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Abstract: High electroluminescence intensity based organic light emitting diodes (OLEDs) with milli-
meter-scale concavo-convex interface were addressed. Using template with double-slits up to 10 nm-
height-protrusion, a maximum power and current efficiency of 23. 9 Im/W and 45. 6 cd/A were
achieved, enhancing 70% and 36% compared with the optimized general planar device structure, re-
spectively. The enhancement in luminescence intensity can mainly be attributed to the localized surface

plasmons (LLSPs) induced by the metallic corner because the effective scattering of the LSP-metallic corner
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would result in enhancement in light extraction efficiency. More detail enhancement mechanism of the

EL intensity was also argued.
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Fig. 1 Structures of devices A and B in this study
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Fig. 2 EL spectra of devices A and B at 10 V
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Fig.3 J-V characteristics of devices A and B

K4 g A R B L3 RO 5 il
22 IR BT /R« 24 FL U %6 B2 O 100 mA/em” B, #%
A ByEsRE K 27 127 cd/m?®, 284 B5,.B10,B15
1 B20 [ % 625 B4R )k 27 893,33 150,33 150
128 879 cd/m”  MH AR AL 4354 = T 3%,
2296229 F 6% . 5 HR Sk % 5 R -E 1 il
M5 10 000 od/m’ B, 2844 AL Z$F BS.
B10.B15 1 B20 # TAE L B 4051 8. 23.7. 74,
6.68.7.70 A 8.25 V. u] LA H . g4 Blo (1) T
B F R e iK1 FLAE HL %% B8 713 mA/em” B



530 W5 Bos

5% 29 &

#efF B10 A k658 B T a8 %) 108 281 ed/m” &
A E RS BE B Y

120 000

100 000r

80 000+

60 000

40 000

Luminance/{cd-m?)

20 000+

0+

0 100 200 300 400 500 600 700 800
Current Density/(mA-cm?)

B4 #80F AR B &6 B - I 2 B A Tk
Fig.4 L-J characteristics of devices A and B

120 000

&> 100 000

80 000

60 000 -

Luminance/(cd-m

40 000

20 000

Opssssas

Voltage/V

5 At A RN BB ROLSE I - i TRREE

Fig. 5 [~V characteristics of devices A and B
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Fig. 6 p.-L characteristics of devices A and B
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Fig. 7 g-J characteristics of devices A and B
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Fig. 8 Images of magnetic field distribution inside the

OLED structure when the height of the corner is
tuned to be:(a)0 (b)5 nm (¢)10 nm, (d)15 nm,

and (e)20 nm, respectively
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