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Room Temperature Fabrication of Organic Flexible Displays
using Amorphous IZO Anode Film
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Abstract

We report on the fabrication of organic-based flexible displays using an amorphous IZO anode
grown at room temperature, The IZO anode films were grown by a conventional DC reactive
sputtering on the polycarbonate (PC) substrate at room temperature using a synthesized IZO target in
a Ar/O: ambient. Both x-ray diffraction (XRD) and high resolution electron microscope (HREM)
examination results show that the IZO anode film grown at room temperature is complete amorphous
structure due to low substrate temperature. A sheet resistance of 356 Q/[J, average transmittance
above 90 % in visible range, and root mean spare roughness of 6~10.5 A were obtained even in the
1ZO anode film grown on PC substrate at room temperature. It is shown that the Ir{ppy)s doped
flexible organic light emitting diode (OLED) fabricated on the IZO anode exhibit comparable
current-voltage-luminance characteristics as well as external quantum efficiency and power efficiency
to OLED fabricated on conventional ITO/Glass substrate. These findings indicate that the IZO anode
film grown on PC substrate is a promising anode materials for the fabrication of organic based flexible
displays.

Key Words : Flexible display, Amorphous 1ZO, Anode, Polycarbonate, OLED

LM E goll F1 goH1]. 53] f7180] sHAE fAD
4oz s MY ooz Ll 4
& 7]+ % 42} (Organic Light Emitting Device) . ] )
LoD S1s o A el ey g ¥ HEEAGIR S8el ANRRA w A2
el A e we W RS A AAAL A& el Bus AAHn vk
G AU TE wE B AE AN AT qg gany g2sd0E A% A9
o 5 2 o
~ }\]0}:7—}, “?—‘]EQ’} EH H] 10 us 0]0]"’] HH]' & 1317\‘] }\]_‘9_0“}\‘1 }“7(]—}\]7) 2 o}}; 73‘?’]9/] OHLE
f ot SN e 3,:_94 uqol }\1 o/\él_ EH§]-‘34.4 g;Lﬂ_ E] iR o fe =] = T R LT 3=
U o] Yo sk dwHoR FTYNE taI ol
2Fdo1g FEL & glof A 2uds A N " N
= D& > ALEE 3824 719%e B3 EXAQA 150 °C
&N BUE/TVE taZdolze] AYe ¥ o esE e RN
T C TEET gy exan g4l sbesy] el we e
| 2YT TS D AMATA| A TS Zo FAL FA —?"T‘fi} A7NAH, Foy EAE
(BE TOIA 2ABE 1) Yetd & sdv A== wte] A st AR
2. MBChstm OLEDAIE WREe B@ gasdeld fo1EPnelAE
?H Egrlrje(spondmg Author : hkkim@kumoh.ac.kr ITO (Sn-doped InsOs) o == wrobe A&l 9
1%t A,A[ ;882 2 ?7 o, ITO Hhehe) wre A 5& FAEE I
AMALRLE 1 2006. 5. 29 Bat7] s g 250 °C o9 n23de At

687



J. of KIEEME(in Korean), Vol. 19, No. 7, July 2006.

£317] wEo ZYME txFHolze $89]
oglg @& A vh3l ¥Rt of AA
AL JHAA 9l7] wiEel F4 AZkFAHe]l oYz
statd EqtaAdom <8 ITO A9 FHo| 4
A AHE EAS 7HAR JrH2) o= A8

Z 1ZO (ZnO doped Iny03) °l=Z=7} ITOE dlA

g F Ade NEE ZHAE HaEolg dx=
Ede 58 ¢ gdvH4-7]. ¥R E Fx¢ 120
s vele JedME Be AR Ee w3
£2 b2 ¥ opug, setd agyoz 8 2
2 b g0l oj2E slavez FHARTE T
#8 F dvz dHA U8l B ofyE 1Z0
Bple] o lF AL FAHANE B
£4 A% flo] 94T 120 wehe A% AL 5
R 258 74 A Wd AT #ojy =4
Ag YzFdolg dws wyoz AP 54
% 7]'21——’]—- 9\}\\:]' 13—1]/}' anIn20x+3 (2§X~<_15) ‘i}
Yol kA3 gle ¥ MR 2o di 24

o]

Azt FasitHgl. FHAME tzFdHold A
wrepe] $-d S4dE 6t
el oig7] wEol etA7kA|
B2 Rivt g A 9§42, o= 1§ 1ZO o=
=8 ol8¥ EHME taZdold g A+t
T3 AAolrt

¥ =M Polycarbonate (PC) 7]+ 9ol
o] &8 &EolM AR 120 o=
A4, #ahd, ¥ 54
Mgt =3 H2e] zAdM PC 7

o] 83l AFZ

)
ox.
2
o

iy of

A 2o e
Aol BAT wRGomA [Z0 olwE vl &
F4e dzshar

170 ohxz whebg Lo PC 710l et
k7] 9dke] AAF AZE Ine0::ZnO (90:10 wi%)
Aol 4a3d DC 29HE AHS3AT A9
ATES 2x 10° Torr o3t fAstn 7|33
e Ao AFE 80 mmE TA3}GH WA 1Z0 o

688

min ¢ Ar/O, 9719l

A zZE 2HHIE APsto] BAY EEES A
AsAt 1Z0 A== A% A A9 gd¥L 5
mTorr2 FA3t oM, 1 kWe DC & A7

=)
K
g
o
=
i
=
o
=
fr
£

A5t ol 72
o Auk A7HE x4
43t XRD9 HREM
A7) 120 wberel

|

A AL AYIPa, F FAHL T 474H
[ZO 9o H7|H BAE BAMeAT. =g
UV-Vis spectrometry & ©]&38t 7}A13H 49
ol A TZO/PC 719 FHEE A% SEM
24& 53 PC 7i#dd 498 1209 F9 =
A& AT AR QA PC Aol A%
A 120 Q=g ol&3) ZTAME gaZdolE
Azer] Yt AEA FUIES o)&3HY

ZO7} A=t®l PC 71¥& methanol, DI water®
cANE 22 28 289 AHE 3 T QEHA
g¢ Zetzvl mWAEE JPsHc 59 A3
a1 AZES 1x107 Torr gEatelA F71%
A7l olgs thg Aol we {U1E we
Zstgch: WA 40 nm F749  a-naphthyl-
phenylbiphenyl(NPB)3} 6 wt%<] [Ir(ppy)sl’t =
FE 30 nmF AL 4,4"-bis(9-carbazolyl)-biphenyl
(CBP)& AZs$2a W3Zoz 47 334
t}. ©]% 29-Dimethyl-4,7-diphenyl-1,10-phenan-
throline (bathocuproine: BCP)Z hole blockingZ
oz WwFE 9o 10 nmFAR ALAzoen
AATEZ 02 tris—(8-hydroxyquinoline)aluminum
(Algs)E 40 nme FAZ T&FAJTH =T 1 nm
FA9 LiFE ol&std AAFYZ(EIL)E FA33
At sl o NES FE npirAE o] &35
100 nm FA49 Al HA2EE FHEEA. odf 4
2ol AAAD 120 fxe= wiete] EA H|TE
A& A HrEFaAe] Fidel AMEEE ITO/
frEl 7ld ARE HE dER HEa d=zE
A mE {F7E FH AL Fo] e /7]
B A5 A 2R [ZO/PC 7193 ITO/Glass

ol ol o

=
L=
[o)

Zlgell 7tz A FE F712F 2 xE Keithely 2400
o Si FEYO|EE ]85t HF-dY-HE
£4& &A3n v ask.

3. &3 &

2% 12 DCAHHE 24 PCrIg Aol
QA7 1Z0 of=% vtete] XRD #4] Axfolr),

e e

kS



3

5,

P

‘B

5 a-1Z0 on PC

kS
/] A L PR Y ] A 1 L L i ] A 1

20 25 30 35 40 45 50 55 60 65 70
26

a8 1. DC =38 & o]l 44 PC 7
& el Agukdt 1ZO vrete] XRDZ 79}
ARXL.

Fig. 1. XRD plot of IZO film grown on PC
substrate using a DC sputtering at
room-temperature.

AAAFo R WMol gy vAFd EAL ve

I gl olE 7R 27t ¥ FHE #X

g8 weEr. Aoz [TO =9 A

< AN =& FHEL FHs] dse] 200 T

o]t mR2FAHE T AAY W AAAY

AgE 120 cje=9 A 8AA Az e

A =& FHEE A& £ o] THAME T

& o] Ao o] FE3 EHE AT

E3] 842 120 dx=x InOsWe ZnOe 14

E7F 9] Wi o ~dEgE dusidets A4 A

7t 93k AAsY m Mg Tz AR Ao] o
FoIRAA gron I 14AAY A2AHE F4A
3 AR T2 FHY 5 glo] ITOE &
e fdd A8z deld drk 39 14 3

R AL PC 7%l A2olA HAA 120 o
=S8 AU F P AN 549 2
M3t glo) AW BB ot ZWe Egol

a8 25 A2dM DC 2HEE o] &3] Siktol
BN 120 ol=E wote] nRels FHARE
"l Z(HREM) ¥4 @sfelth, %3 A4 @7 #
48 AEL AL Ael 2L AF 2A0A
PC 71% Al Si 71%g Al gato] 120 vebg 4
294 2334 XRD AHAA A2 & 9
So] AedA A% 120 e AMgor F
s Mg EHE den Qon woaz 2
Yol gl 9P wgd F2F Jehim g

689

A7 AAA RS = E A, A9A ATE, 20063 79

a8 2. DC sputterg o]€3te] F2d A Si 719
Aol Adurgk 120 whete] uRs)eEA
A& v 4 (HREM) &3 o} n]x],

HREM

1ZO film grown on Si substrate using a

Fig. 2. Cross-sectional image of the

DC sputtering at room-temperature.

»

SESIE R P
o_wﬁ JLAI l

K o
=
rlo

>

>,

eI N A
NI Y
Bl B o— o g 2
o> S o

o5 lu
tEEREr
o
E&‘i

o
ok
o
=2

1
-

i<y o
e
N

o
fo wp

)
o,
il

O% 3L A2odA PC 71# fo Aug w3
4 120 == ¥2ol UV/Vis spectrophotometer
54 Aot A2olA AFAALNE EFsn
510 nm¥ 550 nmel A Z}zt 853 %9 90 %9 ¥
< FHEE Uehdla Qo o)gd g Aest



J. of KIEEME(in Korean), Vol. 19, No. 7, July 2006.

E  1.DC 2=3H=Z A2oA g wAdd
170 A= witel & &4 A3

Table 1. Hall measurement of the amorphous
I[ZO anode film grown on PC substrate
by DC sputtering.

Amorphous IZO anode film on PC substrate
Resistivity 35.6 /1
Mobility 26.3 arf/V.s
Concentration 6.67x10"°
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Fig. 3. Transmittance of the amorphous IZO

anode films grown on the PC substrate
at room-temperature.
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Fig. 6. Current-voltage-luminance characteristics
of organic flexible display fabricated on
1ZO/PC and ITO/glass substrate, res-
pectively.
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Fig. 7. Normalized EL spectra of the flexible
display with IZO anode grown on the
PC substrate at room temperature.
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