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(57) Abstract: In afirst aspect of the invention, a modified semiconductor substrate is provided. The modified substrate comprises:
1) a semiconductor substrate; 2) at least one buffer layer provided over at least a portion of the substrate; and 3) a plurality of trenches
comprising: a) a plurality of internal trenches that extend into the semiconductor substrate and b) at least one shallow peripheral
trench that extends into the at least one buffer layer but does not extend into the semiconductor substrate. In another aspect, a method
of selectively providing trenches in a semiconductor substrate is provided. According to a further aspect of the invention, a trench
DMOS transistor structure that includes at least one peripheral trench and a plurality of internal trenches is provided. The structure
comprises: 1) a substrate of a first conductivity type; 2) a body region on the substrate having a second conductivity type, wherein the
peripheral and internal trenches extend through the body region; 3) an insulating layer that lines each of the peripheral and internal
trenches; 4) a first conductive electrode overlying each insulting layer; and 5) source regions of the first conductivity type in the body
region adjacent to the each internal trench, but not adjacent to the at least one peripheral trench.
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