BESCHVWERDEKAMVERN  BOARDS OF APPEAL OF CHAMBRES DE RECOURS
DES EUROPAI SCHEN THE EUROPEAN PATENT DE L' OFFI CE EUROPEEN
PATENTAMTS OFFI CE DES BREVETS
Internal distribution code:
(A [ ] Publicationin Q
(B) [ ] To Chairmen and Menbers
(O [X] To Chairnen
(D) [ 1 No distribution

DECI SI ON

of 30 Cctober 2001

Case Nunber: T 0840/97 - 3.4.3
Appl i cation Nunber: 90122397. 4
Publ i cati on Nunber: 0430095
| PC. HO1L 21/66
Language of the proceedi ngs: EN

| ead bondi ng i nspecting nmethod and inspection apparatus

Title of invention:

| nner

t her ef or

Appl i cant:

KABUSHI KI KAl SHA TOSHI BA
Opponent :

Headwor d:

Rel evant | egal provisions:
EPC Art. 123(2), 84, 54, 56
Keywor d:

"Addi tional subject-matter (no)"

"Clarity (yes)"
"Novelty (yes)"
"I nventive step (yes)"

Deci sions cited:

Cat chword

EPA Form 3030 10.93



EPA Form 3030 10.93



9

Européaisches
Patentamt

European
Patent Office

Beschwerdekammern Boards of Appeal

Office européen
des brevets

Chambres de recours

Case Nunber: T 0840/97 - 3.4.3

DECI SI1 ON

of the Technical Board of Appeal 3.4.3

Appel | ant :

Repr esent ati ve:

Deci si on under appeal

of 30 Cctober 2001

KABUSHI KI KAl SHA TOSHI BA

72, Hori kawa-cho

Sai wai - ku

Kawasaki - shi

Kanagawa- ken 210- 8572 (JIP)

Lehn, Werner, Dipl.-Ing.
Hof fmann Eitle

Pat ent- und Rechtsanwal te
Postfach 81 04 20

D- 81904 Minchen (DE)

Deci si on of the Examining Division of the

Eur opean Patent O fice posted 18 March 1997
ref usi ng European patent application
No. 90 122 397.4 pursuant to Article 97(1) EPC

Conposition of the Board:

R K. Shukl a
M Chonent owski
M Voge

Chai r man:
Member s:



- 1- T 0840/ 97

Summary of Facts and Submn ssions

1. Eur opean patent application No. 90 122 397.4
(Publication No. 0 430 095) was refused by a deci sion
of the exam ning division dated 18 March 1997. The
ground for the refusal was that the clains | acked
clarity, contrary to the requirenent of Article 84 EPC

Mor eover, the decision contained objections of |ack of
novelty of claimb5 (apparatus) having regard to
docunent

D2: Patent Abstracts of Japan, vol. 1, No. 63,
(E-025), 20 June 1977, & JP-A-52 003 487,

of lack of inventive step of claim1l (nethod) having
regard to docunent D2

and al so of lack of inventive step both clains having
regard to docunents D2 and

D3: US-A-4 876 455.

1. Clainms 1 and 5 are the only independent clains of the
set of five clains formng the basis of the decision of
the exam ning division, and they read as foll ows:

"1. An inner |ead bonding inspection nethod
characterized by

- irradiating an illumnation [ight onto a surface of a
regi on including a bonding portion between an inner

| ead and an el ectrode bunp, said bonding portion being

provi ded on a sem conductor pellet,
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- obtaining an image of said region, recognizing the
bondi ng portion and detecting the position of the
bondi ng portion,

- opening a wi ndow in an upper surface of the bonding
portion in said region,

- measuring the quantity of reflected light fromthe
W ndow,

- judgi ng whet her the bonding state of the inner |ead
bondi ng i s good or bad by conparing the neasured
quantity of reflected Iight with a reference |evel."

"5. An inner |ead bonding inspection apparatus

characterized by conprising:

- irradiation neans (12) for irradiating an
illTumnation light onto a surface of a region including
a bondi ng portion between an inner |ead and an

el ectrode bunp, said bondi ng portions being provided on
a sem conduct or pellet,

- means (13) for obtaining an inmage of said region,

- nmeans (15) for recognizing the position of the
bondi ng portion, for opening a window in an upper
surface of the recogni zed bondi ng portion and for
nmeasuring the quantity of reflected I[ight fromthe
wi ndow, and

- means (51) for judging whether the bonding state of
the inner | ead bonding is good or bad by conparing the
nmeasured quantity of reflected light with a reference
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| evel . "

The reasoning of the exam ning division can be
sunmmari zed as foll ows:

Carity

In the inner | ead bonding inspection nethod of claim1,
the feature that a wndow is opened in the upper
surface of the bonding portion is anbiguous and may in
particular be interpreted in a nunber of ways, for

i nstance as neaning that a wi ndow is opened in the

i nner | ead bonding itself, by renoving a part thereof,
e.g. by etching, or that a restricted area is selected
in the image of the illum nated region for subsequent
reflected Iight neasurenent. Since the claimhas to be

clear "per se", the applicant's argunents referring to
the description and stressing that it is in the inmage
of the region of the bonding portion that a window is
opened are not found convincing; noreover, the

di scl osure in the description is unclear in this
respect and can be interpreted to be consistent with
opening a wndow in the image or with opening a w ndow
in the bonding portion.

The sane objection applies to claimb5.

Therefore, the clains lack clarity.

Patentability

Moreover, following the applicant's interpretation of
"opening a wi ndow', i.e., opening a wndow in the inmage

obtained by irradiating an illumnation |ight onto a
surface of a region including a bonding portion between
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an inner lead and an el ectrode bunp, clains 1 and 5 are
not patentable having regard to the cited prior art
docunent s:

Docunment D2 describes a nethod of inspecting the
quality of a bond by irradiating a | aser onto a bondi ng
portion and neasuring the quantity of light reflected
fromthe bond. The diffraction pattern detected at
phot odet ecti ng tube (13) constitutes an image. It is
inplicit that the quantity of the neasured light is
conpared to a reference level in order to decide

whet her the bond is judged to be good or bad.
Furthernore, it is inplicit that an alignment step is
perforned in order to place the bonding portion to be
inspected in line wwth the | aser beam Furthernore,
since any | aser beamhas a finite size, the region on
t he bonding portion fromwhich the beamis reflected
will, correspondingly, have a finite area and wll, in
this sense, represent a "wndow'. In this respect, the
second to fifth (final) feature of claim1l, and the
corresponding ones in claim5, can be read into
docunent D2.

Wth respect to the nature of the bonding portion
itself, an inner |ead/electrode bunp bond cannot be
unanbi guousl y derived fromthe English abstract of
docunent D2 and the figures; however, the application
of the laser irradiation of docunent D2 to such a bond
is trivial. In any case, the irradiati ng nmeans of
docunent D2 is clearly suitable for illum nation an

i nner | ead/ el ectrode bunp bond and is, as such,

undi sti ngui shable fromthe irradi ati on nmeans defined in
clainms 1 and 5.

Hence, the subject-matter of claim5 |acks novelty and
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that of claim1 |lacks an inventive step.

Furt hernore, docunent D3 discloses a sol der joint

i nspecti on nethod and apparatus, wherein light is
irradi ated onto a bonding portion, light reflected from
sai d bonding portion is detected by a canera and the
bond judged to be good or bad according to the
reflected light received; it is nentioned that an inage
of the region including the bonding portion is obtained
and the position of the bonding portion is detected.
Furthernore, the entire bonding portion is illum nated
and an image of the entire bonding portion is captured
in the canera; however, only light reflected from

sel ected areas is received and neasured. these sel ected
areas may be regarded as "w ndows".

Whi | st the bondi ng portion in docunent D3 is not
explicitly between an inner |ead and el ectrode bunp
provi ded on a sem conductor pellet, this technique is
clearly also applicable to a bond on a pellet and this
difference is trivial. Furthernore, while docunent D3
enpl oys the bond surface profile as the criteriumfor
assessi ng bond quality, docunent D2 assesses the bond
qual ity according to quantity of light reflected from
t he bond. The repl acenent of the sophisticated
criterion of bond surface profile of docunent D3 by the
sinpler criterion of docunent D2 is regarded as an

obvi ous neasure, the skilled person being free to
select the criterion to be enployed in accordance with
the extent of bond quality information required wthout
resorting to inventive nerit.

| ndeed, point sources are used in docunent D3; however,
the entire solder joint is illumnated by any given
poi nt |ight source. Myreover, those |ight rays
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reflected towards the canera will produce a pattern
corresponding to unit areas on the sol der surface
having a given orientation, so that each unit area nay
be considered to be a wndow within the illum nated
sol der joint.

Therefore, the subject-matter of the claim5, but also
the subject-matter of claim1 |lacks an inventive step
havi ng regard to docunents D3 and D2.

The appel l ant (applicant) | odged an appeal against the
deci sion on 20 May 1997 paying the appeal fee on the
sane day, and filed a statenent setting out the grounds
of appeal on 18 July 1997.

In response to a conmuni cation of the Board, the
appellant filed with a letter dated 19 Septenber 2001
new clains 1 and 5 together with pages 2, 6, 9 and 10
of the description, 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

docunents:

Descri ption: Pages 1, 3to 5, 7 and 8 as filed,
Pages 2, 6, 9 and 10 filed with letter
dated 19 Septenber 2001;

d ai ns: Nos. 1 and 5 filed with letter dated
19 Sept enber 2001,
Nos. 2 to 4 as filed with applicant's
|l etter dated 2 Decenber 1995;

Dr awi ngs: Sheets 1/3 to 3/3 as filed.

Clainms 1 and 5 are the only independent clains of the
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appel l ant's request, and they read as fol |l ows:

"1l. An inner |ead bonding inspection nethod

characterized by

- irradiating an illumnation light onto a surface of a
regi on including a bonding portion between an inner

| ead and an el ectrode bunp, said bonding portion having
a planar upper surface and being provided on a

sem conduct or pellet,

- obtaining an i nage of said region, recognizing the
bondi ng portion and detecting the position of the
bondi ng portion,

- opening a wndow in said i nmage of said planar upper
surface of the bonding portion in said region,

- nmeasuring the quantity of reflected light within said

W ndow,

- judgi ng whet her the bonding state of the inner |ead
bondi ng i s good or bad by conparing the neasured
quantity of reflected Iight with a reference |evel."

"5. An inner |ead bonding inspection apparatus
characterized by conprising:

- irradiation neans (12) for irradiating an
illTumnation light onto a surface of a region including

a bondi ng portion between an inner |ead and an
el ectrode bunp, said bondi ng portion having a pl anar
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upper surface and bei ng provided on a sem conduct or
pel | et,

- means (13) for obtaining an inmage of said region,

- nmeans (15) for recognizing the position of the
bondi ng portion, for opening a window in said i mage of
sai d planar upper surface of the recognized bondi ng
portion and for neasuring the quantity of reflected
light within said w ndow, and

- means (51) for judging whether the bonding state of
the inner | ead bonding is good or bad by conparing the
nmeasured quantity of reflected light with a reference
| evel . "

(Enphasi s added by the Board to the anmendnents
di stingui shing in substance the appellant's request
fromthe clains formng the basis of the decision under

appeal ).

The appel l ant submitted essentially the follow ng
argunents in support of his request:

Carity

The wording of the clains has been anended to clarify

t he nmeani ng of the expression "opening a wi ndow'. As

di scl osed in page 6, lines 22 to 36 of the description,
this expression does definitely not refer to any
structural nodifications perfornmed by etching;

Figures 4 and 5 are nentioned as showi ng an i mage of
the inner lead. Thus, the only reasonable
interpretation of the clainmed technique is such that
"opening a window' refers to a restricted area in the
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i mage of the illum nated region for subsequent
reflected |ight neasurenent therein. Since the
invention is disclosed as relating to an inner |ead
bondi ng i nspection technique, an interpretation of
"openi ng a wi ndow' whereby a portion of an upper
surface of the bonding portion is renoved is not only
contradictory to the description and the purpose of the
i nvention, but also to the preanble of clains 1 and 5.

Patentability

The expression "opening a w ndow' refers to a
restricted area in the inmage of the illum nated region,
i.e. choosing alimted area of a |arger inage taken
fromthe bonding contact. This is not suggested for the
hi ghly focussed | aser beam used in the techni que of
docunent D2, and this may not be even possible. Thus,
provi di ng a bondi ng i nspection techni que whereby a

| arge region including the bonding portion is

irradi ated and an i mage therefromis obtai ned, and
subsequently selecting alimted area ("w ndow') wthin
this imge, is novel and inventive over the technique
known from docunent D2.

In the techni que of docunent D3, a fiber optic sol der
joint inspection systemdetermnes the quality of a
specul arly soldered joint. This is done by exam ning

t he shape of the joint surface using a series of point
| i ght sources and the associ ated highlight reflection
fromthe joint surface. The light fromthe point |ight
sources reflected fromthe solder joint is detected by
a canmera, and the bond quality is determ ned according
to the received reflected light. Only light reflected
frompresel ected areas (unit areas) is received and
nmeasured. Receiving |light reflected from presel ected
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areas cannot be considered as providing a window in an
I mge, since such unit areas are sinply parts for
reconstructing the entire solder joint surface. In
contrast, in the present invention, the light intensity
i nformati on obtained in the "wi ndow' represents the
bondi ng quality of the bonding portion. Furthernore, in
docunent D3, the quality of the bonding joint is judged
dependi ng on the appearance of the whol e shape of the
bond contract. In contrast thereto, the bonding

I nspection technique of the present invention is based
on taking an i mage of the whol e bonding portion and
subsequently perform ng the judgenent whether a contact
is good or bad by neasuring light intensity within a
smal ler area ("wi ndow'). This approach is however
nei t her suggested nor obvious from docunent D3, which
suggests to proceed in an opposite way.

Reasons for the decision

1

2747.D

The appeal is adm ssible.

Adm ssibility of the anmendnents

The i ndependent clains 1 and 5 result from anendnents
to the original independent clains 1 and 4 which are
based on the application as filed (see page 6, |ines 27
to 36; see also page 9, lines 1 to 17 and Figure 10)
specifying that brightness is neasured, in particular
by the neasurenent device (15), in a predeterm ned
region (20) enconpassed by single dotted lines on the
i nner | ead surface at the bonding portion fromthe
above-nenti oned i mages shown in Figures 4 and 5 and
that, to realize this, in Figures 4 and 5, it is
preferable to open a wi ndow (21) in the predetermn ned
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region (20) to nmeasure brightness only in that portion.

Mor eover, according to the application as filed (see
page 2, lines 18 to 36; clains 1 and 4; see al so
Figures 1, 4, 5, 8 and 9), in the disclosed technique,
an illumnation light is irradiated onto a planar or
approxi mati vely planar surface of a bonding portion
between an inner | ead and an el ectrode bunp.

The further anmendnents are for consistency with these
amendnents in clains 1 and 5.

Therefore, the application satisfies the requirenent of
Article 123(2) EPC that a European patent application
may not be anended in such a way that it contains

subj ect-matter which extends beyond the content the
application as filed.

Carity

The i ndependent clains 1 and 5 now specify that
brightness is neasured in an i nmage of the planar upper
surface of the bonding portion in a region of a

sem conductor pellet, said region including a bonding
portion between an inner |ead and an el ectrode bunp. In
this imge, a window is opened and the quantity of
light reflected therein is neasured. Therefore, in
clainms 1 and 5, there is no anbiguity about the

| ocati on of the wi ndow and thus about the |ocation,
where the reflected light is neasured, i.e., in a
restricted part of the inmage. This is in accordance
with the information fromFigures 4 and 5 and the
correspondi ng text, that the predeterm ned region (20)
shown i s enconpassed by single dotted |lines on the

i nner | ead surface at the bonding portion i maged as
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I mges and that a wi ndow (21) is opened in the
predeterm ned region (20) to neasure brightness only in
that portion. Taking into account that there is thus a
si ngl e, unanbi guous neaning of the term"inmage" of the
clainms, that followng the further anendnents the
clains 1 and 5 define correctly the matter to be
protected and that these clains are consistent with the
description and drawi ngs, the Board is satisfied that
the clains are clear in the sense of Article 84 EPC

Novel ty

A nethod of testing for inspecting the bonding quality
of a bond is known from docunent D2 (see the abstract);
in this method, illumnation light froma laser (9) is
irradiated onto the surface of a sanple (12) to be
connected, the reflected diffraction pattern is

recei ved by a photodetecting tube (13) for recording on
a recorder (14) annexed thereto; and the intensity of
the reflect diffraction pattern is neasured to judge
the bondi ng quality.

However, as convincingly argued by the appellant, in

t he known net hod, after obtaining an i mage of the

regi on including a bonding portion, (i) there is no
step of recogni zing the bondi ng portion and detecting
the position of the bonding portion, and (ii) there is
no step wherein a window is opened in said i mage of an
upper surface of the bonding portion in the region,
i.e., wherein a wi ndow corresponding to a limted area
within the region shown in the inage is opened, and
wherein it is with respect to this limted area that

t he succeedi ng net hod steps of neasuring and judgi ng
are execut ed.



- 13 - T 0840/ 97

The apparatus known from docunment D2 does not in
particul ar conprise neans related to a step of opening
a wi ndow in an i mage of an upper surface of a bonding
portion in said region and further working in relation
t herew t h.

Therefore, present clains 1 and 5 are distinguished
over the nmethod and apparatus known from docunent D2.

4.2 An aut omat ed sol der joint inspection nethod is known
fromdocunent D3 (see columm 2, line 53 to columm 3,
line 2; see also Figures 1A to 1C, 3, 4 and 7A to 7D)
The nethod determ nes the quality of a specul ar
sol dered joint by exam nation of the shape of the joint
surface using illumnation by a series of point |ight
sources generated through optical fibers (38) and the
associ ated highlight reflections fromthe joint
surface. The light is reflected in a pattern fromthe
solder joint to an array of |ight responsive
transducers, such as a canera (26), at a fixed
| ocation. Uilizing the intensity values fromthe |ight
responsi ve transducer array, a binary grid map is
generated and usi ng known surface features of sol der
joints along with curves fitting techni ques, a series
of grid maps are mathematically interpreted to
reconstruct the solder joint surface. A rul e-based
system through conparison with acceptable sol der joint
surface features, evaluates and classifies the joint
for an acceptability determ nation.

However, in said known nethod, there is in particular
no met hod step of opening a window in the inmage of a
region of an upper surface of the bonding portion and
nmeasuring the quantity of reflected |ight within said
Wi ndow.

2747.D Y A
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It has been argued in the decision under appeal that,

i n docunent D3 (see colum 6, lines 15 to 20), it is
specified that although the inmage captured by the
canera (26) is that of the entire solder joint and any
given point light source illumnates the entire sol der
joint, only light rays reflected fromthe sol der joint
toward the canera (26) lens will generate highlights
and excite the transducers.

However, in the present application, opening of the

w ndow is done in the inmage itself, whereby said w ndow
corresponds to a limted area of a broader regi on shown
inthe image, and it is with respect of this limted
area that the succeedi ng nethod steps of neasuring and
judgi ng are executed. In the system of docunent D3, on
the contrary, only light rays reflected fromthe sol der
joint toward the canera (26) |ens generate highlights
and excite the transducers. This step, therefore,
corresponds to the nethod step of form ng the imge,
and not to the nmethod step of selecting a limted part
of said inmage.

Therefore, since the further prior art docunents are

| ess rel evant, the subject-matter of the clains 1 and 5
does not formpart of the state of the art and is thus
new in the sense of Article 54 EPC

I nventive step

As convincingly argued by the appellant, the technique
of docunent D2, using a focussed | aser beam is
primarily not adapted for providing an i nage wherein a
W ndow, i.e. a restricted part of the image, is to be
chosen for neasurenent of the intensity of the
reflected Iight.
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As further convincingly argued by the appellant, the

t echni que of docunent D3, using illumnation by a
series of point Iight sources generated through optica
fibers (38) and the associated highlight reflections
fromthe joint surface, the light being reflected in a
pattern fromthe solder joint to an array of |ight
responsi ve transducers, such as a canera (26), at a
fixed location, is also not adapted for providing an

I mge wherein a window, i.e. a restricted part of the
image, is to be chosen for neasurenent of the intensity
of the reflected light. In any case, there is no

i ndi cation for such a selection of a restricted area of
an "image".

The further prior art docunents are |ess rel evant.

It is also to be noted that, since docunment D3 is
concerned with testing solder joints, and not inner

| ead bondi ng, and since the test is done by identifying
the shape of the sol der neniscus and conparing it to
known sol der neni scus shapes, it cannot be considered
as a relevant starting point for the invention as
defined in clains 1 and 5, wherein in particular only a
quantity of reflected light is taken out from an
restricted part of the inmage of the bonding portion.

Therefore, to the skilled person, the subject-natter of
claim1 is not obvious having regard to the state of
the art, and, thus, it involves an inventive step in
the sense of Article 56 EPC

Mor eover, the subject-matter of claimb5 defines the
sanme invention in terns of an apparatus and, since the
arrangenent of the neans is closely related to the

met hod and since as set forth here above these neans
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are not obvious having regard to the state of the art,
this subject-matter also involves an inventive step

Consequently, a patent can be granted on this basis
(Art. 97(2) EPC).

Therefore, oral proceedi ngs, requested auxiliarily,
wer e not necessary.

For these reasons it is decided that:

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

2. The case is remtted to the first instance with the
order to grant a patent on the basis of the follow ng
patent application docunents:

Descri ption: Pages 1, 3to 5, 7 and 8 as filed,
Pages 2, 6, 9 and 10 filed with letter
dated 19 Septenber 2001;

d ai ns: Nos. 1 and 5 filed with letter dated
19 Sept enber 2001,
Nos. 2 to 4 as filed with applicant's
| etter dated 2 Decenber 1995;

Dr awi ngs: Sheets 1/3 to 3/3 as filed.

The Regi strar: The Chai r man:

2747.D
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D. Spigarelli R K. Shukl a
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