Cd,Zn,,S/ZnS/Mg,Zn, S 7

(51) 51

YEERA LA AT OREE

I2HE T DEF 7 FDREILFFE

AN GBS TR
IHHEG— (ERET T3

M  ERET TR
HREIE (KT TR

Biexcitonic luminescence properties of CdyZn;S/ZnS/Mg,Zn, S

Separate Confinement Heterostructures

Shinya ISHIZAKI

(Department of Electrical and Electronic Engineering)

Akira MURATA (Department of Electrical and Electronic Engineering)
Yoichi YAMADA (Department of Electrical and Electronic Engineering)
Tsunemasa TAGUCHI (Department of Electrical and Electronic Engineering)

Luminescence properties of CdyZn,4S/ZnS/Mg,Zn,.,S separate confinement heterostructures (SCH),
CdyZn,,S/Mg,Zn,.,S multiple quantum well (MQW) structures, and Cd,Zn,.S/ZnS MQW structures
grown by low-pressure metalorganic chemical vapor deposition have been studied by mean of

temperature-dependent and time-resolved photoluminescence spectroscopy. Biexcitonic luminescence

was clearly observed from these structures at 4K. In comparison with the thermal quenching of

integrated luminescence intensity observed from Cd,Zn;S/ZnS MQW structure, the thermal quenching

observed from CdyZn,4S/ZnS/Mg,Zn, S SCH structure was suppressed by approximately one order of

magnitude. The suppression was attributed to the enhancement of carrier confinement effect by the

insert of Mg,Zn,_,S cladding layer.
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Figure 1. Cladding layer thickness dependence of

PL FW.H.M. at 4K taken from Cdg,¢Zng74S/ZnS/
Mg,Zn;.,S SCHs. The inset shows PL spectrum at
4K taken from a Cd0,26Zn0,74S/ZnS/Mg0_17Zn0_g3S
SCH.
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Figure 2.
of PL spectra at 4K taken from a CdgZng74S/
ZHS/MgOQZHO'gS SCH.
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Figure 3. PL spectra at 4K taken from
Cdj26Zn748/Mg,Zn,.,S MQWs with different Mg
compositions of (a) y =0, (b) y = 0.03, (c) y = 0.05,
and (d) y = 0.08.
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Figure 4. Excitation-power-density dependence of
PL spectra at 4K taken from a CdgyeZng74S/
Mg 03Zn0.97S MQW.

CdyZn, S IR & FREERE O Mg Zn, S IR Al DA% RHE
BT HD T, EOEMEXIWDT 5, Lo
T, BHONREZBET 5 & Mg OB X
. B —7AEIXL Y R 7 53T Th D,
Lor L3 B, AEWER L 72 CdgasZng 74S/MgyZn, S
MQW #ETIIZ7L—v 7 P LTWD, ZiE, &
FIHFREEIC L o TR S Ve 7 HEAL Y | PREREfE
O Mg MR BEINT 2 Z Ll X > TaE e %
TRV —RNERK LD THDEEZBND,

4|2, [ERERE D Mg MR y = 0.03 TH D
Cdo 26210748/ Mgo.03Z1n997S MQW Hi& D 4K (21T %
PL A7 MVORHE ST — 5 BRI 29,
1T & D SCH #EiE &[RRI, Hhlp b N U — 5
DIV 0.24 kW/em® DAL, il 7556 (X) 3%
Bl T 203, kL ST — 8 E O LN, £ D
IR R X — N, Bl T — 8 Ok LT
FERIE NI KT 2 il 753 7586 (XX) 2381
SNz, ZoOREHIBITDAE 1T 256 meV &
Cdg26Zn0.74S/ZnS MQW #&i&E DA & FIFRE CTh b AR
DOHERITHER SN T2, £720E 1%, EEEED
Mg AL S BN 2 DI LT &)
WERMEONTZ, 2O Z b, Mg M2 H
THDIEVEFHFFREORS ENHEKRT 52
LR EIT XY MQW HEEIZH 1T D A D i E MK
TLTWSEBZxBNLD,

512 A EERL L 72 Cdg26Zno74S/ZnS/Mgy,Zng sS
SCH #i& (@), Cdg 26210 748/Mgg 03219978 MQW %

Vol.52 No.l (2001)

He-Cd

yAN @ : Cd0.26Zn0.74S/ZnS/ Mgo.zzﬂﬂ.ss SCH
. : Cd0.26Zn0.74S/ZnS MQW
A Cd0.26Zﬂ0.74S/ Mg0.03Zﬂ0.97S MQW -

INTEGRATED LUMINESCENCE INTENSITY (arb. units)

100 200
1000/T (K™

[—3 =

Figure 5. Temperature dependence of integrated
intensity in  Cdy,6Zng74S/ZnS/
Mgo2ZnosS SCH, Cdo26Zn0.743/Mgo.03Z100.97S MQW,

and Cd0_26Zn0_74S/ZnS MQW

luminescence
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