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Abstract

In this paer, low on-resistance and high-power trench gate MOSFET (Metal-Oxide-Silicon Field Effect Transistor)
incorporating current sensing FET (Field Effect Transistor) is proposed and evaluated. The trench gate power
MOSFET was fabricated with 0.6 um trench width and 3.0 gm cell pitch. Compared with the main switching
MOSFET, the on—chip current sensing FET has the same device structure and geometry. In order to improve cell
density and device reliability, self-aligned trench etching and hydrogen annealing techniques were performed.
Moreover, maintaining low threshold voltage and simultaneously improving gate oxide relialility, the stacked gate
oxide structure combining thermal and CVD (chemical vapor deposition) oxides was adopted. The on-resistance
and breakdown voltage of the high density trench gate device were evaluated 24 m& and 100 V, respectively.
The measured current sensing ratio and it’s variation depending on the gate voltage were approximately 70:1 and
less than 5.6 %.
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Fig. 1. Process sequence of trench gate MOSFET
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Fig. 5. IpsVps current driving characteristics of trench
gate MOSFET
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Fig. 6. Measured current sensing ratio of trench gate
MOSFET as a function of drain voltage under the
constant gate voltage of 5 V
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