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Claims
Claim 1. A method of forming an insulating spacer comprising;:

providing a base layer;

providing an intermediate layer above an upper surface of the base layer;

etching a first trench in the intermediate layer;

depositing a first insulating material portion within the first tren

depositing a second insulating material portion above an uppér surface of the
intermediate layer;

forming an upper layer above an upper surface of thg/second insulating material
portion;

etching a second trench in the upper layer; apd

depositing a third insulating material poption within the second trench and on the

upper surface of the second insulating matepfal portion.

Claim 2. The method of clainy]1, further comprising;

forming an etch stop on the upper surface of the second insulating material
portion prior to forming thefAipper layer; and

removing the fopfned etch stop prior to depositing the third insulating material

portion.

Claim 3. The method of claim 1, further comprising:

atterning the second insulating material portion above the upper surface of the

ediate layer; and
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etching the patterned second insulating material portion above the upper surface
of the intermediate layer, such that a remainder portion of the second insulating matgfial

portion remains directly above the upper surface of the intermediate layer.

Claim 4. The method of claim 1, wherein etching a second trench i the upper layer
comprises:
etching a second trench in the upper layer that is axially gfigned with the first

insulating material portion.

Claim 5. The method of claim 1, wherein:

the first insulating material portion comprises a first set of material
characteristics;

the third insulating material portigh comprises a second set of material
characteristics; and

the first set of material chyfacteristics is different from the second set of material

characteristics.

Claim 6. The method of claim 1, wherein:
the intermgdiate layer comprises a third set of material characteristics;
the uppr layer comprises a fourth set of material characteristics; and
the/third set of material characteristics is different from the fourth set of material

characteristics.
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Claim 7. The method of claim 1, further comprising:

depositing a fourth insulating material portion directly above an upper surface of,
the upper layer and on the third insulating material portion;

forming a top layer above an upper surface of the fourth insulating materal
portion;

etching a third trench in the top layer; and

depositing a fifth insulating material portion within the third french and on the

upper surface of the fourth insulating material portion.

Claim 8. The method of claim 1, further comprisi

etching a fourth trench in the intermediate layer; and

depositing a sixth insulating material poyfion within the fourth trench, wherein
depositing a second insulating material portion comprises:

depositing a second insulating mpterial portion above an upper surface of the
intermediate layer, the second insulgting material portion extending from the first

insulating material portion to the sixth insulating material portion.

Claim 9. The metjtod of claim 8, further comprising:



fcml
Line


WO 2012/142415 PCT/US2012/033524

lining the fourth trench with a second sacrificial layer portion prior to depositing
the sixth insulating material portion;
removing the second sacrificial layer portion after depositing the sixth insulaging
material portion;
5 lining the upper surface of the intermediate layer with a third sacrifictal layer
portion prior to depositing the second insulating material portion; and
removing the third sacrificial layer portion after depositing the¢ second insulating

material portion.

10 Claim 10. A wafer comprising:
a base layer;
a first layer portion above an upper surfg€e of the base layer;
a first trench in the first layer portio
a first insulating material portiopwithin the first trench;
15 a second insulating material portion extending horizontally above an upper
surface of the first layer portion/and connected to the first insulating material portion;

a second layer portigh above an upper surface of the second insulating material

a second trefch in the second layer portion; and

20 a third ifsulating material portion within the second trench and on the upper

surface of tfe second insulating material portion.
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Claim 11. The wafer of claim 10, wherein the second insulating material portion
extends outwardly of the first insulating material portion on opposite sides of the first

insulating material portion.

Claim 12. The wafer of claim 10, wherein the third insulating material poértion is

axially aligned with the first insulating material portion.

Claim 13. The wafer of claim 10, wherein:

the first insulating material portion comprises a first get of material
characteristics;

the third insulating material portion comprisgs a second set of material
characteristics; and

the first set of material characteristics is different from the second set of material

characteristics.

Claim 14. The wafer of clayn 10, wherein:
the first layer portiof comprises a third set of material characteristics;
the second layerfortion comprises a fourth set of material characteristics; and
the third set/0f material characteristics is different from the fourth set of material

characteristics.
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Claim 15. The wafer of claim 10, further comprising:

a fourth insulating material portion above an upper surface of the second layer
portion;

a top layer above an upper surface of the fourth insulating material porti

a third trench in the top layer; and

a fifth insulating material portion within the third trench and on the upper surface

of the fourth insulating material portion.

Claim 16. The wafer of claim 10, further comprising:

a fourth trench in the first layer portion; and

a sixth insulating material portion within the/fourth trench, wherein the second
insulating material portion above an upper surfg€e of the first layer portion extends from

the first insulating material portion to the sixth insulating material portion.

Claim 17. The wafer of claim 16, wherein:
the first insulating matepfal portion is not adhered to the first layer portion;
the sixth insulating platerial portion is not adhered to the first layer portion; and

the second insuldting material portion is not adhered to the upper surface of the

first layer portion.
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Theinvention clamed is:

1. A method of forming an insulating spacer in a device comprising: providing a base
layer; providing an intermediate layer above an upper surface of the base layer; etching a
first trench in the intermediate layer; defining adjacent portions of the intermediate layer
using the first trench; depositing afirst insulating material portion within the first trench;
isolating the adjacent portions of the intermediate layer from each other using the first
insulating material; depositing a second insulating material portion above an upper
surface of the intermediate layer; forming an upper layer above an upper surface of the
second insulating materia portion; etching a second trench in the upper layer; and
depositing a third insulating material portion within the second trench and on the upper
surface of the second insulating material portion, wherein the adjacent portions of the

intermediate layer are a part of the final device.

2. The method of claim 1, further comprising; forming an etch stop on the upper surface
of the second insulating material portion prior to forming the upper layer; and removing

the formed etch stop prior to depositing the third insulating material portion.

3. The method of claim 1, further comprising: patterning the second insulating materia
portion above the upper surface of the intermediate layer; and etching the patterned
second insulating material portion above the upper surface of the intermediate layer, such
that a remainder portion of the second insulating material portion remains directly above

the upper surface of the intermediate layer.
4. The method of clam 1, wherein etching a second trench in the upper layer comprises:
etching a second trench in the upper layer that is axially aligned with the first insulating

material portion.

5. The method of claim 1, wherein: the first insulating material portion comprises a first

set of material characteristics; the third insulating material portion comprises a second set
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of material characteristics; and the first set of material characteristicsis different from the

second set of material characteristics.

6. The method of clam 1, wherein: the intermediate layer comprises a third set of
material characteristics; the upper layer comprises a fourth set of material characteristics;
and the third set of material characteristics is different from the fourth set of materia

characteristics.

7. The method of claim 1, further comprising: depositing a fourth insulating material
portion directly above an upper surface of the upper layer and on the third insulating
material portion; forming a top layer above an upper surface of the fourth insulating
material portion; etching a third trench in the top layer; and depositing a fifth insulating
material portion within the third trench and on the upper surface of the fourth insulating

material portion.

8. The method of claim 1, further comprising: etching a fourth trench in the intermediate
layer; and depositing a sixth insulating materia portion within the fourth trench, wherein
depositing a second insulating material portion comprises: depositing a second insulating
material portion above an upper surface of the intermediate layer, the second insulating
material portion extending from the first insulating material portion to the sixth insulating

material portion.

9. The method of claim 8, further comprising: lining the first trench with afirst sacrificia
layer portion prior to depositing the first insulating material portion; removing the first
sacrificial layer portion after depositing the first insulating material portion; lining the
fourth trench with a second sacrificial layer portion prior to depositing the sixth insulating
material portion; removing the second sacrificial layer portion after depositing the sixth
insulating material portion; lining the upper surface of the intermediate layer with athird
sacrificia layer portion prior to depositing the second insulating material portion; and
removing the third sacrificial layer portion after depositing the second insulating material

portion.
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10. The method of claim 1, further comprising: defining adjacent portions of the upper
layer using the second trench; and isolating the adjacent portions of the upper layer using
the third insulating material, wherein the adjacent portions of the upper layer are a part of

thefina device.

11. The method of claim 1, wherein depositing a first insulating material portion within
the first trench comprises: depositing a silicon nitride material portion within the first

trench.

12. The method of clam 1, wherein the adjacent portions of the intermediate layer are

electrically conductive portions.

13. The method of clam 1, further comprising forming a membrane using the

intermediate layer.

14. The method of claim 13, wherein forming a membrane using the intermediate layer
comprises: forming afirst air gap between the base layer and the adjacent portions of the
intermediate layer; and forming a second air gap above the adjacent portions of the

intermediate layer.

15. A method of insulating adjacent portions within a layer from each other comprising:
providing a base layer; providing a first device layer portion above an upper surface of
the base layer; etching a first trench in the first device layer portion to define a first
segment of the first device layer portion and a second segment of the first device layer
portion, the first segment separated from the second segment by the first trench; isolating
the first segment from the second segment by depositing afirst insulating material portion
within the first trench; depositing a second insulating material portion above an upper
surface of the first segment; depositing a third insulating material portion above an upper
surface of the second segment; forming an second device layer portion above an upper

surface of the second insulating material portion and above an upper surface of the third
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insulating material; etching a second trench in the second device layer portion; and
depositing a fourth insulating material portion within the second trench and on the upper
surface of the second insulating material portion and on the upper surface of the third

insulating material portion.

16. The method of claim 15, further comprising: defining a third segment of the second
device layer portion and a fourth segment of the second device layer portion using the
second trench; and isolating the third segment from the fourth segment using the fourth

insulating material.

17. The method of claim 16, wherein isolating the first segment from the second segment
comprises. isolating the first segment from the second segment by depositing a silicon

nitride material portion within the first.

18. The method of claim 15, wherein the first segment and the second segment of the

intermediate layer are electrically conductive segments.

19. The method of claim 15, further comprising forming a membrane using the first

device layer portion.

20. The method of claim 19, wherein forming a membrane using the first device layer
portion comprises. forming a first air gap between the base layer and the first segment
and the second segment of the first device layer portion; and forming a second air gap

above the third segment and the fourth segment of the second device layer portion.
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