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A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - C23C 16/00, C23C 16/02 (2008.01)
USPC - 427/252, 427/299

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)
IPC(8): C23C 16/00, C23C 16/02 (2008. 01)
USPC: 427/252, 427/299

Documentation searched other than minimum documentation to the extent that such documents an.'e included in the fields searched
USPC: 427/569, 428/446, 556/9 (Keywords limited - See list for keywords)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
PUbWEST (USPT,PGPB,EPAB,JPAB); DialogPRO(Chemistry); Google Scholar ’

Search Terms: cobalt, CVD, amidinate, guanidinate, isoureate, adhesion, adhesive, ALD, carbodiimide, solvent, organic,

alkyl, aryl, amine, deposited, thickness, circuit, integrated, precursor, substrate, reactant, microelectronic, silanes, amides, carbon

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 2006/0035462 A1 (Miliward) 16 February 2006 (16.02.2006), entire document, especially, | 22-27, 29-40, 43, 45-47,
para [0001], [0007], [0008), [0010], [0012], [0017], [0019), [0022]-[0024], [0026], [0028]-{0030], | 49, 50
[0032], [0035], [0036], [0038], [0041]-[0044], [0050], [0054], [0056], [0063] and [0068]

Y . ' 1(a), 1(b), 1(i), 2-3, 10, 18
-21, 28, 41, 42, 44, 48, 51
~60

Y US 2003/0135061 A1 (Norman) 17 JuIy 2003 (17.07. 2003) entire document, especially, para 1(a), 1(b), 1(i), 2-3, 10, 18

[0012], [0030] and [0039] -21, 51-60

Y US 2002/0197402 A1 (Chiang) 26 December 2002 (26.12.2002), entire document, espeCIaIIy, 28, 41,42

para [0049], [0052], [0055] and [0056]
Y US 2001/0002323 A1 (Kobayashhl) 31 May 2001 (31.05.2001), entire document, especially, 44,48
' para [0023]
Y US 2003/0136265 A1 (Holst) 24 July 2003 (24.07.2003), entire document, especially, para 55
[0044) -
Y US 2001/0045187 A1 (Uhlenbrock) 29 November 2001,(29.11.2001), entire document, 56, 57

especially, para [0036]

Y US 2006/0035014 A1 (DeYoung) 16 February 2006 (16 02.2006), entire document, especially, | 58-60
para [0066]

L—_I Further documents are listed in the continuation of Box C. D

* Special categories of cited documents: “T” later document published after the international filing date or priority

“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle-or theory underlying the invention

“E”  earlier aPP“Cﬂ"O“ or patent but published on or after the international  «X” document of particular relevance; the claimed invention cannot be
filing date ~ considered novel or cannot be considered to involve an inventive

“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited tlo establish the pr(lilcatlon date of another citation or other “y” document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

“0” document referring to an oral disclosure, use, exhibition or other . combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
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Continuation of Box No. Il - Observations where unity of invention is lacking

This application contains claims directed to more than one species of the generic invention. These species are deemed to lack unity of
invention because they are not so linked as to form a single general inventive concept under PCT Rule 13.1.

In order for more than one species to be examined, the appropriate additional examination fees must be paid. The sbecies are as
follows:

Group 1: cobalt precursor is an aminidate or-guanidate or isoureate

Group 2: cobalt precursor is a carbamate or thiocarbamate

Group 3: cobalt precursor is a beta-diketonate or diketoiminate, or ditetiminate
Group 4: cobalt precursor is an allyl

Group 5: cobalt precursor is a cyclopentadienyl

Group 6: cobalt precursor is an alkyls, alkoxides and silyls with pendent ligands
Group 7: cobalt precursor is a silyamides(cyclic) and chelate amides

Group 8: cobalt precursor is a cobalt borohydride

Group 9: structures a-d and g

Group 10: structures e-f

Group 11: structures f and h-j

The claims are deemed to correspond to the species listed above in the following manner:
Group 1: 1(a), 1(b), 1(i), 2-3, 10, 18-60 )
Group 2: 1c, 4, 18-60

Group 3: 1d, 5, 18-60

Group 4: 1e, 6,

Group 5: 1f, 1k, 11, 18-60 1m, 7, 12-14, 16, 17, 18-60.

Group 6: 1g, 8, 18-60

Group 7: 1h, 9, 18-60

Group 8: 1j, 11, 11, 12, 14-17, 18-60

Group 9: 61a-d, g; 64a-d, g; 68a-d, g; 65-67, 69-108

Group 10: 61e-f, 64e-f, 68e-f; 62-63, 65-67, 69-108

Group 11: 61f, h+j; 64f, h-j; 68f, h-j; 65-67, 69-108

The species listed above do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule 13.2, the
species lack the same or corresponding special technical features for the following reasons:

Group 1 is directed to cobalt precursor composition comprising a cobalt precursor consisting of an aminidate or guanidate or isoureate of
the formulas disclosed in claim 1(a), 1(b), and 1(i).

Group 2 is directed to cobalt precursor composition comprising a cobalt precursor consisting of a carbamate or thiocarbamate of the
formula disclosed in claim 1(c).

Group 3 is directed to cobalt precursor composition comprising a cobalt precursor consisting of a beta-diketonate or diketoiminate, or
ditetiiminate of the formula disclosed in claim 1(d).

Gfoup 4 is directed to cobalt precursor composition comprising a cobalt precursor consisting of an allyl of the formula disclosed in claim
1(e). .

Group 5 is directed to cobait precursor-composition bomprising a cobalt precursor comprising a cyclopentadienyl of the formulas
disclosed in claim 1(f), 1(k), 1(1), and 1(m).

Group 6 is directed to cobalt precursor composition comprising a cobalt precursor consisting of an alkyls, alkoxides and silyls with
pendent ligands of the formula disclosed in claim 1(g).

Group 7 is directed to cobalt precursor composition comprising a cobalt precursor consisting of a silyamides(cyclic) and chelate amides
of the formula disclosed in claim 1(h). . ’ -

Group 8 is directed to cobait precursor composition comprising a cobait precursor consisting of a cobalt borohydride of the formula
disclosed in claim 1(j) and 1(l).

Group 9 is directed to cobalt precursor composition of the structures a-d and g of claim's 61, 64, and 68.
Group 10 is directed to cobalt precursor composition of the structures e-f of claims 61, 64, and 68.

Group 11 is directed to cobalt precursor compositioh of the structures f _and h-j of claims 61, 64, and 68.
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Box No. II 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 17(2)(a) for the following reasons:

D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. |:] 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. I:] Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and thlrd 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: '

-- see extra sheet

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I_—__l As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. |:| 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. IX No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1(a), 1(b), 1(i), 2-3, 10, 18-60

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

l:l No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2007)
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