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INTERNATIONAL SEARCH REPORT

(24)

International application No.
PCT/AU2009/000631

A. CLASSIFICATION OF SUBJECT MATTER
' Int. CL
HOIL 35/60 (2006.01)

According to International Patent Classification (IPC) or to both national classification and 1PC

B.

. FIELDS SEARCHED.

Minimum documentation scarched {classification system followed by classification symbols)

Documentatien searched other than minimum documentation te the extent that such documients are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)}

EPODOC & WPI: Limit HO1L or B82B & keywords: (substrate, wafer, film, foil, sheet, host, template, matrix),
(porous, pore, hole, aperture, void, cavity, porosity, tube, poriferous), (Thermo_electric), (coat, layer, film, deposit,
cover), (ALD, atomic layer deposition), (size, direction, passage, orientation, tortuous, path) (fibre, whisker, fibrous,
mat, tissue, paper), (nano- dot, nano_crystal, nano_particle, nano_wire, nane_rod, nano_composite, nano_structure,

nano tube, nano fiber, nano filament, nano_whisker, nano_fiber)
C. DOCUMENTS CONSIDERED TO BE RELEVANT 7 ’

Category* | Citation of .document, with indication, where appropriate, of the relevani passages Relevant to, claim
. No. -
us 2008/01’21263 Al (SCHUTTE ET AL.) 29 May 2008 .
‘P, X Paragraphs 0078-0080, 0144, 0187, 0194-0196, 0210-0219, Figs. 3-7 39-51

US 2007/0277866 Al (SANDER ET AL.) 6 December 2007 -

X ' Paragraphs 0012-0014, 0041-0042, Figs. 4-6 39, 47, 49 and 51

Y 50
US 7098393 B2 (FLEURIAL ET AL.) 29 August 2006

X Column 1, lines 63-68, cclumn 2, lines 1-3, 28-67, Figs. 24 - 39

Further documents are listed in the continuation of Box C

See patent family annex

Tk
AN

g

wLe

g

upr

Special catepories of cited documents:
document defining the general state of the art which is
not considered to be of particular relevance

earlier application or paent but pubhshcd on or after the
international filing date

document which may throw doubis on priority claim(s)

" or-which is cited to establish the publication date of

_another citation or other special reason {as specified)
document referring.to an oral disclosure, use, exhibition
or other means '
document published prior to the intemational filing date
but later than the priority dase claimed

wn

wyw

oy

gem

later document published after the international filing date or priority datc"and not in
conflict with the application but cited to understand the prirciple or theory
underlying the invention.

document of particular relevance; the claimed invention cannol be considered novel
or cannot be considered to involve an mvcntwe slep when the document is taken
alone

document of particular re]evancc the claimed invention cannot be considered to
involve an inventive siep when the document is combined with one or mare other -
such documents, such combination being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

Date of mailing of the international search report

PO BOX 200, WODEN ACT 2606, AUSTRALIA
E-mail address: pet@ipaustralia.gov.au
Facsimile No. +61 2 6283 7999

18 August 2009 Z B AUG 2008
Name and mailing address of the [SA/AU Awuthorized officer
AUSTRALIAN PATENT OFFICE JAYATERAY

| AUSTRALIAN PATENT OFFICE

(ISO 9001 Quality Certified Service)
| Telephone No : +612 6222 3654

JP 2011-521459 A 2011.7.21




(25) JP 2011-521459 A 2011.7.21

"INTERNATIONAL SEARCH REPORT ‘ lntcma,tional application No.
R PCT/AU2009/00063 1
C (Continuation}. DOCUMENTS CONSIDERED TO E;E RELEVANT
Category* - | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim
' ' No.
-US 6670539 B2 (HEREMANS ET AL.) 30 December 2003
X Column 4, lines 12-65, column 4, lines lfl-65 39 47 49 and 51
Y ' ’ ’ 50
US 2006/0118158 AT (ZHANG ET AL.) 8 June 2006
X Paragraphs 0063, 0070, Fig. 2A . 3%
Y 50
US 2006/0032526 Al (FUKUTANI ET AL.) 16 February 2006
X paragraphs 0062-0079, Figs. 1-7 39
US 7267859 Bl (RABIN ET AL.) 11 September 2007 :
X Column 6, lines 28-67, Fig. 1 39

Please fiote with regard to Y citations, document US 2006/0118158 is to be read in
combination with cither of US 2007/0277866 or US 6670539 in relation with
claim 50
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INTERNATIONAL SEARCH REPORT International application No.
PCT/AU2009/000631

Box No. I Observations where 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 l7(2)(a) for the following
Teasons:

1. D Claims Nos.;

because they relate to subject matier not requu'ed 10 be searched by this Authority, namely:

D Claims Nos.:

because they relate to parts of the international apphcahon that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

[[] Claims Nos: .

because they are dependent claims and are not drafted in accordance with the second and third sentences.of Rule 6.4(a)

Box No. III  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:
Claims 1-3, 6, 8, 11-12 and 52-53, are-directed to a thermoelectric element comprising a porous substrate coated with a |
thermoelectric material. It is considered that the thermo electric material contains porosity after the porus substrate is
coated with the thermoelectric material comprises a first distinguishing feature.

[Continued in Supplemental Box I}
E] As all required additional search fees were timely paid by the applicant, this international search report covers all "
searchable claims. .

2. [[] Asall scarchable claims could be searched without effort justifying additional fees, this Authority did not invite
payment of additional fees. . ’

3, |:| As 6n1y 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. No required additional search fees were timely paid by the 'applicant. Consequently, this international search repott is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 3% to 51 (as advised by the
applicant with a letter of correspondence filed on 22 June 2009}

Remark on Protest ‘The additional search fees were accompanied by the applicant's protest and, where appllcabl:

the payment of a protest fee.

protest fee was not paid within the time {imit specified in the invitation.

No protest accompanied the payment of additional search fees,

D The additional search fecs were accompanied by the applicant's protest but the applicable
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INTERNATIONAL SEARCH REPORT International application No.
PCTIAU2009'{’00063 1

Supplemental Box I
(To be used when the space in any of Boxes I to IV is not sufficient)

Continuation of Box No: 11 . .
Claims 13-21 are directed to a thermoelectric element comprises a porous substrate. It is considered that the porous
substrate is provided by forming a porous layer/framework onto a solid substrate or on a porous substrate comprises a
second distinguishing feature . :

Claims 22-24, 29-30, 33, 34 and 54-58 are directed to a thermoelectric element comprising a porous substrate coated
with a material. It is considered that the coating material containing a nanosized features comprises a third
distinguishing feature : ‘

Claims 25-28, 32 and 35-36 are directed to 2 thermoelectric element containing plurality of layérs. It is considered that |
the “plurality of layers containing different materials and one or more thermoelectric materials compriscs a fourth
distinguishing feature ' ' '

Claims 4 5 and 31, are directed to thermoelectric element comprising a porous substrate. It is considered that the
porous substrate comprises a non-ordered porous substrate or provided with a tortuous path comprises a fifth
distinguishing feature.

Claims 7, 9 and 10, are directed to a thermoelectric element comprising a porous substrate. It is considered that the size
and type of the pores are designed to minimise thermal conductivity of the thermoelectric element comprises a sixth
distinguishing feature. :

Claims 39 to 51 are directed to a method for making a thermoelectric material. It is considered that the step of
depositing a thermoelectric material to a porous substrate by atomic layer deposition comprises a seventh
distinguishing feature.

PCT Rule 13.2, first sentence, states that unity of invention is only fulfilled when there is a technical relationship
L among the claimed inventions involving one or more of the same or corresponding special technical features. PCT

Rule 13.2, second sentence, defines a special technical feature as a feature which makes a contribution over the prior
art. : .

The only feature common to all of the claims is a thermoelectric element comprising a porous substrate coated with
one or more materials, at least one of which is a thermoelectric material. However this concept is not novel in the light
of: : ' )

D1: US 2007/0277866

D2: US 6670539

D3: US 7098393

In particular D1 and D2 disclose a porous substrate coated with a thermoelectric material, D1 discloses a method of
depositing one or more materials onto a porbus substrate (page 4, right column). ‘

This means that the common féature can not constitute a special technical feature within the meaning of PCT Rule
13.2, second sentence, since it makes no contribution over the prior art. Because the common feature does not satisfy
the requirement for being a special technical feature it follows that it cannot provide the necessary technical
relationship between the identified inventions. Therefore the claims do not satisfy the requirement of unity of
invention a posteriori. ' :
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INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members ' : PCT/AU2609/000631

This Annex lists the known "A" publication level patent family members relatmg 1o the patcnt documents cited in the
above-mentioned international search report. The Australian Patent Office is in no way hable for these particulars
which are merely given for the purpose of information.

- Patent Document Cited in ' , Patent Fatﬁi]y Member
Search Report .

US 2008121263 : DE 102006055120 EP 2089917 - WO 2008061823

US 2007277866 AU 2007314238 CA 2652209 CN 101454916
. | EP 2030259 KR 20090021270 WO - 2008054854
US. 7098393 L US 2003047204
US 6670539 US 2002170590 7 _
‘US 2006118158 = CA 2589991 CN 101115553 CN 101156255
' EP 1820224 . - EP 1824503 Us 7309830 ,
Us 7503961 US 2006118064 . US 2008173344 '
' US 2009165650 - WO 2006062582 WO 2006063026
.- WO 2009059308 ' . ,
US 2006032526 '~ AU 2003285774 JP 2004193526 WO 2004055912

JUS 7267859 ) ‘AU 2002359470 Us 2007224399 US 2008210662

WO 03046265

Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 200T.

END OF ANNEX
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