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Influence of Electrode and Thickness of Organic Layer to the Emission Spectra in

Microcavity Organic Light Emitting Diodes
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Organic light-emitting diodes (OLEDs) using microcavity effect have aftracted great attention
because they can reduce the width of emission spectra from organic materials, and enhance
brightness from the same material. We demonstrate the simulation results of the radiation
properties from top-emitting organic light-emitting diodes (TE-OLEDs) with microcavity structures
based on the general electromagnetic theory. Organic materials such as N,N*-di (naphthalene-1-
yl)-N,N'-diphenylbenzidine (NPB) as a hole transport layer and tris (8-hydroxyquinoline) (Alqs) as
emitting and electron transporting layer are used to form the OLEDs. The organic materials were
sandwiched between anode such as Ni or Au and cathode such as Al, Ag, or Al:Ag. The devices
were characterized with electroluminescence phenomenon. We confirmed that the simulation
results are consistent with experimental results.
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o = directional orientation of the system

h = strip thickness strip thickness strip thickness strip
thickness strip thickness

n = the real part of the refractive index

& = the imaginary part of the refractive index

N = the real part of effective refractive index

K = the imaginary part of effective refractive index

6. = the propagating angle of EM wave with respect to

the normal of the interface between ith and (i+1)th layer
r; = the reflection coefficient of EM wave propagating
from ith layer to jth layer

t;; = the transmission coefficient of EM wave propagating
from ith layer to jth layer

O, = the optical path length of EM wave in the mth layer
Ry y+1 = the reflectance of EM wave propagating from o
layer to Nth layer

Ton+1 = the transmittance of EM wave propagating from
0" layer to Nth layer
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Fig. 1 Multiple film system and their corresponding
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Fig. 2 Simulation results for EL spectra of OLEDs with
anode of Ni and cathodes of Al, Ag or Al:Ag
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Fig. 3 Simulation results for EL spectra of OLEDs with
anode of Au and cathodes of Al, Ag or Al:Ag
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Fig. 4 Simulation results for EL spectra of OLEDs with
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cathodes of Al, Ag or Al:Ag
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