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Summary of Facts and Subm ssi ons

2880.D

The European patent application No. 94 400 928.1
(Publication No. 0 638 931) was refused by the
exam ni ng division by a decision dated 28 Decenber 1998
on the ground that the subject-matter of the main
request was not new having regard to docunent

D2: US-A-5 130 768.

Claim1l1l of the main request had the follow ng text:

“A multi-chip nodul e conprising:

a base board (30);

a wring board (18) facing a first surface of said base
board over the entire surface thereof;

athin-filmnmulti-layer circuit board (32) which is
provi ded on said first surface of the base board and
has a nmulti-layer structure in which insulating |ayers
(32B-1 to 32B-5) and wiring conductors (32A-1 to 32A-5)
are stacked, wherein said thin-filmnmulti-layer circuit
board includes at | east one of said wiring conductors
whi ch is exposed froman outernost insulating |ayer
(32B-5) at a main external surface of said board (32),
sai d exposed wiring layer (32A-5) defining connection
pads;

circuit elenments (14, 16) attached to connection pads
on said main external surface of the thin-filmunulti-
| ayer circuit board; and
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termnals (34) which are attached to the nmain external
surface of the thin-filmnulti-layer circuit board and
electrically connect the said connection pads to
circuits formed on a wiring board on which the nulti-
chip nodul e i s nount ed,

so that the termnals are attached and supported

bet ween said connection pad of the thin-filmnmulti-

| ayer circuit board and said circuits on said wiring
board (18)."

There were additional coments in the above decision
whi ch concerned two auxiliary requests which were found
to lack an inventive step having regard to the sane
docunent D2 and a third auxiliary request which was
consi dered as involving an inventive step if anended
for clarity.

The applicant | odged an appeal against this decision on
4 March 1999 paying the appeal fee on the sane day. A
statenment setting out the grounds of the appeal was
filed on 21 April 1999 together with three sets of
amended clainms formng the basis of a main request and
first and second subsidiary requests respectively.

In its communi cation dated 25 April 2002, the Board
infornmed the appellant (applicant) that claim 1l of the
mai n request did not appear to involve an inventive
step within the neaning of Article 56 EPC, and that
claim6 of respectively the first and second auxiliary
request was not cl ear.

The appellant filed a new set of clainms on 16 Septenber
2002 and an anended page 4 on 14 Cctober 2002 and
requested that the decision under appeal be set aside
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and a patent be granted on the basis of the follow ng
pat ent application docunents:

Descri pti on:

Pages 1 to 3, 7 to 9 and 12 as fil ed;

Page 4, filed with letter dated 14 Cctober 2002;

Page 5 filed with letter dated 30 Decenber 1996

Pages 6, 10 and 11 filed with letter dated 16 Septenber
2002;

Cl ai ns:
Nos. 1 to 14 filed with letter dated 16 Septenber 2002;

Dr awi ngs:

Sheets 1/8 to 5/ 8 as filed;

Sheets 6/8 to 8/8 filed wwth letter dated 16 Septenber
2002.

Claim1l of the appellant's request is the only
i ndependent claimof the set of 14 clains and reads as
fol | ows:

“A multi-chip nodul e conprising:

a base board (30);

athin-filmmnmulti-layer circuit board (32) which is
provided on a first surface of the base board, which is
supported by said base board (30) and has a nmulti-I|ayer
structure in which insulating layers (32B-1 to 32B-5)
and wiring conductors (32A-1 to 32A-5) are stacked,
wherein said thin-filmnmulti-layer circuit board

i ncludes at |east one of said wiring conductors which
is exposed froman outernost insulating | ayer (32B-5)
at a main external surface of said thin-filmnulti-
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| ayer circuit board (32), said exposed wiring |ayer
(32A-5) defining connection pads;

circuit elenments (14, 16) nmounted on said nmai n external
surface of the thin-filmnulti-layer circuit board and
electrically connected to connection pads thereof;

termnals (34) which are attached to said main externa
surface of the thin-filmmnulti-layer circuit board for
el ectrically connecting the said connection pads to
circuits formed on a wiring board on which the nulti-
chip nodule is to be nounted;

said term nal s extending beyond a top surface of said
circuit elenments facing away from said main externa
surface of the thin-filmmnulti-layer circuit board (32)
so that said circuit elenments (14, 16) are facing said
W ring board but not contacting it."

Features which particularly distinguish the above
claiml1l fromthe claimformng the basis of the
appeal ed deci si on have been enphasi sed by the Board.

The appellant submtted the follow ng argunments in
support of his request:

Claim1l is based on a text corresponding to the
auxiliary request which was found all owabl e by the
exam ni ng di vi si on.

The object of the present invention is to provide a

hi gh-density, high speed nulti-chip nodul e having high
flexibility in the design and production which is |ess
expensi ve than the prior art nodul es.
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Docunment D2 di scl oses a mcro-chip nodule conprising a
thin-filmnmulti-layer board which is covered with a
relatively thick insulative |layer provided with

openi ngs used as solder wells for inserting therein the
ends of the term nals; these openings and thus the

i nsul ative | ayer have the functions of stabilizing the
pins inserted in the substrate and they refrain the

fl ow of solder and the novenent of chip during heating
of the substrate.

A mcrochip nodule without an insulating | ayer and

sol der wells was, therefore, not obvious to the skilled
person. This nmeasure however allows to achieve the

obj ect of the invention as nentioned above. Therefore,
the subject-matter of claim1l involves an inventive

st ep.

Reasons for the Decision

2880.D

The appeal is adm ssible.

Adm ssibility of the anmendnents

The present application concerns nulti-chip nodul es
with a stacked structure conprising a wiring board
(18), a base board (30) attached to a thin filmmulti-
| ayer circuit board (32), circuit elenents being
nount ed and connected on the nmain surface of the thin
filmmulti-layer circuit board facing the wiring board
(18); termnals (34) separate and hol d together the
wiring board (18), on the one hand, and the surface of
the thin-filmmulti-layer circuit board carrying the
circuit elenments, on the other hand, so that the
circuit elements (14) do not contact the surface of the
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wiring board (18). Electrical connections are provided
so that wirings of the wiring board are connected to
the circuit elenents (14) over the termnals (34). The
base board (30) is attached to the main surface of the
thin-filmmnmulti-layer circuit board which is opposite
to the main surface carrying the circuit elenents, and
t hus opposite to the wiring board (18).

Such a multi-chip nodule is disclosed in the
application as filed with reference to claim1l and the
common constructional features of the enbodi nents
illustrated by the original Figures 4 to 9 and 11 to
15.

The dependent clains 2 to 14 correspond to the
information disclosed in the dependent clainms 2 to 12
and the particular features derivable fromthe

di fferent enbodinents illustrated by the above Figures
of the application as filed.

The description relating to the enbodinent illustrated
by original Figure 10, and Figure 10, concern a nulti -
chip nodul e wherein the circuit elements nounted on a
mai n surface of the thin-filmnulti-layer circuit board
are not | ocated between the base board and the wring
board, as clained in the present claiml. Figure 10 and
t he correspondi ng description have been del eted, and
the original Figures 11 to 15 have been renunbered
accordingly.

Therefore, in the Board' s judgnent, the present
application satisfies the requirement of Article 123(2)
EPC t hat a European patent application nmay not be
anended in such a way that it contains subject-matter
ext endi ng beyond the content of the application as
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filed.

Clarity of the clains

The Board is satisfied that, with the amendnents
provi ded by the appellant, the application conplies
with the requirenents of clarity of the clains and
support by the description of Article 84 EPC

Novel ty

A multi-chip nmodule is known from docunent D2 (see in
particular the text corresponding to Figure 4)
conpri si ng:

a base board, i.e., the base | ayer of the daughter
substrate (12), with a main surface (16) constituting
one main external surface of both the daughter
substrate (12) and the multi-chip nodule (see al so
colum 3, line 63 to colum 7, line 29, and Figure 3);

on the opposite nmain surface of the base board and in
contact therewith, a further board, which is also a
part of the daughter substrate (12) which is supported
by the base board, conprises a thin-filmnmulti-Iayer
circuit board having a nmulti-layer structure in which
insulating layers and wiring conductors (17, 56) are
stacked; the thin-filmmnulti-layer circuit board
includes at | east one of said wiring conductors (17,
56) which is exposed froman outernost insulating |ayer
at the main external surface of the thin-filmnmulti-

| ayer circuit board facing away fromthe base board;
the exposed wiring |ayer (17, 56) defines connection
pads (17, 56) (see also colum 6, line 63 to colum 7,
l[ine 6; colum 7, lines 17 to 29 and 45 to 55, and
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Figure 3);

circuit elements (40), i.e. chips (40), nounted on this
same nmain external surface of the thin-filmmulti-Iayer
circuit board of the daughter board (12) conprising the
connection pads (17, 56), these circuit elenents being
electrically connected to connection pads (56) of the
thin-filmmulti-layer circuit board; and

termnals (88) which are attached to the sane main
external surface of the thin-filmnulti-layer circuit
board of the daughter substrate (12) conprising the
connection pads (17, 56), for electrically connecting

t hese connection pads to circuits forned on the surface
of a nother substrate (22) facing the circuit elenents
(40) and this sane main external surface of the thin-
filmmulti-layer board; the nother substrate having the
function of a wiring board on which the nmulti-chip
nodul e i s nount ed.

However, the mcro-chip nodule known from Figure 4 of
docunent D2 additionally conprises a relatively thick

| ayer of insulative material (59) disposed upon the
mai n external surface of the thin-filmnulti-Iayer
circuit board and provided with apertures (15) for
exposi ng the connection pads (17, 56) in the thin-film
mul ti-layer circuit board.

In other words, the further board, while conprising a
thin-filmmnmulti-layer circuit board, is not a thin-film
mul ti-layer circuit board. The connection pads (56, 17)
are exposed from an outernost insulating |ayer (59) of
the further board which is on a main external surface
of the thin-filmnmulti-layer circuit board, but which
is not part of the thin-filmmulti-layer circuit board.
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Mor eover, in the known mcro-chip nodule, the termnals
(88) do not extend beyond a top surface of the circuit
el enents (40) facing away fromthe main externa
surface of the thin-filmnulti-layer circuit board of

t he daughter board (12).

Additionally, these circuit elenents (40) facing the
Wi ring board of the nother board (22) are in contact
with the supporting part (50, 35) of the nother board,
i.e. of the wiring board.

The further prior art docunents cited in the decision
under appeal are |less relevant.

Therefore, the subject-matter of claiml is newin the
sense of Article 54 EPC.

| nventive step

According to the present application (see in particular
page 4, lines 24 to 30), an object of the present
invention is to provide a high-density, high speed

mul ti-chip nodul e having high flexibility in the design
and production which is | ess expensive than the prior
art nodul es.

The following is to be noted concerning the first
di stingui shing feature:

As convincingly argued by the appellant, in the nulti-
chi p nodul e known from docunent D2 a relatively thick
| ayer (59) of insulative material is disposed on the
mai n surface of the daughter substrate (12) facing the
not her board and the connection pads are exposed

t hrough openings provided in the relatively thick
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insulating layer. It is necessary in the known
technique to control the introduction of the ends of
the termnals (88) and al so those of the term nals (80)
connecting directly the circuit elenments (40) or chips
(40) into the corresponding holes in the relatively
thick insulating |ayer (59) of the daughter board. For
the presently clainmed device, it is not necessary to
provide a relatively thick insulating layer with

openi ngs which act as solder wells during the sol dering
of the termnals (80, 88).

The following is to be noted concerning the two further
di stingui shing features, which were explicitly or
inplicitly contained in claim1 of the third auxiliary
request whi ch had been considered by the exam ning

di vi sion as containing patentabl e subject-matter:

In the presently clainmed devices, wherein the termnals
(34) extend beyond a top surface of the circuit

el enents (40) facing away fromthe main externa
surface of the thin-filmnulti-layer circuit board of

t he daughter board (12) and wherein these circuit

el ements (40) do not contact the wiring board, the
design flexibility of the thin-filmnulti-Iayered
circuit board of |ow cost production is credibly

achi eved.

On the other hand, in docunment D2 (see colum 3,

lines 3 to 14), it is specified that the surface (42)
of a circuit element (40), facing away fromthe thin-
filmmulti-layer circuit board (12) is affixed to and
isinintimte thermal conductive relation with part of
t he not her board, i.e., the wiring board, and, in the
enbodi ment of Figure 4, these parts are in contact.
Thus, the termnals (88) fromthe thin-filmnmulti-Iayer
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board to the wiring board do not need to extend beyond
the top surface of the circuit elenents (40) in contact
with the wiring board, and this is shown accordingly.

5.3 In view of the above, the features distinguishing the
claimed multi-chip nodule from docunent D2 are contrary
to the essential features of the nodul e disclosed in
t he docunent and cannot be regarded as obvi ous.

The further prior art docunments were not considered
rel evant in the decision under appeal and the Board is
satisfied that they do not render the clainmed nodul e
obvi ous.

Therefore, in the Board's judgnent, having regard to
the state of the art, the subject-matter of claim1lis
not obvious to a person skilled in the art and thus

i nvol ves an inventive step in the sense of Article 56
EPC.

Consequently, claim 1l and the dependent clains, which
concern particular enbodi nents of claiml1, are

patentable in the sense of Article 52(1) EPC, so that a
patent can be granted on this basis.

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside;
2. The case is remtted to the departnent of first
instance with the order to grant a patent with the

foll owi ng patent application docunents:

2880.D Y A
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Descri pti on:

Pages 1 to 3, 7 to 9 and 12 as fil ed;

Page 4, filed with letter dated 14 Cctober 2002;

Page 5 filed with letter dated 30 Decenber 1996

Pages 6, 10 and 11 filed with letter dated 16 Septenber
2002;

C ai ns:
Nos. 1 to 14 filed with letter dated 16 Septenber 2002;

Dr awi ngs:
Sheets 1/8 to 5/ 8 as fil ed;
Sheets 6/8 to 8/8 filed wwth letter dated 16 Septenber

2002.
The Regi strar: The Chai r man:
P. Martorana R K. Shukl a
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