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	概要　ＥＡ　(600字～800字程度にまとめてください。)

次世代ディスプレィの開発に向けてワイドギャップ酸化物半導体を用いた「透明エレクトロニクス」の研究が盛んである．多結晶酸化亜鉛を用いた電界効果トランジスタは，少ない材料コストに加えて低い温度で大面積回路を形成しうる利点を持つ．しかし結晶粒界が伝導障壁として働くため高い移動度の実現は容易ではない．本研究は，人工粒界を導入した単結晶素子を作製し，粒界の化学修飾による局所電子状態制御から移動度向上への鍵を探ることを目的とした．
パルスレーザー堆積法により格子整合誘電体基板上に酸化亜鉛薄膜を堆積した後，フォトリソグラフィとイオンミリングを用いてホール素子を形成した．基板を裏面より薄く研磨し電界効果トランジスタを作製した．粒界フリーの薄膜を多結晶薄膜トランジスタに比べて一桁大きい電界効果移動度を示した（Adv. Mater. 16, 1887 (2004)）．一方，基板表面のステップ構造を利用して薄膜に結晶粒界を導入した場合，電界効果移動は多結晶薄膜トランジスタと同程度になることがわかった（未報告）．
多結晶薄膜トランジスタを用いて粒界への選択的なドーピングを行い，特定の不純物が素子特性に及ぼす効果を調べた．溶液プロセスを用いて不純物を添加するなどの実験を行ったが，素子特性の向上には至らなかった．粒界の電子活性を制御するという当初の目標は達成できなかったが，今後の課題として引き続き取り組みたい．本研究の目的とは異なるが，素子構造作製プロセスの高効率化を目的として、基板研磨工程の前に素子をセラミックス配線基板にフリップチップ実装する技術の開発も行った（未報告）．
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	欧文概要　ＥＺ

“Transparent electronics” based on wide-gap oxide semiconductors is an emerging field partly due to possibility for realizing next-generation display technology.  A field-effect transistor (FET) based on polycrystalline ZnO thin film is advantageous for this purpose because of low material cost and its compatibilities with low-temperature and large-area device processe.  However, our previous studies revealed that grain-boundaries (GBs) in the film act as conduction barriers, leading to fundamental problem of degrading field-effect mobility (FE).  This study is aimed at seeking better way to improve FE of polycrystalline FET.  Our approach is first to make a model device with artificially controlled GB structure, and second to dope impurities into GBs for controlling their local electronic structure.

Using pulsed-laser deposition, the ZnO films were deposited on lattice-matched dielectric substrates, which were patterned into Hall bars by using photo lithography and ion milling.  The substrate was mechanically polished from the backside to form a gate structure.  This GB-free FET exhibited ten times higher FE than poly-crystalline FETs (Adv. Mater. 16, 1887 (2004)).  One the other hand, the device having single-crystalline channel with GBs formed associated with surface step structure showed degrading FE being nearly equal to that of poly-crystalline FET (unpublished).

We examined how a certain class of impurities affects device characteristics by selective doping into GBs in polycrystalline FET.  Using wet chemical technique, some ions could be introduced only in GBs, but no improvement was observed in FET properties.  Further studies such as optimizing doping process are subject in future experiments.  In other view point of this study, we developed a flip-chip JISSO technique to make electrical leads between unpolished device and a ceramic back plate, which enabled to perform high-throughput device fabrication and characterization (unpublished).
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