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AMENDED CLAIMS
received by the International Bureau on 01 April 2008 (01.04.2008)

1. A power semiconductor device, comprising:

a Tl-nitride heterojunction body that includes a first Ol-nitride body and a second I-nitride
body having a different band gap than that of said first OI-nitride body;

a first power electrode coupled to said second I-nitride body;

a second power electrode coupled to said second HI-nitride body;

a gate arrangement disposed between said first and said second power electrodes; and

a conduetive channel that includes a two-dimensional electron gas that iu a conductive state
includes a reduced charge region under said gate arrangement that is less conductive than its
adjacent regions, a1 least twice as wide as said gate arrangement, and extends beyond at least one

edge of said gate arrangement.

2. The power semiconductor device of claim 1, wherein said gate arrangement includes a

gate insulation body.

3. The power semiconductor device of claim 1, wherein said gate arrangement includes a
schottky body.

4. The power semiconductor device of claim 1, wherein said gate arrangement is received in

a recess over said reduced charge region.

5. The power semiconductor device of claim 4, wherein said recess is configured to cause

said reduced charge region.

6. The power semiconductor device of claim 4, wherein said recess is wider than said gate

arrangement.
7. The power semiconductor device of claim 1, further comprising at least one implanted

region in said secand [I-uitride body under said gate arrangement configured to cause said reduced

charge region.
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WO 2007/109265 PCT/US2007/006903
-11-

8. The power semiconductor device of claim 1, wherein said gate arrangement does not
include a field plite.

9. The power semiconductor device of claim 1, further comprising a passivation body

disposed over said IlI-nitride heterojunction body.
10. Thepower semiconductor device of claim 1, wherein said first Il-nitride body is
comprised of a semiconductor alloy from the InAlGaN system, and said second II-nitnde body is

comprised of another alloy from the InAlGaN system.

11. The.semiconductor device of ¢claim 1, wherein said first II-nitride body is comprised of

GaN and said s¢cond LlI-nitride body is comprised of A1GaN.

12. The:semiconductor device of claim 1, wherein said heterojunction body is disposed over

a substrate.
13. The semiconductor device of claim 12, wherein said substrate is comprised of silicon.

14. The'sericonductor device of claim 12, wherein said substrate is comprised of silicon

carbide.
15. The.semiconductor device of claim 12, wherein said substrate is comprised of sapphire.

16. The:semiconductor device of claim 12, wherein said substrate is comprised of a III-

nitride material.

17. Thesemiconductor device of claim 16, wherein said III-nitride material is GaN.

18. The:seiniconductor device of claim 12, further comprising a transition body disposed

between said substrate and said Il-nitride heterojunction body.
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WO 2007/109265 PCT/US2007/006903
-12-

19. The sepiiconductor device of ¢laim 18, wherein said transition body is comprised of a IJI-

miride material,
20. The semiconductor device of claim 19, wherein said trapsition body is comprised of AIN.

21. A powcr semiconductor device, comprising:
* a [MI-nitride heterojunction body that includes a first I-nitride body and a second II-nitride

body having a different band gap than that of said first Ill-nitride body;

a first power electrode coupled to said second II-nitride body;

a second power electrode coupled to said second I-nitride body;

a gate arrangement disposed between said first and said second power clectrodes; and

a conductive channel that includes a two-dimensional electron gas that in a conductive state
includes a reduced charge region under said gate arrangement that is less conductive than its
adjacent regions, wherein said reduced charge region extends beyond an edge of said gate |

“arrangement toward one of said power electrodes only.

22. A pbwer semiconductor device, comprising: _

a M-nitvide heterojunction body that includes a first MI-nitride body and a second [-nitride
body having a different band gap than that of said first [II-mytride body;

a first power electrode coupled to said second ll-nitride body;

a second power electrode coupled to said second IM-nitride body;

a gate arrangement disposed between said first and said second power electrodes; and

a conductive channel that includes a two-dimensional electron gas that in a conductive state
includes a reduced charge region under said gate arrangement that is less conductive than its

adjacent regionis, wherein said reduced charge region extends farther toward one power electrode

than the other power electrode.

23. A power semiconductor device, comprising:

a II-nitride heterojunction body that includes a first M-nitride body and a second NI-nitride
body having a different band gap than that of said first Il-nitride body;

a first power electrode coupled to said second IU-nitride body;

a second power electrode coupled to said second II-nitride body;
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a gate arjangement disposed between said first and said second power electrodes; and
a conductive channel that includes a two-dimensional electron gas that in a conductive state
includes a reduced charge region under said gate arrangement that is less conductive than its

adjacent regions, wherein said reduced charge region is discontinuous,
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