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In this study, we present the polarization property of an organic light-emitting diode characterized
by a low-energy and high-linearity ion-beam-treated MoSs hole-transport layer deposited by using
radio-frequency sputtering in order to obtain highly-polarized light. Poly (9,9-dioctylfluorene-alt-
benzothiadiazole), which exhibits a liquid crystal phase at a temperature higher than 180 °C, was
used as the light-emitting material. The polarization characteristics of the organic light-emitting
device fabricated under various ion-beam irradiation conditions were examined through photolumi-
nescence experiments. The results showed that an optimal polarization ratio of 11:1 was obtained
for a ion-beam-irradiated angle of 30 degrees, an irradiation time of 30 seconds, a current density of
100 uA/ch, and an ion-beam energy of 300 eV. When the optimized organic light-emitting diode
was used as a backlight for a twisted nematic liquid-crystal display, its transmittance was improved
by about 25% or more.

PACS numbers: 42.79.Kr, 42.81.Gs, 79.20.Rf
Keywords: Organic light emitting diode, Polarization, Ion beam treatment, MoS»

(radiofrequency sputter, RF sputter)

& AE WEETE 2 HE EEA7)7] fiste] 2 e U
o2 =xd 22l 22 MoS; FF #5352 A3l A Aol ol Wo=m st e
F71 &G 2] Wy B4 digt AE ittt ol muiAe] 2 7Ee mHA Y Yo

. =
ARgEo] 2 Hr o] EAIR) ARE o] AT AR A, TRl ERiof mAlet AT A= QIek S|
St
=

o
T A= Tt B Foll shuolnh. & Aol M HE =22 180

O] This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in
any medium, provided the original work is properly cited.


http://dx.doi.org/10.3938/NPSM.68.256
http://crossmark.crossref.org/dialog/?doi=10.3938/NPSM.68.256&domain=pdf&date_stamp=2018-02-28
http://creativecommons.org/licenses/by-nc/3.0

Polarization Characteristics of an Organic Light-Emitting Diode with an Ion-Beam-Treated - - -

AAFAET ST o2 HT SEolgo] ASH AT BF o)Lyl 24 2AE
H < W3 (photoluminescence, PL) A @S Foto] &<21gh

ZAYZE, 30%9] 2AF AIZE, 100 pA/cm? @ MR Wk 300 eV 2 o] 24 of

90k HoJQE Yutg HA BT (twisted nematic, TN)

thH] oF 25% o2l Fat 7t 4 AT

wpat 47249

}.
B E7} Gehdthe A2 shelstew, o2
N T] AZeo]o] A gt ATt 7=

PACS numbers: 42.79.Kr, 42.81.Gs, 79.20.Rf

Keywords: #7103 tho] @&, g, o] 247l 22, MoSs

I. &

71 g to| = AP A RN HE SEEL,
W Aok, &2 B thulH], S8 AAEA 52 54
O & loff A = E tAE o] Foboll FH floHA A&
2 Qlek [1-9]. 71 A8 Fo R, R fAaEd o]
HotolER ARG HTHH Kt &85 A gAageolE
TS 5 A2 Aol}, iRt 7]E9] §7] g thole &
£ WMol ER Aot Hohd, I s = o] RHYEH
Holug 7]&9] wgto] E wpxbrha| 2 W ghol A 55%
o)/de] FEA o] WAt E¥lohy =2 FaES VA=
AY qAaFeolE wE7] YoM BdE 2S UEdche
7] 9 thol 0.7} BHolt}

71&°l+= PEDOT:PSS ¢t &2 A3 565 7l &
2lo]H] = (polyimide) & W4l 5] o= 1S shof &
FZ (electron emission layer) & E2}& HjFolo] HYFS
o]

SEget [10]. 2o A B 7 2744
2 s o)A A4 o] FAL FAYAL, 7
Agto] 7]zl Hs) B3] ok agol A 2
et G Belo|n| =8 EEsk: WEolA 2E S
218] PEDOT:PSSZ7HA = 4] ojup] wed, e
she TP W] BAeE A2 A7 AA T
sEdo]o|A] o]n|x] 8Ho] AskEl @Ae] WAIGHCH

|

r

|

MoSz

o] ] HH ol 75-%10}04 iy fr%%&ixd /\}%0}‘2‘1‘:}
[12]. F& o] AdFolM= F2 2Fot4 F2H (chemical
vapor deposition, CVD) ®4]-& AFESE] MoS, & 52+
stod 7] W ool o =2 ARtsEo, of HAle] 2e
AgHelo] efshe] B717} ek Bgo] EAfeich

*E-mail: sweat3000Qynu.ac.kr

— Gyu Jin CHOI et al. 257

ol AsE 771
A} 30EL 9] o]l
IH =] ol 4] 11:1 o]AFe] 2|29

A FIgho], & Pl AT AL o) 2od
0|2 AHg3te] Mo, & F2shar |
AzpE 71 U 2740 1Y 5

minescence, PL) A¥-& §oto] &

24} 270 2 HYZO| WotE Bk HE WY
W 2248 O 0] Wefol Eo] A-goto] YEE
B=E ZAstert.

IL A3 Y

971 9% 27} A7) L o3t 2o cholotRE
Z2 AdE 2 em x 2 em Y= ITO (Indium Tin Oxide)
2 71 AR A A 253k Al A 7] A 527 Al
2gtet, o] % OW]EJ—} A FIHHoR 5 R 25
A=A 7oA Al&-S& F8gstar, rfAlet o2 TPA (Isopropyl
Alcohol) &} 3HA| 5—Er7J Z5ut A&7 AlAE 3t
o AlF d o] jr THTE va 715 "*0}0“‘
ofEsa Ao o] x| o
A A . o] % 100594 ot %EﬂOTE AN 712 523t
Axst] E2 e Al71ske "ol e 7

100 nm F719] = ITO HHrE -2 713 flof] F4A|
7171 $1ell Indium-tin-oxide (ITO)E AT EH W (ra-
diofrequency sputter, RF sputter) &2 525t ITO
HHaES 1,035, (90% o) 2 SnO, (10% %) = 4
©ITO Bl AMgstR T, S22 AFSEA°17] (mass
flow-controller, MFC) ol &J3l Alo1&= F&7d Ar 7k~
20 scem oA Y E Sk, AT E /\V\E“J THATE
9 71A AFEE= 242+ 9.5 x 1074 Torr 2 2 x 1076 Torr
o]9lth. 30 WO RF AE o2 300 °CollA 408 53 =
z2bstdtt [15]. 1TO Bhete] &7+= <F 100 nm ¥tk ITO
O A2 9F12 x 1073 Q-em=E AE EHE ofF Agta}
.

S 718 floll MoS, & AW E Y WHor Fagiet
[16]. S22 AFaFA 7] s AlofH= 754 Ar
7F2 20 scem oA 3 k. AW E Y Al 2H o] F2t
AFE 9 7|4 A3 24295 x 1074 Torr 2 2 x

i

Y o tob
8


mailto:sweat3000@ynu.ac.kr

258

S

Fig. 1. (Color online) Schematics of low energy ion
beam with high linearity for surface-treated MoS, used
as HTL.
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Fig. 2. (Color online) The PL characteristics of the fab-
ricated organic light emitting device (OLED) according
to the angle of the polarizer: (a) without any treatment
and (b) with ion beam treated HTL.

I11. A3} 4 9|

3 Fute] Ztwof mE

= 4 W-365 nm Tube
(VL-4.LC in france) & A& 19]. A=, 85
TES= ARG @82 2249 B9 Fig. 2(a) oA He

o
20 1
)

B2 gtk )8 Fof M e AT FEFoE
ARE §7] WY 22 THFE U PEFS s
e,
Fig. 2(a) o A1 E AL BHTS 029} 905 5134
Ao g ghe
o4 W] 4719 Aol 7} g}
Wl ore 7 Mol 9 2 3
ool el ol Yo AF +455S A

S ot A~
7S Fig. 2(b) oA Bz} Zro] Wauto] Zhe



Polarization Characteristics of an Organic Light-Emitting Diode with an Ion-Beam-Treated - - -

12 T T

(a) a—9—ao
010—
=
z ¢ 2
c
S s \
g§./ o
- r B
5 / \o
C 2 ]
a ! AN
4
ol b
0 30 60 90
Exposure Angle [Deg.]
12 T T T
@——o__
,9107(C) / o
=]
©
I 8 I+ Y N
c
L st
e
©
N}
=
8
Q 2
a
0)p
0 ‘ 50 I 160 150 260 ‘ 250

300
lon-Beam Current Density[pA/cm?]

Polarization Ratio

Polarization Ratio

— Gyu Jin CHOI et al. 259

(b) P—o—9—
10 | /
8l @
6 / _
@
4l ]
2 i
0) B
0 1‘0 I 2I0 3‘0 4I0 I 56 60
Exposure Time [s]
12 T T T
@
P
10 _(d) -] \9 i
8 .
6 . N
q
4| |
@
2 7/ |
0) B
0 ‘ 160 260 360 460 500

lon-Beam Energy [eV]

Fig. 3. Polarization ratio measured by PL in various ion beam treatment conditions: (a) changes according to ion
beam exposure angle, (b) changes according to ion beam exposure time, (c¢) changes according to ion beam current

density, and (d) changes according to ion beam energy.
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Fig. 4. (Color online) The transmittance characteristics
of twisted nematic liquid crystal display which used po-
larized OLED made in optimal ion beam conditions and
non-polarized OLED as a backlight.
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