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Analysis of the OLEDs Characteristics using Simulation

Young-ha Park, Weon-Jong Kim, Hyun-Taek Sin, Kyung-Soon Cho’ , Gwi-Yeol Kim™ and Jin-Woong Hong
Kwangwoon University, Seoil College’, Ulsan University "

Abstract : Organic light-emitting diode is quick response speed, low power consumption and the self-interest has many
advantages, such as insanity. So, organic light-emitting diode mechanism of light-emitting diode in order to more clearly
understand the changes in the thickness of emitting materials for OLED characteristics of the simulation.

emitting layer to a thickness of 10 [nm] ~ 100 [nm] changed the experiment, and hole transport laver 190 [nm] as a
fixed. and emitting layer 10 [nm] ~ 100 [nm] to change the simulation results.

Changes in the thickness of emitting layer gradually increased. depending on the emitting was 20 [nm] in the high 441
[Im / W] shows. and was gradually reduced. emitting layer 190 [nm] when .ﬁxcd, hole transport layer, depending on

changes in the thickness of 70 [nm] in the efficiency maximum value of 477 [Im / W], and was gradually reduced.

Key Words : OLED, Hole Injection Layer, Simulation, Color coordinates

|0

i, KodakAt2| Tang®t VanSlykes= 198740 OIE 5

H&st ®I1 EL CHOIREE 2HE 01F XX 2y

Layer Structure

1. A 2 Simulation 8 OLED Parameter2 ZZESE Q| SH B3l
2 C oooia - S |ITOSH Al AIOIOI EMLE 58101 S B3H0F EMLY
KNS AN SYETI HED, L AU HHS 10 [mI~100 [mm] 017, HBAmEe Soe
AH 22, H2 MO, CHst Ma 8 5o HFOR == m m Lo eeTeses TS
DARI SO2H 32 BAS 97 o0 SI|UE A 10 [nm]=E 100 [nm] DX 10 [nm] SRAZ BItAI3
Te DHE, =2 580 QTS0 0 SBE A o Algdoia ehaL.
5o OIS =S IEHUOZ OIF OHS0| YU ZIFO| W PS HUCH EMLY = 10nm~100nm
> =) T = = = = pasl = A=
2
0l

AACH 1], 199010 BHRIX| CHES Friend S PPVE ol
0185101 =4 D=X LEDU CHaHA ZESIRCH2). ol -
$2 2 SH M, DEE, T SAFD AN A @
B WIS UGG HEIS FAUD 25 L LB B gj‘;:
WHUE, SH2 ST, 1T0Y B N0 U o7 s
I RIS AOIS HS FED buffer SO 2B & £
TOF BYSIH OIROIXD ACHS). F ol

2 =R0ME SIIRE AKX MBS M AN S4 o
S XA SIGH0I HRESEO SH B 0GE OLED o
SHOI S0 NS0l ZTE 2DBCH4) -

ParpA e HILSTO Giasy|

2. 4 &
2 =20 M= OLED Simulation program®! 'SETFOS'E 98 1. Simulation 8 OLED T'X
01850 2& S48 HESIMUU. SETFOS= |II g&
Ol X85ty OLEDS == stet, &

AXHOLEDs)el 2

3 ABHOIE, 2 A, D= MM AKE A8 Al 3. 24 &« u&

Edlole ATER00IL O8 25 2BE HE SHEO hm)UNY 2E S&S
J% 12 Simulation 8 OLEDS| RXE LIEIWH A2 LIEILH HOo2 wat&ol SHIF SN M2 10 [nm]

YS22E ITOE A8, B3 #8382 .8 A8 MHE 4218 [m/W] 012D, 20 [nm]oIA ZDXIQ

OIAL), BBBE AlG3E MSOIR2D, SIFS AIB A g4y /WDt LBl & HASI 2A8H01 100 [nm]s=

ot ALk 318.8 [Im/W12h LIEFALY.

_46_.



Emission
a3l }

200464
TODVE |
1 708EY ;
130781
1.266€-1

Emission

1.O0SE- ¢
THISED
50262
P 3 Dux - B

oo

0 50 500 550 600 65D 700 o
Wavetengih (nm)
O3 2. 2422 ZX SHE [nm)HMS 22 §4

[AI(100 [nm] / Alg3(20 [nm) / ITO(190 [nm])}

D3 32 &M (20 [nm))UHA MIHE LS LEW RS
2 g»ES SHI 10 [nm]oiM HEE CIE (0.298,
0.554)01%4 2, 20 [nm] LT, MFE CIE (0.309, 0.561)
HA DI HE2O, 100 [nm]M, &xEE CIE (0.430.
0.524)0F &0 ZAGIULH =, REDHEZ OISdHRAULL

CIE Color Coordinates

152

500 50535

O 3 wEE A SHEO hm)UAL MHET S

[AK100 {nm] / Alq3(20 [nm) / ITO(190 [nm])]

Emission
R ] 28 I

27061
29981 |
PRINE
180¢ |
15861

Emssion

y2a60
0362
S RE2T ¢
INE2

QEQ o wooe monime e e e e o v e o
L o] -0 00 450 00 oS0 700 T

Wavetength {nmy)

I8 4 2BE HE SHO0 mDHML BE SH

[AI(100 [nm}/Alq3(50 [nm]y NPB(70 [nm]) /ATO(190 [nm])]

18 4= EML(Z2ES)E2 190 [nm] HTUEEB=&8)8
BHElot0, WEE 2E SNHT0 mDHASY & S58
LIEHH Ne2 wa=o SHI SOt et 10 (nm]
A= 438.8 [Im/W] 013, 70 [nmlUlA DX
477 [Im/W]2t LIEIH 2, MASI 248100 100 [nm]&s

428.8 [Im/W]3t LIEHRCE

O3 5= M (70 [nm])0IA MEE S LI A2
2 wIB EHI 10 [nml0lMd MIE CIE (0.257.
0.546)014 12, 70 [nm]M, MXHE CIE (0.274, 0.595)
oM JtE HR2M, 100 [nm]O‘IIH M E CIE (0.238.
0.524)0t €l0f O FC}. =, BlueHE=Z OISOtAULH

CIE Color Coordinates

8 s 23E 2N SHT0 DAL MHE S
[AI(100 [nm]/Alq3(50 [nm])/ NPB(70 [nm]} /ITO(190 [nm])]

4, 2 B

‘SETFOS'Z 0I835t0{, OLEDS| S4E AgdoiE &
2D, LREO SHO BB et LBO MM B
SHCHOF 20 [nm]OIA & DX 441 [Im/WIE LIEHY &=, A
K5l LABIHOM, RED HERZ CISEHUCH EML(ZZ
£) 190 [nm]E DNHGIYS W, IB+£5 FH #&
of met 70 {nmlolA 22X 477 [Im/W] LIEIY & A
M5l 2ABIHUOM, Blue HEE 0ISEHAC

\J

g1 =3

[1] C. W. Tang and S. A. VanSlyke. Appl. Phys. Lett. 51.
p.913, 1987.

[2] J. H. Burroughes. D. D. C. Bradley, A. R. Brown. R.
N. Marks, K. Mackey. R. H. Friend, P. L. Burns. A. B.
Holmes, Nature. 347, p.539, 1990.

[31Y. H. Lee. W. J. Kim, T. Y. Kim, J. Jung, J. Y. Lee.
H. D. Park. T. W. Kim. and J. W. Hong, Curr. Appl.
Phys. 7, p.409. 2007.

[4] J. M. Leger , S. A. Cater, and B. Rushstaller. J, Appl
Phys. 98, P124907. 2005.

_47_



