View metadata, citation and similar papers at core.ac.uk

<
brought to you by .{ CORE

provided by Xiamen University Institutional Repository

R4S : 10384 ) 0%
& : 200124036 UDC

E 1 X
710 s S 1A

InGaAsN = FHE X HRBIAR

Studies of Luminescent Properties for

InGaAsN Quantum Wells

E B
¥ o+ ) XEZF OHKR
+ ¥ 2 e BRSHHE
WXRIBH: 2004 &£ 6 A
WX AR 2004 & 6 A
FaEFEH: A 11 K %
BB ASER:

wOE A

psii

2004 & 6 A


https://core.ac.uk/display/41425788?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

B TR AL SR B 1 B

AT EARIR I, FEANAE IR T AL 5E )
WFFER . ANAER SO S A 255 1 HoAl A AN s AR AT F
FURSCR s BRSO BRI 7 ACbs ] o AR AR IR AT R & 4H
T A8 SO AR I BCM A DA

FHIN (B2 W FH W
2004 4= 6 H H

1I



m B

Bt X} InGaAsP/InP1.3-1.55 b m KUK WO s BAT IR BERFPE 22 IR R AL
AR T InGaAsN/GaAs Hi A gk ipkl. e n] UM Tl m e e 1K
WA TE B TR SO G AR (VCSEL) . Rk, 4K InGaAsN MRS K
PG AL AR ) — A BT

ARSCI R 3 e XS AT S (HRXRD) SER S5 LA 75 21 In (4143 Al
EHEIBETE . 4G IR THEX GEURIE(PL)IE T InGaAs A1 InGaAsN
THHW 11H JOGEBTIRA, JFRAREIFEG T N 45, Bt 559
RSP 0T ERRRE S AR PL BB AL, 7E InGaAs BN /DHE
(1 N R DME RO B R 2088, 1y FLIE 4d @ N A -G R Tt w1
DFI R IERR . 13K<K60K I, InGaAsN T 1B 1) PL 11 p H B 0L 45
18, P ECBIE IR A TR LA B2 GV ) R A ¥ R 8 T e 56 TR A
HATEIE— P FAEM Varshni KR, SRIURFET S TEAKIOCR, XFIN
Gt M B N R TG S SRl s DR . SR T — A R AES 3R
TR, R T AR A 3 A ' WA L T v A AR IR AR KRR R AT
Mo M Varshni &S5 R ATH, N A8, InGaAsN AGH AR E 1Bk
Uf o DUEEAT it PR IR T) 23 3% (TRPL) A BT iy Bt g o7 2 S i AR
TR, RT3 LT T RS R0, UE SEARER T HE IR RE it
e LK K RS LG B N A5 R sl 5 RS 1)
RHE: InGaAsN fFPF: X-SHEATs: a0

I



Abstract

InGaAsP/InP long-wavelength semiconductor lasers in 1.3-1.55 & m wavelength
has a disadvantage of relatively poor temperature characteristics. Recently,
InGaAsN/GaAs system is proposed to solve the problem as a long wavelength
material. Most attractive is the realization of long wavelength vertical cavity surface
emitting laser (VCSEL) with high performance using InGaAsN/GaAs. Therefore,
InGaAsN material becomes an important subject in long wavelength
optoelectronic devices.

In this thesis, we firstly used the high-resolve x-ray diffraction (HRXRD)
spectroscopy technology to obtain the well width and content of In. Combined
with theoretical calculations, peaks of the internal transition between the first
electron and the first hole sub-band in the InGaAs and InGaAsN QW have
been identified, and results of calcultion was in agreement with the experiment.
The N concentrations in InGaAsN QW were calculated through fits. Secondly,
we measured PL spectra at different temperatures for the samples. A dramatic
redshift of the PL peak was observed after the incorporation of a small amount
of nitrogen in the InGaAs and the luminescence efficiency was improved by
increasing the N content properly. For 13K<T<60K, two peaks appear in the
PL spectra of InGaAsN QW which result in a characteristic asymmetric line
shape of the InGaAsN spectra and anomalous blue-shift of the PL peak energy
with increasing temperature. In other words, the temperature dependence of
PL transition peak energies departure from Varshni fit at low temperatures and

was observed as S shape. Results analyzing showed that these anomalous
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behaviors are related to the localized states coursed by nitrogen clusters. And a
model of the processes of the thermal excitation of the carriers was used to
explain the thermal decay and blue-shift of the low-energy PL peak with
increasing temperatures. From Varshni fit, we found that the more contents of
N, the more thermal stability of luminescence of InGaAsN. Furthermore,
experimental studies on the time-resolve photoluminescence (TRPL)
spectroscopy showed that the decay time strongly varies with the energy and
temperature. The decay mechanism of excitons confirmed that the low-energy
band tails or blue-shift appearing at low temperatures in the PL spectroscopy
of InGaAsN quantum well samples originates from the localized states which

induced by nitrogen clusters.
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