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Abstract: The key to determining the lifetime of OLED device is how much brightness can be maintained. It can be
said that there are internal and external causes for the degradation of OLED devices. The most important cause of
internal degradation is bonding and degradation in the excited state due to the electrochemical instability of organic
materials. The structure of OLED modeled in this paper consists of a cathode layer, electron injection layer (EIL),
electron transport layer (ETL), light emission layer, hole transport layer (HTL), hole injection layer (HIL), and
anode layer on a glass substrate from top to bottom. It was confirmed that the temperature generated in OLED was
distributed around the maximum of 343.15 K centered on the emission layer. It can be seen that the heat distribution
generated in the presented OLED structure has an asymmetrically high temperature distribution toward the cathode,
which is believed to be because the sizes of the cathode and positive electrode are asymmetric. Therefore, when
designing OLED, it is believed that designing the structures of the cathode and anode electrodes as symmetrically
as possible can ensure uniform heat distribution, maintain uniform luminance of OLED, and extend the lifetime.

The thermal distribution of OLED was analyzed using the finite element method according to Comsol 5.2.
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Fig. 1. Diagram of OLED.
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Table 1. Materials using in OLED layers.

Layer Material Thickness [nm]
Cathode Al 10
EIL Algs 10
ETL BCP 10
Emission layer PVK 15
HTL TPD 10
HIL CuPc 10
Anode ITO 5
ArgE AEot Sl B 13 2
0]9} Zto] mElal=] OLED tx 9 tfsfA] Comsol 5.2
of oJs fFete 4R o859 OLED FA} Al A==
g 22 Ade FA5H] fIsto] sl At

OLEDOJA] SAJE] = 2 & = T 7o ZAto] 9]5f o] 2o
A, 24 g g ageo]o] 49 5 Ao whaf 2% 7t
355 =k [6].

OLEDOJA] &hAi5H= A L ¢ &= T}

2] 4] (1)of I3

FII‘

A HAIH .2 AR % 9t
p _ ATp 0.25
%= 2.6AT, [4.7¢ + (;A)] (1)
o]7]A P/A W/m’& 2 Wrolu, AT, Y] &% A
S5, Lp= A2 0] =0], g¢= gAZ o] YARZES U

Efdfict.

o] WA=l o] OLED YR oA o]@ A B x| x|
gHelst7] 9JsiA 13 13t Zro] R&R) ¥ OLEDY| thshA
Comsol 5.2 =2 7232 E35}0] t}&0] X|HjuIAAlS o]

&35t sfiA 2 AsgstA [1,7].

eag%+daat+v (—cVu—au+y)+B-Vutau=f(2)

- y= 0 0]

" lor’az

FAOAM us AR RO HE T, 6, z R 9 A, ¢
9—]’(1‘_ 7:“_|“ fl_. QT \_E ea‘— = (5] 7:"_/F‘v da%%}-!‘\-ﬂ 7:]
a,af e 229 AUF Ale, ye @548 AleE UE
ek 47 272 DirichletE AF8-3Ho] 3451 ct [7].



J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 37, No. 3, pp. 309-313, May 2024: Jang 311

o)

oJt OLED &2f

Comsol

MM AR Y UE

OLED x5 24571 §15t] fehas iAo
Al AR E @ 22 Aol disiA
5.2 5 245 o]&3to Al OLEDS]
T2of disiA A (2)9] AJuf B7gAE ol&ste @ AE

S92 stk

WAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVY
NVAVAVAVAVAVAVAVAVAVAVAVAVAVAYY K]
NINININININTNTNINTNININTNIN] gb‘

VAVAVAY

INININININTNININININTNTNTNININ

INININININTN VAV

Unit 1 x 10%[nm]

0 0.2 0.4 06 08 1

Fig. 2. Mesh analysis of OLED.
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Fig. 3. Thermal distribution of OLED.
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Fig. 4. Emission temperature of OLED center section: (a) cross section position and (b) thermal distribution.
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Fig. 5. Thermal distribution of organic layer: (a) cross section position and (b) thermal distribution.
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Fig. 6. Thermal distribution of emission layer: (a) cross section position and (b) thermal distribution.
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