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High External Quantum Efficiency Green Light
Emitting Diodes on Stress-Manipulated
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rightness InGaN/GaN green  sharp decrease in the EQE [4], [5]. On the other hand, although
h exsitu sputtered stress-  InGaN-based LEDs grown on pattern sapphire substrate (PSS)
ra en‘ have achieved great success in blue region, itis still challenging

pres. (0 obtain high EQE green LEDs with high indium composition

131 Thell i . .

difference between the epi-layer and the substrate give rise to
i ed. At 4 high density of threading dislocations and a large residual
lug efficiency gyin in the LED structures [6]-[8]. Furthermore, the contrast-
ing thermodynamic and structural properties of InN and GaN

o afthoindi
e external quantum fficiency and wall pi
reen LEDs ttered AINO buffer

u
higher than reported
lead to low miscibility. making it difficult to grow high-quality

green-emitting InGaN/GaN multiple quantum wells (MQWs)

[91.Several methods have been used to improve the EQE of green

LEDs, such as the use of pattern sapphire substrates, non-polar

or semi-polar substrates [10], AIGaN ternary quantum well pro-

1. INTRODUCTION tective layers [11], [12]. sandwich MQW growth process [13].
d ing the strain, i i

Index Terms—AINO buffer, pattern sapphire substrate, InGaN/
GaN quantum well, light-emitting diode, green gap.

IGHT en_xiltir_\g diodes _(LEDs)_ hav_e been wic_lely used in o e duce the influence. of QCS|
general lighting, bacKlight unit, display, agriculture and | £y on imovoved fo reach
communications. The development of solid-state lighting based |\ 4"y 0 B o D
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