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(57) Abstract: A microelectronic package includes a microelectronic element having faces and contacts, and a flexible substrate
& spaced from and overlying a first face of the microelectronic element, the flexible substrate having conductive pads facing away
& from the first face of the microelectronic element. The package includes a plurality of spheres attached to the conductive pads of
N (he flexible substrate and projecting away from the first face of the microelectronic element, each sphere having a contact surface
remote from the conductive pads, the contact surfaces of the spheres including a contact metal devoid of solder. The package also
includes a plurality of support elements disposed between the microelectronic element and the substrate for supporting the flexible
substrate over the microelectronic element, the spheres being offset from the support elements.
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HO1L23/498  HO1L21/48

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

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

EPO-Internal, PAJ

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 2004/110319 Al (FUKUTOMI NAOKI “JP! ET 1,6-22,
AL) 10 June 2004 (2004-06-10) 24,30
paragraph 0128!; figure 2
Y US 5 912 505 A (ITOH ET AL) 9,24
15 June 1999 (1999-06-15)
A the whole document 2,25,31
Y US 6 573 458 Bl (MATSUBARA HIDESHI ET AL) 1,6-22,
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column 4, line 8 - column 5, 1ine 56;
figures 1,2

Y US 6 077 380 A (HAYES ET AL) 9,24
20 June 2000 (2000-06-20)
*See Fig. 8 and accompanying description*
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considered to be of particular relevance

*E" earlier document but published on or after the international *X* document of particular relevance; the claimed Invention
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Date of the actual completion of the international search Date of mailing of the intemational search repott
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Name and mailing address of the ISA/ Authorized officer
European Patent Office, P.B. 5818 Patentlaan 2
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Fax: (+31-70) 340-3016 Cousins, D

Form PCT/SA/210 (second sheet) (April 2005)
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Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
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Box it QObservations 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:

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

2. D 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 drafted in accordance with the second and third sentences of Rule 6.4(a).

Box lll 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

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

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

3. As anly 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. D No required additional search fees were timely paid by the applicant. Consequently, this International Search Reportis
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the appiicant’s protest.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2004)
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FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

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

1. claims: 1,6-23,30,31

Contact surfaces of said spheres comprise a contact metal
devoid of solder.

2. claims: 2-5,24-29

A second sphere is formed on the first sphere.
Reasons.
1.From D1 (see below; paragraph 128; figure 2) a
microelectronic package is known comprising:
a microelectronic element having faces and contacts;
a flexible substrate 6,9 spaced from and overlying a first
face of said microelectronic element, said flexible
substrate having conductive pads facing away from said first
face of said microelectronic element;
a plurality of balls 7 attached to said conductive pads of
said flexible substrate and projecting away from the first
face of said microelectronic element, each said ball having
a contact surface remote from said conductive pads, and
a plurality of support elements 8 disposed between said
microelectronic element and said substrate for supporting
said flexible substrate over said microelectronic element;
said balls being offset from said support elements.
The subject-matter of claim 1 differs therefrom in that:
the balls are spheres;
said contact surfaces of said balls comprise a contact
metal devoid of solder.
The subject-matter of claim 24 differs therefrom in that:
the balls are spheres;
a second ball is formed on the first ball.
The feature of using a sphere for an electrical contact
between a microelectronic element and a substrate is however
known from D2-D4. There is no common inventive concept
provided by "sphere". The remaining features above solve
different problems (viz. good contact to test board (page
11, Tines 20-30); accommodating non-planar contact pads
(page 9, second paragraph), and solve no common inventive
concept, contrary to Rule 13.
Therefore the groups of non-unitary inventions are:
1. Claims 1, 6-23, 30, 31. Contact surfaces of said spheres
comprise a contact metal devoid of solder.
2. Claims 2-5, 24-29. A second sphere is formed on the
first sphere.

2.Reference is made to the following documents:
D1:US-A-2004/0110319

D2:US-A-5912505

D3:US-A-6573458

D4:US-A-6077380
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JP 2020494 C 19~02-1996
JP 4326534 A 16~-11-1992
JP 7058722 B 21-06-1995
KR 9401149 Bl 14~-02-1994
Us 3900153 A 19-08-1975 BE 800673 Al 01-10-1973
DE 2228703 Al 10~01-1974
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