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This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-9, 16-19, 31,32,34,39,42-48, 50,53,54

A plasma ignition apparatus comprising:
a vessel defining an enclosed channel; and
at least one ignition electrode adjacent to the vessel and
having a dimension aligned with an adjacent portion of the
channel, a total length of the dimension of the at least one
ignition electrode being greater than 10% or 20% of the
total length of the channel; wherein the at least one
ignition electrode can apply an electric field to a gas in
the channel to initiate plasma discharge of the gas; wherein
the channel defines a toroidal shape, and the total length
of the channel is a length of one circuit around the

toroidal shape (claims 1-3);
wherein the vessel comprises at least one metallic portion,

and at least one dielectric portion that fills a gap in the
metallic portion (claim 5)

1.1. claim: 4

The apparatus of claim 1, wherein the vessel consists of a
dielectric material

1.2. claims: 6,7,8

The apparatus of claim 1, comprising at least two ignition
electrodes spaced from each other

1.3. claim: 9

The apparatus of claim 1, further comprising a reference
electrode adjacent to the vessel, wherein the at least one
ignition electrode and the reference electrode cooperate to
apply an electric field to the gas in the channel to
initiate plasma discharge of the gas.

1.4. claims: 16,17

The apparatus of claim 1, wherein a cross section of the
vessel has a curved portion.

1.5. claim: 18

The apparatus of claim 1, comprising at least one magnetic
core that at least partially surrounds a portion of the
vessel to support formation of an oscillatory electric field
within the channel.

1.6. claim: 19

The apparatus of claim 1, wherein the vessel defines a
linear shape, and has a proximate end and a distal end.
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1.7. claims: 31,32,53,54

A plasma ignition apparatus or method, comprising:

a vessel having a gas input port and a gas output port and
defining a channel for containing a gas; and an ignition
electrode adjacent to the gas input port for application of
an electric field to a flowing gas proximate to the input
port of the vessel.

1.8. claim: 34

A plasma apparatus, comprising:
a vessel comprising a dielectric material and defining a
channel for containing a gas; a heat sink adjacent to the
vessel; and a thermal interface disposed between and in
mechanical communication with the vessel and the heat sink,
wherein the thermal interface defines a space between the
heat sink and the vessel that accommodates a movement of at
least one of the thermal interface, the heat sink, and the
vessel in response to thermally induced dimensional changes.

1.9. claims: 39,44,45,50
The apparatus of claim 34, wherein the thermal interface

comprises at least one of a composite material, a fibrous
material, a laminate material, and a conformal material.

1.10. claim: 42

The apparatus of claim 34, wherein the vessel consists of
the dielectric material.

1.11, claim: 43

The apparatus of claim 34, wherein the thermal interface
comprises a plurality of coils.

1.12. claims: 46-48

The apparatus of claim 34, wherein the space is filled with
a gas for heat transfer from the vessel to the heat sink,
and the space has a thickness of less than 100 micrometers.

2. claims: 10,11
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The apparatus of claim 1, further comprising a reference
electrode adjacent to the vessel, wherein the at least one
ignition electrode and the reference electrode cooperate to
apply an electric field to the gas in the channel to
initiate plasma discharge of the gas (claim 9);

wherein the reference electrode is in thermal communication
with the vessel to effectively limit a temperature of the
vessel (claim 10); or

wherein the vessel has at least four surfaces, the reference
electrode covers at least a portion of three of the four
surfaces, and the ignition electrode covers at least a
portion of a remaining surface of the four surfaces of the

vessel (claim 11)

3. claims: 12-15

The apparatus of claim 1, wherein a cross section of the
vessel has a straight portion.

4, claim: 20

The apparatus of claim 1, wherein the at least one ignition
electrode comprises a ceramic substrate and a conductive
film formed on the ceramic substrate.

5. claims: 21-27

A plasma ignition apparatus, comprising:
a vessel defining an enclosed channel; and at least one
ignition electrode adjacent to the vessel for application of
an electric field to a gas in the channel, the at least one
ignition electrode having an area greater than 1% of a total
external surface area of the vessel.

6. claims: 28-30

A plasma ignition apparatus, the apparatus comprising:

a vessel defining an enclosed channel; and at least three
ignition electrodes adjacent to the vessel, wherein the
plurality of ignition electrodes can apply an electric field
to a gas in the channel to initiate the plasma.

7. claims: 33,55
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A plasma ignition apparatus, comprising:
a vessel having a gas input port and a gas output port and
defining a channel for containing a gas; and an ignition
electrode adjacent to the gas input port for application of
an electric field to a flowing gas proximate to the input
port of the vessel (claims 31,53);
wherein the ignition electrode is positioned upstream from

the gas input port.

8. claims: 35,66-68

A plasma apparatus, comprising:
a vessel comprising a dielectric material and defining a
channel for containing a gas; a heat sink adjacent to the
vessel; and a thermal interface disposed between and in
mechanical communication with the vessel and the heat sink,
wherein the thermal interface defines a space between the
heat sink and the vessel that accommodates a movement of at
least one of the thermal interface, the heat sink, and the
vessel in response to thermally induced dimensional changes
(claim 34);
wherein the channel has a toroidal shape (claim 35).

9. claims: 36-38

The apparatus of claim 34, wherein the heat sink comprises
at least two segments that substantially surround the vessel
and are joined together by at least one spring-loaded
mechani sm.

10. claims: 40,41

The apparatus of claim 34, wherein the thermal interface
comprises a plurality of cantilevered fingers.

11. claim: 49

The apparatus of claim 34, further comprising an ultraviolet
blocking layer disposed between the vessel and the thermal

interface.

12. claim: 51

The apparatus of claim 34, further comprising a gas inlet
showerhead disposed adjacent to an inlet of the vessel and
defining apertures that direct most of an inlet gas flow
along an inner surface of the vessel.

13. claims: 52,63-65
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A plasma processing apparatus or method, comprising the
apparatus of claims 1 and 2; a transformer comprising a
magnetic core and a primary winding that surround a portion
of the vessel; an AC power supply that supplies power to the
primary winding to maintain a plasma in the toroidal vessel;
and a process vessel defining a process chamber that
receives activated gas species from the vessel.

14. claims: 56-62

A method for igniting a plasma, the method comprising:
providing a vessel defining an enclosed channel;

providing a gas having a flow rate and a pressure outside of
the channel;

directing a portion of the flow rate of the gas into the
channel; and

igniting the gas in the channel while directing a remaining
portion of the flow rate away from the channel.




INTERNATIONAL SEARCH REPORT

Information on patent family members

International Application No
PCT/US2004/011183

Form PCTASA/210 (patent family annex) (January 2004)

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 1534251 A 21-04-1925  NONE

US 5834905 A 10-11-1998 AU 765741 B2 03-06-1999
DE 69620153 D1 02-05-2002
DE 69620153 T2 01-08-2002
WO 9710610 Al 20-03-1997
EP 0806054 Al 12-11-1997
HU 9701872 A2 28-09-2000
AU 6701396 A 01-04-1997
CA 2185267 Al 16-03-1997
CN 1165582 A 19-11-1997
JP 10511866 T 16-11-1998

US 3291715 A 13-12-1966  NONE

US 6167835 Bl 02-01-2001 JP 10270430 A 09-10-1998

US 6150628 A 21-11-2000 DE 69811497 D1 27-03-2003
DE 69811497 T2 18-12-2003
EP 1310980 Al 14-05-2003
EP 1310981 Al 14-05-2003
EP 1313128 Al 21-05-2003
EP 1313129 Al 21-05-2003
EP 1313130 Al 21-05-2003
EP 1313131 Al 21-05-2003
EP 1313132 Al 21-05-2003
EP 0992059 Al 12-04-2000
JP 2002507315 T 05-03-2002
WO 9900823 Al 07-01-1999
US 2002125225 Al 12-09-2002
US 2002125226 Al 12-09-2002
us 6388226 B1 14-05-2002
us 6486431 Bl 26-11-2002
US 2004079287 Al 29-04-2004
UsS 6815633 Bl 09-11-2004
US 2002046991 Al 25-04~2002

US 6063233 A 16-05-2000 US 6165311 A 26-12-2000
us 5556501 A 17-09-1996
us 5770099 A 23-06-1998
us 5477975 A 26-12-1995
us 6077384 A 20-06-2000
EP 0837489 A2 22-04-1998
JP 10154599 A 09-06-1998
US 2002096259 Al 25-07-2002
US 2001042594 Al 22-11-2001
US 2001054483 Al 27-12-2001
us 6454898 B1 24-09-2002
us 6095083 A 01-08-2000
us 6074512 A 13-06-2600
EP 0807953 Al 19-11-1997
JP 10092598 A 10-04-1998
US 2002092826 Al 18-07-2002
us 6036878 A 14-03-2000
us 6444084 Bl 03-09-2002
us 6514376 B1 04-02-2003
us 6524432 Bl 25-02-2003
us 6444085 B1 03-09-2002




INTERNATIONAL SEARCH REPORT

information on patent family members

nternational Application No

Jl_

PCT/US2004/011183
[ Patent docurment Publication Patent family l Publication
cited in search report date member(s) date
US 6063233 A Us 6238588 Bl 29-05-2001
us 6054013 A 25-04-2000
US 2004163764 Al 26-08-2004
us 6095084 A 01-08-2000
US 2002020499 Al 21-02-2002
us 5990017 A 23-11-1999
us 6440866 Bl 27-08-2002
us 6036877 A 14-03-2000
Us 6545420 Bl 08-04-2003
EP 0520519 Al 30-12-1992
JP 2635267 B2 30-07-1997
JP 5206072 A 13-08-1993
KR 255703 Bl 01-05-2000
us 6068784 A 30-05-20060
US 2002004309 Al 10-01-2002
us 5574410 A 12-11-1996
Us 6518195 B1 11-02-2003
us 5572170 A 05-11-1996
Us 6488807 Bl 03-12-2002
us 6399514 Bl 04-06-2002
us 6444137 Bl 03-09-2002
us 6090303 A 18-07-2000
Us 6171974 Bl 09-01-2001
us 5772832 A 30-06-1998
us 5888414 A 30-03-1999
Us 6251792 Bl 26-06-2001
us 5392018 A 21-02-1995
Us 6083412 A 04-07-2000
us 5908576 A 01-06-1999

R b bt R e e e ettt

Form PCT/ISA/210 (patent family annex) (January 2004)




	Abstract
	Bibliographic
	Search_Report

