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(The Schottky Diode of Optimal Stepped Oxide Layer
for High Breakdown Voltage
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Abstract

A device with variable stepped oxide layer along the edge region of Schottky junction have
been designed and fabricated. The effect of this stepped oxide layer in the edge region
improves the breakdown voltage as a result of the by increase of the depletion layer width, and
decreases the leakage current as compared to the effect of conventional field oxide layer, when
the reverse voltage was applied. Experimental results show that the Schottky diode with the
optimal stepped oxide layer maintains nearly ideal I-V characteristics and excellent breakdown
voltage (170V) by reducing the edge effect inherent in metal-semiconductor contacts. The
optimal conditions of stepped oxide layer are 1700A in thickness and 10um in length.
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Fig. 1. The structure of conventional schottky

diodes.

(a) Schottky diode without metal overlap,
(b) Metal overlap schottky diode.

(c) Moat-etched schottky diode.
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Fig. 3. The schottky diode with stepped oxide
layer.

(b) Top view.

(a) Cross sectional view,
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Table 1.

SUBSTRATE IMPURITY CONCENTRATION Ng (cm™3)

Oz 2. MIS tfole

The layer of stepped oxide length and

Fig. 2. The breakdown voitage of MIS diode.

thickness.
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