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Motivation:

Enormous technological impact of wide gap
I1I-VI materials for Dblue-green
optoelectronic applications

Device degradation: short lifetime in cw
mode at RT  (Skekivg faults)

ZnSe/GaAs heterovalent heterostructures
important

Large valence band offset in ZnSe/GaAs
heterostructures hinders hole injection

Properties dependent on local interface
structure
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Stacking Fault Film Surface
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Table 1
Density of Faulted Defects in ZnS,Se, ; as a Function of Growth Conditions
Density of Frank Density of Schockley
Growth mode | GaAs Surface Surface Treamment Partial Dislocations | Paseal’ bt =
2-D within | Ga-siabilized None - 1 x 10%/co? 7x10%cm?
20 secs
2-D within As-stabilized Se 5x 10°/cm?
9 :cs 2x 10%cm?
2-D within As-terminated Za 1 x 10%cm? 2x10%m?
8-9 secs
F AL R G None 1x107/cm? 1x 10%cm?
-D ri 7 ’
3 wl:ynght o Za 5x107/cm? <5 x 10%cm?
2-D right As-stabilized Zn <5x 10¥%cm? <5 x 10%co?®
away
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Photoemission intensity (arb. units)
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substrate peak attenuation (@ RT
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int. ratio
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/n3d/Se3d int. ratio
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VBO (eV)
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Intensity (arb. units)
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Conclusion

Exposure at GT (290°C):

only submonolayer coverages
no change in VBO

no difference in atomic interdiffusion

(A'S - Se, 60\415)

Exposure at RT: (T ¢ 150°¢)

monolayer and multilayer coverages
annea/ing, @ GT removes wmost of fue Zn
increased VBO

reduced atomic interdiffusion (m As=Se boud





