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There is provided a semiconductor layer structure comprising: a Si substrate having a top surface; a first
semiconductor layer arranged on said substrate, the first semiconductor layer comprising a plurality of
vertical nanowire structures arranged perpendicularly to said top surface of said substrate, the first

semiconductor layer comprising AIN; a second semiconductor layer arranged on said first semiconductor

layer laterally and vertically enclosing said nanowire structures, the second semiconductor layer comprising

Al Gaj_ N, wherein 05x=0.95; a third semiconductor layer arranged on said second semiconductor layer,

the third semiconductor layer comprising AlyGaj_yN, wherein 0 <y=0.95; and a fourth semiconductor layer

arranged on said third semiconductor layer, the fourth semiconductor layer comprising GaN. There is also

provided a high-electron-mobility transistor device and methods of producing such structures and devices.
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THE SEMICONDUCTOR LAYER STRUCTURE, AND PRODUCING METHODS
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There is provided a semiconductor layer structure comprising: a Si substrate
having a top surface ; a first semiconductor layer arranged on said substrate, the first
semiconductor layer comprising a plurality of vertical nanowire structures arranged
perpendicularly to said top surface of said substrate, the first semiconductor layer

comprising AIN; a second semiconductor layer arranged on said first semiconductor
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layer laterally and vertically enclosing said nanowire structures, the second

semiconductor layer comprising AlyGa; N, wherein 0<x<0.95; a third semiconductor

layer arranged on said second semiconductor layer, the third semiconductor layer

comprising Al,Ga; N, wherein 0<y<0.95; and a fourth semiconductor layer arranged

on said third semiconductor layer, the fourth semiconductor layer comprising GaN.

There is also provided a high-electron-mobility transistor device and methods of

producing such structures and devices.
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