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Abstract

In this paper, two types of blue organic light-emitting device were designed. We have analyzed the characteristics of
Type I device without a hole blocking layer, and analyzed the characteristics of Type II device using a hole blocking layer
of BCP or BAlg materials with 30 A thickness. We obtained the ITO having the work function value of 5.02 eV using No
plasma treatment method with the plasma power 200 W. Type I device structure was ITO/2-TNATA/a-NPD/DPVBi/Algs
/LiF/ALLL, and type II device structure was ITO/2-TNATA/a-NPD/DPVBi/HBL/Algy/LiF/AlLLi. We have analyzed the
characteristics of Type I and Type II device. The characteristics of the device were most efficiency on occasion of using
a hole blocking layer of BAlq material with 30 A thickness. Current density was 226.75 mA/\ cmz, luminance was 10310
cd/m’’, current efficiency was 455 cd/A, power efficiency was 143 Im/W at an applied voltage of 10V . The maximum EL
wavelength of the fabricated blue organic light-emitting device was 456nm. The full-width at half-maximum (FWHM) for
the EL spectra was 5/nm. CIE color coordinates were x=0.1438 and y=0.1580, which was similar to NTSC deep-blue color
with CIE color coordinates of x=0.14 and y=0.08.

Keywords : Plasma Treatment, HBL, Blue OLED, BAlg, Work Function

.M B 5 A7) ARBAZARA FH t)2aFeole] B
24 2 Fa4ol dFHLch oY JuEA FA2

247 AusAdel Aol mel A=E 2 PDA  ASHE FE daSdolA oF oz

o #7192HOLED)H fom #7188 Abgshs

" A3 SK " E HNoR 55'%} A 2 X8 853 (Photo-luminescence) S ©)-&

# o|(LCD)

(SK Telecom.)

T AY ARG YR FA
(Dept. of Information Technology and
Communication, KeukDong College)

A, ALY n AxpFeka
(Dept. of Electronics Engineering, Kon-Kuk
University)

Hrdab 2006699€11Y, FAYEY: 2006631294

(213)

B Zayzo) qﬁ% o] S 4(PDP), AAWZE T]~Z
7 o] FED) A7)asg gazg ozt Jot foptaa
4o flUEAAe AAURE 8HEE TFT

ICD ¢ =2 wagolEvl A glon AAE FF5 2
A3t a8yl vhsste] oy JEE| 7] B 7R



SRR

719 &8 H&A UE HE taZgoled vt
253171 goldtm, CRT ¢ vlusle] 5% o]Abe)
ofz} 1 M7t leld S ot} w3 PMMA 5@
A3 713 9ol &AAE AT § o AxpFol
(e—paper) o o Ze Aol A 8] JhEEe oFuy
7|8} Fade] 55 Zgo] 7hFdle] A&Hoz ¥
%—‘%oka H87tn Qo

T7lE ] g AALFL {78 o
& T3t FYd AN Electron)#} Zo Z(Hole)©|
3HRecombination)dt o 7| 2HExiton) S A5tz
H

Al

2

7|22 FE 9 oA o] EAF 3o

FRE = Ao 1963 M. Pope 5ol 9a <t
ﬂl(Anthracene)—J qé"g ANA A& A=Y
352 o A ¢l

2R 25974 olg g X
Hmé O] Tor 7] %%X}% o[-&3F &z} A HFE
A}%H atH 19873 E. Kodak@9e] Tang
= 3 Z(Emission Layer, EML)% A&
Z(Hole Transport Layer, HTL 2.2 o]|Fo{Z]
7l AR ] tg A7 SHEPOEMN Tr7l
2ol ATE i) de 24S wEygh
FFAEE AFEE = ITO= LCD A Oﬂ /~1 "4

L

3 AHE 7ML o & dTFE X2 )
o ITOS| U347 eVollA 51 eV7EA] E A gl
o W3l Abssiolt ¥ wd wuAad oe A%
o) AHalE o|Fute Huw Y’ §718/2%
AN AEFAS 27477 Jal-dE ITOS o3
F7F 7182 HOMO(Highest Occupied Molecular
Orbital) #HBE T S48 £t Fa=2v} AT 2
A A7t WA Ha g3l Wty wel A7)
9_1 EA%E WA "o

A

=A== ITO dtuly

Algs, 7‘“} Ef—‘{ﬁ"’“ o2 LiF, 338522 Al

i)
sl B foRREAE DEFPCE AT

BHs0 2 YMS

(214)

oy
ol
re

JIgBAe SHEN

ok £ 4¥ AXFO2 BAlg%H BCP B#4 #
7NBAE 77 Mgt U0 g AaAte] BAF AR Z]

Agu 54U Plg wa BAs,

l_ﬂ

1.1TO &9 RF Ect=b HEXd 33

Ne 727 FoE ZH20E A2 ITO 4
SA4E 2487 sk FHAF9 g VIReE &
71 ¢l T ITOE A3t A7 A4
ITOS] FA= 1000A = 10 % o], WA 3HSheet
resistance)= 14 /1% 358 33E A5 A}

o WA} =4 MM20OOWS 4 A Four
point probe) AH|E ALE-3}5 T}

EZetznt A E 7] Ao ITO I8 A 2 47
& #3tod ITO w271 #e 27|15 25 cm x 25 cm &
wale] AbEsl oM gxo2 AMgEE ITO #HH 9
7] 9mm x 18 mm &2 YA Ao wa} 4z
St T

a} o]

HEo] FAHH ITO W Eole= EFES AA
8t7] st oA FAMAZ 20 B3 7HEs L
o eH-&(Methanol)# o}AlE(Acetone) 2= A& 3 &
Zo]&4(DI water)Z MARAT Al "o £47)
29A= 253 AF7|E BETL AZe & "L 7}
A2 Holgle A5 AERAA

ARlEARS ITOY HAHE =7l fsl ®A
HMDS(Hexamethyldisilazane) & EX¥3tx, ¥4 7H%

K AZ 720 Iniz ~WAEE ALgete] F 2 m T

= o
s

9] 7hgmts. HAFH T gt &A= AHFES
AA7) flete] 90 °Co L&A 0F: F¢ LZE

H) o] ZL(Soft bake)% Stk =3 FLYEE o] &3}
of 2 AdS 12% &< Fo FUvh AZ 300 100 % &
ol of] A} ?'3"5’-% 70z ¢ stgerm 60 °CY BN
307 Fot wolA g Fsivt Axld) HaF ITOS A
g ymx B&& AAsS7 9% ITO A4 44
(HCD @ AMHHNOy) © gol271 1011 1 2% %%
A A 10 B3+ Ao HFAE A 9
d PR AAAE AZ 70022 30 7 Hlsle Hsl=
S AT

AAE ITO vt ¥ xelg $13 RF Eeh&v}
Aelsde TR H3t 1Y 13 Zo| JAFF2AT]
o] 29 ¥ (Loading chamber)d] ZH-E& X1 &
o RF Alyd o]y 2wy wt2& Hx|ste] Z2h=

=

———

—_— =



2006 128 MXEste] =

o AW E FAEGT 29 A Yo FFa} &2 7
ol glo} AP FE71HE % AF Abolo] Y A
FE A2 3 5x107 Torr AF0Z AXLE 423}
A Yo e g 572 71AE AAN & &

2hzol Helg s,

2. 38 MA[E Halo| TE HMRI| UKL H 2

Ny 7k27) € Eeh=ute] 288 WA A A
g ITO ¥t fjol AF FUFo2E 2o ZEA
Z(Joule) A o AR AE 2 &
g 5 YEE 22 2uAar W) e &
%=(Tg)7} 1124 T2 2-TNATA Z AL3tga, A
TETLEE W& o3 oURE 7HAE o-NPD
AHE-St ITOSH 718 3] dluA 912 7}

2 3
2N oM, $AFo 2 4 W §£7]2 DPVBI
g Agsiith A FEEot wRE doz AX
o FY& A% Y] etel w A AREE 2
£ Alg ¥ A3 A4 FUF0E LFE 10 A
A% e 9l 2% Fol gFAFonE e A
$% 23 Qe AlE AHEET

AZe sls) 4AE 3F AAFe] fE Type | 7
%9 B4 §7)3aabE 1TO/2-TNATA(I000A)/a-

NPD(500 A)/DPVBi(400 A )/Alqs(300 A)/LiF(10A)/
AL'Li(1000A)e}t}.

A w7 gAAe] AE AR F 98y EAS
wA3t7] 5t Type I 2219 FFo A3 AR Z2o
2 BCP$ BAlg #7124 77 44% Type I 729

H.V
Valves

'I_f
RF Generator [
Rotary
a% 1. S2i=0} #Hy| FHE
Fig. 1. Block diagram of plasma chamber.

A SRS ARt A A A

= O

Q 1.

o]
oJol g

=
3o 4FE FEE) AA-4Fe) AT
%_

o7 Agtate YFEES ol dES

V)

o og

=]
=

o)

st} A}

o] AAFZF+= ITO2-TNATA000A)/a-NPD(B00A)

/DPVBi(400 A )/A
Li(1000A)Z 3}

T AAZ=/Alg(300A)/LiF(10 A /Al
om ¥ 2= AF AAFO05 BCP

%} BAlgE AH8# Type Il 34 §71%3a7e) 72

Solt},

oA AF5E FH &4
o7 FAsAL FHHE Friaae FAE v$ g
obA URHARl FA FA ARANEE L et wig- A
7] Wi Aol E7bsstth weba f7)ubete] FA
A E Yl E Ea&l 5 (Resolution)o] FHold A A
~dlo] dgair) 2 Ao frjete A A Ay
2¥ #F(Awe] FHY 6 MHz g2 AA7 43y
o] 001 A9 ¥isS = INFICONiS XTM/2

s
Thickness Monitoring Al2~¥-& ARt F28=

r/ Al:Li Cathode {(1000A)

HAFUE LiF (10A)
HA+E£T Alg, {300 A)
I HTDXXZE BCPor Balg (10~50A)
uh )= DPVBI (400A)
BESEHE a—-NPD (500A)
HIFEE 2-TNATA {1000 A)

/ ITO Anode

(Glass Substrate

L

a8 20 Type 18] EM o[ aXxte| Fx
Fig. 2. Structure of the Type Il blue OLEDs.

(215)



4 & XAEe MedHao oE A

w7122 FAE wdaA st7] fsto] B il Al
H IHEEIL AEEo o] AHE Hd 15 RP
A S AANA Foh gEFTZ AR AFFATIE
Mo AEHZE 7A 1 O‘OE] 10° Torr AEFE7HA

= ZHIAHUZE AFHE 10° Torrd AFEE Y3
Mo FPEEZE ARSI & dddM e dAAF +4
o2 LiFE 9F 10 A A== oy efAl 333 + &
FrElEE 1000 A FF34

N 7F2ot Sdk=rte] 283 200 W 2 %23 ITO
dhak 9o 2-TNATA(000A)/a-NPD(00A )/DPVBI

(400 A)/A-E A X Z/Alqz(300A)/LiF(10 A )/AlL:Li(1000
A) TZE=E 9 AT AXFo] YT FE(Type D&
AR ZFo g2 FA7F 30A¢ BCPY BAlg AlEE A}
|3 #2(Type IDS] AA {F71EFAAE A2
ol

X}

Il.

EEJQ
=

1. Np 7HA0IA Z2t=0p £2(0] 200W € T ITO
=4 Bl
ITO et Zek=nt Hg 93 T2As B

AFEE 12x 107 Torr FA8IG N7+ 5 B
AT HAE-E MM200WS! 4 2349 A&
Abgete] SA3E 489 Riken Keiki jit9
atmospheric photoelectron emission analyzer (AC-2)
Z AL83te] 2A%¥ e ITO 99 rms roughness
= AFM(Atomic Force Microscopy)S ©|&3te] &4
Tt F 18 N 7h&ollA Feh=wm S£3o] 200 W
d o ITO whe] S48 Jehd Aot}

o)X

E 1. Ny 7t20llM Z2l=0} &=2d0] 200 W &
ITO gtete] §4
Table 1. Characteristics of the ITO surface treated by No
plasma gas and 200 W plasma power.
AR | DErEeV) | H AR/ Jmms roughness(A)
No-200 W 5.02 14.83 24.4
As-received 4.80 14.00 44 1
2. 38 NXl& MZH| s JM77|2H2A X}
EM B2
MO T
Az AN R AF-dYg-2E9

(I-V-L)EA 2 Newport optical powermeter 1830-C
9} Keithley 2400 Sourcemeter & TFAE A|AHE o]
|3t FAsH A, EL 2HERY A HE = Minolta

(216)

MBI UBATIY S EA

oy
Of
a2

=

=

ite] CS-1000 Spectroradiometer
A}, |
Type I &2= N; 7k29F E2t2nte 95 200 W
7 A3 ITO ek 9] o 2-TNATA/a-NPD/DPVBI
/Alqy/LiF/ALLL 722 H o903, Type I &A= Type
[ 22pe] 7|18 FZo AF AAF2Z BCP & AHEE
278 BAlg & AHER *X}E Hojglom, A f7)
dbsgaztel AF AAZ {5 nE 54H AE AR
Az Aeo wE EAS vusdt & 2+ 4
AR Zo0] A Type I 249 ¥ AX=0=Z BCP
BAlg & AF&3 Type I &#H9 EAS YEHH A
ojn} Frlo AbEHE A7FALE 10 V 2 ATk
a9 39 AE AR ZFol gl Type I 2749 HHF
= 11066 mA/em” ©)2 AE AAE A8 BCP
AF83 Type II-1 2AY AFUEE 1604
mA/cm® 2 Type 1 2AHT 450 % F7HE0eH
BAlg & AF&3F Type [I-2 &9 ARFEE 22675

TTEEJ—L_
mA/cm® 2 Type [ 2AET 1049 % F718t9o. A
Z9 5ol ozt

EC R

om

)
E
=
=

2

5 XA AFUEE 450 % o4 &

xz 2 o Mzl ME

Table 2. Characteristics of blue OLEDs with changing
HBL materials.
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HBL materials.
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Type 11-1 BCP 30A 0.1441 0.1599
Type 11-2 BAlg 30A 0.1438 0.1580
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