500 nW/cmd)O| = &2 CiH|
o o|O|X] 7 58 =l
*a: HIE HIZEAIIO|E AMBAEY|, b: A7 HZEATFIOIE AMBHET|
a b
Light Light

Signal electrode

Ground Signal electrode

—Il__[__

Perovskite

@ Photoexcited electrons 2 Photoexcited holes ® Dark current (mobile electrons)

[F14-3] Hydrogel-Elastomer Hybrid Platform for Effective Heat Dissipation
based on Evaporative and Radiative Cooling in Wearable Devices (Seoul Nat'l

Univ. )

- 2o 1% AXto| Fae| ZHOA EHEAH (Polydimethylsiloxane elastomer) 2
HEZES EHIAH- OfolEE”'(Boron nitride/poly(vinyl alchol) hydrogel) ESEZ22
Mo f04 =M LED 75 Al, 202z HEC o ~6°CE HE ZUE EHT.

* AKX Lo ot ot YEEE %TZWLT'- 2XH9| ’5"53—'} =3 J4M 7|0y,

() () (<)

LED armays on an elastomer platform
LM printed electrode i e 1

-
Hybiid platform -J / ,ED arrays on a hyvdrog

-

Fig. 1. (a) Conceptual diagram and side/top view of BN/PVA-PDMS hybrid platform, (b) Heat generation
IR images of green LED arrays on the hybrid platform and PDMS reference platform, (¢) Temperature
graph of each green LED arrays by time and photograph of emitting LED arrays.

Elastotner platform |
0 ——Hybeid platform |

Temperanare ("C)

BHEBESEHES

0 4 60 0 100 120 M0
Time (%)

=
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[F06-5] Enhancing Foldable Display Analysis: Integrating Cross-Sectional and

Three-Dimensional DIC Techniques (Seoul Nat'l Univ.)

- 29 ZAt ZIKStrain Distribution)E £4st= Al280[4 =7¢ 2D & 3D
CIX|EO|0|X|EH (DIC) 7|2 74,
* 7|’<0| QBN E-HFEM)SZ AlBEo|ME =
S5t FEMAIEEHOIMOI etz 0“*01| 7|043EF
Cc

e E
Cj2Zajo] e
X |
> 40| -
| /'.‘
400
-150: oy /
1 \..
200 ; >
204002002 0.01 0.00 0.01 0.02 0.0 0.04 0.08
Strain e,
Figure 1. (a) Color-mapped image of the results from a two-dimensional cross-sectional DIC measurement,
(b) Results of three-dimensional DIC measurement: (left) mapped on a 3D surface and (right) mapped on a
top view 2D surface, (¢) Comparison of 2D-DIC and 3D-DIC measurement data.
[F14-1] High Throughput and Performance InZnAlO TFT on Polyimide
Substrate via Atmospheric Pressure Spatial-ALD (Hanyang Univ.)
- 1IZAO t=tE TFTSHEO| sputtering?| tHEZ2 E5t0 ALDL| SHEQI AAtd
O] 74 MEl Spatial-ALDHAI 22 InZnAlO TFTE i
* 374 Al subcycle2 22|XtE HHE 1ZAO TFTsS| §740| %[HztE.
* 7%%@ TmmErE HIFHAE 50k A F2TE AVth, ASS, AMobilitys=
24
(a) () owetrw (0 ’
_ E B 0,4 | Bending Test (1 mm. 20 rpm) 8 2
%e ”: ) 0.2¢ ? 0'89
g =a§ 2 00f »—3—F—F—F—3 1 £ 0.6 i'.(:
= g, 3= L el L
GCRERCEREGN. _ ¢ 3 1 ST SN | §
- - £ 2 “"‘ﬁ' “E‘ca.a ..% 00 §
S| -y ‘ e
1 3 . s ¥l 40! 04
ElﬁEE‘”Ol [] ar EH 1 L] TDMB:'::BH:;?h’WW 50000
BP/ £ Fig. 1. (a) AP S-ALD system scheme, (b) Electrical performances of AP S-ALD InZnAlO TFT on Al sub-cycle,

(c) Electrical parameter variations as a function of bending cycle.

AP S-ALD-fabricated InZnAlO TFTs: (a) Schematic illustration and (b)
photograph during mechanical bending test ()
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[F14-4] Effect of Elongation Stress on Island-Bridge Structural Oxide TFT with
Metal Interconnects for Stretchable Electronics (Hanyang Univ.)

OfLE-BEIX|AE| MIFTFTL| AHA AEHAC [ME TFTELES YE
* AEYHME7|EHY S/DHIN GHIE SAIO| It = JEsE FZE FH (a)
* A7HX] CHE £ ol (1) IG-IC(HE X %2 HEN-#2t 818, (2) 1G-SC
(ZHX|, s/D 047‘ u;wqu_r 13), (3) SG-IC(EHX|, ¢ 9Z =aIX|2t 17) @)
SG-SC (B & S/D/G ¢E EEIX|E 18)-HA I AI Olsx S on ®F otz L
* A AEP AN 2AHS EEIX| Mot TFTEE Ao|e] HAE HdYHS X}t g
fa) G stretching

5-D stretching
s L 5G-5C

= Gslretchlng 5@
51'0 (] 10 o 10 0
Vi, (V) Vo (V) Ve, V)
(@) S/D W G EEIX| #aF HIHE:- Xx7(0), 10, 20, 30% AEZHA|, S-DAE
2 A A (b)IG IC & (0)SG-SC; G-A2EB|AA| (d) SG-SC Z1} H|m
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2. QD

-1
HI

Faulg

QD

The Influence of Charge Transport Layers on the Electroluminescence Stability
of QLEDs (University of Waterloo)

- QLED =3 g2 71E Zach o[« el
- 2 ZHOM= ETL & HTL HMOIS 3o QLED &4t =7[HO =2 A7l
& B 53] ETLY fluorine M2|E &3l trap= MO &= UAU2H,
of 2} charge accumulation XIS S8l &%t +HE 2I7[MOZ HAA

. n.
= ot~ S |

m a0 P Mod, N

EQE (%)
2

* ZnO-QLED
= FZnO-QLED

™
Current density (mA/cm?)

* Zn0-QLED !
= FInO-QLED |
slope : 1.3

— InD-QLED
= FInO-GLED

2

Driving voltage (V]
B BT b RR
LT 50 {howrs)

g

Retative luminance (%)

— In0-QLED
— FInO-OLED ' =

a N 0 - - e — o g - - - 1
® 100 200 300 490 800 800 9 100 200 300 400 500 800 3000 W00 9000 12000
Time (hours) Time (howrs) Initial luminance (cdim?)

QD

Devices Analysis of QLED: Methodology and Models (Beijing Institute of
Technology)

data
collection

% machine learning

v
\ key features

N
g - @ pdZ b, AV, AV, 5~
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3. OLED AXH

zoUg

OLED Materials I:
Advances in
Emitting
Materials

Host Engineering for Efficient Cluster Light-Emitting Diodes (Heilongjiang
University, Harbin)

- S 2AE(X]2Cusls) A2 QIR A 2E(EQE)ES SCHRSH?| ?%F host
engineering ™2f E1,
* 2HAH A0 -2ZtE AX|L|ofES Sl EQEE ~8%71tX| E0{ 2.
* TADF host engineering2 2 $HA X0 7472 2 30%2) Q_OM% Al
* ZHAHTE tHEY| tripletd M singlet2 22| up-conversion 2E2E FIb
80b OfL|2} TADF SAEZ E3 RISCE 227|H EML Li £t AEHo| 4
o2 XEHSiChE 2 BEA 7|E HiRIN 2F JIEF AXpRO Hoj o
s % 2484 Z=x.
- A % urﬁ%‘:ﬁ, | RV - BCPG dater
,__-.;?gé'ﬁ $§¢ :I ,::,‘;,;f:. :w : | o Gt o :‘riw%
_—-i. - 2IT Y. ,.E, { '.:-I‘ ]IN F: ! 109 faas /IJ/.!T.“_
uru—:auaw 9 il . _»f A7

Efficient blue delayed fluorescence molecules with ultrafast bipolar charge
transport for simplified non-doped thick-layer organic light-emitting diodes

(South China University of Technology, Guangzhou)

ey 2 FteY AY XL acceptoret HIEHABHE 1 MRt ALo|2-0t3
2|El ™At donorE ETSH= 2F2 HM SHES E4
* 289 EEHE AMESPl thin non-doped OLEDOIA X|CH 302% % 40.6%2]
EQEE EMIIR2D thick non-doped OLEDOIME 23.0%2 EQEQ =2
o

roll-off 42 =dg

#0006 O st
f o5 Pt = Juﬂéﬁ

(1%} f“.I ,Lrﬁ il f/f”,f““ i
Q {;Lmﬁ-"_

_}.l

v v iam)

Limranes jed By
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OLED Materials I:

Advances in
Emitting
Materials

Polaritonic OLEDs with assistant strong-coupling layers: a new approach to
sub-20nm emission linewidth in OLED displays (University of Cologne,
Greinstr.)

ENEY

* 7|&EQ| OtO|3 2 7HH|E| +XQ| OLEDE T2 YLHAAHWEHZ ZX|TH AlOF
Z2t0]| o|ESH= HHEOo| US.

* Polaritonic OLED: recombination @0A ZO{ZI
strong-coupling layerg At&3tH 20 nm O[3t2| FWH
O|5tel AlokZ Ol&E X|H 2&EXQl OLEDE ZaY.

assistant

@
[e))]
20r
Rl
>
-]
3

a 2 Rel-C P-A PB b
= 540

E 580 w
So20 — L&
Fon
27 2

" i N
B0 (1] 60 o

-80 -40 O 40 BO-BO -0 o 40 BO-BO 40 o 40
Angle (deg) Angle (deg) Angle (deg) Wavelength (nm)

Deuteration of OLED Materials: Performance, Scalability, Sustainability
(Lara-Isabel Rodrquez Merck Electronics KGaA, Germany)
- OLED M=ZE2| & triplet matrix material TMMs2} electron blocking layer(EBL)
=ATIE EOF AKX =8 SOHE 210,
- OLEDO| PL AHEH %"*E, MRUZ-TY EH 52 Hlwst A1 7|&

—d - =
OLED £401 Selo/et 22 OINA ¥EE ol
- AXO| Y M= 7ted W 3 2882 ZxsH 5 4319 XA

tsds MAIE.

Fig. 1. Correlation between deuteration degree (DD, %) and lifetime improvement (LT90, %)

Deuterated green host
Impact by deuteration degree: deuterated e-host and h-host

M Reference 180% I Referance 185%

120% 135% 185

CoRwrEs el D-a-host-2 0-h-host-2 D-0-host-2/
Al e D-h-host-2
),I General effect: LT improvement by deuteration of h-host and e-host is multiy
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OLED Materials
II : Advances in
Blue Emitting
Materials

Key Requirements of Sensitizer for Efficient Phosphor-Sensitized Fluorescence

:Energetic Landscape Generated by Sensitizer and Emitting dopant

(Sungkyunkwan Univ. and Chung-Ang Univ.)

- =2 trap reactivityS 2= AKX} PSF OLEDS| &8 FLHE {UShA ZRES
L-nk-13

- Frequency(energy)-dependent density of state (FD-DOS)E &3l ir(tms-py)37t
TBRB-based PSF2| sensitizer= XH{EH.

- TRBR only device CHH| PSF OLED deviceE EQEE 391%, =32 360% &4t

g gysg 81

=
c
(a (b) (c) I TERE oriy device (Rel. davice)
B Low Teap Senaitizer A
B Low Teap Sensiizer B
Frequency dependent High trap Low trap I High Trap Sensitizer C
Density of state by Sensitizer Sensitizer "
novel Modeling k) J‘.:m o 260% g
R T — : rd F
— it gy} 2 g
_:g' 5 — iyl ‘M‘ - !nﬁ'll'
& — T e
o 4 =—=qIEA
25 =l 5 Dovant ?s « Ba P
£ o ‘A .
L ' l' i i 4 Ll P‘:""m“l?
=1 . Transfer Trapassisted o '- ~
= Energy Dopant T aton
£ - . mediated e I
g 10’ 1w W 1w " - LTy
Fraquency (Hz) EQE s ot Ao

Regioisomeric High Triplet Host Materials Enable Exceptional Lifetime For

Blue Phosphorescent organic Light-Emitting Diodes (Young Hun Jung and

JangHyuk Kwon, Kyung Hee univ, Korea)

- Blue phOLEDOIM H&58 S 2l =2 triplet TRE A= host 20|
e,

- Quantum chemicalll Molecular dynamics A|E2|0|ME Edf
E 7HXlE= 239| n-type host E 1.

- KHU-17a 2} KHU-17b= regioisomeric®| A E 7+%l.

- oCBPE exciplex® Y438t KHU-17be exciplexS H4SHX| %S,

- oCBPQ} KHU-17a, KHU-17bE& 2&% host= 7|&E2| AEL =2 REY, =
2 £ Y2 turn-on voltageS 7HE.

= T o, X1—

a b
—- sCBP. CHmCBPCH X
30 < nCIP KHU-1T3 100 — D’EBF‘: CRmCBPCH
L == oCEP: KHU.17h = —— oCEP: KHUATS
o < —— | £ N — oCBP: KHU-ATh
£ “
L3
5 o
a =
u ]
=
m

0 1000 2000 3000
Luminance (edim?)

4000 5000

Time(h)

_32_




OLED Materials
II : Advances in
Blue Emitting
Materials

Blue Thermally Activated Delayed Fluorescence Excimers with High External
Quantum Efficiency and Enhanced Horizontal Emitting Dipole Orientation
(Sungkyunkwan Univ. and Seoul Nat'l Univ.)

- TADF type?2 fused indolo[ 321ij Jcarbazole =M stetE2 =ESHY
excimer &4 HM OLEDE E1%f

- excimer device(15wt%)= Z[Ci & A 280] 263%=, monomer
prevalent device(1wt%) 7f 15.2%91 Z{1F H|@Sf0] SFAL excimer device=
473nm°| o3 opEI 013, 0.19)° M AES LIEILHO| O THE S gt
2 QE YKt 2E(263%)2 7HEl Z[ZE2| excimer TADF OLED 24
(a) P - (&)
a .
D a0 an
pm i
EML 8P e B i i
) ‘;}", "C'? HIFETADE - TRLE z 70 g
=¥ - = E
FAT. i (urTaOF i 60 oy
= _;"‘,'_1}'# Ty WR-TADF i} 50 8
) i ~ @& - 15 =
.S?‘j \—g"/ I’Ln'*_@ '“_"RT"DF' 91:.\ WR-TADF \r:r- :IE“ —
(MR-TADF) = sTADE 1 a0
Twi%e Iwi 5wl% 10 wi%h 15wt
Doping 1 wi%h 15 with

Daping concentration

High-Efficiency Organic Light-Emitting Materials with Narrowband Emission
(Zhuang Cheng and Ping Lu, Jilin Univ., China)
- MR-TADF 2&H| A4 : BN-TPACN, BN-CzCN, BN-BTZCN &4
* 3-(diphenylamino)benzonitrile, 3-(9H-carbazol-9-yl)benzonitrile,
3-(phenothiazine)benzonitrileS MR frameworkOd Z=QI$t 3FS| KM
MR-TADFE E13%t
* = HY REAO Z=Q0| stretching XIS
X, 52 gHX[Fo g2 OW R%% =0 71
31n

s, BN TPACNE 36.6%9| EQE2} me FWHMSZ 2233t 85
o CHA
= = O.

ASS oHotn X 7t 45X8S

—

Organic Optoelectronic Functional Materials
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A Narrowband Stable Blue MR-TADF emitter via combining DABNA and

Heterocyclic Analogous (Tirupati Mehana and JangHyuk Kwon, Kyung Hee

Univ., Korea)

- MR TADF Z&H M7 . KHU-BE &
* DABNA TZ0f heterocyclic ahgnmenta 5t0 boron?| peripheral position
Ol heterocycle electron donor = ¢

* heterocycle electron donor= MR-effectS F&A|7|04 O] 470 nmo| &g

ok 21 nmel &2 BHXES 4. 0 A8t HF &Xfe= 22.8%°2 =
21+ 21.8%2| 1,000 nitd| M 2| =2 roll-off EHE 7H3.
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OLED Materials
I : Emitting
Materials and
New Emission
Mechanisms in
OLEDs

High Performance Green Phosphorescent Emitters Suitable for BT.2020 Color

Gamut (Jing Wang, Summer Sprout Tech. Co. Ltd., China)

-BT2020 OLED CIE(xy) = (0.170, 0.797)5 EA3}7| 2I5t0], =M

/20

* DGD-| top emission OLED XA} &2 CIE(x, y)=(0.170, 0.777) 171 cd/A2|
CE B, 2Lt CE_maxE CIE(0.202, 0.759)2 SE MAOAM HO .

* DGD-Il top emission OLED &Xt &2 & I 522 nm, FWHM 26 nm
CIE (x, y) = (0.162, 0.777)0A 10 mA/cm20ilA| 182 cd/AS| =2 NF &8
(CE_max)2 4. 1,000 h 0|4 =2 .

o1& (DGD-I,1)

1.0 — DGO » DGDA
2" i DGOA 200 » DGOl |
208 (0162, 0.777)

& =180 gy (0.202, 0.758)
2 T o~ =’y
£ = ﬁ‘ .
= B 60 s e
u .
é 04 O 140

0.2 i

Z00 il :
450 500 550 600 650 700 - 042 014 016 018 020 022 024
Wavelength (nm) CIEx
(a) (b)
1.0 30 30
0.8 -45 45
0.6 60 60
0.4 / _ ———— Lamb,
75" 75 —&—DGD4
0.2 —*— DGO

0.0

Luminescence of the Molecules with Double Excitation Character (CEMS.

Japan)

-Double excitation §482 7% &X}to
S4AZ 5 ASS 2.

* 89| AE,,(HZTFEsO|AM -11meV)E LtEtH = S| ZELT EXE HASHD gd

Sto{ 7|= TADF OLEDEC} HHE TX} & Z4a A &2

* 2o AELE ZHX|7] 28l 4=EELL Ke tsTt @ t
2 29 Ap, 2 USA ZEE Jt8 dFE AChE[d EXHBINY, Figure
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OLED Materials
oI : Emitting
Materials and
New Emission
Mechanisms in
OLEDs

Hole transport materials to control lateral current in OLED panel (Merck

Electronics KGaA, Germany)

- OLED IO M lateral currentOf 2|si Z43St= crosstalk issueE SiZASH?| ¢
8 Ml22 Hole transporting material (HTM) 211,

* Blue AME HMO|A H|ZE Red, Green AEE =0l H
— Crosstalk |, =38 % M= AH| X35t X

Ju
qr

Market HTM- |
e

i o HTREE EML (3% BD)

Ww WTMLE

Mew HTALA ®_ o

~ ]
M HTRAF # L P, . g Wam f LT 1]

OLED Devices I
Future
Perspectives
(Advancements
and Challenges)

OLEDs of Future(Michael S, Weaver (Universal Display Corp. USA)

- O[2He| displays S M M, 721 =3, =2 252 .

- Conventional PHOLED= A|E0| Lo 2 H=tk|= Z0| 3lst 22Ol g
2kX| 8k Plasmonic PHOLED2 ClHIO|& TXEO| g won O|ZX0l &
o $HAI7t B3-S, =3 Plasmonic PHOLEDE incouplingdt outcoupling®f|
olsf =2 e 72 Y2 EOF & USS 44

Plasmonic PHOLED

Mo mjo

S
&
w
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L]
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é N ETL Thickness {rm)
plasmon eoupling [stability) Outcoupling {efficiency)

-[ | I 2 = 2&
r— 23 ‘ﬁlgﬂ o =

it
2 w3
2 - B ..
e oy Y
= CS? e
Reduce eacited state duration to Extract energy cupturéd In the plasmonic
nerense device stabifity mode via a novel sutcoupling scheme

Synergetic Interface Engineering on Blue Perovskite Light-Emitting Diodes
(Jianxin Tang, Macau Univ, of Science and Teach, China)

- Perovskite nanocrystals®| A&t IWH2 Fo AL HZEEH 2|
trap-mediated2| non-radiative {2 &42 AXNSIH =-E= HAlg ¢t
e i Aol AHX| Zats AKX +=Far AHEH OHHHE WMSH W
2 trap-state@t CHHA blue-perovskite ZE0| & = USS 21,

- sky-blue PelEDE 486 nm, 1865% EQEE E4d, AHEH oz glo|

outcoupling 7+ ZA% T 28%°| EQEE M.
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OLED Devices I
Future
Perspectives
(Advancements
and Challenges)

High-Efficiency and Enhanced-Color-Gamut RGBY AMOLED Display(Woo-Young

So, Mike Hack, Eric Margulies, Michael S, and Julie J, Brown(Universal Display

Corp, USA)

- 7|&Q| SBS C|A~EZ0|of Hls A = Y AHZEZ =2 MIAZS FH
= ME T4 RGBY AMOLED WES a1|o| XE Ot

- YGB f1EZ= M HMA HES 0982 7H**o+ , RGB OLED deposition2| 50%¢!

204mWE X-|34 AHlE I_I-K Zd; 7(;54
410

=y

1000+ S ! Short Legend Description
N o
Bl eeicF
e

108 Red, green, and blue color
BE+C/F fiters{C/F) used for each

@
=]
=]

g TEsCF 108 E bottom emission (BE) subpixel

€ &0l B TEHOCHCF @ Each color is oplimized for a
= o7 @ TE top emission (TE) cavity
o 5 without color filters

% 1 08 g TE+CIF red and green color filters used
o

a TE cavity subpixel

A down-conversion (DC) layer
TE+DC+C/F | and a color filter used for red or
green subpixel

o
W

o
=

i RGB RGBY YGB RYB YB
OLED Deposition

OLED Devices lI:

Future
Perspectives
(Innovations in
OLED
Technology)

Key Design Rules for Ultra-Efficient Sensitisation in Hyperfluorescence OLEDs

(Kleitos Stavrou, Duham Univ., UK)

- HF OLED AXtOfAl v-DABNAR} CHASH TADF sensitizerE S8t X[ &8, O
7| AHER M, £ TS BDE,

* MZtX| sensitizer, DMAC TRZ, ACRSA, AZB-TRZ ¢@3E EHIgE 0|F
ACRSAS| B2 &= ACRSA AXtet Hlwgh [ EQEZ} 3H| O|& Z7t8t 28%

0|M l:l-kl.
Al F=OHHEs XHOl), [ThatM

* Q5L TADF 2X}7) sensitizerOl= X gtst
TADF sensitizer =Xt0] Ot M2 A ES

3 24 -24 25

Energy (8]
WPR-GE 1L (51
Hest:Omitter (25 am) |

Tuning The Energy Levels of Exciplexes for Ultralow-Voltage Operation of

Organic Light-Emitting Diodes (Hirohiko Fukagawa, Chiba Univ., Japan)

- OLED2| Operating VoltageE £0[7| @[3 £XH OLEDO| Xgtot D/A At
HAE B Exciplex8 20FE= D/A 2Xt Sd10F A O X[ 7to| Azt
ZHE EASHO] V,,=1.0x(E4-Ep)/q-0.58 RE.

- 15V0lM WS HE5H= Blue, green OLED i

_Dcs:-;w of Green/Blue OLEDs that Emit Lightat 1.5V Exciplex Emissions
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OLED Devices llI:

Comprehensive
Analysis on
Devices

Probing OLED Degradation Mechanism with Direct- and inverse-photoelectron

Spectroscopy: Insights into Host-Dopant Systems and Deuterium Isotope

Effects (Yonsei University)

- TR 2EEE o[8s MA xR HIE MEHSE 2N O QPIHO|

1 2282 OLED Y 7|9 7tsd HAl

* A 2EEE Sl OEIEf(Degradation) = OLED EX[0|M Host X Dopant
XHEO| X = H3IE 2A,

* E5rd SR HEse 3 zero- point O|HX] &A=z =F2[H/ztetA ©of
HO| Z7t5t7| WEO| lifetimes 80A|ZHOHA] 140A|7f2§ =718t He =
U, 0|1E rit¥ez HEY = Us 7t F 22Xl /KE Xﬂ/\l%*.

YN
=10 e el
| .‘r@ i d

LT100 et 6] LT8O LT80
:
H TR ! 3 = 1 . 1 T 1
Moo 'Eml - s "
e TIRDY EML mlP TAMC TR TEROY EML mCF  TAPC TR TENO1 B aCP TAKC \ P
bl nsm L T \ Bl il
S e

Flg, 1. Changes in energy level alignment after degradation of host-dopant system

—_

[0 ox

Key Requirements for Blue Hyperfluorescent Organic Light-Emitting Diode

(Samsung Advanced Institute of Technology ; SAIT)

- hyperfluorescent-OLED= sensitizer 222 AtE5I0 7|&0| &=HdE =+
X E TSty & HEN0 HHYLEN 128, 721 =% 7|0 7ts.
* QALE: PLQY <80%, Stokes shift >25nm, FWHM >30nm
* Ol sensitizer (Pt(ll) SSA)S AFE X EMLE HHMHCF) E= O 38 &

Z(MRF)2 0| 83510 A OLED§ I1|’“o+01 18 E OLEDO **43—’%*8' 7t
= AlAtEL

(0]

|
[

b4

MR VAT

{a) - i)
Exciplax Host Exciplax Host

Ph Senedtizar

SOIEP

.1—.-.—

Hyper-OLED system Hyper-OLED system
using HCF emitter using MRF emitter

Fig. 1. Schematic mechanisms for hyper-OLED system using HCF and MRF emitters.

Enhancing First Frame Ratio in OLED Displays Through Dual-Prime Layer

(Eun-Hyung Lee, LG Display)
- Dual-Prime Layer (DPL) #+ZX& OLEDO| H&3}0{ First Frame Ratio (FFR)2
gdode 2

* DPL X7} LTPO (Low-Temperature Polycrysralline Oxide) 7|&& AtEde=
OLED HX|0| LSt hysteresis =XME 2tal, OLED2| active layer0f QA
o EFYES HS.

* DPL —_rLZE HE2 low grayscale 2E0|A Mot JHMFEES HO|D, st ¢
7|, LetE Tt CIAZ2 0] 452 Mg = UASE AlA
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Photoluminescence-based optical inspection metrologies for GaN/InGaN uLED
wafers (SEMILAB)
- PhotoluminescenceE 0|83} 1~5 um2| X2 A}O|=9| O}O0|AZ LEDE ¢
O|mHO| M AASH= Z[=0f CHsH 274
i EE]

8
9,
Y D T S T W D N e S U O

ofo|la =
L2220 5
7l&

CMOS integrated circitry active-matrix backplane design for high-resolution
XR microdisplays (Fraunhofer IPMS)

- 300 mm process 7|82 28 nm WEg ol 3F2 HE3t 0.182%X| OO|A=
ClaZeo] +3

- Memory-based &1t Frame-controlled 7182 Z&s0] gsat MYl ™

2 BE A

* Low to high bandwidth interface

= Enabling high resolutions by very small pixels

» Embedded framebuffer enables flexible driving schemes ranging from memory-based to
frame-controlled with framerates ranging from 0...480Hz

= Very high internal framerate of up to 10kHz to compensate optical effects
= Flexible number of grey levels to trade performance vs. power
= Deep sub-micron (28nm) CMOS is key enabler for new microdisplay architecture

olo|a =
L= 0|
HHY 7=

OLED Color Patterning Technologies for AR/VR and IT Displays (APS Inc.)
- &, =, H OLED ¥&ASS FMME 08310l HE{HS &1, 0|2 Edf 0.79
X| 37|9] 3,000 ppi OLED OFO|3 =2 C|AER 0| F¥E

FMM (SEM)

Protection Film

Flexible Encapsulation

Backplane

Multi Barrier
P
Back Film
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Direct in situ Photolithography of Perovskite Quantum Dots (Beijing Institute

of Technolo
- N, &, HO| Perovskite XS Photolithography 38& 0|83}0] 2,450 ppi
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I Rl W
Patterned PQDs
= /
2
Ethanol
The trend of MR display technology (Meta)
- MR 7|7]9] d&5& LtEtl&= CtYet X[HeF O|F fldf ERst C|AE 0L
SHet = of CHal Mgt
Resolution [PPD]
I TR e —— ...~ 15 -':"!I',-
% %“*‘-—--E:‘.::'-ﬁ:"o > % Human Perceptual (Retinal) 9
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! \ 8o\ Waw o - 70 80
3p ‘\ 0 \\ BY -~ 7
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o | \h o \ 0
o2 2 > N N, % 50 :
aZol 7jg | F ol @ NE [ “ .
c 1 B N 30\* 40 |
@ ~,
B g I[ 20 %"‘\‘ “\... 30 4q
2 wl 5 | 27 e ]
= P E Q!- "'20-._“".“ "'\-\\‘ 301
Ir o 5 |
1 e
! 10 Compact design Quest2 |

Focal Length [arb. unit]

ofo|la =
SES-E I

Evaluation of Energy Efficiency in Microdisplays for AR/XR/MR Wearable
Devices (Shenzhen Sitan Technology)

- AR/XR/MR & LCtYst ClAZY0|e] & Hlw
S drgst
= = .

S, Micro-LEDs 7} 7}& @48

Table 1. Comparison of different display specifications

Display solution LCD OLED Micro-OLED Micro-LEDs
Brighineny(E) 3,000 1,500 6,000 100,000
in nits
PD““!I. 0 104 20, 0,
Consumption (PC) 100% 20% 20% 10%
Energy Efficiency K 5
(EE) 1.7 2.4 2.9 5.0
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High Brightness Microdisplays Combining Multi-stack OLED Frontplanes with
Advanced SXGA CMOS Backplanes (OLEDWorks)

- OLED O}0|22 C|AZ20|8 6-stack A OLED X H7|H 7td HAE &%
45 Syl ofsf LEs
1.0+ I Z ' ' ' ' 60000 T T T T 7 100
g 08 50000+ o
3 S . a
g st fg_"om L 60 ;
- 30000 & " 2
£ o4t I % / Fao %
& LE / 2
Il 1 3
° 10000 4 T20 5
0.0 . 4 & i b 4 ok I R
400 450 500 550 800 @50 700 750 i - i j
Wavelength [nm] 2 14 18 18 20 22
Voltage [V]

ofo|la =
Cl2~Z20]
ZEEZYQ

High Resolution Evaporator For 10Kppi RGB OLEDoS XR Displays (OLEDON)
- ZNME OLED 225 TEYS St SA7I20f el LES.

High Resolution Evaporation Source High Resolution Vision Aligner
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ffff ~ | EESS

L /) High Resolution FMM Evaporator

.y T —
Sl =
e A B 3
L S
s _I B
B e |
P

Challenging Issues on Ultra-High Resolution and HIlgh Frame Rate OLEDoS

Microdisplays for Hyper-Realistic Metaverse Systems (Hanyang Univ.)

Mgl crEst 2X7|sS HE2R =Y¥HO0| =2 HMD TS fldiM s

CoEso] | 12000 x 8000 SHA=9F 360 fpso] ZelY Ao|=7F BRsHZ, OIF AsHAE
4 Z | O 02 HH= _l_HlI:l2 Ald J_é_.‘—'TEjl'AER%. B . .
= - O|& 9l Foveated rendering 7|=1t through-silicon vias (TSVs), variable
refresh rate (VRR)7|& S0| 283
Next Generation Image Reconstruction Technology of Microdisplay for XR
Glasses (RAONTECH)
- Foveated Rendering &2 2h2H0|A HCtot 7|28 S Xsia= O|0|X|E
IS4 =2 reconstruction ot & bandwidthet AH| M=HE 1022 17HX]
=9 + ULt g
NEES v
)2 Z2(0) | [ ’ o
':'—']'%Eﬂo._' 'é'::.'v;r'.Qi';'r.';u'ci'L'éiﬁ;s""""""" i

. on-pixel 1:4
I reconstruction

RAON fPXQ™
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