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Summary of Facts and Subm ssi ons
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Eur opean patent No. 0 546 285 (application
No. 92 117 863.8) was granted with a set of clains of
which clainms 1 and 12, the only independent cl ains,

read as foll ows:

"1.

An el ectroni c package assenbly (10) conpri sing:

an organic substrate (11) including a surface (19)
t hereon having a plurality of electrical
conductors (17) positioned on said surface;

an el ectroni c package including an el ongated,

electrically insulative housing (31) having a

| oner surface being |ocated at a slight gap of
between 2.54 x 10°° and 7.62 x 10> m (0. 001 and

0. 003 inch) above said surface of said organic
substrate and further including a singular, planar
upper surface (37) and first (33, 34) and second
(35, 36) opposing sides, said package further
including first and second pluralities of
electrically conductive |eads (21) projecting from
said first and second opposing sides,

respectively, and electrically connected to
respective ones of said electrical conductors on
said surface of said substrate,

said projecting | eads not being | ocated between
said | ower surface of said insulative housing and
said surface of said organic substrate;
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a plurality of quantities of solder (53), each
quantity of solder substantially covering one of
sai d conductive | eads (21) and at |east a portion
of a respective one of said electrical conductors
(17) to provide an electrical connection

t her ebet ween; and

encapsul ant material (61) |located on said
quantities of solder and substantially covering
sai d sol der, said encapsulant material positioned
agai nst said first and second opposing sides in an
abutting relationship and substantially preventing
el ectrical disconnection between said projecting
conductive | eads and said sol der during operation
of said el ectronic package assenbly,

sai d di sconnection caused by stresses occurring
due to differences in the coefficients of therm
expansion of said organic substrate (11), sol der
(53) and conductive |eads (21) during said
operation, said encapsulant material (61) not
being | ocated on said singular, planar upper
surface (37) of said insulative housing (31).

A net hod of meking an el ectronic package assenbly
(10), said nethod conpri sing:

providing an organi c substrate (11) including a
surface (19) thereon having a plurality of

el ectrical conductors (17) positioned on said
surf ace;

posi tioning an el ectronic package including an
el ongated, electrically insulative housing (31)
having a | ower surface (38) and an upper surface
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(37) and further including first and second
pluralities of electrically conductive |eads (21)
projecting fromsaid first and

second opposi ng sides, respectively, such that
said | ower surface (38) of said housing is |ocated
7.62 x 10° m (0.003 inch) above said surface of
said substrate (11) and said conductive |eads (21)
are electrically connected to respective ones of
said electrical conductors (17) on said surface of
sai d substrate;

substantially covering each of said conductive
| eads and at |east a portion of a respective

el ectrical conductor with a quantity of sol der,
sai d solder providing an electrical connection
bet ween said | ead and respective conductor; and

substantially covering said solder (53) with
encapsul ant material (61), and further positioning
sai d encapsul ant material against said first (33,
34) and second (35, 36) opposing sides of said
housing (31) in an abutting manner, said
encapsul ant material substantially preventing

el ectrical disconnection between said projecting
conductive leads (21) and said sol der during
operation of said electronic package assenbly
(10), said disconnection caused by stresses
occurring due to differences in the coefficients
of thermal expansion of said organic substrate
(11), solder and conductive |eads during said
operation, said encapsul ant material not being

| ocated on said upper surface (37) of said

i nsul ative housing."



- 4 - T 0988/ 99

. Fol | owi ng an opposition founded on the ground that the
subj ect-matter of the European patent was not
patentable within the ternms of Articles 52 to 57 in
view of the contents of the follow ng docunents:

El: US-A-4 238 528

E2: US-A-4 830 922

E3: EP-A-0 446 666

E4: Das SMI- Handbuch, Texas | nstrunents Deutschl and
GhbH, 1986; pages 14 to 23, 38 to 55, 190 to 195
and 257

t he patent was revoked by the Opposition D vision.

The Opposition Division held in its decision that the
subject-matter of claim1 was distinguished fromthe

el ectroni ¢ package assenbly disclosed in docunent E2,
considered to constitute the closest prior art, in that
the gap between the | ower surface of the housing and

t he upper surface of the organic substrate was
specified to lie between 25.4 and 76.2 pm Such gap
size was a conventional feature, as was clear from
docunent E4 (see point 3 of the Reasons).

L1l The appellant (proprietor of the patent) | odged an
appeal against the Opposition Division's decision,
requesting that it be set aside and that the patent be
mai nt ai ned unanended.

The respondent (opponent) requested that the appeal be
di sm ssed.

0326.D Y A
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Oral proceedings were held on 10 January 2001, at the
end of which the Board announced it's deci sion.

I n support of his requests the appellant submtted that
the invention related to the nounting of low profile
el ectroni c packages, referred to in the art as TSOP' s
(thin small outline packages), onto organic substrates
provided with a plurality of electrical conductors,
with a small gap therebetween. Such assenblies were
prone to separation of the connection between the
electrically conductive | eads projecting fromthe
package and the electrical conductors on the organic
substrate, due to thermal stress resulting from
significant differences in the coefficients of therm
expansion (CTE) of the various components.

Thi s probl em was sol ved in accordance with the

i nvention by providing quantities of solder material in
excess onto the individual |eads, so as to al nost
substantially entirely surround themw th solder. A
solid mass of encapsul ant material was then forned over
said quantities of solder to substantially cover them
and positioned in abutting relationship against the
side walls of the housing, so as to stabilize the
assenbly. Since the CTE of the encapsul ant material was
closer to that of solder material than to that of the
all oy materials used for the conductive |eads, the
nmechani cal connection between the | ead and the sol der
material being itself inherently very strong, the
presence of an internedi ate |ayer of solder nmateri al
substantially inproved the nechanical stability of the
whol e assenbl y.

This solution was not suggested by the prior art.
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Docunment E4 in particular pointed at a different
direction, since it suggested the selection of
materials for the package conmponents which exhibited a
simlar CTE, and the avoi dance of excessive quantities
of solder material on the |eads.

Docunment E2 did not address the technical problem of
thermally induced stress, and the soft, conformable
encapsul ant material disclosed there for protecting

el ectroni ¢ package from hum dity and chem cal corrosion
di d not provide any mechanical stabilization.

Docunment E3 related to the direct nounting of
integrated circuits onto an organic substrate via
sol der bunps, wi thout any connecting | eads.

The respondent for his part submtted that the cl osest
prior art was disclosed in docunent E2, which in fact
contained two different teachings. The docunent indeed
di scl osed and cl ained a soft, conformabl e encapsul ant
material. In connection with the description of the
background art in the first paragraph of colum 2, it
however al so di scl osed the use of the solid encapsul ant
mat eri al enconpassed by the patent in suit, in

ci rcunst ances invol ving tenperature changes.

Concerning the provision of solder on the individual
connection | eads, the reference in the clains to
guantities of solder "substantially covering"” the |eads
did not actually define any limtation. Such
substanti ve covering necessarily resulted fromthe
surface tension of the heated |iquid solder material.
This surface tension always caused substantial covering
of the conductive |eads wth nmenisci of solder material
being forned at the edges, as was evident for instance
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fromthe photographs on page 246 of document E4.

Figure 1 of the patent in suit which illustrated an
el ectroni ¢ package assenbly of the alleged invention
prior to having an encapsul ant material adhered
thereto, did not show any excess quantities of solder
materials on the conductive | eads either.

A gap in the clained range between the housing of an

el ectroni ¢ package and the organic substrate on which
it was nounted was disclosed on page 257 of docunent E4
and referred to there as "Stand-off".

The respondent al so objected to the adm ssibility under
Article 123(2) EPC of the specification of such gap in
t he i ndependent clains. This feature had not been set
out in any of the clainms as originally filed, and there
was no indication in the original application docunents
that the presence of the gap, which was referred to
there only casually, was of any technical inportance
what soever

Reasons for the Decision

1

0326.D

The appeal is adm ssible.

G ound for opposition under Article 100(c) EPC

The respondent raised his objection that the
specification of a gap in the independent clains as
granted extended the subject-matter of the European
pat ent beyond the content of the application as filed,
for the first time in his letter dated 11 Decenber
2000, i.e. during the appeal proceedings and after the
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filing of the statenent of grounds of appeal.

Accordingly, taking into account, inter alia, the
principles laid down by the Enlarged Board of Appeal in
the opinion G 10/91 (QJ EPO, 1993, 420, see in
particul ar point 18 of the Reasons), the Board does not
consent to this fresh ground for opposition being

i ntroduced into the present appeal procedure.

Proper construction of claim1l

Claim 1 does not explicitly specify the consistence of
the encapsulant material it refers to. The

cl ai m however indicates the technical function exerted
by that material when |ocated on the quantities sol der
so as to substantially cover them and positioned in an
abutting rel ationshi p agai nst the opposing sides of the
housi ng. This function consists in substantially
preventing el ectrical disconnection caused by stresses
occurring due to differences in the CTE of the various
conponent s.

This functional definition in the Board' s view inplies
t hat the encapsulant material in operation fornms a
solid mass which is firmy adhered to the housing,

sol der and substrate so as to constitute therewith a
rigid, integral assenbly.

This construction of claim1l was not contested by the
respondent.

Claim1 further refers to each quantity of sol der
"substantially covering one of said conductive | eads".

The description of the patent in suit in this respect
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explicitly states that "the configuration for solder 53
as depicted in Figure 3 shows the solder to
substantially cover the pin 21, alnobst substantially
entirely surrounding the pin" (enphasis added, see
page 4, lines 39 to 40). The respondent pointed at
Figure 1 which as a matter of fact does not show
quantities of solder which substantially entirely
surround the pin. However, the description of the
patent in suit clearly specifies that no solder is
shown in Figure 1, for clarity (see page 4, lines 30
and 31).

Accordingly, the feature of each quantity of sol der
substantially covering one of said conductive leads in
t he Board's opinion shall be construed to the effect
that the solder is so applied to each conductive | ead
that virtually no portion thereof remains uncovered by
sol der.

Novelty of the subject-matter of claiml

Docunment E2 di scl oses an el ectroni c package assenbly
whi ch conprises an electrically insulative housing 14
with a plurality of electrically conductive | eads

proj ecting from opposing sides, nounted on the surface
of an organi c substrate 10. Encapsul ant material 16
substantially covers the |eads and is positioned in an
abutting relationshi p against the sides of the
electrically insulative housing (see Figures 1 and 2
and colum 3, lines 4 to 48).

The description and figures of docunment E2 do not

di scl ose any gap between the | ower surface of the

el ectroni ¢ package housi ng and the upper surface of the
substrate, nor any substantial covering of each |ead
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Wi th respective quantities of solder, as is set out in
claiml. In the side elevation view of docunent E2, in
particular, the interface between the | ower portion of
housi ng 14 and the substrate 10 is masked by
encapsul ant material 16, and the |eads projecting from
the right side of the housing are substantially devoid
of any solder material .

In further contrast with the clainmed subject-matter,

t he confornmabl e encapsul ant material of docunent E2,
whi ch conprises a carrier selected fromdielectric

hydr ocar bon greases, is of a viscous consistence, as is
expressly set out in claiml of E2. Whilst the docunent
stresses that the proposed encapsul ant materi al
prevents the access to the el ectronic package assenbly
of noisture, corrosive elenments or dust (see colum 3,
lines 20 to 26), and that it exerts such protective
effect even "under circunstances involving vibration,

t enper at ure changes and shock"” (see colum 1, lines 56
to 60 and colum 4, lines 51 to 58), there is no

i ndi cation that the encapsulant itself prevents
thermal |y i nduced di sconnection of the |ead-sol der
joint by strengthening the structure, as is set out in
present claiml.

The respondent pointed at a passage in docunent E2
referring to the background art and stating that nmany
commercially avail able conformal protecting coatings
cont ai ned silicon conmpounds or resins that hardened
after application and were hard to renove (see

colum 2, lines 1 to 3). This passage does not however
di scl ose any specific constructive features of an

el ectroni ¢ package assenbly. Wether this prior art
encapsul ant material nentioned in the passage woul d be
applied to the el ectronic package assenbly di scl osed
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later in the docunent is a matter of inventive step,
not of novelty.

Docunment E4 di scl oses the nounting onto an organic
substrate provided with surface conductors of an

el ectroni ¢ package including an electrically insulative
housing with electrically conductive | eads projecting
fromits sides and electrically connected to the

el ectrical conductors on the surface of the substrate.
A plurality of quantities of solder, each provided on a
projecting | ead and on the associated el ectri cal
conductor on the substrate, provide for an electrical
connection therebetween (see in particular the

phot ograph on page 246).

Whi | st other portions of docunent E4, in particular the
figures on page 257 actually describe an electronic
package housing with projecting |l eads so configured as
to allow for a slight gap in the clained range between
the |l ower surface of the housing and the facing surface
of the organic substrate on which it is to be nounted,
this feature is not clearly disclosed in the enbodi nent
of the photograph on page 246. Neither does this

phot ograph in the Board's opinion clearly show that
each conductive lead is "substantially covered" by a
guantity of solder within the neaning of claim1l as set
out in point 3.2 above, and there is provided no
encapsul ant materi al .

The remai ni ng docunments on the file do not cone closer
to the subject-matter of claim1. The electronic
package assenblies of docunments E1 and E3 in particular
do not conprise any | eads projecting fromthe sides of
an electrically insulative housing. On the contrary,
sol der bunps directly connect conductive pads forned
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under the |l ower surface of an integrated circuit chip
to connecting pads on an organi c substrate.

For these reasons, the subject-matter of claiml is
novel within the meaning of Article 54 EPC.

| nventive step involved by the subject-matter of

claiml

The closest prior art in the Board' s viewis
constituted by the el ectronic package assenbly shown on
page 246 of docunent E4, rather than by the assenbly
shown in Figures 1 and 2 of docunent E2, as was assuned
by the Opposition Division.

As a matter of fact, it is an essential characteristic
of the encapsul ant material proposed in docunment E2
that it has a soft consistence. The Board cannot

t herefore endorse the Qpposition Division' s view, that
this material "will have the effect of preventing

el ectrical disconnection of the |eads fromthe
conductors during operation of the assenbly caused by
stresses occurring due to differences in the
coefficients of thermal expansion of the respective
conponents, in the sense of the clai mwording" (see the
sentence at the end of the first paragraph of point 3.1
of the Reasons).

The el ectroni c package assenbly of present claiml is
di stingui shed fromthe closest prior art assenbly of
docunent E4 firstly in that the |l ower surface of the
electrically insulative housing is |ocated at a slight
gap of between 2.54 x 10° and 7.62 x 10°° m above the
surface of the organic substrate.



5.3

5.4

0326.D

- 13 - T 0988/ 99

A slight gap in the range defined in claim1l is known
fromthe figures on page 257 of docunment E4 and

provi ding such a gap also in the enbodi nent of page 246
of the same docunment does not as such involve any
inventive step, as was admtted al so by the appell ant
at the oral proceedings. Such slight gap clearly
warrants a proper contact between the ends of the
respective conductive | eads projecting fromthe housing
and the correspondi ng conductors on the organic
substrate, when the electronic package is placed onto
the substrate, by preventing the |ower surface of the
housi ng from touching the substrate before the contact
is established between the ends of the | eads and the
conductors on the substrate.

The el ectronic package assenbly of claim1l is further
di stinguished fromthe closest prior art as disclosed
in docunent E4 by the use of a solid encapsul ant

mat eri al which covers the projecting conductive | eads
and is positioned against the |ateral sides of the
housing in an abutting rel ationshi p.

The use of such solid material, at |least as a
protection agai nst chem cal corrosion, noisture and
mechani cal fatigue or shock, would not appear to

i nvol ve an inventive step either. Such use was indeed
known in the art as is evidenced by the passage of the
description of the background art in docunent E2 relied
upon by the respondent (see colum 2, lines 1 to 3).

However, the subject-matter of present claiml is still
further distinguished fromthe el ectronic package
assenbly shown on the photograph on page 246 of
docunent E4 in that quantities of solder "substantially
cover" the respective conductive |eads projecting from
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t he el ectroni c package housing within the nmeaning set
out in point 3.2 above, such quantities of solder being
t hensel ves substantially covered by encapsul ant

mat eri al .

The Board has no reason to question the appellant's
subm ssion, supported by the CTE val ues given in the
tabl e on page 5 of the specification of the patent in
suit and not contested by the respondent, that the

cl oseness of the CTE val ues for sol der and encapsul ant
material results in a reduction of thermally induced
stress at the interface between the encapsul ant

mat eri al and the underlying el enent, as conpared to the
stress which would occur if the encapsulant materi al
was provided in direct contact with the conductive

| eads. The greater difference of the CTE values for the
solder material and for the material of the conductive
| eads does not itself jeopardize the stability of the
assenbly because of the inherently stronger mechani cal
bond provided by the sol der connecti on.

Thus, the technical problemsolved by the feature of
the plurality of quantities of sol der, each
substantially covering one of the conductive | eads
within the nmeaning of claiml1, is to inprove the
mechani cal resistance of the el ectroni c package
assenbly to thermal stress, when provided with a solid
encapsul ant materi al .

Al t hough nmechani cal rupture of el ectronic package
assenbl i es under thermally induced stress undoubtly
constitutes a well known technical problem the prior
art on file does not in the Board's view disclose the
cl ai med sol ution, nor even suggest that any benefit
could be derived froma substantial covering of the
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conductive leads with quantities of sol der.

Docunment E4 in respect of thermal stress only points at
t he necessity of selecting materials having nutually
conpati bl e TCE val ues (see page 49 and the table on
page 50). Specific indications as to quantities of

sol der can be found only in Figure 13.12 on page 193.
Al t hough referring to the assenbly of |eadl ess ceramc
chip carriers (LCCC), which do not conprise any
|aterally projecting conductive |eads, the figure shows
in the foreground a connection which is specified as
bei ng unaccept abl e due to an excess of solder material.
This is considered to support the appellant's argunent
that the skilled person generally avoids the use of
excessive quantities of solder material for the
connection of electronic packages to organic
substr at es.

The remai ni ng docunents on the file do not offer any
teaching as to the proper quantity of solder to be
enpl oyed when el ectrically connecting the conductive
| eads of an el ectronic package and the el ectrical
conductors of an organic substrate.

For these reasons, the subject-matter of claiml is
considered to involve an inventive step within the
meani ng of Article 56 EPC.

6. The sane concl usion applies to the subject-matter of
claim12, which recites substantially the sane
[imtations as claiml1 in terns of a nmethod of naking
an el ectroni c package assenbly, and to clains 2 to 11
and 13 to 19 by virtue of their appendence to
i ndependent clains 1 and 12, respectively.

0326.D
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Accordingly, the grounds for opposition do not
prej udi ce the mai ntenance of the patent unanmended, in
accordance with the appellant’'s request.

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The patent is naintained unanended.

The Regi strar: The Chai r man:
P. Martorana E. Turrini
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