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Control of the light extraction efficiency in nitride

based LED for dissemination of white LED lighting
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Abstract:

To realize high-efficiency light emitting diodes (LEDs), it is essential to increase light extraction
efficiency. The moth-eye structure, consisting of periodic cones with a submicron-scale pitch on a
surface/interface, is known to enhance the light extraction efficiency of light-emitting diodes. In
this paper, we report the advantage of the moth-eye patterned sapphire substrate (MEPSS)
comparing with the conventional micro-scale periodic patterned sapphire substrate (PSS)
technology. We also discuss the light extraction efficiency in nitride based LED using moth-eye
technology. The output power of the LED with MEPSS is 30 % higher than that of the device with

conventional PSS.
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Fig. 2 (a) Cross sectional and (b) plan view
SEM images of PSS substrate
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Table 1 FEMUZ=i B OXRDIZ&L S8 5 PEDO TR R L CAFMIC &> TRO = XKM S 73 A% FL D755 0

XRD Jarcsec| RMS [nm]
Substrate 5
(0002) (10-12) (10 X 10 pm”)
flat 288 550 0.72
PSS 260 350 1.50
Moth-eye 262 300 0.87
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