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ZnBeO and ZnCdSeO alloys have been
disclosed as materials for the improve-
ment in performance, function, and ca-
pability of semiconductor devices. The al-
loys can be used alone or in combination
to form active photonic layers that can
emit over a range of wavelength values.

Materials with both larger and
smaller band gaps would allow for the
fabrication of semiconductor het-
erostructures that have increased func-
tion in the ultraviolet (UV) region of
the spectrum. ZnO is a wide band-gap
material possessing good radiation-re-
sistance properties. It is desirable to
modify the energy band gap of ZnO to
smaller values than that for ZnO and to
larger values than that for ZnO for use
in semiconductor devices. A material
with band gap energy larger than that
of ZnO would allow for the emission at
shorter wavelengths for LED (light

emitting diode) and LD (laser diode)
devices, while a material with band gap
energy smaller than that of ZnO would
allow for emission at longer wave-
lengths for LED and LD devices. 

The amount of Be in the ZnBeO alloy
system can be varied to increase the en-
ergy bandgap of ZnO to values larger
than that of ZnO. The amount of Cd
and Se in the ZnCdSeO alloy system can
be varied to decrease the energy band
gap of ZnO to values smaller than that of
ZnO. Each alloy formed can be un-
doped or can be p-type doped using se-
lected dopant elements, or can be n-type
doped using selected dopant elements. 

The layers and structures formed
with both the ZnBeO and ZnCdSeO
semiconductor alloys — including un-
doped, p-type-doped, and n-type-doped
types — can be used for fabricating
photonic and electronic semiconductor

devices for use in photonic and elec-
tronic applications. These devices can
be used in LEDs, LDs, FETs (field effect
trasnstors), PN junctions, PIN junc-
tions, Schottky barrier diodes, UV de-
tectors and transmitters, and transistors
and transparent transistors. They also
can be used in applications for light-
emitting display, backlighting for dis-
plays, UV and visible transmitters and
detectors, high-frequency radar, bio-
medical imaging, chemical compound
identification, molecular identification
and structure, gas sensors, imaging sys-
tems, and for the fundamental studies
of atoms, molecules, gases, vapors, 
and solids. 
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