L BT THTTH TN

WX

IEIE VT

CdZnSe-ZnSSe

STESE Vol 15, No. 4, pp. 252-259, 1994

EBHETFO

TBEFIRBE &N R ARER

AN A A (6

KR kAT AR EAS T

[

FE65  WNTHLE R 2-1

(1993 4F 11 B 22 A53AF, 199445 1 4 18 HiBTkikE)

Electronic States and Band Offsets in
CdZnSe/ZnSSe Strained-Layer Superlattices

Chikara Onopera® and Tsunemasa TaAcUcHI

Department of Electrical Engineering, Faculty of Engineering, Osaka University
Suita, Qseka 565

(Received November 22, 1983 : Accepted January 18, 1094)

The conduction- and valence-bands offsets and the quantized energy levels of the quantum wells
of CdZnSe/ZnSSe strained-layer superlattices have been calculated theoretically on an assumption

of free-standing hetero-interface,

Trom this study made with a view to understanding the

fundamental electronic states, it was found that the states are greatly dependent upon the well-

layer thickness.

the band lineups and associated electronic states.

It was also revealed that the strains induced at the interface significantly modify

These results provide us with some useful

information for designing the blue-green laser diodes based on this strained-layer system.
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Fig. 1 A schematic model of a CdZnSe/ZnSSe

superlattice.
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Fig. 2 Well-layer thickness dependence of lat-
tice constants parallel to the hetero-interface
of Cdon.zZno.sSe/ZnSo.we3¢e0.04 at a constant bar-
rier thickness of 50 A.
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Table 1 Physical parameters used in the
calculation

(13 Cdoes’nosSe;
au=5.T51(A)
Ci1="7. 942 % 101 N/m?
Cra=4.910% 101° N/m?

av=1.60eV
ac=—4. 17eV
b=—1.12eV

Err,— — 10, 524 &V
E,=2.5626 eV (4.2K)
Ao=0,45eV

(2) 7ZnSo.0s3e0.04:
a»=5. 653 (A)
Cu=28.839> 10" N/m=
C12=5. 071 1010 mez

d.=1.69eV
a,=—4. 185 eV
b=—1,17eV

Eror, = —10.596 eV
E,=2.8588eV {4.2K)
de=0,45eV
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Fig. 3 Energy levels of the conduction and valence bands of CdZnSe/ZnSSe superlattices.
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of 50 A, thickness of 50 A.
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