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I. A method of making a transistor, comprising:

applying a photoresist over a gate, the gate including an oxide layer formed/over a
substrate and a conductive material formed over the oxide layer;

using the photoresist as a mask, etching the gate to remove a portion ¢f the
conductive material; and

using the photoresist and conductive material as a mask, implagting an impurity

region into the substrate such that the impurity region is self-aligned'to the gate,

2. The method of claim 1, further comprising forming thé oxide layer such that a first

side of the oxide layer is thinner than a second side of the gxide layer.

3. The method of claim 2, wherein the first sidg’has a thickness of less than about 1004,

and the second side has a thickness that it at leasifie times the thickness of the first side.

4, The method of claim 1, wherein the/photoresist is less than about 0.5um thick.

5. The method of claim 1, whergin implanting an impurity region includes bombarding

the substrate with atoms at an angle that is less than 90° from a main surface of the substrate.

6. The method of clainy']l, wherein implanting an impurity regions continues until a
doping concentration of the substrate is between about 1x10'* atoms/em® and 5x10'®

atoms/cm?.

7. A method of making a transistor, comprising:

ctchifg a first side of a gate, the gate including an oxide layer formed over a substrate
and a copductive material formed over the oxide layer, the etching removing a first portion of
the copductive material;
implanting an impurity region into the substrate such that the impurity region is self-

igned; and
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etching a second side of the gate to remove a second portion of the conductive

material.

8. The method of claim 7, further comprising forming the oxide layer such that a first

side of the oxide layer is thinner than a second side of the oxide layer.

9. The method of claim 8, wherein the first side has a thickness of lgés than about 100A,

and the sccond side has a thickness that it at least fie times the thickneds of the first side.

10.  The method of claim 7, wherein implanting an impurity fegion includes bombarding
the substrate with atoms at an that is less than 90° from a maih surface of the substrate.

11.  The method of claim 7, wherein implanting an fmpurity regions continues until a
doping concentration of the substrate is between abdut 1x10"* atoms/cm” and 5x10*°

atoms/cm?®.

12, A method of making a transistor, cémprising:

applying a first photoresist over/a gate, the gate including an oxide layer formed over

a substrate and a conductive materigl formed over the oxide layer;

using the first photoresist s a mask, etching a first side of the gate to remove a first
portion of the conductive matefial,

implanting an impupity region into the substrate such that the impurity region is self-
aligned;

applying a second photoresist over the gate and; and

using the sgCond photoresist as a mask, etching a second side of the gate to remove a

second portion ¢gf the conductive material.

13, Anethod of making a integrated circuit, comprising:
orming a plurality of LDMOS transistors on a substrate, each LDMOS transistor
incldding a gate oxide layer comprising a first side closer to a source side of the LDMOS

transistor and a second side closer to the drain side of the LDMOS transistor, the first side
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having a thickness of less than about 1004, and the second side having a thickness equal to
or greater than 1254

forming a plurality of CMOS transistor on the substrate, wherein each CMOS
transistor includes a gate oxide layer, and wherein forming the gate oxide layer of the CMOS
transistor occurs simultaneously with forming the first side of the gate oxide layer of the
LLDMOS transistor.

14.  The method of claim 13, wherein the gate of oxide layer of the/CMOS transistor is
formed with the same thickness as the first side of the gate oxide laér of the LDMOS

transistor.

15. The method of claim 13, wherein the thickness of the second side is at least five times

the thickness of the first side.

16. The method of claim 13, wherein the thigkness of the first side is about 70A or less.

17. The method of claim 16, wherein tHe thickness of the first side is about 35A or less.

18.  The method of claim 13, whefein forming the plurality of LDMOS transistors
includes depositing an LDMOS gate conductor and forming the plurality of CMOS transistor
includes depositing a CMOS gate conductor, and the LDMOS gate conductor and CMOS

gate conductor are deposit ({simulataneously.

19.  The meth(;?' claim 13, wherein LDMOS gate conductor and CMOS gate conductor

comprise polysilicén.

20.  Themethod of claim 13, wherein the gate oxide layer of the CMOS gate is a

substantiglly uniform thickness.
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CLAIMS

1. A method of making a transistor, comprising:

defining a gate oxide region by patterning an oxide layer formed over a substrate to
create a source-side edge and a drain-side edge of the gate oxide region;

applying a first photoresist over a gate, the gate including the gate oxide region of the
oxide layer having the source-side edge and the drain-side edge over the substrate and a
conductive material formed over the gate oxide region;

using the first photoresist as a mask, performing a first etching of a first side of the gate
to remove a first portion of the conductive material;

using the first photoresist and the conductive material as a mask after the first etching,
implanting an impurity region into the substrate such that the impurity region is self-aligned to
the gate, wherein the implantation occurs at least in a portion of the substrate that is not covered
by the gate oxide region;

applying a second photoresist over the gate after implanting; and

using the second photoresist as a mask, performing a second etching of a second side of

the gate to remove a second portion of the conductive material.

2. The method of claim 1, further comprising forming the gate oxide region of the oxide
layer such that a first side of the gate oxide region of the oxide layer is thinner than a second side
of the gate oxide region of the oxide layer.

3. The method of claim 2, wherein the first side of the gate oxide region of the oxide layer
has a thickness of less than about 100A, and the second side of the gate oxide region of the oxide
layer has a thickness that is at least five times the thickness of the first side.

4. The method of claim 1, wherein the photoresist is less than about 0.5um thick.

5. The method of claim 1, wherein implanting an impurity region includes bombarding the

substrate with atoms at an angle that is less than 90° from a main surface of the substrate.
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6. The method of claim 1, wherein implanting an impurity region continues until a doping

concentration of the substrate is between about 1x10' atoms/cm® and 5x10'% atoms/cm®.

7. A method of making a transistor, comprising:

defining a gate oxide region by patterning an oxide layer formed over a substrate to
create a source-side edge and a drain-side edge of the gate oxide region;

performing a first etching of a furst side of a gate, the gate including the gate oxide region
of the oxide layer having the source-side edge and the drain-side edge over the substrate and a
conductive material formed over the gate oxide region, the first etching removing a first portion
of the conductive material;

implanting an impurity region into the substrate after the first etching such that the
impurity region is self-aligned, wherein the implantation occurs at least in a portion of the
substrate that is not covered by the gate oxide region; and

performing a second etching of a second side of the gate after implanting to remove a

second portion of the conductive material.

8. The method of claim 7, further comprising forming the gate oxide region of the oxide
layer such that a first side of the gate oxide region of the oxide layer is thinner than a second side

of the gate oxide region of the oxide layer.
9. The method of claim 8, wherein the first side of the gate oxide region of the oxide layer
has a thickness of less than about 100A, and the second side of the gate oxide region of the oxide

layer has a thickness that is at least five times the thickness of the first side.

10.  The method of claim 7, wherein implanting an impurity region includes bombarding the

substrate with atoms at an angle that is less than 90° from a main surface of the substrate.

11. The method of claim 7, wherein implanting an impurity region continues until a doping

concentration of the substrate is between about 1x10'* atoms/cm? and 5x10'® atoms/cm?.
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12. A method of making a transistor, comprising;

defining a gate oxide region by patterning an oxide layer formed over a substrate to
create a source-side edge and a drain-side edge of the gate oxide region;

applying a first photoresist over a gate, the gate including the gate oxide region of the
oxide layer having the source-side edge and the drain-side edge over the substrate and a
conductive material formed over the gate oxide region;

using the first photoresist as a mask, performing a first etching of a first side of the gate
to remove a first portion of the conductive material;

implanting, after the first etching, an impurity region into the substrate such that the
impurity region is self-aligned, wherein the implantation occurs at least in a portion of the
substrate that is not covered by the gate oxide region;

applying a second photoresist over the gate after implanting; and

using the second photoresist as a mask, performing a second etching of a second side of

the gate to remove a second portion of the conductive material.

13.  The method of claim 1, wherein the first side of the gate is a source side and the second

side of the gate is a drain side.

14, The method of claim 13, wherein the source-side edge of the gate oxide region is farther

from the drain-side edge of the gate oxide region than an edge of the first photoresist.

15, The method of claim 13, wherein the drain-side edge of the gate oxide region is farther

from the source-side edge of the gate oxide region than an edge of the second photoresist.
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