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Abstract: The photoelectric properties of the light-emitting diodes were analyzed with various In
content by software simulation and numerical calculation method. The relationship between In con-
tent and power spectral density, carrier concentration of the quantum well, radiative rates, and lu-
minous power were investigated. The results show that the electron leakage and band filling are the
main reason for impacting photovoltaic performance. When In content is lower, the spectrua blue
shift is relatively small with the current density increasing( <8 kA/cm’®) , but the electron leakage
will happen when the current density increases to a certain value( >8 kA/cm®) , and the out power
will reduce. When In content is higher, the spectrua blue shift is relatively larger with the current
density increasing, however, the output power is higher. Accordingly, in order to make the InGaN/
GaN light emitting diodes obtain the maximum quantum efficiency and light emitting efficiency, the

In content need to be selected according to the value of the current density(8 kA/cm”).
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Fig.1 Schematic diagrams of LED structures
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Fig.3  The electron concentration of InGaN/GaN quantum

wells with various In content vs. injection currents.

(a) x=0.16. (b) x=0.22.
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Fig.4 The hole concentration of InGaN/GaN quantum wells

with various In content vs. injection currents. (a)

x=0.16. (b) x=0.22.

3.3 EMRIESHT

s P FREHRT R B, K6
AR AL R A9 2 F0 5 % B Bl In 75 5t 11
A FR, AT AR, In &SR B2, 2Ot
TER WA —FE, B In SRR N, 2 3 0
(ERHTIR NN, G 58 B AN BT K I 25 HRL I 2
(3K, W5 B A2 B L AN RT3 K, DL AX =40 nm 3
KE| AX =55 nm, 7EMRHEHER, 5 % =0.16,
0.18, 0.20, 0.22 FHXT A A IE(E A 7351 445,
455,465,478 nm X GIATHIS T EE & —
FER (AN 1 FIis ) o I Bl 5 H 2 B I 38 o'
TG BERS S, X EE TN T H 6L

x=0.16 x=0.18

E, E,
GaN InGaN ) GaN  InGaN ¢

x=0.22

GaN If(;aN

K5 B Re ki s g
Fig.5 The diagram of the electronic transition in the quan-

tum well with various In concentration

BT

FERT B, In & B A RN 5 808 17 P
WHZSREH N A sE A ), il g TR,
175 B 57 FHF- iy p T R S MR e B
In ARG A, a5 1 fios , Wl v g
2 NREAS L2 A AR RS o 2, Gl 2o iy i 1 B
25 L S AT Al A, 25 KRB 22 2B In %
NG K, anlEl s s

4 In SR BARN, RATS P RBER RN,
BEF In & A3 R, 70 ERE 22 A W K,
I, 24 R Y B DR, f R SR v BESOR A 2
OYEERESL, T K AR T HE RS | TG 8 S
AW/, AT TG E R 2 BEE In &5
OB NTTB:CyI 8

Bl 7 A H T In & & AR 2300
W, ME 6 7 A ER (KR R P PR )
AT BN 5 PR M, 3K 2 JRE WA DAy ] 2 1
By HIAATE In & EHAR AL BRI A

®1 5 SEEXHNEGSH

Table 1 The parameters related to the different In content
x  EMU-N/eV AE eV AE/eV A/nm
0.16 2.804 0.388 0.094 442
0.18 2.732 0.433 0.098 454
0.20 2.661 0.478 0.101 466
0.22 2.592 0.522 0.104 478
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