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Abstract — In order to investigate the carrier recombination zone in organic light emitting devices, three different color-
emitting(R, G, B) materials are inserted in series between a hole transport layer(HTL) and an electron transport layer(ETL). For
controlling the carrier recombination zone and changing the emission wavebeftD) is used as a electron blocking layer
to limit the electron transport in the devices. It wasnd that the recombination zone moved as the applied voltage changed in
case of no electron blocking layer used. When the electron blockingoldyED was used, the green emission was observed
since the electron transport was limiteddd3yNPD. In this study, it was shown that the emission color could be controlled by
aligning HOMO and LUMO energy bands of organic light emitting materials.
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Fig. 1. The schematic cross sections of fabricated OLED structures; |
structure (1), (b) structure (ll), (c) structure (IlI).

Feale] wg-g Al ). o]E g o WEEA e g R A
AL of 2185 WE S oleshy] WEelti{12]. 5 AAT ETL
FHE 283 S HTLERE A9 FAEATHE, Al 7F1) w3
& ZolA] F7HE0] HoA dgE9) oMEoA), & HTL-ETL Ao =
5E SF 15 nmEofzl oA whgo] AlAkE7] W]t Fig. 2(apiA
Rz So] QA7FE AE 9VE FT1A wWhgo] FH-24)
G} AY 22 72 e 928 B ¢ 9 Els
71 7] S71g we) wgEoa] Adides
= AR AErds o2 o)Este] AAdt
FZo Y dgdl WgEon BaE Q7] wiEo)
HBZ A WA W] S wegdae AEY Ut
LS & =oA HH AT Foo] vk wg
) kg0
]

N
iz}
i)
i
1

oy
o
=

=
u
)
0

T Jt; £
K %o

2 il

i
“

rlo
_|>~

oog
AT

2 | 1R =9
2 50 o
e T 2
>, o M
P T i
—_
Mmoo | o © oo

s
Hir
rlo
>
ol
2
>
T
_‘
w
m
_‘
[
oo o,
X
ol
2
Ay
X
iu)

o
N
Y
bl
9‘L
~
=
I
o
o
=

25 HTL-ETL ZAAIS 4501 i A
BN WYEo s S5y 418 5 k. 2

k. of¥ oA ALeH

[e]
N
HTL 9o o]Esto mm wagd] &
[e]
T

X
N
X
X R
o,
v
)

i ol

it

oA ug myhEgl DOM29] =S 10WUE 7170 g ~¥E
42 Fig. 200§ LFERARITE. 2RolA B e} o] EuES] Fw



1200
> 1000 |

=

&

S’

z) 800 [

.

<4

S 600

b

=]

=]

g a0t

o

»

2

g 200}

= L

0
400 500 600 700 800
Wavelength (nm)
(@)
1200 T T T T T
DCM2 concentration
1000 | 10 wt% 1
S wit%

Emission intensity (a.u.)

400 500 600 700 800
Wavelength (nm)
(b)
600 L} T T T L

—_ Structure (1)
> 500
=
S
. 400
5 300
2
=
oy
£ 200
2
g 10
=

1 1 1 1 1

400 500 600 700 800

Wavelength (nm)
(©)

Fig. 2. EL emission spectra with applied voltages; (a) structure (I), (b)
structure (1) and (Il) at 11V, (c) structure (1) and (Ill) at 11 V.
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Fig. 3. The estimated energy diagrams[13, 14]; (a) structure (1) and (l1),
(b) structure (lil).
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