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Influence of the Optical Characteristics and Conductive Mechanism
depending on the Deposition Condition of BCP
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Abstract

In a triple-layered structure of ITO/N,N’-diph enyl-N,N'bis(3-methylphenyl)-1,1" - biphenyl-4,4’ -diamine
(TPD)/tris(8-hydroxyquinoline)aluminum(Alqs)/(2,9-Dimethyl-4,7-diphenyl-1,10-phenanthroline(BCP)/Al
device, we have studied the electrical and optical characteristics of organic light-emitting diodes
(OLEDs) depending on the deposition condition of BCP layer. Several different sizes of holes on boat
and several different deposition rates were employed in evaporating the organic materials. And then,
electrical properties of the organic light-emitting diodes were measured and the performance of the
devices was analyzed. It was found that the hole-size of crucible boat and the evaporation rate affect
on the surface roughness of BCP layer as well as the performance of the device. When the hole-size
of crucible boat and the deposition rate of BCP are 1.2 mm and 1.0 A/s, respectively, average surface
roughness of BCP layer is lower and the efficiency of the device is higher than the ones made with
other conditions. From the analysis of current density-luminance-voltage characteristics of a triple
layered device, we divided the conductive mechanism by four region according to applied voltage. So
we have obtained a coefficient of Be¢r in schottky region is 385x10%, a coefficient of Bpp in

Poole-Frenkel region is 7.35%x10 ', and a potential barrier of ¢y in Fower-Nordheim region is 0.39 eV.

Key Words : Schottky region, Poole-frenke region, Fowler-nordheim region, Conductive mechanism,
BCP materials, Negative resistance, Surface roughness
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Fig. 1. Molecular structure of TPD(a), Alqa(b),
and BCP(c).

FAZ ANEE AZRsdd. Azg Az oste
BCP9 W AH7|7} £&el vz 98 zA
371 918k Fety AP} AVAE QAYES
w4 sheict

Al $HFE 5410° Torr3 Lo AFEZe)A
28l HEE o]&&te %7 10 nm7HA &= 05~1.0
A/s2 20 nm7HAl= 5 A/s olat® FFeba, 1



J. of KIEEME(in Korean), Vol. 22, No. 11, November 2009.

N
[

Al 100 [nm]

'BCPS[nm]

Alqz 60 [nm]lf

TPD 40 [nm]

Substrate

a8 2. OLEDs9 +%.
Fig. 2. Structure of OLEDs.
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Photo 1. Surface morphology of BCP thin film
made by several deposition rates.
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Table 1. Roughness of BCP thin film made by
several deposition rates.

Deposition rate Average roughness
[A/s] [nm]
L 05 2217
1.0 1.550
15 1.607
2.0 2.250
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Fig. 3. Characteristics of external quantum
efficiency-voltage of BCP thin film with
the deposition rate.

o2 9% FA & 54L Ugd AHeln RE
AaAEC] 7 VA= 25 A &&o] W) ¢l
thrh 1 ol Fol A A& o]l FA3] Frhskh
42k9] Agte] o 10 V FIolH BE 2AE9
FHa 9% 44 Z8& Jedn 53] F3F £
27 10 A/sY 9 H3 9|5 S 58 0.05%S
Atk BCP 4ae] % £% 05 A/s9 15 A/s
2 A Axtet vings o oF gz gL
Ztzt 25 wieh 1.7 W) ZbZ; ARG o] B F
42 BCPe HA F3 xyoz AA7G a2
Elo] Q7tAAZ dASA FFEH7] "ol oE
9] 71ed2 Ef&o] A45HE Aoz AlgHn. AR
2a)% (e % £% 1.0 A/solA crucible 71
271% ztzk 08, 1.0, 1.2, 1.5 mm= st} Ag3
Az}, Az wtabe] g AAE Haeh HA 9
B ARZE Jeyick £dle] Adr] BxE
T 27l uiel g Wil AL Hdstg
I crucible 7+ Z7)7F 12 mm ¥ o, HF AA
71 1342 nmE& vERITE BCPY §4e 283T
oln, o] 2wolx QIAEe] F&E7] uwfFe] 1
A7ld] we} F3o] 2 Hol Alge] ®W 7
A717F 24 €k 4 27] 1.2 mmE 7| Fe
2 By g8 Alge Hso HiE AL Ha
115% #d 153%=2 NH9S dQsigdn, o =
AollM A2Hg Az Hi A7 Y47 Huz
AR FAZ gFe FEe AA #AZFol 9@ ut
gto] @i g £Y F# ol #E AAY 7|
a2 AARHQ dA £4 I} FFo) &3 Fo

A7) AR 288 =52, #2279 Al1E, 20099 119

2 §
o 0.4 0% ym

(a) 0.8 mm

(b) 1.2 mm

AFEl 2. Crucible 7+ =7]0] w& BCP uute
#H,

Photo 2. Surface morphology of BCP thin film
made by several hole sizes of crucible.
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Table 2. Roughness of BCP thin film made by
several hole sizes of crucible.

Hole-size of crucible Average roughness
boat [mm] [nm]
0.8 209
1.0 1.550
1.2 1.342
1.5 1.730
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Fig. 4. Characteristics of external quantum
efficiency-voltage of BCP thin film with
the hole-size of crucible.
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Fig. 5. J— V—L characteristics of Algs thin film
with an optimal deposition condition.
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