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Abstract:

Top-emission device has a merit of high aperture ratio and narrow emission spectrum

compared to that of bottom-emission one. Emission spectra of top—emission organic light-emitting diodes

depending on a layer thickness and view angle were analyzed using a theory of microcavity. Device

structure was manufactured to be Al

(100 nm)/TPD/Algy/LiF (0.5 nm)/Al

(2 nm)/Ag (30 nm).

N, N’-diphenyl-N,N'~ di (m-tolyl)-benzidine (TPD) and tris (8-hydroxyquinoline) aluminium (Alqgs) were

used as a hole-transport layer and emission layer, respectively. And a thickness of TPD and Alqgs; layer

was varied in a range of 40 nm~70 nm and 60 nm~110 nm, respectively. Angle-dependent emission

spectrum out of the device was measured with a device fixed on a rotating plate. Since the top—emission

device has a property of microcavity, it was observed that the emission spectrum shift to a longer

wavelength region as the organic layer thickness increases, and to a shorter wavelength region as the

view angle increases. Layer thickness and view-angle dependent emission spectra of the device were

analyzed in terms of microcavity theory. A reflectivity of semitransparent cathode and optical path length

were deduced.

Keywords: Microcavity, Top—emission, Spectrum, Angular

1.ME
Aol AHgl= AR T4l 71Ee] nER wdsta 4
Hep Abs R el g ]le] hHSEWA Vs HAaE
do] 2Apots vE Mz 4A48e 7 14T,
A H] -2 i

AAY HaEdel AT Aol

I 9tk AW faZyolzA FEWL Qe #7)
B 2 Awgons, g fasdelntt T

a. Corresponding Author; wjlee@kyungwon.ac.kr

boekn, 9ol wsel® B9 e
.8_1:1—

WY Aol



A7V AAA 58 3] =dA], #2470 A|1S pp. 32-35, 2011 1€: o] A 33

Al

Al (2nm)/AgSSl}nm)
LiF (0.5nm)
Alq;(ynm)
TPD(xnm)

Glass

Fig. 1. Top-emitting device structure used in our study.
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Fig. 2. Electrical and optical measurements.

Fig. 3. Device model for an understanding of theoretical

cavity formula.
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Fig. 4. Emission spectra depending on the thickness of
top—emission organic light-emitting diodes in a direction

normal to the surface.
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Table 1. Values of each parameter used in microcavity
formula.
Th;)(;l;rll(ess RL RT Zz I ¢L ¢T T
(Ssﬁe(ft;% 1 [ o085 | 55 | 100 | 21 | 035 | 1
(Ss%e;t;unrlr; 1 0.85 | 70 130 | 24 | 042 1
(56"163°‘;“I$ 1 0.85 | 85 150 | 2.65 | 0.43 1
(56";;‘;“[113 1 0.85 | 95 170 | 27 | 048 1
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Fig. 5. Angle-dependent emission

spectra of the

top—emission organic light-emitting diodes for an organic
layer thickness of (a) 130 nm and (b) 170 nm.
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