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b A AL Z RS tox = 2000 A.
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Effect of the trench shape on the electrical properties of
silicon based trench barrier schottky diode
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Abstract

With the globally enhancing demand for the energy saving and environmental protection of electronic products, the
requirement for Schottky diode which is widely used in electronic products becomes higher and higher. The trench metal-
oxide-semiconductor barrier Schottky (TMBS) diode is more and more favored because of its excellent performance. The
shape of the trench plays an important role in determining the electrical properties of the Schottky diode. However, there
is no intensive study on this point. In this study, we propose two novel trench structures, i. e., filleted corner trench and
ladder trench. By performing the simulation with Medici, it is found that compared with the traditional trench TMBS
diode, the filleted corner trench TMBS diode has a breakdown voltage with 15.8% increase under the conditions of the
same leakage current and the forward turn-on voltage. Also, the ladder trench TMBS diode can reduce the leakage
current by 35%, while have a breakdown voltage not smaller than the right angle trench TMBS and a forward turn-on

voltage only a little bit higher than the right angle trench TMBS.

Keywords: Schottky diode, metal-oxide-semiconductor structure, trench barrier Schottky diodes, trench

shape

PACS: 72.20.-, 73.40.Lq, 77.22.Jp, 84.70.+p DOI: 10.7498 /aps.63.127201
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