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Emission Properties of OLED Devices with Various Hole Injection Materials
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Abstract

In this paper, the hole injection layer(HIL) materials have been synthesized and analyzed. Their
HOMO levels are 4.93~522 eV, and their energy band gaps are 2.74~3.19 eV. Their glass transition
temperatures(Ty) are all above 114 T, which implies that they are highly thermal-stable. The green
OLED devices with a structure of ITO(150 nm)/NEW_HIL(50 nm)/NPB(30 nm)/Algs(50 nm)/ALLi(100 mm)
were fabricated and tested, incorporating these newly synthesized HIL materials. According to the test
results of OLED devices, the I-V-L performances of these devices increase in the following sequence:
ELM307 > ELM200 > ELM321 > ELM327 > ELM325. In addition, the OLED device with ELM307 as
a HIL has the highest brightness and efficiency at the same driving voltage. These experimental
results have shown that ELM307 can be used as one of the most promising candidates for HIL
materials.
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Table 1. HOMO level, LUMO level, and energy band gap of new synthesized hole injection materials.

B AR F7M8 o
zZ718 3 9gee B
ELM3219] A

ERE glARHE G438
21tk ELM200, ELM307,
B2 ¢e 9l 7hA o)

150 |
100
50

HOMO  LUMO uv
Material Level Level Eq (eV) O ) PL mp Te
(eV) (eV) max
ELM200 5.04 2.12 292 357 496 - 135
ELM307 5.10 2.02 308 358 451 254 114
ELM321 522 2.23 2.9 352 488 418 -
ELM325 493 2.19 274 408 502 21 122
ELM327 5.03 1.84 3.19 347 432 - 122
@4¥ ELM200, ELM307, ELM321, ELM325, 500 —
ELM3279} AFFUELE HEsd ITOIH0 450 ——ELM 200
m)/NEW_HIL(0 m)/NPB(30 mm)/Algs(50 nm)/ € 400 s | -=ELM 307
ALLI(100 tm) F29) %4 OLED 248 A%39 3 350 ELM 321 |
o o] 722 AP OLED 24 dis d7td E .0 ~~ELM 325
%}% %1'7]'}\]?1':1]0’} ‘q"i} _};\_X}Oﬂ BB %‘1%“%9’] ‘ﬂ z -o-ELM 327J
a%% 2430 2g 20 etk 2E 24 g 0
A A7l FHEe W axe sEE HR 8 0
€
e
S
3
Q

A8 =

ME ge AFsk 323, ELM325, ELM3274] A
FolMe Bad 22 Agel WiHNS b AR
78 9ee AP ¢ gk 1@ ELM200,
ELM307, EM321¢} AgelxE ELM325, ELM327
91 Aawrt {%% %o ARHE E¥E & USE

s sith o] A3} ELM200, ELM307, ELM321
94 ARE AFE TeiFy] H8 E9dgel ¢,
ELM325, ELM327¢] AgE #AFE 837 9%
TE A0l 2UE AL 44 5 9t

1% 3& OLED &4 7t A% &
7o) wet S3sle Fxo WaE Jehy Aotk
Ao 7kl Aol FrtE wne TRHAEE
Al Frbsta g3, §R® Ak o)
Ae 89 F/F 2838 dojvn gk 133
%9 Z7H¢ ELM200, ELM307, ELM3219
Hlad ¢ ArbEdM 5 %%lﬂﬁ
Wi glett, ELM325, ELM327¢] 4
AR dFA At 24 FSS
Z2te) A4 HFIEE B AstAYg o) 12 V%l
u ELM307& 14460 cd/m'2.E2 7VF &2 35S
vehfa 9l e g ELM200s) A 3997 cd/m',
ELM32194 A 2,236 cd/m’, ELM32790 A 84 cd/m,
ELM32590 A 81 cd/me] A& Rolx glch E

F7HA

oy
EE

A
(s
00 B

=

564

0 mvwvvvﬂJ/J A-AD‘..’,
3 5 7 9 1113 15 17 19 21 23
Voltage (V)

a8 2. AFFUAR w2 OLED 249 A7t
Mol O AFRPUE

Fig. 2. Applied voltage vs. current density of
OLED devices with hole
injection materials.

various

1 Wsts a9 29 A7kl
e X‘d%’-‘QEi’J Wi agEe FAS Ae4E
£ B #F A}\J—- ELMSO/«] Aol 7F
i, M B s
YER T Qe8¢ & & al':}
aY 4G9S FHY JIFFYARE AEs
o A OLED 249 ol7pAgel g wad
FEES Ugd Aot 2¢dA ELM307d
ELM2008 AFFYABE A4S Ao A
o2 ®e AY vy 4xe ¥FHAFRES
vyebg o ¢l3, ELM321, ELM325, ELM3272
ELM30701t} ELM200 Bohe Adldez ge %
FRFELEE bl g 429 ATFAS



18000
16000 ~+-BELM 200
-#-BLM 307
& 14000 "
£ ELM 321 |
~ o
3 12000 ¢ ELM 325 ||
o 10000 | ——ELM 327
£ 8000
g
- 6000
g
3 4000 ¢
2000
2 ’
0 ,
35 7 91113151719 21 23
Voltage (V)
a9 3. AFFYARY 9E OLED 249 A7t
Aol dst FHE
Fig. 3. Applied voltage vs. luminance of OLED
devices with various hole injection
materials.

s
ELM 321

Current Efficiency (cd/A)

3 5 7 9 11 13 1517 19 21 23
Voltage (V}

oy 4, AEFIAES 4E OLED 2x¢ Q7%
Ao e FRHFEE

Applied voltage vs. current efficiency of
QOLED devices with various hole injection

materials.

Fig. 4.

E2& AH4% OLED &4 dg T4dFage
12 Vo A} ELM307¢) 3.855 cd/A% 7F§ 31 o
%92 ELM200°} 3.839 cd/A°]w, ELM321¢]
3.327 cd/A, ELM3257} 3.087 cd/A, ELM327¢]
2771 cd/A®) §& BolZ Stk 29 29 19 3

565

A7l AR e =R, A A6E, 2008 64

2.5 e
~—ELM 200
-=—ELM 307 0
ELM 321 -
ELM 325
—ELM 327

2.0

L5

1.0

0.5

Power Efficiency (Im/W)

0.0
3 5 7 9 11131517 19 21 23

Voltage (V)

a¥ 5. AEFFYAS w OLED 249 7t
Aol ga HgHAgEE,

Fig. 5. Applied voltage vs. power efficiency of
OLED devices with hole
injection materials,

various

of AZMAGe B dFdned LRI x
= ELM200, ELM307, ELM321¢] ®
EAE mion wBAREEY F9dE 20
9 a9 39 A9 Aol Hojw ELM200 %
ELM3079] H$o] $43% E4& Ho|x 9/}

d¥E 279 ATFYASE At A
OLED 229 Ql7bdetd] we d3dgage] 1
HNEZE a9 59 vdebdd. EFAgEEE 2R
A7ksHe Aol F7H8d we d #ide A
ol e A& & ¢ Yok wHHLgELe
ELM2003} ELM307¢] %3¢ A9 Hl£d Fx9
e 7HH AoHeR 58 @& vEdn gl
w, o802 ELM321, ELM325, ELM327¢ +£A4
Z 24 Jegux sith 474d 2 g3dEEg
€ 12 VoA ELM307°] 1009 Im/WE 714 &
e deln, tgoes ELM000 1005 m/W,
ELM3210] 0871 ln/W, ELM3257} 0.808 In/W,
ELM327¢] 0726 m/WQ & Rolm 9tk

a4 2~2% 59 ZR2RE FHE FITFY
A8E OLED 444 AH&3td E4E& BT 4
3 ELM307¢] BE SHAA 7H4 $58 235
A% vehfin, thge® ELM200e] AY #Abst
A $48 54¢ Jehlz 985 ¢ 5 it

29 6& g AFFYARE st AF
§ OLED 4Ale #324ed S vehd Ao},

o

2

~io
-y o
o o



1. of KIEEME(in Korean), Vol. 21, No. 6, June 2008.

-a-ELM 200
—ELM 307

ELM 321
-——ELM 325
-—ELM 327

“ M_f“f\ﬁ

Intensity (a.u.)

f//\ ‘\
f/

350 450 550 650

Wavelength (nm)

750

a8 6. AFFUA8 9 OLED 449 ¢
2¥EY,

Emission spectra of OLED devices with
various hole injection materials.
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