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Fig. 1 Schematic structure of GaN-based VLED on Si(111)

200 pm x200 wm , FERREREZ D 4 um, FPKA
467 nm, R T RS G Y p-GaN JEREEZ A, H
RAER A5 R il LA e AR ], PR AT
PLTA R 254 it 1) N 5 38038 2 AR ] 1, OO i1
BRI B RO R TOCFIECR . ot B3R
A3 SIS R S R OGER AT 3, R i Weimin
Oyl PR LED-617 #U2: F 3hf A s AL £
Y iy Instrument system CAS 140 CT X & 58
MF5 o TR PR AR @5 197 X E 38, B4R
B g5 405 ST g [T, BT A AT LA B A 5
ARG OCL AR RE NS th I, R Bh e ad FE XS &
GNP RIESPEER A
3 ZR53%®

2 F AR IR 1 B2 0 U 1 ]
PR d At 4, Horp 920 T RARR LR 4
M RACTARE F-P T35 I Be BRI I 45 3 .

-0.40
-0.35
-0.30

|
S
D
[}
C.,

-0.20
-0.15
-0.10

-0.05
calculated | 0

[ | | L | | | |
0.5 0.6 0.7 0.8 09 10 1.1 1.2 1.3
d

Measured C../a. u.
Calculated

*  measured

S = N W s N
T T T T T T

2 HREPROE IO R ICR S R BE 2 R G B
[ B d 3G ARk
The measured and calculated extraction efficiency of

epoxy packaged InGaN/GaN VLEDs against the dis-
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tance (d) between the active region and the reflec-
tor. It can be seen that the maximum in extraction ef-
ficiency which is located at 0. 73\, is more than two

times the neighboring minimum locate at 1. 01A .
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Fig. 4  The measured luminous intensity and light output

power of InGaN/GaN VLEDs against the distance d

between the active region and the reflector
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Effects of The Thickness of p-type GaN on Light Extraction of
GaN Based Vertical Light Emitting Diodes on Silicon Substrate

TAO Xi-xia, WANG Li, LIU Yan-Song, WANG Guang-xu, JIANG Feng-yi
( National Engineering Technology Research Center for LED on Silicon Substrate, Nanchang University, Nanchang 330047, China)

Abstract ; The relationship between the thickness d of p-type GaN and light extraction efficiency of GaN based
vertical light emitting diodes ( VLEDs) was described in this work. The VLEDs were grown on silicon by metal
organic chemical vapour deposition (MOCVD). A series of VLEDs were fabricated with varied thickness of p-
type GaN. It showed that the thickness d was in the order of wavelength and it had a significant influence on
extraction efficiency due to interferences. The maximum in extraction efficiency was two times more than the

neighboring minimum, which were located at 0. 731, and 1. 01X, respectively. Therefore, the extraction effi-

no

ciency of VLEDs can be enhanced by optimizing the thickness of p-type GaN.
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