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Organic light-emitting diodes have many advantages including self-emission, thinness and light weight, and
they have been the subject of much interest for next-generation display technology. Light-emitting polymers are
expected to be particularly suitable for printing processes which are essential for the cost-effective production of
large-sized panels. In this paper, the material design for higher efficiency and longer lifetime, and the latest
progress in polymer organic light-emitting diodes (PLEDs) are discussed.
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Difficulty in mask patterning Patterning technology
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(a) TCP dependence of triplet density on host polymer measured by the transient absorption of 780nm,
(b) TCP dependence of UV stability, (c) Relation of device 795 with UV stability
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LI Relative stability among three hosts. Two
difference combinations of host and
emitter are studied.

Case 1 2 3
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Emission Host G-em G-em
Normalized stability (7°80)
Host 1 1 1 1
Host 2 1.0 1.6 2.7
Host 3 1.2 1.8 5.1

LIy a2 —DifENE, Case 3TIELI v & —D
AxEET S EHICHFB L. ThZFhOPLEE % #
MU 7z, #CasellB T, DAL L F 2 A
W, OIRAEE & LM ET L 7z, Case 11IZB W T, 3
D & 2 MXZITEFOUVIFAM: (T80) AR L
=—J7. Case 2% UCase 3IZFWTIIHZE £ H A MK
TR BIM &7z, Case 1& 0 3FEFHD &K 2 + OPLIfif
IMEIEIFRZETH B 2 05, Case 22 UCase 312
BBl SNk 2 MR, £hox L $—
HERXNTIR SN TS K9, A2 P RICHE L To
Bk R (FE) LERLTWEEELIGNS, D
g0, OFA L LORETFEZNPICIRES T I v 4
— ki3 EF-BETcE 5, KU, @I yva—
@6+2b«®112w¥—%ﬁ%w#‘¢&<fé
BN EPLINAMEIC B W TEE AR TFTHEEELD
N5, Host 1—Host 2—Host 3DNEIZ. FOK U
XIF@QORPECRT < 2D, ZORRMN A M
ELZzeEZONE, ISCHRFEZBZ NG,

W2 ZEHERG A R 2 b RIS 95 2 B X BN
K7 O A WIS 5 Z &0, Etkom EisidEE
BikEtHEEITH B EFE LN B,

SHORL

S OMBIBRTIZ I 55 & 5 Fiikm Lok ¢E
BREMBIERE & F A2 6 N B A K O TADF#ERE 12D
WTIBRTE E 720,

L=y bEEHSFISHAADEGHIBW T, J
K= bOWIRKL VR v — Ol % wEsxa!
T3 &, BRWRTE— 2 b ASEENRIAIN A A B
L. FBER K0 ER2» 5l X g Dbk > T
FHL ) H UhEARE L, EQEDSKEL KRB INSZ
EERRHL T4, i€ — A v P ORELAIZD

10

WTRETTEEMTEZ S DHlrHRE TN TS
A5 E=m ol LT, F8-PFB =95:5122W1C
ST TR M) —EEHCOUFEREHE L7
H5 R % Fig. 81Z/8§ . HEHUCK U CHRINTT A (2#1)
KOTERE A () (IS 2 FPER»EEL I L
A E . F8S-PFBD & 5 AN 55 TS\ T
S ECHEIMERN TN &R 5 7z, FHIHR RS T
TR ISR U 7272 0 TH R IC L5 A3l
M9 A{HEAA b 5 728, WUNIEREN & 7z F3EE &
AabtdZEickd, ERRRTE— 2 F DM
FIPEHE X N BHERTH 5 LML T b, EHTk
5O HEAEOBEFEE & U TIERFIZHIRE N
MRIEEETE B A2 T 5,

WO - BEOEICRS [E3DIAAMB] & LTk

12 H 2D T 3 BGEHELEIERYE (Thermally
Activated Delayed Fluorescence: TADF) #1¥HZ. 4
) VY LARHAGHEOEBIE A OIS —EHEE T %
—HIEE IR T 2500 Ch 5. Plam LOIQEX
BECHPRL LR U < 100% 23 F T 5728, LFEL <D
WFZEAHED 5T 559, il —EHEIRGE (S1) Ox
FUF — Ll = EHEIRRE (T1) DX LF—DHEA
INELFTHZET, TirbSINOWIEM R (Reverse
Intersystem Crossing: RISC) MEUMIZH[EEEL & D |

T MRS IR 3 A T1 A SIS LR 2T dh

Refractive index n
Extinction coefficient &

: == 0
300 400 500 600

Wavelength (nm)

BEEE 1n-plane (solid line) and out-of-plane
(dashed line) refractive index (red) and
Extinction coefficient (blue)

qb_y recombl

natlon

Fluorescence RISC T

prompt

delayed
S) ———

B Schematic illustration of TADF process

FRiLE 2018



%, Fig. 9IZTADFD I NG %9, TADFIZH W T
. EEFRSS THEKR NS4 5 OpromptFE It L .
T1 HRISCIZ & D 2 X I 72S170 5 Ddelayed 7 D2
FHENFET 5, BFHEITIaRHT 57207 E»EN
2 WAl —DIFIRGE (S1) 2S5 DRKTH 5720 A X
27 PLiZ—33 %, TADFORIFEIZEB W THEEARISC
DOHEERE. R @Q)THAGND ;

AE
krisc «x exp (- St ) )

kT
ZZT. kBIFALY Y VER. TIHREAERLTED,
RISCIZS1ETIO T AU F =35 (AEst) AVNEWIEER)
& 7 55959, AEsTIE R I L T b 0
. TADF#HEHIHOMO & LUMODE & ) #/NX L §
5 E218% T L L <. Donor (D) MaFETH2=
vaAmwmr()ﬁ%ﬁ#élzybkwﬁ&Ab
ICkDEREIENE, LA LADS —~HT, @Ot
g%ﬂ%%ﬁTét WIZIZHOMO & LUMOME & ) A
WL B7-0, DEADOH % “HEICHE” 3 2%
MNEE L 7 55957,

T, TADFAMRHZ BRC L 72 & 5 123 eprkt &
LTHWADTiE AL, SRS 7 2
FR= SV MBI E LTHWBE Z E G EhTn s,
TADF FCE A FfS A X4, RISCHEH O —HIEhiE 1
EEDEETO—HERE 47 2 VA2 4 —Bx 301
F =R KD WP ITHOCFOAM RN X &, 3
%152 IEF I HURZR O BERE T B 559,

B LA TORIEDH EB W, ST E
W R TADFHRE A R Bl X B HD M ARG L XN TET
B0, BIEMELWENLTE WS, B TOFHe
U <HHIBHIZD. AR HACEAIT 2a%Et0. 50k
TOD-AZMASDHEZTADFL= v | & 50T DFEH
BB OITHIGHIEA T BE%ET, X 5IIE I 6 RETD
FUYRNI—=RA4TDEDEEND D, RTDHRGZ
DNWTIERIEESE S hizn),

xED

WA OERELIE B OBINC & & v, FHEL
RFITHOSN TN TIE, KA 3L %
Ko 2+ TEOE T 2 7= O IR BRI 5E U 7= 3 Am 4l
RPN B EEZ > TETWD, FHIED A
ELMEHE., B4 28 aE %2 — D OMBHIHA Lkt T
E 5L WAMET S D IR & £ OF L TRInFE O
KB DUV TH N E, AR AR T
5, mt%**fwﬁ”¥¢®ﬁ5%n&8®ﬁwm
R #ME L DD, SRR CERmLDZD
iﬂA7Ut2PHP7V/b&t_£5WE¥7%
VAV NPEETH S,

{FRIEE 2018

EAFAERELT « AT LA MBI ORE

IR Latest performance of PLED

Spin coated/Bottom emission device

ITO/HIL/IL/EML/NaF/Al End'/2017
. Achieved

Xylene ink
Efficiency (cd/A) 24
CIE-x,y 0.66, 0.34
T95 (hr) @1knit 5800
Efficiency (cd/A) 85 76

G CIE-x,y 0.32, 0.63 0.32, 0.63

T95 (hr) @1knit 15000 25000
Efficiency (cd/A) 8.0 9.2
CIE-x,y 0.14,0.11 0.14, 0.12
T95 (hr) @1knit 400 750
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VTN ERELBEEL, Ak - k- HEMOTH
ERE - REFMAREEH LTS, 22T, CIE
{ZCommission Internationale de lEclalragea)W%“C b
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OFEL LT, A DRIBIRD e L XL QR %
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WELM B ORI 75D Z & mEd R E L TADFR
75 £ OFr LEGHESE & Bk IZHD AN s 2 & T,
WrsmfitEafa L. »OKRBGHELT « A7 4D
BUEICERTRE S ST e 282 MEEF T 54k
&R E T T HBELME ORI 2 #E) Tu E 721,
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