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# Blue Dopant Patents in Aug. 2020

=  Blue dopant patents of 90 cases have been published or registered in Aug. 2020.
=  Main assignees are Samsung display(12 cases), LG chem(11 cases) and Cynora(11 cases).

=  Phenyl core TADF dopants substituted with various EDG and EWG ligands are the most. Cynora is pending these patents. Several companies,
including JNC, have applied for patents on TADF materials containing boron. SFC registered the patent of DABNA fused dibenzofuran combined

with anthracene host with deuterium.
= 17 blue phosphorescent dopant patents have been applied. Ir or Pt metal compounds with pyrazole or imidazole derivatives seem to emit blue.

= LG chem. and Merk applied for patents on florescent dopants such as amine substituted with benzofluorene or benzofuran derivatives.

© 2020. UBI Research. All rights reserved. 8



2020 82 OLED &-&

# BD_TADF
[ Boron Core - Pyrimidine Core Pyridine Core |

CYNORA KYULUX
GMEH EP 2018-799672 INC JP 2019-570920

By -

CYNORA US 16/787558 | KR 10-2020-0016818 | savsune KR 2019-01-29 | CN2020-10050970
GMBH  CN 2019-11376742 | EP 2020-156089 PISPLAY|EP 2020-152080

N
<
=
&
)
~
<
&
I\

— oo e ° i S R? @ﬁr"
L > © Iy ’@\: ]5: A R? RY @ 1]
t c . c NC N h St
g e @J:? P 8 rD ! o b ® Bt
55 "\ﬁj E g5 ™ D}M i I i R NT RS e
° > e —DQ Q i ,@ mde e & % @
n ©
= 3 N "

KR 10-2020-0017700 sty CN 2017-11093178

SAMSUNG US 16/810626 e .
PCT-KR2020-002054 DISPLAY 4 Triazine Core 1
fm-";.,mmlm 1) Ars Y% N |
2 a7 = N A AN B CYNORA
_ -, £ %2 GRS S O " £ 2015-500450
b7 23 ' S ’ v
(SIS ) oL p
° B.IC T “E:Fw !ﬁ‘_&' ;:,""YI;A{}{}
[N “.2 I:GJ\’\J;LG ﬁ:y i \‘)
kwanset KR 10-2020-0017580 NG JUHUA < & AT
GAKUIN UNIV PRINTED CN 2019-10287869 & _& R 2 R {.;—G\"
Inccore CN 2020-10089819 oismaY & ’ he oo ¢
N R 8 R

po8 o
i 09

GakuIN univ PCT-JP2020-004829

(&

- £
£8 9% oo

5 9

©

university of KR 10-2020-0010334 |CN 2020-

Southern

[ e Gl caiifornia 10079135 |EP 2020-153982
- , Z W
(D P = g P & .
= Q LD QQ@ 2 2 g@& LL® S
Qw S ey BN Z < c v A
‘?" on K GM“”@‘B’@””“’ 8 rﬁ g Formula X o 6
KQ/LaG e 1" s (1 9 g -g { \N N\N D
{an N N < e
p = g © Pn’B'Pn

* Yellow character : Registered

© 2020. UBI Research. All rights reserved. 9



2020 8= OLED &4

[ Phenyl Core

GUANGDO
CYNORA KONICA NG JUHUA
EP 2018-800043 minoita, KR 10-2017-7029655
GMBH ne. PRINTED
: oy CN 2019-10342575

1
‘

csor  CN 2018-11378536

5 2
c a
R TECHNOLO 5, c
O X § N ‘E NH ;C?”LN‘)—{ b
g:'; E . @[’;t[ S\? ) R o i Rllj "f'/s‘N — o g d‘ el
£ B . Lo L o L0 2 ) C, 5o E
E = e o oR e e N P = <
& S £ % ~F C >3 &
(o)
CYNORA KYULUX S ;; I csor  US 16/858759
vy EP 2018-799673 e JP 2019-570921 @ R G0

samsung KR 10-2019-0017964
S U 16/587429

a4 g

[
et - Goth

Pyrido acridine

Flurophenyl, Cz,
Triazine

9
T ¢}

N

©

i

E
ey EP 2018-782641 "o EP 2016-772422 5 csor  CN 2019-10098498
N N w () E
0 G - er & - Q] & g
22 XX oIk o A |2 o £
e GRS E A -2 I - g B ... Us 15/839740 g5
R E winom o SN . . 2%
55 ~ v—&:.r?:ﬁ, g Lf'w ;,Y\ é 3

Cz, Ph-Cz
%,
&+

c;:ln(;zA EP 10-2017-7022436 Merk EP 2018-165596

v - -
2 EHE =D /\(i .
o # 4
(G) H FG i 8 !
3 0 o
N R o | 0 N\ /Y
CYNORA sawsune KR 10-2019-0015192 |CN 2019-
EP 2018-793179
GMBH PISPLAY 11264753 |us 16/678508
5 . on o
£ 2 o \/@’ é
o LI) P fie ; N N._Ph
E © A ;;i R,zl::,‘i.k,, t,r‘n N J %
<+ ™ DOt o " e wgf‘-, "y * Yellow character : Registered
(oY) m.. T

© 2020. UBI Research. All rights reserved. 10




-
<
@
e}
N
.S
o
=
OSOH CO R 10 018-70 959
,_9‘ A
N o
b {: o
f et
£ e
= b
g [in
= L]
a

LG pisplay KR 10-2012-0118640

iptepIpy

Synthetic process

Phynylpyrazole

0 rw,—/nv'h X

Ny
Doty

o/

The University

of Southern  US 15/444592

ubc US 16/511090

Imidazo[1,2-
flphenanthridine

ubc US 15/915385
RY ;;
rA CI i,

carborane

Pt complex

ReDisplay & R 10-2020-7019379
9

(bis(azinyl)amine

SAMSUNG KR 10-2020-0008761 | CN 2020-10078240
ELECTRONIC

5 EP 2020-153874

Benzoimidazole-

TECHNISCH

onwversita PCT-EP2020-054656

T DRESDEN

Pyrazole borane

=

,I

4 _<—

2 /'
z

Y\

1=
rd
L

ZHEJIANG
University

OF CN 2020-10316814
TECHNOLO

Au complex

universy €N 2019-80007327

KONG

© 2020. UBI Research. All rights reserved.

* Yellow character : Registered




2020 8E OLED 22 =

Naphthobenzofuran Fluorenobenzofuran etc.

NANJING

Torro — CN 2016-09-30

MATERIALS

Benzofluorene Spirobenzofluorene Indeno phenanthrene

JILIN OPTICAL

AND
cromonic CN 2017-11444628 weem  CN 2019-80006388
MATERIALS

KR 10-2020-0011756
PCT-KR2020-001480

by ). m
[J] fa [J] [} B e
c & { c c IR
o,
[a) o [a) o

LG chem

S

;?"q(

LG chem Lechem KR 2019-80007580

e g
- %

SUZHOU

Juxian New CN 2020-10537258

MATERIAL

s SR

quinolino[3,2,1
-de]acridine-
5,9-dione

5
cg??}
e

ran amine

phenylbenzofu

EP 2018-788736

ot
: eyt
g g oy

Merk KR 10-2015-7008598 ey KR 10-2013-0070487

Amine
Amine

* Yellow character : Registered

© 2020. UBI Research. All rights reserved.




2020 88l OLED &zt

# Combination

BHLLED 2 stack blue, BD+BD
Pt complex Ar, Hetaryl-diamine
i _ _
GAKUIN Samsun, Samsung KWANSEI
KR 10-2020-0011039 9 EP 2019-163558 9 CN 2020-10307116
UNIV | JNC Displa: Displa: GAKUIN
il Ao D oy Ione JP 2020-012206
o ., X . o ) \ CORP
! / b ] o ; N )
5 o : : THOI0) 58
g 8 58 Y oS,
£ £ £& T Hhew T fe
€ I e~ L s o
S < g < e (gj
g e o8 o Q,
KWANSEI '09 & i{!? QCDQ
v [ne US 16/617296 :
CORP
BD+BD

5Cz1CN

L6 chem CN 2019- 80008471

m.

Q) @m

e chem KR 10-2016-0122411

Anthracene

X1 X5

X4
X3

PH dopant
%

./E;;‘ m.
KR 10-2019-0091889 BD+aETL

~fluoreno benzofuran

Phenylanthrace
e-dibenaofuran

US 15/746233

D substituted
Ar-anthracene-
dlbenaofuran

‘Z'r
Sy

Samsung JP 2019 067275

Dlsplay

benzoquinazolin
e triazine,
anthracene

* Yellow character : Registered

n-host + p-host

© 2020. UBI Research. All rights reserved.




B/
=

QU RESFARCH

Analyst
Dae Jeong YOON

UBI RESEARCH

www.ubiresearch.com  A-1901, Samho Mulsan Bldg, 83 Nonhyeon-ro, Seocho-gu, Seoul, 06296, South Korea  TEL : +82-2-577-4391 E-MAIL : info@ubiresearch.com



