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(57) Abstract: A plurality of leads (1b) are partially exposed to the four sides and the back of a sealer (4) constituting a lead-less
type semiconductor device. The surfaces (or the frame matrix surfaces) of the leads (1b), as exposed from that sealer (4), are not
plated with a zinc-group metal but coated with a protecting film (5) formed of a refractory pre-flux. Thus, the exposed surfaces
of the leads (1b) do not have the plated layer of the zinc-group metal so that the zinc whisker can be prevented from occurring on
the exposed surfaces of the leads (1b). As a result, the short-circuit failure between the terminals due to the zinc whisker can be
prevented to improve the reliability of the semiconductor device. Moreover, the exposed surfaces of the leads (1b) are coated with
the projecting film (5) so that they can be prevented from rusting or being oxidized, thereby to make satisfactory the states of the
connections between the electrode pads (or the exposed portions of the leads (1b)) of the semiconductor device and the lands (or the
electrodes) of a wiring substrate for packaging the semiconductor device.
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A. CLASSIFICATION OF SUBJECT MATTER
H01L23/50(2006.01) 1,

C23F11/00(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC
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HO1L23 /50, C23F11/00
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1971-2007
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1994-2007

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2002-100718 A (Matsushita Electric 1-4,7-13
Y Industrial Co., Ltd.), 5-6

05 April, 2002 (05.04.02),
Par. Nosgs. [0024] to [0108]; Figs. 1 to 4
& US 2002/0053721 Al
X JP 09-008200 A (Hitachi, Ltd.), 1-4,7-13
Y 10 January, 1997 (10.01.97), 5-6
Par. Nog. [0018] to [0039]; Figs. 1 to 8
(Family: none)
Y JP 04-152661 A (Hitachi Cable, Ltd.), 5-6
26 May, 1992 (26.05.92),
Page 2, lower left column, line 19 to page 5,
lower left column, line 11; Figs. 1 to 3
(Family: none)

|:| Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

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

“E”  earlier application or patent but published on or after the international filing
date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0O”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than the

priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

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

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family
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Box No. IT 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:

L I:l Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:l 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:l 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. IIT 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.

L. I:l 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. I:l 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:l 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.:

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

I:l 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.

I:l No protest accompanied the payment of additional search fees.
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Continuation of Box No.III of continuation of first sheet (2)

In order that a group of inventions described in claims may comply
with the requirement of unity of invention, the existence of gpecial
technical featuregisneeded formakingthegrouped inventiongsorelative
as to form a single general inventive concept. The grouped inventions
of claimg 1 - 13 are admitted to correlate only in the matter of "a
semiconductordevicecomprisingachipmountingportion, a semiconductor
chipmounted on said chipmounting portion, aplurality of leads arranged
around said chip mounting portion and connected electrically with said
semiconductor chip, and a sealer for covering said semiconductor chip
wholly, said leads partially, and said chip mounting portion partially
or wholly, characterized in that said leads exposed from said sealer
are coated with a surface treating agent for removing an oxide film".

However, this matter cannot be the gpecial technical feature, since
it was disclosed in a prior art document such as JP 2002-100718 A
(Matsushita Electric Industrial Co., Ltd.), 5 April, 2002 (05.04.02)
or JP 09-008200 A (Hitachi, Ltd.), 10 January, 1997 (10.01.97).

Thus, the grouped inventions of claims 1 - 13 do not have any special
technical feature that is so linked as to forma single general inventive
concept.

Hence, it ig apparent that the grouped inventionsg of claims 1 - 13
do not comply with the requirement of unity of invention.

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