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Summary of Facts and Submn ssions

1636.D

The Appel |l ant contests the decision of the Exam ning
Division to refuse European patent application
No. 95 100 939. 8.

The foll ow ng docunents:

D1: GB-A-1 142 160,

D3: EP- A-0 303 485, and

D4:  US-A-4 970 624,

cited in the search report, remain relevant to the
present appeal .

Oral proceedings were held on 23 May 2002, in the
course of which the appellant filed a newclaim1
wor ded as foll ows:

"An el ectrical or electronical interconnection

device (22) for establishing a connection between a
generally round termnal pin (24) and a flat flexible
circuit (26), conprising:

aflat flexible dielectric substrate (28) having a
hole (30) init;

a ductile conductive film(32) on the substrate (28) in
an area at |east about said hole (30);

wherein said termnal pin (24) is inserted into the
hole (30) in the substrate (28) in contact with the
conductive film(32),
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characterized in that

i) said flat flexible dielectric substrate (28) is |ess
than 1.27 mm (0.050 inch) thick, said hole (30) in it
is generally round and being a prepunched hole of a

gi ven di anet er

1i) said termnal pin (24) has a given dianeter greater
than that of the hole (30);

iii) said electrical or electronical interconnection
devi ce establishes an electrical connection directly
between the termnal pin (24) and the ductile
conductive film(32) wthout the use of solder or
conducti ve adhesives; and

iv) the difference between the dianeter of the pin (24)
and the dianeter of the hole (30) is a particular
difference in the order of 5%to 50% of the dianeter of
the hol e according to the controlled neniscus
principle, and a particular interference is established
between termnal pin (24) and flat flexible

circuit (26)."

Clains 2 to 12 are dependent on claiml.

The reasons for refusing the present application given
in the decision under appeal may be summari sed as
follows in so far as they apply to the subject-nmatter
of the anended cl ai ns:

D3 constituted the closest prior art because it

di scl osed an interconnection device for directly
connecting a termnal pin to a conductive filmon a
substrate which was initially provided with a
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prepunched hole (D3, colum 3, lines 31 to 36).

Al t hough not explicitly disclosed, such holes had to be
consi dered as "generally round” in the broad neani ng of
these ternms. The terminal pin had a given dianeter
greater than that of the hole in the substrate

(D3, colum 6, lines 45 to 48 and Figure 1). The
substrate, because of its elasticity (D3, colum 6,
lines 42 to 53), took a curved bent profile upon
insertion of the pin, wwth normal forces acting on the
termnal pin (as with a controlled neniscus principle
shown in Figure 2 of the present application). Wile it
was true that the flexible substrate in D3 was nounted
on a rigid board, this was not excluded in the present
application either. The application as filed did not
unanbi guousl y di scl ose that there was no further
support from any adj acent el ement because there was no
posi tive disclosure of the absence of adjacent

el enent s.

D1 di scl osed an electrical interconnection device where
atight fit between a pin and a plurality of circuit
boards was obtained with a difference between the

di aneter of the pin and the dianeter of the hole which
was in the range of from2%to 24% The person skilled
in the art would therefore, w thout exercising

i nventive skill, have applied an appropriate dianeter
difference falling within the range as specified in
present claim1l.

The argunents of the appellant can be summari sed as
fol | ows:

Docunment D4, which was cited in the application as
filed as the starting point of the invention, forned
the closest prior art and nerely disclosed the features
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in the preanble of claim1.

D3 did not relate to an electrical device for
establishing a connection directly between a contact
pin and a flat flexible circuit as recited in claim1
because the circuit board according to D3 conprised as
an essential feature a rigid board on a surface of
which the flexible dielectric substrate carrying the
conductive pads to be connected with the contact pin
was al ways secured. The skilled person thus woul d not
start from D3.

D3 did not disclose a dielectric substrate having in it
a prepunched hole of a given dianeter since the
substrate and the conductive pads were initially

pi erced by neans of a punching pin to formthe holes.
The hol es produced by piercing had irregular torn edges
whi ch exercised on the contact pin to be connected
irregular forces snaller than those produced by the
edges of the prepunched hole according to claim1.
Under these circunstances, neither the particular

di fference of the order of 5% to 50% of the dianeter of
the pin and the dianeter of the hole, nor the
particular interference according to the controlled
meni scus principle established between the pin and the
flat flexible circuit according to claiml were

di scl osed or suggested by D3. D3 recommended the use of
sol der for providing a permanent connecti on.

D1 nerely related to a nethod of naking electrica
connection to a term nal conductive pad situated on one
of a stack of a plurality of flexible printed circuits
wherein a rigid conductor passed through the stack was
joined to the pad by neans of solder. Even if the
substrate had prepunched hol es which were undersized in
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respect of the dianmeter of the conductor by 2%to 24%
it was not derivable fromthe teaching of D1 that this
undersi zi ng coul d establish good el ectrical connections
directly between the rigid conductor and the conductive
pad wi thout the use of sol der.

The appel | ant requested that the decision under appea
be set aside and that a patent be granted on the basis
of the docunments filed at the oral proceedings and the
agreed anendnents on pages 3, 7 and 8 of the

descri ption.

At the end of the oral proceedings the chairnman

decl ared the closure of the debate and that a deci sion
woul d be taken in witing when the appellant had filed
fair copies of the docunents filed in the ora
proceedi ngs and further anendnents of the description
as agreed by the appell ant.

Wth letter dated 24 May 2002, the appellant filed fair
copies of clains 1 to 12 and pages 1, 2, 2a, 3 and 7 of
the description. A fair copy of page 8 of the
description was filed with fax of 29 May 2002.

Reasons for the Decision

1

1636.D

The appeal is adm ssible.

Caim1l of the present single request essentially

i ncludes the features of claim1l of the main request on
whi ch the deci si on under appeal was based and conpri ses
addi tional features specifying the interference action

based on a particular difference of the pin and hole

di aneters and the controlled neniscus principle, to
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establish direct electrical connection. These features
are di sclosed on page 2, paragraph 2, and page 7,
paragraph 3, of the application as filed.

Cl osest prior art

The present invention is concerned with nmounting

el ectroni c devices, such as termnal pins, in flat
flexible circuitry and the reduction of tinme and
expense of the secondary operations necessary to
establ i sh good el ectrical and nechani cal connections
between a termnal pin and a flat conductor on the flat
flexible circuitry (application as published, page 1,
lines 23 to 35). Reducing the tine and expense in
manuf act uri ng operations are objectives which usually
occur within the framework of industrial mass
production nethods. As specified in claiml, these

obj ectives are achieved by establishing a particul ar
interference between the termnal pin and the fl at
flexible circuit and selecting a particular difference
of the dianeter of the pin and the dianeter of the hole
according to a controlled neniscus principle, to
establish an electrical connection directly between the
pin and a conductive filmon the substrate w thout the
use of sol der or conductive adhesives.

D4 relates to an electrical or electronic device (10)
for establishing a connection between a generally round
termnal pin (20) and a flat flexible circuit and

di scl oses the features recited in the preanbl e of
claiml, nanely a flat flexible dielectric substrate
(sheet 12) having a hole (Figures 1A, 1B: 26) init, a
ductile conductive film (14) on the substrate around
said hole, wherein said termnal pinis inserted into
the hole in the substrate in contact wth the
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conductive film(see Figure 1; colum 3, line 32

to colum 4, line 23). In the enbodi nent shown in
Figure 1, the substrate (12) is not supported by a
rigid board and thus has to be sufficiently flexible to
deform but also sufficiently rigid to conpress the
conductive adhesive in areas where electrical contact
has to be established (D4, colum 4, lines 12 to 21;
colum 5, line 62 to colum 6, line 4). The flexible
substrate is punctured to produce holes in the form of
slits (Figures 1A, 1B) and conductive adhesives are
used to establish conductivity between the pin and the
film The problem of reducing the costs and tine
required for establishing electrical connections is
mentioned in D4 (colum 2, lines 1 to 4). The

device (10) is thus suitable for mass production.

D3 discloses rigid circuit boards which are especially
suitable for use in the manufacture of prototype
circuits, the users nodifying the pattern on the board
by renoval of appropriate portions of the conductive
strips or pads. D3 is nore specifically concerned with
I nprovenents to this type of circuit boards to nmake
them suitable for design and assenbly by a user of
standard and non-standard itenms (colum 1, |ines 15

to 50). To this effect, at |east one separately forned
flexible sheet (4) is secured to a rigid board (eg by
nmeans of self-adhesive tapes 6). A direct electrica
connection between a termnal pin (C and a conductive
strip or pad (8) is provided without the use of sol der
or conductive adhesives. A particular thickness of the
conductive strips or pads carried on the surface of the
sheets is considered as essential to achieve this
effect (see D3, claim1l). According to Figure 1 of D3,
the flexible sheet (4) and the conductive strips or
pads (8) thereupon are pierced by the contact pin (O
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to establish the direct connection between the pin (C

and the conductive strip (colum 6, lines 39 to 53). In
an alternative enbodi nent (columm 3, lines 31 to 36;
colum 6, line 60 to colum 7, line 1), "a speci al

punching pin or pins may be used initially to forma
hole or holes in an electrically conductive strip
and/ or pad" and "each sel ected copper strip or pad 8
and the underlying flexible sheet 4 may be initially

pi erced by neans of a special punching pin which is
renmoved prior to insertion of the or a contact pin of
the surface nounted conponent”. The holes thus forned
by a special punching pin or pins are not necessarily
round hol es of a predeterm ned dianeter, but nerely
have to be such that a termnal pin piercing the strip
or pad establishes a direct electrical contact
therewith in a prototype rigid board interconnection
device. "In all cases, where an electrical connection
bet ween a contact pin and an electrically conductive
strip or pad is to be pernmanent, a pernanent electrica
connection may be effected by soldering the contact pin
to the pierced electrically conductive strip or pad"
(D3, colum 3, lines 43 to 48). The disclosure of D3
does not take account of a particular interference
between a termnal pin and a flat flexible circuit for
establishing a permanent direct el ectrical connection
whi ch woul d be suitable for mass production. In
particul ar, D3 does not disclose a particul ar

di fference between the dianmeter of the pin and the

di anmeter of the hole of the order of 5% to 50% of the
di anmeter of the hole, but only refers to a suitable

t hi ckness of the strip or pad and sufficient
flexibility of the sheet (D3, claim11; colum 6,

lines 39 to 53). The disclosure in D3 of a kit of parts
to be used for assenbly of the circuit boards and which
may i nclude etch-resistant inks, solvents, thinners and
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cleaners (colum 5, lines 5 to 46) and the indication
that a permanent connection may be effected by

sol dering confirmthat the circuit boards disclosed in
D3 are designed for use in the manufacture of prototype
circuits and not for mass production. Since in all the
enbodi nents of D3 the flexible sheets are secured to
the rigid board, the conflicting requirenents of
sufficient rigidity and flexibility of the flat

fl exi bl e sheet do not arise in the sane way as
described in D4 (see point 3.2 above) and in the
present application.

Accordingly, on an objective analysis and w t hout

hi ndsi ght of the present application, the Board
considers that D4 reflects the closest prior art
because the nechani cal and electrical constraints as
wel | as the manufacturing requirenents for nass
production of electronic devices nounted in flat
flexible circuitry are quite different fromthose which
arise in the manufacture of prototypes of rigid circuit
boar ds.

I nventive step

Starting from D4, the objective problemof the present

i nvention can be seen as that of further reducing the
time and the expense of the operations necessary for
establishing an electrical connection between the
termnal pin and the flat conductor on the flat

flexi ble substrate, as put forward by the appell ant.
This corresponds to the technical problemidentified in
the application as filed (see published application,
page 2, lines 23 to 30).

Since D3 does not disclose a particular interference
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between a termnal pin and a flat flexible circuit and
since it is concerned wwth a different problem

(see point 3.3 above), it does not give any hint at
solving this problemas specified in present claiml.

D1 is concerned with an interconnection device between
a tube (17) and a plurality of flexible printed circuit
boards form ng a stack, wherein each board has a
prepunched hole of a given dianmeter (19) snaller than
the dianeter of the tube, the difference in dianeters
bei ng of the order of 2%to 24% (page 1, lines 63 to
80). However, the electrical connection in Dl is always
obt ai ned by the use of solder and the reason for having
a dianeter of the pin greater than that of the hole,
which results fromthe necessity of firmy holding the
tube (17) in position in the stack of boards while
maki ng the joints, is a nmechanical one. The electrical
connection is not a main concern of D1, which nerely
mentions that the difference in dianeter between the
hol e and the tube "is variable within wide limts
without inpairing the netal-to netal contact between
the tube and the pads" (page 2, lines 94 to 106).

For the foregoing reasons, in the Board' s judgenent,
the subject-matter of claim1l according to the present
request is considered to be new and involve an

i nventive step within the neaning of Articles 54 and 56
EPC and the application as anended neets the

requi renents of the EPC
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For these reasons it is decided that:

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

2. The case is remitted to the departnent of first
instance with the order to grant a patent in the
foll owi ng version
d ai ns:

No. 1 to 12 as filed with |etter dated 24 May 2002
Descri ption:
page 1, 2, 2a, 3, 7 as filed with letter dated
24 May 2002
page 8 as filed per fax on 29 May 2002
pages 4 to 6 as originally filed
Dr awi ngs:
sheet 1/1 as originally filed.
The Regi strar: The Chai r man:
M  Hor nel | F. Edlinger
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