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CONFIGURATIONS AND METHODS FOR MANUFACTURING DEVICES WITH TRENCH-OXIDE-
NANO-TUBE SUPER-JUNCTIONS
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This invention discloses a semiconductor power device disposed on a semiconductor substrate of a first
conductivity type. The semiconductor substrate supports an epitaxial layer of a second conductivity type
thereon wherein the semiconductor power device is supported on a super-junction structure. The super-
junction structure comprises a plurality of trenches opened from a top surface in the epitaxial layer; wherein
each of the trenches having trench sidewalls covered with a first epitaxial layer of the first conductivity type
to counter charge the epitaxial layer of the second conductivity type. A second epitaxial layer may be grown
over the first epitaixial layer. Each of the trenches is filled with a non-doped dielectric material in a remaining
trench gap space. Each of the trench sidewalls is opened with a tilted angle to form converging U-shaped

trenches.
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[ 3 REALTE ) CONFIGURATIONS AND METHODS FOR MANUFACTURING
DEVICES WITH TRENCH-OXIDE-NANO-TUBE
SUPER-JUNCTIONS
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(3]

This invention discloses a semiconductor power device disposed on a
semiconductor substrate of a first conductivity type. The semiconductor
substrate supports an epitaxial layer of a second conductivity type thereon
wherein the semiconductor power device is supported on a super-junction
structure. The super-junction structure comprises a plurality of trenches
opened from a top surface in the epitaxial layer; wherein each of the
trenches having trench sidewalls covered with a first epitaxial layer of the
first conductivity type to counter charge the epitaxial layer of the second
conductivity type. A second epitaxial layer may be grown over the first
epitaixial layer. Each of the trenches is filled with a non-doped dielectric
material in a remaining trench gap space. Each of the trench sidewalls is
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opened with a tilted angle to form converging U-sh'aped trenches.
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