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Abstract: T he basic concepts of quantum structure materials and devices were summarized, and the

definition of quantum structure and the quantum size effect were ntroduced. T ake example for the II-
VI compound semiconductor, the effect of the quantum size effect upon exciton binding energy was irr
troduced. Therefore, the IFVI compound semiconductor quantum structure materials such as quarmr
tum wells and quantum dots, and the application development of which in photoelectric detection de
vices, light emitting devices and solar cell field were analyzed generally.
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Fig. 1 The structure and the electron density of

states for different dim ensional materials
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Fig.2 Results of exciton binding energy in an infinitely deep quantum well (a) and exciton

Bohr radius energy in an infinitely deep quantum well (b)
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Table 1 Band gap, exciton binding energy and electron IFVI , CdT e
mobility for common semiconductors Zn, Cdi-.Zn:Te ,
\ iy Band Exciton binding Electron mobility/ CdT e 7n x
aterial
gap/ eV energy/ meV (em?s Vs
Si 1.22 14.7 1450 ’ CdTe Cdi-
Ge 0. 66 3.84.4 3800 Zn:Te Zn x
InSh 0.18 0.4 500000 CdTe/ Cdi-<Zn.Te
InP 1.34 4.0 5000 [9- 11]
GaN 3.44 28 900 ?
GaAs 1.42 4.2 8000
ZnTe 2.28 10 330 : QWIP QWIP
CdTe 1. 49 10 60
ZnSe 2.70 21 400- 600 ? ’ ’
CdSe 1.75 15 450-900
CdS 2.50 29 300
ZnS 3.68 37 165
Zn0 3.40 60 200 ’
2.1 IEVLk bdhs $h2F 5 ’ ’
HgCdT e
HgCdT e MBE
IFVI ZnCdSe/ CdSe s
> 40meV,
(31meV) ) )
IIFV 3 2. 5Snm ZnCdSe/ CdSe
; VI 10K 300K ,
I-VI 7nCdSe [12,13]
) IEFV 2.2 IFVIZWAEHF FHRET A
IFVI
CdTe 10meV (ZnSe , ,
2lmeV,CdSe  15meV), GaAs 4. 2meV , ,
IIEFV ,CdTe ,
6nm, ZnSe 4nm, GaAs , , , CdSe
16nm CdSe ,
2~ 4 IFVI
(LO) ZnS CdS ,
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