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GaN Base Blue LED on Patterned Sapphire Substrate by Wet Etching
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Abstract:

Sapphire substrate was patterned by a selective chemical

wet etching technique, and

GaN/InGaN structures were grown on this substrate by MOVPE (Metal Organic Vapor Phase Epitaxy).
The surface of grown GaN on patterned sapphire substrate (PSS) has good morphology and uniformity.

The patterned sapphire substrate LED

showed better

light output than conventional LED that

improvement 50%. We think these results come from enhancement of internal quantum efficiency by

decrease of threading dislocation and increase of light extraction efficiency. Also these LED showed more

uniform emission distribution in angle than conventional LED .
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Fig. 1. Schematic diagrams of the four chips,
LED, (b) TIP LED, (c)
(d)Reference LED.

Fig. 2. AFM photography of PSS.

Fig. 3. Photography of the grown GaN on PSS.
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Table 1. Properties of GaN LED chips.

Output power radiation flux| Foward voltage Reverse voltage |Dominant wavelength
(20 mA) (20 mA) (5 um) (20 mA)
Wet etched PSS 12.9 mW 338V >20V 457 nm
Reference 9.2 mW 3.3V >20V 457 nm
Truncated Inverted Pyramid 12.6 mW 325V >20V 457 nm
Wet etched PSS &
. 13.9 mw 341 V >20V 457 nm
Truncated Inverted Pyramid
(a) 25000
Horizontal
15000 -
10T Vertical
50004
Il Il Il 1 Il Il Il Il 1 1

Fig. 4. (a) Light emission from the fabricated LED chip
on general substrate and (b) on the wet etched PSS
chip.
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Fig. 5. (a) Properties of light intensity of the direction
from the fabricated LED chip on general substrate and
(b) on the wet etched PSS chip.
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