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This is an apbeai from the final rejection of claims 1
and 5 through 10. <Claims 2 through 4 and 11 through 13 have been
canceled.

The disclosed invention relates to a high voltage power
transistor in which the source and the drain are both formed at a
top surface of the transistor, and the gate is formed in a trench
between the source and the drain. A dielectric lining is located

in the trench to separate the gate from both the source and the

-
s

drain. A relativeiy thin portion of the dielectric is located
adjacent to the source,‘and a relatively thick portion of the
dielectric is located adjacent to the drain.

Claims 1 and 6 are illustrative of the claimed invention,
and they read as follows:

1. A high voltage power transistor, comprising:

a source formed at a top surface of the transistor;

a drain formed at the top surface of the transistor;

a gate formed in a trench between the socurce and drain; and

a nonuniform dielectric lining in the trench having a thin
portion adjacent the source and a thick portion adjacent the
drain.
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6. A high voltage-power transistor, comprising:

a substrate;

a drift region formed in a top face of the substrate;
avdrain region formed in the drift region;

a p-well regicn formed in the top face of the substrate;

a source region formed in the p-well region;

a trench formed in the top face of the substrate between the

drift region and the p-well region such that the trench makes
contact with both the drift region and the p-well region;

.

a nonuniform dielectric lining in the trench having a thin
portion adjacent the p-well region and a thick portion adjacent
the drift region; and

a gate formed within the trench.

The references relied on by the examiner are:

Blanchard 4,914,058 Apr. 3, 1990
Contiero et al. (Contiero) 4,949,142 Aug. 14, 19290

Claims 1 and 5 through 10 stand rejected under 35 U.S.C.
§ 103 as being unpatentable over Blanchard in view of Contieroc.

Reference is made to the brief and thé answer for the

respective positions of the appellant and the examiner.
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OPINJON
We have carefully considered the entire record before us,
and we will reverse the 35 U.S.C. § 103 rejection of claims 1 and
S through 10.
According to the examiner (Answer, page 3}, Figure 3 of the
‘reference to Blanchard discloses a power MOS transistor that
comprises a source 2la, a drain region 10, a gate formed in a

trench between the source and the drain, and a nonuniform oxide

-~

dielectric lining 32 in the trench that has a thin portion
adjacent the source, and‘a thick portion adjacent the drain. The
examiner makes clear in the response (Answer, page 4) to
appellant's arguments that the drain regions 10 and 11 in
Blanchard are located in the bottom surface of the transistor.
The examiner states (Answer, page 3) that Figure 2 of the
;eference to Contiero discloses "a power MOS transistor in which
a source and a drain are formed to either side of a gate and at a
top surface of a substrate." The reference to Contiero does

indeed disclose such structure, but the gate is not formed in a

trench between the source and the gate. As seen in Figﬁre 2 of
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Contiefo, the gate elecﬁrodes 131 through 144 are formed on the
top surface of the transistor, and each gate electrode is
surrounded by dielectric insulation. From these teachings, the
examiner concludes (Answer, page 4) that:

[Tlo provide the device of Blanchard with a drain at a
top surface of a substrate as taught by Contiero et al.
would have been obvious to one of ordinary skill in
this art because Contiero et al. teach the same type
device as Blanchard with the same purpose, however
Contiero et al. teach an effective manner of forming
the drain at the top surface of the device.

-~

In the response to appellant's arguments (Answer, pages 4 and 5),
the examiner further exélains that: Blanchard discloses a lightly
doped (N)ldrain region 11 with a bottom heavily doped (N+)  drain
contact region 10; and Contiero teaches that it is advantageous
to integrate vertical power DMOS devices of the type having a
lightly doped (N} drain region 116 at a top surface of the
transistor, and a buried heavily doped (N+) drain contact region
112 by forming the devices on a P substrate, and by bringing up a
N+ heavily doped contact region 112a to the top surface tc form a

contact away from the area of the actual device.

Notwithstanding the fact that "Contiero et al. teach the same
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type device as Blanchard with the same purpose,” and that both
devices teach a lightly doped drain region and a highly doped
drain region, we are still not convinced by evidence of record,
and the reasoning advanced by the examiner, that the skilled
artisgn would have known after reviewing the teachings and
asuggestions of Contiero to undertake a wholesale redesign of the
drain structure of Blanchard to meet the limitations of

appellant's claimed power transistor. Even if we assume for the

-~

sake of argument that the skilled artisan would have known to
bring the buried heav#l? doped drain region in Blanchard to the
top surface of the transistor via a sinker region, we are still
left with the unsolved question of where the sinker region
extension from the buried heavily doped drain region would break
the surface of the transistor. The Examiner's Answer certainly
does not shed any light on this question. TIf the drain extension
breaks the surface of the transistor adjacent the source regions
21a and 21b in Blanchard, then the claim language "a gate formed

in a trench between the source and drain" certainly will not be

met by the modified transistor of Blanchard. BAnother Uﬁsolved
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question is what type éf transistor will be created by such a
drain extension to the surface of the transistor in Blanchard.
The Examiner's Answer is silent on this peint. In view of these
unanswered questions, it appears to us that the examiner is
impermissibly using‘the claims as a road map to piece together a
" rejection from wholly different power transistor teachings.
Inasmuch as we are uncertain as to where this rejection is taking

us, we will reverse the 35 U.S.C. § 103 rejection of claims 1 and

.~

5 through 10.
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DECISION
The decision of the examiner rejecting claims 1 and 5 -

through 10 under 35 U.S.C. § 103 is reversed.
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