METHOD OF SELECTI VE POST- GROMH TUNI NG OF AN OPTI CAL BANDGAP COF A

SEM - CONDUCTOR HET AND PRODUCTS PRODUCED THEREOF A net hod of
controlling the desm‘lmmml for post-growth tuning of an opti qT 2002
bandgap of a sem conductgii,heterostructure. The resultant |ayer 2tcr ucture
may contain a sem - conductor het erostructure with one or nore regions with

sel ectively modifi ecm “@Wl“lﬂﬁcordl ng to mwne aspect of the invention, a
nmetal interlayer tween the heterostructure and a dielectric
| ayer such as silica. Acggded ng to anohggag-r ¢t of the invention, an
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oxi di zed surface is provi ded between a Iectric | ayer and the

het erostructure. The presence of the oxide |ayer inproves stability and
reproducibility i rM HQBs ORSELEGT ik d?,QSQ'-GHO THIrTUBHNGs 2Et AN he
oxide |ayer may be provided between the interlayer and the
heterostructure. |In oncOPFIGAL BANDGAPHhOF nAcSEMRCONDPDUETORsi st nask
wth a specific pattern is deposited on the surface of the heterostructure
so that the int HEREROSTRUGCPURE cAND' BRODUGIS IPRODUCED e THEREOF
post-grow h tuning results. In another enbodinment, nmultiple
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structure may contain a semi-conductor heterostructure with one or more
regions with selectively modified bandgap. According to one aspect of the
invention, a metal interlayer is deposited between the heterostructure and a
dielectric layer such as silica. According to another aspect of the invention,
an oxidized surface is provided between a dielectric layer and the
heterostructure. The presence of the oxide layer improves stability and
reproducibility in the post-annealing process. In a further aspect, the oxide
layer may be provided between the interlayer and the heterostructure. In one
embodiment of the invention, a photoresist mask with a specific pattern is
deposited on the surface of the heterostructure so that the interlayer is
deposited in an unmasked region whereon post-growth tuning resuits. In
another embodiment, multiple photolithography is petformed to deposit
interlayers of varying thickness and/or regions on the heterostructure,
followed by thermal post-annealing of the dielectric layer. This method
produces heterostructures with optical bandgaps having selectively tuned

regions.
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