WO 2006/014796 A3 || 000 000 0 000 O 0 A

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
9 February 2006 (09.02.2006)

' N\
) I 00O A

(10) International Publication Number

WO 2006/014796 A3

(51) International Patent Classification:
C23C 30/00 (2006.01) HO01]J 9/28 (2006.01)

HO01]J 5/32 (2006.01) HO01J 61/36 (2006.01)

(21) International Application Number:
PCT/US2005/026019

(22) International Filing Date: 22 July 2005 (22.07.2005)
(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

10/899,097 27 July 2004 (27.07.2004) US

(71) Applicant (for all designated States except US): GEN-
ERAL ELECTRIC COMPANY [US/US]; 1 River Road,
Schenectady, NY 12345 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): BEWLAY,
Bernard, Patrick [GB/US]; 2305 Balltown Road,
Schenectady, NY 12309 (US). KNUDSEN, Bruce, Alan
[US/US]; 238 Belfance Road, Amsterdam, NY 12010

(74)

(81)

(84)

(US). BREWER, James, Anthony [US/US]; 7 Hillside
Court, Scotia, NY 12302 (US). JACKSON, Melvin,
Robert [US/US]; Box 67, 458 Grand Marsh Bay Road,
Corea, Maine 04624 (US).

Agent: GNIBUS, Michael; Patent Counsel, General Elec-
tric Company, 3135 Easton Turnpike (W3C), Fairfield, CT
06828 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA,
MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO, NZ,
OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL,
SM, SY, T, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC,
VN, YU, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,

[Continued on next page]

(54) Title: CONDUCTIVE ELEMENT AND METHOD OF MAKING

(57) Abstract: A conductive element comprises a metal core (20) and a coating (24),

combinations thereof.

wherein the coating (24) comprises at least one layer of aluminum, an aluminum alloy, an
aluminide, silicon, a silicon alloy, a silicide, and combinations thereof, and wherein the at
least one layer has a predetermined thickness. A method of making a conductive element
comprises depositing a coating material on a metal core (20) to form a coated metal core
and heating the coated metal core to a predetermined temperature to form at least one
layer of aluminum, an aluminum alloy, an aluminide, silicon, a silicon alloy, a silicide, and



WO 2006/014796 A3 1IN0 A0VOH0 T T 00 OO AR

ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),  Published:

European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, —  with international search report
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL,, PL,, PT, —  before the expiration of the time limit for amending the
RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, claims and to be republished in the event of receipt of
GN, GQ, GW, ML, MR, NE, SN, TD, TG). amendments
Declarations under Rule 4.17: (88) Date of publication of the international search report:
. ) . 29 June 2006
— as to applicant’s entitlement to apply for and be granted a
patent (Rule 4.17(ii)) For two-letter codes and other abbreviations, refer to the "Guid-

as to the applicant’s entitlement to claim the priority of the — ance Notes on Codes and Abbreviations" appearing at the begin-
earlier application (Rule 4.17(iii)) ning of each regular issue of the PCT Gazette.



INTERNATIONAL SEARCH REPORT

Interngtianal application No

«

PCT, .52005/026019
CLASSIFICATION OF SUBJECT MATTER

%N . -C23C306/00 HO1J5/32 HO1J9/28 HO1J61/36

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

C23C HO1J HOIK

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the internatidnal search {name of data base and, where practical, search terms used)

EPO-Internal, WPI Data, PAJ, INSPEC, COMPENDEX

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 3753 768 A (INOUE Y,JA ET AL) ‘ 1,41,45,
21 August 1973 (1973-08-21) : 46,62
abstract; examples 1,2
X US 3 668 391 A (STEPHEN F. KIMBA&L)‘ 1,2.6,
6 June 1972 (1972-06-06) 13,16,
’ 17,
- 20-22,
26,33,
36,
39-41,
43-45,
( 62,63
Y abstract 18

column 1, Tine 6 - column 2, line 76

- e

Further documents are listed in the continuation of Box C. ' See pateni family annex.

* Special categories of cited documents : w—n . - T

T" later document published after the international filing date
or priority date and naot in conflict with the application but
cited gp understand the principle or theory underlying the
invention

"A" document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but publishied on or after the intemational "X" document of particular relevance; the claimed. invention
filing date cannot be considered novel or cannot be considered to

"L doc#rrrllentwhigh may tlgl(omgoubtls) Ion priorétyt clafim(s)t ﬁr involve an inventive step when the documentis taken alone
which is cited to establish the publication date of another "Y" document of particular relevance; the claimed invention
citation or other special reason (as specified) cannot be considered to involve an inventive step when the

"O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled
"P" document published prior to the international filing date but inthe art.
later than the priority date claimed "&" document member of the same patent family
Date of the actuatl completion of the international search Date of maliling of the international search report

8 February 2006 | 120506

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk . l

- Tel. (+31-70) 340-2040, Tx. 3 epo nl,
Fax: (+31-70) 340-3016 Lang, T

Form PCT/ISA/210 (second sheet) (April 2005)



INTERNATIONAL SEARCH REPORT

Internatianal application No

. PCT~52005/026019
C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT .
Category* | Citation of document, with indication, where appro‘priate‘ of the relevant passage§ Relevan‘; to claim No.
A US 6 384 533 Bl (GIESEL THOMAS ET AL) 1,2,16,
7 May 2002 (2002-85-07) T 19-22
abstract; figure 1; examples 2-9
X US 2002/140351 Al (YAMASHITA HIROFUMI ET 1,2,13,
AL) 3 October 2002 (2002-10-03) ‘ 16,20,
- 21,33,
41,43,
‘ . 44,62 ,63
paragraphs [0060] - [0062], [0068];
figure 2; example 2
X GB 459 922 A (PATENT-TREUHAND GESELLSCHAFT -1,2,16,
FUER ELECTRISCHE GLUEHLAMPEN M.B.H) 20-22,40
18 January 1937 (1937-01-18) .
page 2, line 9 - Tine 61; claim 7.
X RU 2 164 965 C2 (VSEROSSIJSKIJ 1,7.41,
NAUCHNO~ISSLEDOVATEL'SKIJ INSTITUT A) 44,62
10 April 2001 (2001-04-10)
abstract
A EP O 926 106 A (KONOSHIMA CHEMICAL co., 17,36-39
LTD) 30 June 1999 (1999-06-30) :
abstract
paragraphs [0002] - [0005]
A PATENT ABSTRACTS OF JAPAN 17
vol. 007, no. 154 (E-185),
6 July 1983 (1983-07-06) A
-8 JP 58 064748 A (MITSUBISHI DENKI KK),
18 April 1983 (1983-04-18) 7
abstract
Y US 20047135511 Al (LENZ MATTHIAS ET AL) 18
15 July 2004 (2004-07-15)
abstract

Form PCTASA/210 (continuation of second sheet) (April 2005)




lnti—“ional application No.

INTERNATIONAL SEARCH REPORT >CT/052005/026019

"Box Il Observations whete certain claims were found unsearchable (Continuation of item 2 of first sheet)

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. |:| Claims Nos.: '
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:I Claims Nos.:
because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

Box I Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

-

. [_—_l As all required additional search fees were timely paid by the applicant, this International Search Report covers all
; searchable claims. .

2. D As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. D As.only some of the required additional search fees were timely paid by the applicant, this International Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4, I:x—_| No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is
restricted 1o the invention first mentioned in the claims; it is covered by claims Nos.:

see extra sheet

Remark on Protest l:] The additional search fees were accompanied by the applicant's protest.

D No protest accompanied the payment of additional search fe'es.

Form PGT/ISA/210 (continuation of first sheet (2)) (January 2004)




International Application No. PCT/ US2005/ @éﬁ@lg
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This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1, 16,.41 (éecond alternative); when dependent thereon:
2, 6, 7, 13-15, 17-22, 26, 27, 33-40,
43-46, 62, 63

A -conductive element, or a structure comprising two such
conductive elements as conductive feedthroughs, or a method
of making such a conductive element; the conductive element
comprising a metal core and a coating, wherein the coating
comprises at least one layer of an aluminum alloy, and
wherein the at least one layer has a predetermined
thickness. .

1.1. claims: 1, 16, 41 (first and third alternatives)

A conductive element, or a structure comprising two such
conductive elements as conductive feedthroughs, or a method
of making such a conductive element; the conductive element
comprising a metal core and a coating, wherein the coating
comprises at least one layer of aluminum or an aluminide,
and wherein the at least one layer has a predetermined
thickness.

1.2. claims: 2, 22, 43 (second and third alternatives)

The conductive element according to Claim 1, or the
structure according to Claim 16, or the method according to
Claim 41, wherein the metal core comprises tungsten or
mo1ybdenum. .

1.3. claims: 6, 7, 26, 27

The conductive element according te Claim 1, or the
structure according to Claim 16, or the method according to
Claim 41, wherein the aluminide layer has been formed from a
Tayer of aluminum or an aluminum alloy coating on the metal
core.

1.4, claims: 13, 33

The conductive element according to Claim 1, or the
structure according to Claim 16, wherein the predetermined
thickness of the at Teast one layer is about 5 micrometers
to about 500 micrometers. : :

1.5. claim: 17

The structure according to Claim 16, wherein the sealed
envelope comprises a material selected from the group
consisting of quartz, polycrystalline alumina, micro grain
polycrystalline alumina, yttria, yttrium aluminum garnet,
and ytterbium aluminum
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1.6. claims: 18, 19

The structure according to Claim 16, wherein the at least
two electrode tips comprises molybdenum or tungsten.

1.7. claims: 20, 21; 36-39; 63 (first alternative)

The structure according to Claim 16 further comprising a
dosing substance disposed within the sealed envelope; or
wherein the structure is a (particular kind of) Tamp.

1.8. claim: 40

The structure according to Claim 16, wherein the sealed
envelope and the conductive feedthrough are exposed to air.

1.9. claim: 44

The method according to Claim 41, wherein the depositing
comprises a method selected from the group consisting of
chemical vapor deposition, physical vapor deposition, slurry

coating, spray coating, pack cementation, and combinations
thereof.

1.10. claim: 45

The method according to Claim 41, wherein the predetermined
temperature is in a range from about 100°C to about 1560°C.

1.11. claim: 46

The method according to Claim 41, wherein the inert

atmosphere comprises argon, helium, neon, krypton, xenon,
and combinations thereof.

2. claims: 1, 16, 41 (fourth to sixth alternatives); when
dependent thereon: 2, 8-15, 17-22,
28-40, 42-46, 62, 63

A conductive element, or a structure comprising two such
conductive elements as conductive feedthroughs, or a method
of making such a conductive element; the conductive elément
comprising a metal core and a coating, wherein the coating
comprises at least one layer of silicon, a silicon alloy, a
silicide, and wherein the at least one layer has a
predetermined thickness.

—

3. claims: 2,22,43 (first alternative)

The conductive element according to Claim 1, or the
structure according to Claim 16, or the method according to
Claim 41, wherein the metal core comprises niobium.
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4. claims: 3-5,23-25,42

The conductive element according to Claim 1, or the
structure according to Claim 16, or the method according to
Claim 41, wherein the aluminide comprises an aluminide of at
least ‘one of chromium, titanium, niobium, zirconium,
hafnium, iron, tin, yttrium, combinations thereof, and
alloys thereof. '

5. cjaims: 14,15,34,35

The conductive element according to Claim 1, or the
structure according to Claim 16, wherein the predetermined
thickness of the at Teast one layer is about 30 micrometers
to about 300 micrometers. A

6. claims: 47-61

A method of making a conductive feedthrough for a lamp, the
method comprising: _ ‘
providing a niobium alloy core; providing at least one
precursor of a coating material in a slurry; depositing the
slurry on the niobium alloy core such that the niobium alloy
core is covered by the sTurry; and heating the niobium alloy
core covered by the slurry at a predetermined temperature in
an inert atmosphere for a predetermined period of time to
form a coating on the niobium alloy core.

7. claim: 63 (second to fourth aTternatives)

An article of manufacture comprising the conductive element
of Claim 1; wherein the article of manufacture is selected
from a group consisting of electric motors, sensors, and
thermocouples.
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