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    We briefly summarize how the mastery of the band-gap engineering in III-V optoelectronics has influenced our ongoing studies of  fundamental physics and nano-engineering of high-Tc cuprates and related layered materials. We illustrate how seemingly unrelated concepts guide the basic science and controlled functionality of multilayer heteroepitaxy of correlated electron systems. Specifically, we overview our systematic work on Direct ARPES (=DARPES) on in-situ grown, non-cleaved, ultra-thin (<25nm) cuprate films and how do we tailor the properties of advanced heteroepitaxies by controlling the growth parameters, interfaces, doping, strains, (local) energy dispersion and electronic structure and properties [1]. Recent results on the determination of Fermi surface topology obtained from the observed wavevector quantization in ultrathin cuprate films (< 18 units cells) [2] together with the implications for functional multilayers and the interface superconductivity are also discussed. We also critically discuss the mechanisms of high-Tc superconductivity in light of recent experimental data.
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