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Investigating the Effect of Nitride-Based Blue Light
Emitting Diodes Using Hole Injection Layer with
Different Growth Temperatures
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Department of Electronic Engineering, Southern Taiwan University of Science and Technology

Abstract

In this study, the electrical and optical properties of GaN-based blue light-emitting diodes (LEDs) with
hole injection layer (HIL) were investigated. A 16-nm-thick p-GaN HIL inserted between last barrier (LB) and
electron blocking layer (EBL) was grown at 730, 750, and 780 °C. The light output powers of LEDs for HIL
grown at 730, 750, and 780 C were 114.6, 112.5, and 110.5 mW, respectively. The efficiency droop ratios of
LEDs for HIL grown at 730, 750, and 780 “C were 24.6, 25.0, and 23.5%, respectively. The LED with HIL
grown at 730 ‘C has a better light output power. This is because this sample has more hole concentrations, and
the injection efficiency of the hole increases. Therefore, the light intensity decay and Vi variation of this sample
for the low-temperature electroluminescence (EL) were smaller than for other samples. In contrast, the LED
with HIL grown at 780 °‘C has a lower efficiency droop. This is attributed to the better current spreading and
more uniform hole distribution in the active region. Thus, the Vs, hot/cold factors, and Electrostatic Discharge
(ESD) ability of this sample show better performance.
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RIEAL$R(n-GaN)SHifs - IR ELT Fy 1 x 10" om® > I3RS Ky LED $2(L8E T - n BE(LEERE ST
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WIlE 2 LED HMETE TR Z Rt SR E AT - PP E =1 LED 2 EQE B({E AR/ NESABL i
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It HEdg 5t i # @i - R ZGEEIH AR 2 2 LED C & BA#:/) efficiency droop
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WE 10 R - AEEATER 120 mA e AFDRE N2 LED IIFE fREEZ R o > 2Tl CAHEE
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T EGN_EFRAVERA FEACE A ERER - FEEERA(AAE
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w5 LED JIg 5] 28BS 20 FE R e By F RN o

aT?

Ey(T) = Ey(0K) — = ®)
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R IR  FERGEM A SRS G LT BT AR R L - (EFEERAFETT - AEtiGR LED Vi
N [27] - AN AfE 10 FPTyETDISEE LED A (Y8 BAEE (REBCECAt jy 5 A AR /) - 2 SRR 22 LED A
AEERENEREE S - (FHEEREE - FTEER EHGEERIA G AR 5 M LED C 2 »
AEERENERERD - Bl EREREER > 7F Vi EHGER T ERK -
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YRR HIE 70 ~ 70 B 80% - S HEAVIESABLCHTAY B RA &S R & > NI MHEET LED C &R
HUMiRE DEEHA I B AR dn Y - (BB ST ER —JE - 5k LED C ELR B e - 2 > {£8
BR=fR-6 KV DLER - R R BRI IRIA » Fr A =B AR SRR DR = = -

B B
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4yHEE LED B B LED C #2717 1.85 Bl 3.74% - [fi{F efficiency droop #353 » FeffeR R & LED C HifE:
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