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Fabrication of Semiconductor-Grade ZnO Single Crystal Films
- ZnO epitaxial films for next generation optoelectronic devices -

Oo0ooooooooooooo
Optoelectronics Division, Novel Optoelectronic Materials and Devices Lab.

Electrotechnical laboratory (ETL) and ROHM Corporation (ROHM) in a cooperative effort have researched and
developed a new generation of optical and electronic material based upon oxide semiconductors. As a result of these
research efforts, the epitaxial growth of semiconductor-grade ZnO films on sapphire substrate has been achieved. This
achievement paves the way for fabrication of optical and electronic devices using ZnO. In this research, ZnO epitaxial
films have been grown that have residual carrier concentrations in*tfaeni@ange and carrier mobilities of more than
120cntV1sect. The ZnO epitaxial films were fabricated by molecular beam epitaxy (MBE) using high purity elemental
zinc (Zn) and an oxygen radical sourcé)(& source materials. This successful fabrication of high quality ZnO thin films
will provide a technology base upon which many kinds of new devices can be utilized.
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Polyimides synthesized by block-copolymerization
as low-k Insulators and resists for integrated circuits in next generation

ooooooog
Electron Devices Division

We have developed polyimides synthesized by block-copolymerizaion for micro-lithography. The dielectric con-
stants for these polyimides are 2.5~2.9, and these polyimides are with stand more ¥6anr8@dine pattern less than
0.2um has demonstrated by using a stepper of a KrF laser at the wavelength of 248nm. This pattern is a positive tone and
exposed area is soluble for conventional TMAH developer. The spatial resolution for this material has also investigated by

an electron beam lithography. The resolution of 60 nm are obtained for line and space patterns.
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