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Summary of Facts and Subm ssi ons

2846.D

Eur opean patent application No. 89 120 640.1
(Publication No. 0 368 262) was filed wth 19 cl ai ns,
wher eby i ndependent clains 1 and 3 concerned a Wi ring
substrate and a nethod of nmanufacturing a wiring
substrate, respectively, and independent claim®6 was
for afilmcarrier. Caim1ll concerned a sem conduct or
devi ce conprising a sem conductor el enment having an
outer connecting el enent being connected to the bunp-

li ke nmetal protrusion of the filmcarrier as defined in
claim6, and claim 16 was for a nounting structure of a
sem conduct or device conprising an outer substrate and
t he sem conductor device as defined in claim11.

The European patent application was refused in a

deci sion of the exam ning division dated 4 July 1994 on
the ground that the application containing an anended
set of clains 1 to 25 submtted by the applicant |acked
unity of invention in accordance with Article 82 EPC

In the decision, the exam ning division took the view
that there were two groups of clains, i.e. clains 3 to
5 and 20 to 25, the latter group having been added by
the applicant after the European Search Report, and
that the inventions defined by said two groups of
clainms were not so linked as to forma single genera

I nventive concept.

Mor eover, the exam ning division added that the

obj ections of additional subject-nmatter under

Article 123(2) EPC, lack of clarity and conci seness and
| ack of inventive step already raised inter alia in the
of ficial conmunication dated 17 August 1993 stil
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applied to the clains on file. The prior art docunents
which were cited in the above comruni cati on were

Dl: US-A-3 868 724,

D2: Patent Abstracts of Japan, vol. 10, no. 209
(E-421) (2265% 22 July 1986; & JP-A-61 48952, and

D3: I BM Technical Disclosure Bulletin, vol. 30, no. 9,
February 1988, "Process for making a self-aligned
removabl e VLSI connector", pages 353 to 354.

As further stated in the decision (cf. item6 of the
"Summary of facts and subm ssions"), the application
with a main claimdirected to a device and a further
main claimdirected to a nethod of producing it
conprising a set of particular features as suggested in
t he above communi cation could neet the objections and
be al | owabl e.

The applicant | odged an appeal against this decision on
14 Septenber 1994 paying the appeal fee on the sane day
and filed the statenent of the grounds of appeal on

14 Novenber 1994. It was stated in the statenent of the
grounds of appeal that clains 20 to 25 were cancel |l ed.

During the oral proceedi ngs of 3 Novenber 1999 which
had been requested auxiliarily, the appellant
(applicant) filed a new set of clains and new

descri ption pages, and requested that the decision
under appeal be set aside and that a patent be granted
on the basis of the follow ng patent application
docunent s:
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d ai ns: 1 to 17 as filed during the ora

pr oceedi ngs;

Descri ption: pages 2, 3, 9, 10, 12 to 33 as fil ed;
pages 1, 4 to 6, 8 and 11 as filed
during the oral proceedings;

(there is no page 7);

Dr awi ngs: Sheets 1/8 to 8/8 as filed.

| ndependent clains 1 and 10 and dependent claim 13 read
as follows:

"1l. A sem conductor device conprising:

a conductor pattern with at | east one bondi ng pad
formed on one surface of an insulating support (2, 2');

a plurality of through-holes (4) running in the

di rection of the thickness of said insulating support,
said holes being forned in the region of said bonding
pad where said bonding pad is in contact wth said

i nsul ating support and in the vicinity thereof, wherein
the through-holes (4) have a distance smaller than the
wi dt h of the bonding pad and only those through-hol es
in the region of the bonding pad are filled with netal
form ng a conductive passage in said through-holes, and

bunp-1i ke nmetal protrusions fornmed on said conductive
passages protruding fromthe opposite side of the
surface of said insulating support (2, 2'), and

a sem conductor el ement which is nmounted thereon having
at | east one outer connecting electrode (7) being in
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contact with and connected to said bunp-Iike netal
protrusions.”

"10. A nethod for manufacturing a sem conductor device
according to claim1, conprising the steps of:

(a) formng a conductor pattern having a bondi ng pad
(3, 3) on at |least one surface of an insulating
support (2, 2');

(b) formng a plurality of through-holes (4) in the
region of a bonding pad (3, 3') where said bonding
pad is in contact with said insulating support and
inthe vicinity thereof, said through-hol es being
apart fromeach other with a distance smaller than
the wdth of said bonding pad (3, 3') and running
in the direction of the thickness of said
i nsul ati ng support (2, 2'), and

(c) conducting electroplating using said conductor
pattern as an el ectrode after masking the surface
of said insulating support (2, 2') on which said
conductor pattern is fornmed, thereby depositing
and growing a netal material only in said through-
holes (4) that are fornmed in the region of the
bondi ng pad (3, 3'), so that a conductive passage
is formed in each of these through-holes (4) and
subsequently form ng a bunp-like netal protrusion
(6) on said conductive passage.”

"13. A nounting structure for nmounting a sem conduct or
el ement (1) on a substrate (9) using a sem conduct or
device with said insulating filmaccording to one of
the previous clains 2 to 9, wherein a plurality of
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further through-holes (4) are provided in a bonding
region of said insulating film(2') in which region
said insulating film(2') is in contact wwth a | and
portion (10) of said substrate (9);

a netal material (5) is charged into said further
t hrough-holes (4) that are provided in said bonding
regi on, and

bunmp-1ike netal protrusions (6) are forned on said
nmetal material (5), a further lead (3') of the
insulating film(2') being connected to said | and
portion (10) through said bunp-like protrusions (6)."

Clainms 2 to 9 are dependent clainms and are appended to
claiml1l. Cains 11 and 12 are dependent on claim 10 and
clainms 13 to 17 are dependent on claim 1.

The appel l ant (applicant) submtted the follow ng
argunents in support of his request:

Clains 20 to 25 of the set of clains form ng the basis
for the decision under appeal have been cancell ed.
Therefore, the objection of Iack of unity of invention
contai ned in the decision under appeal is no nore

rel evant.

The present main clainms correspond in substance to the
text of the clainms suggested by the Exam ni ng Division,
except for the specific feature concerning the use of
thermal adhesive resin for connecting the sem conduct or
el ement to the support or carrier. However, this
feature was presented originally as advantageous, but
not as essential to the performance of the invention.
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Besi des, the clains are based on different aspects of
the techni que derivable fromthe application as filed
and are clear in that they define correctly and
unanbi guously the nmatter to be protected.

The cl osest prior art is represented by docunent D1
whi ch describes a connecting structure for integrated
circuits. In this known connecting structure, each

out er connecting el ectrode of the sem conductor el enent
whi ch is nounted thereon corresponds and i s connected
to one netal -filled through-hole of the insulating
support. This device is costly inthat it is used with
expensive netals, e.g. copper or gold, which are to be
filled in through-hol es having about the sane width as
t he bonding pad they will be connected to. The present
i nvention solves this problemby replacing, for the
sanme bondi ng pad, the netal-filled through-hol es of
about the sane wdth as the bonding pad by a plurality
of filled through-holes, thus of smaller width, i.e.
with nmetallic elenents of smaller thickness. In the
present invention, there are also through-holes in the
vicinity of the bonding pad, but these through-holes
are not filled with netal. Therefore, the cost of such
devices is smaller.

Bot h docunents D2 and D3 belong to a different
technical field, using insulating substrates or foils
with substantially uniformdistribution of conductive
pat hs generally perpendicular to the main surfaces of
said substrates or foils. There is no indication in

t hese docunents for providing through-holes which are
not filled with a conductive material so that the

repl acenent of the netal-filled through-hol e having
about the sane width as the bonding pad of docunent D1
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by a plurality of netal-filled through-holes with enpty
t hrough-holes in the vicinity of the bondi ng pad, was
not obvious for the skilled person.

Therefore, the subject-matter of the clains involves an
I nventive step

Reasons for the Deci sion

1

2846.D

The appeal is adm ssible.

Unity of invention

Since clains 20 to 25 of the set of clains formng the
basis for the decision under appeal have been
cancel l ed, the objection of lack of unity of invention
between the two groups of invention as defined by
clains 3 to 5 and 20 to 25, respectively, in the
deci si on under appeal, has been overcone.

Present claim1l relates to a sem conductor device and
the i ndependent claim 10 relates to a nethod conpri si ng
met hod steps which are specifically adapted to produce
the device according to claiml1. As discussed bel ow,
the subject-matter of claim1l involves an inventive
step, so that independent clains 1 and 10 are so |inked
as to forma single general inventive concept, as
required by Article 82 EPC

Amendnent s

Clainms 20 to 25 of the set of clains formng the basis
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for the decision under appeal have been cancelled, so
that the objection of additional subject-nmatter under
Article 123(2) EPC nentioned in the decision under
appeal against these clains is no nore rel evant.

Present claim 1l corresponds to the text of the main
device claimconsidered to be allowable by the

Exam ning Division in the above-nentioned officia
conmuni cati on except that the feature concerning the
use of a thermal adhesive resin for connecting the
sem conductor elenent to the support or carrier is not
mentioned in the claim However, the use of thernal
adhesive resin, in the application as filed (see in
particular claim1), is not nentioned for all

enbodi nents and is thus not derivable as being an
essential feature. In this respect, it is to be noted
that present claiml is restricted to a sem conductor
devi ce conprising a wiring substrate corresponding in
substance to that defined in claim1 as fil ed.
Moreover, in present claiml, the expression "mnute

t hrough- hol es"” of claim1l as filed has been repl aced
for clarity, and in agreenent with the whol e content of
the application as filed, by the expression "wherein

t he t hrough-hol es have a distance snaller than the

wi dt h of the bonding pad".

The remaining clains are either device clainms or nethod
clains, and they are all drafted with a direct or

i ndirect dependency on present claim1l or claim 10, and
there is no additional subject-matter extendi ng beyond

the content of the application as filed. The anendnents
in the description mainly concern its adaptation to the
new cl ai ms, the enbodinents illustrated by the draw ngs
remai ni ng unanended.
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Therefore, the Board is satisfied that the present
patent application has not been anended in such a way
that it contains subject-matter which extends beyond
the content of the application as filed and thus neets
the requirement of Article 123(2) EPC.

The subject-matter of claiml does not contain all the
features which were considered to be necessary by the
exam ning division for the claimto conply with the
requi renent of inventive step. In the follow ng,
therefore, the issue of inventive step is discussed.

I nventive step

The sem conduct or devi ce known from docunent Dl (see
t he whol e docunent, nore in particular Figures 1, 2d
and 4) conpri ses:

a conductor pattern (20) with at | east one bondi ng pad,
i.e. the extremty of the respective conductor (20),
formed on one surface (10a) of an insulating support
(10);

a plurality of through-holes (16) running in the
direction of the thickness of said insulating support
(10), said holes being fornmed in the region of said
bondi ng pad where said bonding pad is in contact with
said insulating support, and

bunp-1i ke nmetal protrusions (24b, 24c, 24e, 24k, 24j,
24m 24n, 24p) formed on said conductive passages
protruding fromthe opposite side of the surface of
said insulating support (10), and
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a sem conductor element, i.e. the integrated circuit
chip (17) which is nounted thereon having at |east one
outer connecting electrode (17b, 17c) being in contact
Wi th and connected to said bunp-like netal protrusions
(24b, 24c).

Docunment D1 can be considered as representing the

cl osest prior art in that, contrary to the devices

di scl osed in docunents D2 and D3, it shows a through-
hole (16) formed in the region of the bonding pad where
said bonding pad is in contact wwth the insul ating
support and further through-holes (12, 18) outside of
this area, sonme of which conprising no conductive
passage. In particular, the equally spaced apertures
(12) formed along the edges of the insulating support
are for indexing the support during various stages of
fabrication and bonding the integrated circuit chip
(17) thereto, and holes (18) are used for registration
of the assenbl ed package to a connecting substrate;

t hese apertures and holes are nmentioned as not being
for allow ng penetration of netallic conductors

t herein.

However, contrary to the sem conductor device of

present claim1, in the sem conductor device known from
docunent D1, there is only one through-hole for each
bondi ng pad and thus there are no through-holes (12,

14, 16, 18) having a distance between the holes snaller
than the width of the bondi ng pads (20).
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Moreover, as set forth here above in relation to
clarity, the terns "in the vicinity of" of present
claiml are to be understood in the context of the

wi dth of the bonding pad and of the distance between

t hrough- hol es; the device of docunent D1, however, does
not show any through-holes being forned in the vicinity
of the region of said bonding pad where said bondi ng
pad is in contact with said insulating support, whereby
only those through-holes in the region of the bonding
pad are filled with nmetal form ng a conductive passage
i n said through-hol es.

In this respect, it is to be noted that, in docunent D1
(see colum 6, lines 7 to 24; Figure 4), the through-
hol es (14) are for connection with an externa
circuitry, and not for nounting a sem conductor el enent
with at | east one outer connecting electrode (7) being
in contact with and connected to said bunp-1ike netal
protrusions on said through-holes, as required by
present claim1l.

It is further to be noted that, except for the equally
spaced apertures (12) fornmed al ong the edges of the

i nsul ating support for indexing and except for the

hol es (18) used for registration, there is no

i ndication in docunent Dl that there are through-hol es
which are not filled with netal; on the contrary, it is
I ndi cated (see colum 2, lines 36 to 39) that the
contacts on the support are substantially the sane size
as the contacts on the integrated circuit chip, and the
respective contacts correspond on a one-to-one ratio.
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As nmentioned in the present application (see page 6,
third paragraph) and as argued by the appellant, the
sem conduct or devi ce known from docunent D1 has inter
alia a drawback in that the cost of the device is high
si nce expensive netals such as copper and/or gold are
used for filling the through-holes (16) having the sane
size as the electrical contacts (17b, 17c) of the
integrated circuit chip (17).

It is credible that, as argued by the appellant, by
repl aci ng each through-hole (16) in the region of the
bondi ng pad of the known device by a plurality of

t hrough-hol es of smaller wdth, |ess netal is needed

wi t hout increasing too much the electrical resistance
of said conductive fillings, thereby arriving at a |l ess
expensi ve device with conparatively simlar properties.

The sem conduct or device known from docunent D2 (see
the abstract) conprises an insulating substrate (3)
wherein a plurality of fine conductive wires (7) are
enbedded perpendicularly to the main surfaces of the
substrate (3); the integrated elenent (1) is |ocated on
a bed (2) on one main surface of the substrate (3) in
contact with enbedded fine conductive wres (7), and

i nner |eads (4), which are connected to el ectrodes of
the integrated circuit (1), are also |ocated el sewhere
on said main surface of the substrate (3) in contact
with other enbedded fine conductive wires (7).

However, contrary to the device of present claim11, in
the devi ce of docunent D2, through-holes are shown as
bei ng substantially uniformy distributed on the whol e
surface of the support (3) and all the through-holes
are filled with fine conductive wires. Enpty holes in
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the vicinity of a bonding pad are not derivable from
this docunent.

I n docunent D3 (see the whole docunent), a very |arge
scale integrated (VLSI) connector is disclosed
conprising netal-filled capillaries substantially

per pendi cul ar to the main surfaces of the foil-shaped
connector; the connector is used as an adhesive or

sol dering contact between a packagi ng substrate and
chip pads. However, also in this docunent there is a
substantially uniformdistribution of the capillaries
and, noreover, capillaries in the vicinity of the
bondi ng pads w thout conductive material therein are
not derivabl e.

In the Board's view, therefore, by conbining any of the
docunents D2 and D3 with docunent D1, the skilled
person would not arrive at a structure of the support
as in claiml1, wherein filled through-holes are | ocated
only at the |location of the bonding pads, and the

t hrough-holes in the vicinity of said bonding pad are
not filled wiwth netal. Mreover, as convincingly argued
by the appellant, although the use of insulating
supports or supporting parts with a plurality of
through-holes filled with netal and contacting an outer
connecting el ectrode of a sem conductor el enent was
known fromthe docunents D2 and D3, it is only with

hi ndsi ght that the person skilled in the technica

field of docunent D1 woul d have taken into account the
substantially uniformy enbedded wires or filled

t hrough- hol es of docunment D2 or D3 and woul d have

repl aced each of the relatively w de through-holes
correspondi ng to one bondi ng pad of the support of
docunent D1 with a plurality of filled through-holes.
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For the foregoing reasons, in the Board's judgenent,
the subject-matter of present claim1l involves an
inventive step in the sense of Article 56 EPC

Consequently, present claiml1l is patentable in the
sense of Article 52(1) EPC

5.4 Since the nethod according to claim10 is specifically
adapted to produce the sem conductor device of claiml,

claim 10 is al so patentable for the sane reasons as
those for claim1.

O der

For these reasons it is decided that:

1. The deci si on under appeal is set aside.

2. The case is remtted to the Examning Division with the
order to grant a European patent on the basis of the
foll owi ng application docunents:

d ai ns: 1to 17 as filed during the ora

proceedi ngs;

Descri ption: pages 2, 3, 9, 10, 12 to 33 as filed;
pages 1, 4 to 6, 8 and 11 as filed
during the oral proceedings;

(there is no page 7);

Dr awi ngs: Sheets 1/8 to 8/ 8 as filed.

2846.D Y A
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The Regi strar: The Chai r man:

D. Spigarelli R Shukl a
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