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; HFE-7100), oEAl-%=uZF 9 2 Bl (ethoxy-nonafluorobutane ; HFE-7200), 1,1,1,2,2,3,4,5,5,5-H7}=Z%
L E2-3-HEAN4-(EgEFoaddE)-a¥E(1,1,1,2,2,3,4,5,5,5-decaf luoro-3-methoxy-4-(trif luoromethyl )-
pentane ; HFE-7300) , -EPZF o 2 E-3-d EA R FZZFQ 2 (2-trifluoromethyl-3-
ethoxydodecof luorohexane ; HFE-7500) ¥+ 1,1,1,2,3,3-3A}ZF02-4-(1,1,2,3,3,3-FAZF 2T g X
A)-#EH(1,1,1,2,3,3-hexaf luoro-4-(1,1,2,3,3,3,-hexaf luoropropoxy)-pentane ; HFE-7600)¥ <= i1, 7]
HEFQZIMEA 3ELS n-HEZF2 23X (n-perfluorohexane; C6F14), HZF 2 2H|Z-(perfluorodecalin
; CI0F18), HEZF <9 2ZE¢]o| ¥ (perfluoropolyethers; PFPEs), ¥ZF2 &7} (perfluorocarbons ; PFCs) HE+=
SfolERER2 2 Z 29 27 (hydrochlorof luorocarbons ; HCFCs) 4= gloi}, old] AdtE A= 9=
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A7) B2 3 A= B4 49X F 4 A SR 22 A stES 23 4 Q).
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(Perfluorocarbons) 7l 3F&EYU 4 9+ vl HUF FAZFoRZE AY] Sfo|l=2Z 20 ZoHA IFEL 1-vE
A FES F 0 2 3 7 37( 1-methoxyheptaf luoropropane ; HFE-7000) , HEA = U}ZF 0 2 BE(
Methoxynonafluorobutane ; HFE-7100), olSA-=uUZEF 2 2% (ethoxy-nonafluorobutane ; HFE-7200),
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1,1,1,2,2,3,4,5,5,5-t7F&F 2. 2-3-1| 5 A]-4 (Eﬂé—‘?g’_iﬂ] )-9€(1,1,1,2,2,3,4,5,5,5-decaf luoro-3-
methoxy-4-(trifluoromethyl)-pentane ;  HFE-7300), EfZFL2vE-3-dEATHAZZF 22~
trifluoromethyl-3-ethoxydodecof luorohexane ; HFE-7500) %=+ 1,1,1,2,3,3-3A=F22-4-(1,1,2,3,3,3-9
AEF QR 2 EA])-H¥EH(1,1,1,2,3,3-hexaf luoro—4-(1,1,2,3,3,3,~hexaf luoropropoxy)-pent ane ; HFE-
7600)Q & dar, A7) HASFLEIEA SFES n-HEF 228 Hn-perfluorohexane; C6F14), #ZFQ ZH|
Z+ (perfluorodecalin 3  CIOF18), HEZFQ2ZudlE(perfluoropolyethers ; PFPEs), HZFQz7}E
(perfluorocarbons ; PFCs) %+ Slo|=2F 22 EF 9 27 (hydrochlorof luorocarbons ; HCFCs)Y 4
RO}, olof AFEA= B
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718 S, gta S A3 nELast FREAARES sYste] =3d 5, @4 HgS APl Az 5
o, 7] A 3 Aol el wE 7] A7V FE ddes A8 ¢

T3, oA Fag dEsy] g, 2 odde e ¥E fiaady] FFE o8 W g 4 glon], o] A
=3 5 ddeke ol 2 g wiREed, 2 3l wE Y] A7RvE F4d @4 &uE Aoje &
ool AR 4 T

= 1& s, 7 AAE Bo FA8] Aestd, 37 7] 23 geles fasde] Axuye vedt 2
& A e 1) FH 5L WAL A5 9ol OLED T EFSIAY 2FEA] Be V)] nELS XE
gAXE F& IYsk=E @ 2) WAEE 2 IAEE uE847] FEAXE dd JAgo) gFe] X' nt
235 T3 =Fae 9 3) 2 3 wE AVMAE 23 aB LA AFNS o] &St aEAs XEY
AzEl] s FAstE 9 9 4) TFFES EFS 0D 55 T F& Jad TS I s o
Al

71 @A 2) olF, &4l AAE AT EAE FAE FHH R 3T ¢ 9o, B3 Y] AAHS D
.

o

of AAlstA dwstrlz k. thet skrle] AAlel= G Al
© Ee By s ARskr] fs Aless Aol & 2] WEs
of = AL ofytt.

<A8d 1> AAe) 1 2 2, vlad AY A=

WA, Hfyld o= JAFFANSE(T0) 719 Hd Z3 FY5A 1,4,5,8,9,11-FALe R EG | d A A7
ByolEH(1,4,5,8,9,11-Hexaazatriphenylenehexacarbonitrile ; HATCN)ZE 10 mmZE A, A& F=5F
o2 N N'-tho] (1-1h22 - )-N N' -tlo] s d-(1,1'-nfe] 7 d )-4,4 ' ~t}o] o} (N,N* -Di (1-naphthyl)-N,N" -
diphenyl-(1,1" -biphenyl)-4,4" —-diamine ; NPB)Z 30 nm ¢ N4, N4'-v]=(t}o]dlZ[b,d]E] L dA-4-)-
N4 ,N4'-tlo]H dulo]d| d-4,4'~-t}o] o}l (N4,N4" -bis(dibenzolb,d]thiophen-4-y1)-N4,N4" ~diphenylbiphenyl-
4,4 -diamine ; DBTPB)Z 10 mmZ ZF=&u2l o7 A3},

71 $Joll Journal of Materials Chemistry C 2017, 5, 926 o] X%
D A S B4 R0 HFE-7300 o 10 wt% & %< {9 2000
rpm, 60% B9 23 FEIIYTE &uE Axs 7] Y 60CAA, 60x 7+ Xy ¥, TE uAIE B3I =

£ APt olF, nELA XEHALES 179 2 749 dNAE
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- Hlad A: 7)¥-& HFE-7300 o 37+ wztt).
- AAje] 10 7]9E& HFE-7300 2 83t 1-1 (F-3H] 0.005%) 2] &3F-&-Hof 33t H3krt.

- AAd 2 7]3E HFE-7300 2 3}gE 1-1 (F-9H] 0.005%) 2] &38| 2% HFE-7300 % 3}3H&E 2-2 (HF-
IH] 0.1%)2] E3-8-dof 13 F3kT).

o] %, @A Ao A4 oR Ed F AF FF AWoA P FTOoEA FT2EQ] 44'-TA(N-7IE

HE2)-1,1'-1lo] | d(4,4" -Bis(N-carbazolyl)-1,1" -biphenyl ; CBP)ol =#EQ Egx[2-#Hdde|tyE-

C2,N]olg] & (I11)(Tris[2-phenylpyridinato-C2,Nliridium(III) ; Ir(ppy)3)7} 20 wt%%2 =3 ¥ S 20nm A

33Tt

AR FEToEAE 2,2',2' (1,3, 5- 1A E D)-Eg A (1-s d- -l A o) ml vhE) (2,27 ,2"-(1,3,5-
ri is(1-phenyl-1-H-benzimidazole; TPBI)Z 40 mm, AA} FYZF=o =24 LiFES 0.7 mm

Benzinetriyl)-tr
S TAAHT. e o R Az AAld 1-2¢F Hlald A Al F& 9 A2 E ST

'5‘3—],'0}_1—1, A
oNF, 248 FHAS LT frel E‘DH, W AsAE o) ake]l BAekeir, OLED £xbel AF-A-IAE 54
sigaake] AFEE(CE), AHE&(PE), FAEEEW S AFEH=E Arteisiv. old

7}
I AnE Aol 2 welH= & 1o ZIAskY. = 2= IE, dFEES YEd adzon

*1
g Max CE, Max PE, Max EQE,
CE at 1000 nit CE at 1000 nit EQE at 1000 nit
Hlwe A |HFE-7300 (3%) 35.2, 34.3 30,4, 23.9 10.3, 10.3
A Ae] 1 |HFE-7300 + 3}3& 1-1 (3%) 41.1, 35.1 34.7, 24.2 11.9, 10.2
Ao 2 |HFE-7300 + 3}8HE 1-1 (28) / 43.5, 35.9 36.4, 26.8 12.6, 10.4
HFE-7300 + 3}3}& 2-2 (1&)

(MaxE HH &S|, at 1000 nit £ 3% 1000 nit A< dHolEHY.)

A7) E 13 E 1 R el o], B gl 2 wyel WS Fh @aelel As(AAd 11 2)

<H¥ 2> Ao 3, 4 B Hw BY Ax

47) AR 1A ANE uks o], Aah A 1-2 % Wl AsH ThE W ARE AN, g W
2 SISk ge THOE OLED A48 AASAh, ol AAel 3 & AAd 25t SAs AAFL A A
=5,

- Hlald B @ 7]3S HFE-7300 of 3&7F 93kt

- AAd 3 @ 7] HFE-7300 2 33E 1-1 (53H] 0.005%) Y &3 Mo 28 HFE-7300
JH] 0.1%)¢ &EFg-gdo] 1&3F 2},

ek
o
%
il
R
[\
1

- AAd 4 @ 7]9%E HFE-7300 2 33E 1-2 (F3)8] 0.01%) o E3-&Ro] 28 HFE-7300 2 3}E 2-1 (HF
4] 0.1%) &Eghg oo 183 @i,

T, 471 AR 13 o], g ate] AFaES(CE), d¥aS(PE), FHEE(EE)S HFE = Artedint.
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I ARt a7 & 20 AAE wrel 2t

X2
A7l Max CE, Max PE, Max EQE,
CE at 1000 nit |CE at 1000 nit EQE at 1000 nit

Hlw e B |HFE-7300 (3%) 29.7, 29.1 24.7, 20.4 8.7. 8.5
AIA)e) 3 |HFE-7300 + 3}8HE 1-1 (2%) / 36.1, 33.4 30.4, 22.9 10.5, 9.7

HFE-7300 + 3}3& 2-2 (1)
A A e 4 |HFE-7300 + 33E 1-2 (2%) / 31.3, 30.0 26.6, 20.8 9.2, 8.8

HFE-7300 + 3}3& 2-1 (1)

Max®= Hl@eo)n, at 1000 nit &= 3% 1000 nit o)A < dHeolgal)

T 28 FEHW, Ba SA0) B owwe AT F4E AYA(ANG 3 % )9 ol S &

<A 3> Ao 5 WA 7 & Hlmd C YR EY AF

ThE OLED 5 flolA & Ado] me ddde] ans AFst7] el olefel el Z7] Az F+xol4 H7FE A
o W14, dHYE o= JAETFALSE(IT0) 71 o, A3 F95<0 1,4,5,8,9,11-F Ao E = d A &)
AMFFE R 0| E™(1,4,5,8,9, 11-Hexaazatriphenylenehexacarbonitrile ; HATCN)Z 10 nmE FA33ch. A&
FEFORE NN -To](1-1Z€)-N N'-tho]Hd-(1,1'-ule] i d)-4,4' -t}o] o} (N,N* -Di (1-naphthyl)-N,N’
—-diphenyl-(1,1" -biphenyl)-4,4" —-diamine ; NPB)% 30 nm ¢} Z}7] & A& 55 A52ZA], N4, N4'-H] 2=
(Cho] il % [b,d] E] 34~ )-N4 N4' -t}o] s dnfo] H -4 4" ~T}o] o} ¥l (N4, N4" -bis(dibenzolb,d]thiophen-4-
y1)-N4 N4° -diphenylbiphenyl-4,4" -diamine ; DBTPB)Z 10 nm (¥]xld] C ¢} AAld 5), TE, N4, N4, N4',
N4'-g| Eg}(vlo]Hd-4-A)nlo]H d-4, 4" -t}o]o}wl (N4, N4 N4' ,N4'-tetra(biphenyl-4-y1)biphenyl-4,4'-
diamine; TPD15)% 10 nm(H]xlol] D&} A Ao 6), Hi&, EEV\(AL—?'}H}Z:%‘—%OEUﬂ] Yo}l (tris(4-carbazoyl-9-
ylphenyl)amine ; TCTA)Z 10 nm (W]ale] E 9 HAAld 7)E & F2 WAoo 2 P, ou 22 Aue
sY3A " 47 FHHAT. S, vlale] C o AAlel 57}, H]TJ’—Gﬂ Do} AAld 6o], HlaLd E o AAd 7]
2ol FEgon, ofget FE FAHS Al TSI,

FAdE= 2 AT #2528 ¥ 7)F Yol Journal of Materials Chemistry C 2017, 5, 926 o] Hi¥

2 PAAA S B4 &9 HFE-73009] 10 wt% = =<1 &99-S 2000 rpm,
. BulE AxE7] fE 60TCAA, 60x I EAET -, XE wlAdE T =33
= A

60% F<ot ~WAYES

3 60CAA, 6027 EXEE APslgct. o]F, TEALA ZTEHANAEE ool 7o A FNAow
’gslel

- Hlad C ~ E: 7]¥S& HFE-7300 of 3%7F 93kch

- AAd 5 ~ 70 7]¥E HFE-7300 % 3}tE 1-2 (F3H] 0.01%) 9 =38 2, HFE-7300 % 3}3E 2-2
=38

(F-71] 0.1%) 9] =38l 1=7F FH3ket.

< o2 Ao A APFZOo A $2E (BP ERE Ir(ppy)3
20 wth® =¥ ZF2 20 nm FASFAY. AA FEFo2A TPBIZE 40 nm, AR} FYFC =24 LiFF 0.7 mm=

oF, 47] Aol 13 o, AgaAel AFEE(CE), AHEECL), PHARIE)S AFE AR,
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[0096]

[0097]

[0098]

[0100]

[0101]

[0102]

[0104]

[0105]

[0106]

[0108]

[0109]

[0110]

[0111]

[0112]

ZIHSd 10-2019-0096145

¥ 3
SR Max CE, Max PE, Max EQE,
CE at 1000 nit |CE at 1000 nit |EQE at 1000 nit
Hlale] ¢ |[HFE-7300 (3%) 32.7, 30.6 28.0, 20.6 9.6, 9.0
DBTPB
AAld 5 |HFE-7300 + &}3HE 1-2 (28) / 37.9, 31.2 31.1, 20.5 11.1, 9.1
DBTPB HFE-7300 + 8}§H8 2-2 (1§)
Hlale] D [HFE-7300 (3% 26.5, 25.5 23.7, 18.6 7.8, 7.5
TPD15
A A e 6 |HFE-7300 + 3= 1-2 (28) / 33.4, 30.3 29.9, 21.7 9.8, 8.9
TPD15 HFE-7300 + 8}§H8 2-2 (1§)
Hlale] E |HFE-7300 (3%) 28.6, 26.5 24.9, 16.3 8.4, 7.8
TCTA
AAld 7 |HFE-7300 + &}3HE 1-2 (28) / 34.0, 27.1 27.4, 16.7 10.0, 7.9
TCTA HFE-7300 + 3}3HE 2-2 (1)
(Max & HWE o)™, at 1000 nit & 3% 1000 nit o2l dolEY)

471 & 30 yEbd mhel o], B A & Ere] whE
of S & AU
AP & AAld 8, 9 H Hlad Fo A=

B o] me @l
ol A WrhE ek,

of 1ol M 7HA1

of HE SRS ALY P30l W

l"

npel 2o Ao w Frleh e A9

- Hlad F @ 7]#S HFE-7300 o 3%3F 93k},
- Ao 8 7]¥& HFE-7300 ¥ 33E 2-1 (FIH] 0.019)2] &

- AAld 9 @ 7]#& HFE-7300 2 33E

e ol A

Aae] male 0%

o T
20 mm HASAY. AR FEZOZA PBIZ 40 m, A%

Al e of

$3tol

e

a7 g8l obefsl ol

S 2A T2E (BPY =RE

Folz=o 24 LiFZ

AAAE ZAhE AFAENE 5 WA 1] HE

727 274

OLED 22+= AlZalsdct.

Ir(ppy)3
0.7 nmE

olF, A7 Add 13 Zo], dFiaAe] AFAECE), AHa&(PE), YAEE(ER)S AFHZ AXsE.
I Azt sy F 40 AR wReb Zo
X 4
3] 2ol Max CE, Max PE, Max EQE,
CE at 1000 nit |[CE at 1000 nit EQE at 1000 nit

Hlwe] F|HFE-7300 (3%) 35.1, 33.7 30.6, 23.5 10.3, 9.8

A Ao 8 |HFE-7300 + 33&E 2-1 (3%) 35.2, 33.4 30.3, 23.0 10.2, 9.7

Al 9 |HFE-7300 + 3}3HE 2-2 (3%) 38.4, 35.5 32.0, 24.1 11.2, 10.3
(Max = FHHES°]H, at 1000 nit = 3= 1000 nit oA el HeolE <))
A7 # 4oﬂ YERE mle} o], B4 £A0 2w w2 HIMAE F71e AN (AAld 8 2 9)9] ATl
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[0114]

ZIHSd 10-2019-0096145

=9
R=3%)
7|30| n8AN ZEYX|AE 3E
L3
M & Zgst BA8N 2 Y
225 9 OLED & 84
EmH2
<
=
e
ofu
od
]
¥ Hjmof A
10 - == Ao 1
------- Al 2

0 500 1000 1500 2000
FE (nit)
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