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Bef ore HAI RSTON, MARTI N and FLEM NG, Adnini strative Patent
Judges.

HAI RSTON, Adnini strative Patent Judge.

DECI S| ON ON APPEAL

This is an appeal fromthe final rejection of clains

7 through 19, 21 through 27, and 29 through 33. In an

! Application for patent filed August 23, 1995. According
to appellants, the application is a continuation of
Application 08/239,375 filed May 6, 1994, now abandoned.
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amendnent that preceded the final rejection, claim19 was
cancel ed (paper nunmber 17). Accordingly, clainms 7 through 18,
21 through 27, and 29 through 33 renmain before us on appeal.

The disclosed invention relates to a nethod of formng a
bonded structure between input/output pads on an integrated
circuit element and input/output pads on a substrate. The
bonded structure includes conposite bunps conprising a polymer
body and a conductive netal coating surroundi ng the pol yner
body whi ch provide physical and el ectrical connections between
the integrated circuit el enent input/output pads and the
substrate input/output pads.

Caim7 is illustrative of the clained invention, and it
reads as foll ows:
7. A net hod of forming a bonded structure, conprising:

providing an integrated circuit element with integrated
circuit elenent input/output pads;

providing a substrate with substrate input/output pads;

provi ding a single polynmer body on each said integrated
circuit elenment input/output pad, wherein the cross section
area of said single polynmer body on each said integrated
circuit elenent input/output pad has a circular shape and is
smal | er than that of each said integrated circuit el enment
i nput / out put pad;

provi ding a conductive netal coating upon said single
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pol ymer body on each said integrated circuit el enent

i nput/ out put pad and covering each said integrated circuit

el enent input/output pad wherein each said single polyner
body and said conductive netal coating conprises a conposite

bunp;
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bringing together said integrated circuit el enent and
said substrate so that said conposite bunps contact said
substrate input/output pads and are defornmed during said
contact; and

bondi ng said conposite bunps to said substrate
i nput / out put pads.

The references relied on by the exam ner are:?

Kanakar aj an et al. 5,298, 331 Mar. 29, 1994
(Kanakar aj an)

Chun 5, 331, 235 Jul . 19, 1994

(filed Apr. 10, 1992)
Tsukagoshi et al. (Tsukagoshi) 372 880 Jun. 13, 1990
(Eur opean Patent Application)

Fujinoto et al. 3- 62927 Mar. 19, 1991
(Fujinmoto) (Japanese Patent Application)

Saito et al. (JP4-6841) 4- 6841 Jan. 10, 1992
(Japanese Kokai)

Saito et al. (JP4-30532) 4- 30532 Feb. 3, 1992
(Japanese Patent Application)

Onozaki 4-151843 May 25, 1992

(Japanese Patent Application)
Clains 7, 8, 11, 15 and 18 stand rejected under 35 U. S. C
8§ 102(b) as being anticipated by Fujinoto or, in the
alternative, under 35 U.S.C. §8 103 as bei ng unpatentabl e over
t he conbination of Fujinoto and Saito (JP4-6841).
Clains 9, 14, 16 and 17 stand rejected under 35 U S. C

§ 103(a) as being unpatentable over Fujinoto as applied to

2Copi es of the translations of the Japanese references are
at t ached.
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clains 7, 8, 11, 15 and 18 supra, and further in conbination
with Onozaki, or in the alternative, over the conbination of
Fujimto and Saito (JP4-6841), and further in conbination with
Onozaki .

Clains 10 and 29 stand rejected under 35 U S.C. § 103(a)
as bei ng unpatentable over Fujinoto as applied to clains 7, 8,
11, 15 and 18 supra, and further in conbination with
Kanakarajan, or in the alternative, over the conbination of
Fujimto and Saito (JP4-6841) as applied to clains 7, 8, 11
15 and 18 supra, and further in conbination wth Kanakaraj an.

Clains 12 and 13 stand rejected under 35 U S.C. § 103(a)
as bei ng unpatentable over Fujinoto as applied to clains 7, 8,
11,
15 and 18 supra, and further in conbination with Saito
(JP4-30532), or in the alternative, over the conbination of
Fujimto and Saito (JP 4-6841) as applied to clains 7, 8, 11,
15 and 18 supra, and further in conbination with Saito (JP4-
30532).

Clainms 21 through 24 stand rejected under 35 U S.C. 8§
103(a) as being unpatentable over Fujinoto as applied to
clainms 7, 8, 11, 15 and 18 supra, and further in conbination
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with Chun, or in the alternative, over the conbinati on of
Fujinoto and Saito (JP4-6841) as applied to clains 7, 8,

11, 15 and 18 supra and further in conbination with Chun.
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Clains 25 and 26 stand rejected under 35 U S.C. § 103(a)
as bei ng unpatentable over Fujinoto as applied to clains 7, 8,
11, 15 and 18 supra, and further in conbination with
Tsukagoshi, or in the alternative, over the conbination of
Fujimto and Saito (JP 4-6841), and further in conbination
wi t h Tsukagoshi

Claim 27 stands rejected under 35 U.S.C. § 103(a) as
bei ng unpatentabl e over Fujinoto as applied to clains 7, 8,
11, 15 and 18 supra, and further in conbination with
Tsukagoshi, or in the alternative, over the conbination of
Fujimto and Saito (JP4-6841) as applied to clains 7,
8, 11, 15 and 18 supra, and further in conbination with
Tsukagoshi

Claim 30 stands rejected under 35 U . S.C. 8§ 103(a) as
bei ng unpat ent abl e over Fujinoto and Onozaki as applied to
claims 9, 14, 16 and 17 supra, and further in conbination with
Kanakarajan, or in the alternative, over the conbination of
Fujinoto, Saito (JP 4-6841) and Onozaki as applied to clains
9, 14, 16 and
17 supra, and further in conbination wth Kanakaraj an.

Clainms 31 through 33 stand rejected under 35 U . S.C. 8§
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103(a) as bei ng unpatentabl e over the conbination of Fujinbto
and Chun as applied to clains 21 through 24 supra, and further
in conbination wth Tsukagoshi, or in the alternative, the
conbi nation of Fujinmoto, Saito (JP4-6841) and Chun as applied
to clainms 21 through 24 supra, and further in conbination with
Tsukagoshi

Reference is made to the brief and the answer for the
respective positions of the appellants and the exam ner.

CPI NI ON

We have carefully considered the entire record before us,
and we will not sustain the 35 U S.C. 8§ 103(b) rejection of
clains 7, 8, 11, 15 and 18, and the 35 U.S.C. § 103(a)
rejections of clainms 8 through 10, 12 through 14, 16, 17, 21
t hrough 27, and 29 through 33. However, we will sustain the
35 U.S.C. §8 103(a) rejection of clains 7, 11, 15 and 18. As

indicated infra, a new ground of rejection of clainms 7 through

18, 21 through 27, and
29 through 33 has been entered under the provisions of 37 CFR
8§ 1.196(hb).

The 35 U.S.C. § 102(b) Rejection of Cains 7, 8 11 15 and 18

The 35 U.S.C. § 102(b) Rejection of

8



Appeal No. 1998-0096
Appl i cation No. 08/518, 182

Clains 7., 11, 15 and 18 Based on Fujinpto

To anticipate a claim a prior art reference nust
di scl ose every limtation of the clained invention, either

explicitly or inherently. See Gaxo Inc. v. NovopharmLtd.,

52 F. 3d 1043, 1047, 34 USPQ2d 1565, 1567 (Fed. G r. 1995).
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Claim7 is directed to a nethod of form ng a bonded
structure between an integrated circuit el enent having
i nput/out put pads and a substrate having substrate

i nput/out put pads, which nethod conprises, inter alia, the

st eps of:

provi ding a single polyner body [wherein each
si ngl e polymer body has a conductive netal coating
t hereon which conprises a conposite bunp] on each
said integrated circuit el enment input/output pad,
wherein the cross section area of said single
pol ynmer body on each said integrated circuit el enment
i nput/output pad has a circular shape and is smaller
than that of each said integrated circuit el ement
i nput / out put pad;

bringing together said integrated circuit
el enent and said substrate so that said conposite
bunps contact said substrate input/output pads and
are defornmed during said contact; . . . (enphasis
added) .

Fujimto discloses a nethod of form ng a bonded
structure, conprising the steps of: providing a single polyner
body 24 on each input/output pad 23 of integrated circuit
el enent 20; providing a conductive nmetal coating 25 upon the
pol ymer body and covering the input/output pads, wherein each
pol ymer body and netal coating conprises conposite bunp 26;
provi di ng a nonconductive adhesive 28 nade of a photocuring
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insulating resin between the integrated circuit el enent 20 and
the substrate 30; and bringing together the integrated circuit
el emrent 20 and the substrate 30, whereby the adhesive 28 is
har dened by the application of |ight energy 31 and the
conposite bunps 26 contact the substrate input/output pads 29
and are deformed (Figures

1-2). Fujinoto further discloses that nmetal coating 25 is
made of Ti-Pd-Au, i.e, an adhesion |layer, a barrier |layer and
a conductor |ayer (Translation, page 11).

The exami ner has determ ned that the cross section area
of the single polynmer body of Fujinoto has “a circul ar shape
and is smaller than each of the pads” (Answer, page 4).
Appel I ants have not di sputed such a determ nation, but they
have argued that appellants’ conposite bunps have “a circul ar
shape prior to the formation of the bonded structure while the
projecting electrode of Fujinoto has an essentially square
cross section prior to bonding the sem conductor elenent to
the wiring board" (Brief, page 17).

Pending clains are to be given their broadest reasonable

interpretations. |In re Zletz, 893 F.2d 319, 321, 13 USPQd

1320, 1322 (Fed. Cir. 1989). In interpreting claim7, we are
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of the opinion that the conposite bunps having a circul ar
cross section nust be provided on the integrated circuit

el ement prior to bonding together the integrated circuit

el enent and the substrate. W agree with the appellants that

Fuj i mot o does not

12
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di scl ose the conposite bunps that have a circul ar shape prior
to the formati on of the bonded structure.

Accordingly, it is evident that Fujinoto does not
di scl ose every limtation of claim7. Since clains 11, 15 and
18 depend fromclaim?7, it follows that Fujinoto does not
di scl ose every limtation of claims 11, 15 and 18. Thus, we
do not sustain the 35 U . S.C. §8 102(b) rejection of clains 7,
11 15 and 18.

The 35 U.S.C. § 102(b) Rejection of daim$8 Based on Fujinoto

Claim8 is directed to a nethod of form ng a bonded
structure between an integrated circuit el enent having
i nput/out put pads and a substrate having substrate

i nput/ out put pads, which nethod conprises, inter alia, the

steps of:

provi ding a single polyner body [wherein each
singl e polyner body has a conductive netal coating
t hereon which conprises a conposite bunp] on each
sai d substrate input/output pad, wherein the cross
section area of said single polynmer body on each
sai d substrate input/output pad has a circular shape
and is smaller than that of each said substrate
i nput / out put pad;

bringi ng together said integrated circuit
el enent _and said substrate so that said conposite

13
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bunps contact said integrated input/output pads and
are defornmed during said contact; . . . (enphasis
added) .

Appel | ants have argued t hat

[i]n Caim8 conposite bunps are fornmed on the

substrate before the bond is forned and not the

integrated circuit element, as in Fujinoto and Saito

(JP4-6841). . . The conposite bunps of O aim8 have

a circular shape prior to the formation of the

bonded structure while the projecting el ectrode of

Fujimto has an essentially square cross section

prior to bonding the sem conductor elenent to the

Wi ring board. (Brief, pages 18-19).
The exam ner has replied that “[c]ontrary to appellant’s [sic]
assertion otherwise, claim8 is not |imted in scope to a
process wherein the bunps are fornmed on the substrate before
the bond is forned and not the integrated circuit el enent,
.” (Answer, page 14). Thus, there is a disagreenent between
t he appel l ants and the exam ner regardi ng whether claim8
calls for the conposite bunps to be fornmed on the substrate
before the bond is forned.

In interpreting claim8, it is our opinion that the

conposite bunps having a circul ar shape nust be provided on

the substrate pads before the step of bringing together the
substrate and the integrated circuit element. Fujinoto does
not di sclose the conposite bunps being provided on the

14
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substrate pads; rather, Fujinpbto discloses the conposite bunps

on | C elenent pads. WMreover, Fujinoto’ s conposite bunps do

not have a circular cross section prior to bonding together

the integrated circuit elenent and the substrate.

15
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Accordingly, it is evident that Fujinoto does not
di scl ose every limtation of claim8. Therefore, we do not
sustain the
35 U.S.C. 8 102(b) rejection of claim 8.

The 35 U.S.C. § 103(a) Rejections of Cdains 7,
10 through 12, 15 through 18 and 25

The 35 U.S.C. § 103(a) Rejection of dains 7, 11
15 and 18 Based on the Conbi nati on of
Fujinoto and Saito (JP4-6841)

The exam ner bears the initial burden of presenting a

prima facie case of obvi ousness. In re Rijckaert, 9 F.3d

1531, 1532, 28 USPRd 1955, 1956 (Fed. Cir. 1993). A prinma
faci e case of obviousness is established when the teachings of
the prior art references woul d appear to have suggested the
clainmed invention to one of ordinary skill in the art. See In
re Bell, 991 F.2d 781, 783, 26 USPQ2d 1529, 1531 (Fed. G r
1993) .

The exam ner has determned that Saito (JP4-6841)
“teaches that a columar shaped body and a spherical (hence
circular) shaped cross section are equivalents in a process
conprising a step of providing a netal coated pol yner body

conposite bunp simlar to the process of the instant

16
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i nvention” (Answer, page 5). The exam ner has concl uded
that it would have been obvious to substitute the spherical
shaped bunp of Saito for the columar bunp of Fujinoto;

furthernore, the exam ner has added

17
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t hat choosing a particul ar shape woul d have been “an obvi ous
matter of design choice” (Answer, page 5).
Turning first to appellants’ argunent that “the conposite

bunps are deformed when the bond is formed rather than

undergoing elastic conpression, as in Fujinmoto and Saito (JP

4-6841)" (Brief, pages 17, 20-21 and 23), we find it to be
unper suasi ve because it is not commensurate with the scope of
claims 7, 11,

15 and 18 whi ch makes no nenti on of “undergoing elastic

conpression . . .” (enphasis added). What is recited in those

clains is “bringing together said integrated circuit el enent

and sai d substrate so that said conposite bunps contact said

substrate input/output pads and are deforned during said

cont act , (emphasi s added). That is exactly what
Fuj i noto di scl oses: conposite bunps 26 are deforned during

their contact with substrate input/output pads 29 (Figure 2c).

Turning next to appellants' assertions that “a
nonconduct i ve adhesi ve between the integrated circuit el ement

and the substrate is not required, as in Fujinoto, . . .” and

18
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“the conductive netal coating does not need to be a plated
coating, as in Saito (JP 4-6841). . . " (Brief, pages 17
20-21 and 23), we find these assertions to be unconvincing.
The transitional open-ended term “conprising” in a claimdoes
not exclude additional, unrecited elenments; therefore, whether
or not Fujinoto and Saito (JP4-6841) disclose nore than what
the clainmed invention recites is irrelevant under 35 U.S.C. 8§
103( a) .

Turning lastly to appellants’ contention that the pol yner
body recited in clains 7, 11, 15 and 18 “can be an insulating
materi al and does not need to be conductive, as in Saito
(JP4-6841)" (Brief pages 17, 20-21 and 23), we see such a
contention to be unpersuasive. The term “pol yner body”

i ncl udes insulating polymer and conductive polyner; therefore,
the cl ai ned “pol yner body” reads on a “conductive polyner
body.” Furthernore, the exam ner has relied on Saito (JP4-
6841), not for its disclosure of the polyner body material,
but, for its teaching of the equivalents of different polyner
body shapes, i.e., columar, spherical, and cylindrical
shapes.

In view of the foregoing, we determne that the only

19
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difference between Fujinoto and the clained invention is that
Fuj i not o does not di scl ose pol yner conposite bunps that have a
circular cross section prior to bonding together the substrate
and the integrated circuit elenent. Saito (JP4-6841) provides
for such a deficiency, disclosing that the conposite bunps
have "a cylindrical shape, but this inventionis not |limted
by these exanples. Any shapes including spherical shapes and
col umar shapes are, of course, applicable” (Translation, page
8). W agree with the exam ner that Saito (JP4-6841) “teaches
that a columar shaped body and a spherical (hence circul ar)
shaped cross section are equivalents. . .” (Answer, page 5).
We find it abundantly clear that the conbi ned teachings of
Fujimto and Saito (JP4-6841) woul d have suggested the
i nt erchangeability of the columar-shaped pol ynmer body with
the cylindrical (or spherical)-shaped polymer body. Thus, the
conbi nation of Fujinmdto and Saito (JP4-6841) woul d have
suggested to one skill in the art the substitution of Saito’s
cylindrical (or spherical)-shaped pol yner body for Fujinoto’ s
col umar - shaped pol ymer body to arrive at the clainmed
i nventi on.

I n addition, we have before us in clains 7, 11, 15 and 18

20
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a method of form ng a bonded structure whose patentability
possi bly depends only on the shape of the polyner body. Mere
change in shape is obvious as a matter of choice, absent

per suasi ve evidence that the particular shape is significant
and unexpected. Undoubtedly, unexpected results over the
prior art may in sonme cases be persuasive of unobvi ousness;
however, the burden is on appellants to show it by objective
evi dence. Neither data of conparative tests nor other

obj ective evidence is offered here. What is given here is
only a conclusory statenent of counsel that “[t]he circul ar
shape has distinct advantages in ease of manufacture and
reliability especially for adhesion of a nmetal coating on the
bunmp” (Brief, page 17). Counsel’s conclusory statenents do

not suffice. Thus, appellants’ rebuttal is not persuasive.

Accordingly, we sustain the 35 U S.C. 8§ 103(a) rejection
of claims 7, 11, 15 and 18 based on the conbi nati on of
Fujinoto and Saito (JP4-6841).

The 35 U.S.C. § 103(a) Rejection of Caim10 Based on the
Conbi nation of Fujinobto and Kanakarajan, or in the

Al ternative,
t he Conbi nation of Fujinpto, Saito (JP4-6841) and Kanakar aj an

21
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Gl aim 10, which depends fromclaim7, further recites
"wherein said polyner is polyamc acid polyam de.” Fujinoto
and Saito (JP4-6841) neither teach nor suggest the polyner
body bei ng pol yam c acid pol yam de. Kanakaraj an has been
relied on by the examner for its disclosure of “a process of
manuf acturing flexible polyam c acid pol yam de netal -cl ad
lam nates for use in flexible printed circuits and tape
aut omat ed bondi ng applications” (Answer, page 6). Wile it
may be well known that polyam c acid pol yam de has “desirable
thermal , nmechanical and electrical properties,” as the
exam ner has asserted (Answer, page 7), this does not anobunt
to a reason why one of ordinary skill in the art would have
been led to replace Fujinoto’s polynmer used in the conposite
bunps wi th Kanakarajan’s pol yam c acid pol yam de | am nate
known for its use in flexible printed circuits and tape
aut omat ed bondi ng applications. W fail to perceive any
t eachi ng, suggestion or notivation in the applied prior art
whi ch woul d have | ed one of ordinary skill in the art to
substitute Kanakarajan’'s polyam c acid pol yam de for
Fujinoto’s polyner body to arrive at the clainmed invention.
It is our opinion that the exam ner’s determ nation of

22
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obvi ousness i s based on inperm ssible hindsight anal ysis
“wherein that which only the inventor taught is used agai nst

its teacher.” WL. Gore & Assoc. v. Grlock, Inc., 721 F.2d

1540, 1553, 220 USPQ 303,

313 (Fed. Cir. 1983), cert. denied, 469 U S. 851 (1984).

Consequently, the exam ner has failed to establish a prim
faci e case of obviousness.

Therefore, we do not sustain the obviousness rejection of
cl aim 10 based on the conbination of Fujinoto and Kanakar aj an,
or in the alternative, based on the conbination of Fujinoto,

Saito (JP4-6841) and Kanakar aj an.
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The 35 U.S.C. §8 103(a) Rejection of Cdaim1il2
Based on the Conbination of Fujinpto and Saito (JP4-30532), or

in the Alternative, the Conbination Fujinpto,
Saito (JP4-6841) and Saito (JP4-30532)

Claim 12, which depends fromclaim?7, further recites “a
conductive adhesive between said conposite bunps and said

substrate input/output pads” (enphasis added).

Fujimto and Saito (JP 4-6841), taken alone or in
conbi nati on, do not teach or suggest such a limtation. 1In
rejecting claim1l12, the examner has relied on Saito (JP4-
30532) to provide such a deficiency of Fujinoto and Saito
(JP4-6841); however, he has not net his burden of establishing

a prima facie -case of obviousness. Saito (JP4-30532) teaches

t hat conductive adhesive 7 is provided between substrate bunps

6 and integrated circuit elenent 1 (Translation, pages 5-6),

not between conposite bunps and substrate input/output pads as

clainmed. The nere fact, however, that the prior art could be
nodi fied in the manner suggested by the exam ner woul d not
have nmade the nodification obvious unless the prior art

suggested the desirability of the nodification. |In re Gordon,

733 F.2d 900, 902, 221 USPQ 1125, 1127 (Fed. Cir. 1984).

Fuj i mot o does not need any conductive adhesive between the
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conposite bunps and the substrate input/output pads, and the
applied prior art fails to suggest any notivation for, or the
desirability of, providing such a conductive adhesive. In our
view, the exam ner’s proposed nodification anbunts to an
i nper m ssi bl e hi ndsi ght reconstruction of the clainmed
invention. Wthout having the benefit of appellants’
di scl osure, one of ordinary skill in the art would not have
provi ded a conductive adhesi ve between Fujinoto’ s conposite
bunps and the substrate pads to arrive at the clained
i nventi on.
Consequently, we do not sustain the obviousness rejection
of claim 12 based on the conbination of Fujinoto, Saito
(JP4-30532), or in the alternative Fujinoto, Saito (JP4-
6841) and Saito (JP4-30532).
The 35 U.S.C. 8§ 103(a) Rejection of dainms 16 and 17
Based on the Conbination of Fujinobto and Onozaki. or in the

Alternative, the Conbinati on of Fujinpto,
Saito (JP4-6841) and Onozaki

Clainms 16 and 17, which depend fromindependent claim?7,
further recite "wherein said bonding is provided by
t her nroconpr essi on bondi ng," and "wherein said bonding is

provi ded by application of heat energy,"” respectively.

25



Appeal No. 1998-0096
Appl i cation No. 08/518, 182

Fujimto and Saito (JP4-6841), taken alone or in
conbi nati on, do not teach or suggest such limtations. The
exam ner has relied on Onozaki to provide for the deficiencies
of Fujinoto and Saito (JP4-6841), but has failed to establish

a prima facie case of obviousness. Wile Fujinpbto discloses

that the polynmer conposite bunps of the integrated circuit

el enrent are pressed onto the substrate pads and the integrated
circuit elenent is bonded to the substrate with insul ating
adhesi ve t herebetween, Onozaki teaches bonding IC netallic
bunps 4 to substrate nmetallic bunps 7 with conductive adhesive
5 therebetween by heat energy and thernoconpressi on processes.
Onozaki, therefore, does not teach the use of heat energy and
t her noconpr essi on processes for bondi ng insul ati ng adhesi ve
such as that of Fujinoto. Moreover, Onozaki’s bunps are nade
of high nelting point netals, such as Cu, Ti, etc. (not

pol ymer as clainmed), and the purpose of Onozaki’s invention is
to prevent the bunps from being crushed during heat energy and
t her noconpressi on processes for sufficiently ensuring the

hei ght of the bonding part (Translation, pages 4 through 6).
Thus, Onozaki teaches away fromthe use of bunps having a

pol ymer body which are defornmed at the tinme of bonding as
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cl ai nmed.

In conmbining Fujinoto, Saito (JP4-6841) and Onozaki, the
exam ner has failed to recognize that all of the rel evant
teachings of the cited references nust be considered in
determ ni ng what they would have fairly taught one having
ordinary skill in the art. He has picked enough teachings
from Onozaki regardi ng heat energy and thernoconpression
processes, ignoring the fact that Onozaki teaches away from
the use of bunp el ectrodes having a pol yner body defornmed when
bonded together, and the fact that Onozaki does not teach the
use of heat energy and thernoconpression processes for bonding
i nsul ati ng adhesive. Furthernore, there is no suggestion,
teaching or notivation in the applied prior art that would
have | ed one of ordinary skill in the art to nodify Fujinoto
and Saito (JP4-6841) by enpl oyi ng heat energy and
t her noconpr essi on processes for bondi ng the bonded structure
to arrive at the clained invention. In our opinion, it is
only through inperm ssible hindsight analysis that the
exam ner has conme up with the proposed nodification

Therefore, we do not sustain the obviousness rejection of
clains 16 and 17 based on the conbination of Fujinoto and

27



Appeal No. 1998-0096
Appl i cation No. 08/518, 182

Onozaki, or in the alternative the conbination of Fujinoto,
Saito (JP4-6841) and Onozaki .

The 35 U.S.C. § 103(a) Rejection of Caim?25 Based on
the Conbination of Fujinpbto and Tsukagoshi, or in the
Alternative, the Conbination Fujinoto,

Saito (JP4-6841) and Tsukagosh

Cl aim 25, which depends fromclaim?7, further recites,
inter alia, "wherein said conductive netal coating consists of
alumnum"” Fujinoto and Saito (JP4-6841), taken alone or in
conbi nati on, do not teach the conductive netal coating
consi sting of alum num Tsukagoshi discloses al um num coat ed
polymeric particles 8 (page 6, |lines 35-58) that are dispersed
i n an adhesi ve conponent to be used as bonding materi al
between an I C el enent and a substrate (page 7, |lines 40-41).
There is no teaching, suggestion or notivation in the applied
prior art regarding the substitution of Fujinoto’ s bunp
conductive layer 25 -- which is made of Cr-Au, Ti-Pd-Au, or
the like -- with Tsukagoshi’s alum num | ayer 9 of very fine
particles 8. In our view, the exam ner’s proposed
nodi fication anounts to an inperm ssi bl e hindsi ght
reconstruction of the clainmed invention. Wthout having the

benefit of appellants’ disclosure, one of ordinary skill in
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the art would not have substituted Tsukagoshi’s al um num | ayer

9 of very fine particles 8 for Fujinoto’ s bunp conductive

| ayer 25.

Accordingly, we do not sustain the obviousness rejection
of claim25 based on the conbination of Fujinboto and
Tsukagoshi, or in the alternative based on the conbi nation of
Fujimoto, Saito (JP4-6841) and Tsukagoshi

The 35 U.S.C. § 103(a) Rejection of Cains 8, 13, 26 and 29

The 35 U.S.C. § 103(a) Rejection of Cdaim8 Based on

the Conbination of Fujinbto and Saito (JP4-6841)

In interpreting claim8, it is our view that the
conposite bunps nust be provided on the substrate pads before
the step of bringing together the substrate and the integrated
circuit element. We agree with the appellants’ argunent that
the "conposite bunps are formed on the substrate before the
bond is fornmed and not the integrated circuit elenent, as in
Fujinmto and Saito (JP 4-6841)" (Brief, page 18). The
di fferences between the device resulting fromthe applied
prior art and the clainmed invention still exist. As such, the

exam ner has failed to establish a prinma facie case of

obvi ousness.
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Accordingly, we do not sustain the obviousness rejection
of claim8 based on the conbination of Fujinbto and Saito
(JP4-6841) .
The 35 U.S.C. 8§ 103(a) Rejection of Caim313 Based on
t he Conbination of Fujinoto and Saito (JP4-30532),

or in the Alternative, the Conbi nation
Fujinoto, Saito (JP4-6841) and Saito (JP4-30532)

Claim 13, which depends fromclaim@8, further recites "a
conductive adhesive between said conposite bunps and said
integrated circuit input/output pads.” Fujinmto and Saito

(JP4-6841), taken al one or together, do not teach or suggest

"a conductive adhesive between said conposite bunps and said

integrated circuit input/output pads" (enphasis added). Saito

(JP4-30532)t eaches away fromthe use of bunp el ectrodes having
a polynmer body deforned when bonded together. Saito (JP4-
30532) teaches the steps of providing bunp el ectrodes 6 on
substrate

2 (Figure 5) and bringing together the IC elenent 1 and
substrate 2 so that the bunp el ectrodes contact. The purpose
of the invention in Saito (JP4-30532) is to keep the hei ght of
the projecting el ectrode bunp "constant, and connection is

stable for face down bondi ng" (Transl ation, pages 7 and 10).
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Saito (JP4-30532) teaches that the bunp el ectrodes are

made of a conductive netal material, such as Au, Ag, Cu, etc.

-- not polyner as clained (Transl ation, page 7).

The teachings of prior art references are to be viewed as
t hey woul d have been viewed by one of ordinary skill.

Ki nberly-d ark v. Johnson & Johnson, 745 F.2d 1437, 1454, 223

USPQ 603, 614 (Fed. Cir. 1984); In re Mercier, 515 F. 2d 1161

1165,

185 USPQ 774, 778 (CCPA 1975). In conbining Fujinmto and
Saito (JP 4-6841) with Saito (JP 4-30532), the exam ner has
failed to recognize that all of the relevant teachings of the
cited references nmust be considered in determ ning what they
fairly teach to one having ordinary skill in the art. He has
pi cked enough teachings from Saito (JP4-30532) regarding
provi di ng bunp el ectrodes 6 on substrate 2 (Figure 5) and
bringing together the I1C elenent 1 and substrate 2 so that the
bunp el ectrodes contact, ignoring the fact that Saito (JP4-
30532)teaches away fromthe use of bunp el ectrodes having a
pol ymer body defornmed when bonded together. In our opinion,

t he exam ner’s proposed nodification amounts to an

i nper m ssi bl e hi ndsi ght reconstruction of the clai nmed
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i nvention. Wthout having the benefit of appellants’

di scl osure, one of ordinary skill in the art would not have
provi ded a conductive adhesive between Fujinbto’ s conposite
bunps and the integrated circuit pads.

Accordingly, we do not sustain the obviousness rejection
of claim 13 based on the conbination of Fujinoto, Saito (JP4-
6841) and Saito (JP4-30532).

The 35 U.S.C. § 103(a) Rejection of C aim?26 Based on
t he Conbination of Fujinmoto and Tsukagoshi, or in the

Alternative, the Conbi nation Fuji noto,
Saito (JP4-6841) and Tsukagoshi

Claim 26, which depends fromclaim@8, further recites
inter alia, "wherein said conductive netal coating consists of
alumnum™ Fujinoto and Saito (JP4-6841), taken alone or in
conbi nation, do not teach or suggest that the conposite bunps
are provided on the substrate pads before the step of bringing
together the substrate and the integrated circuit el enent as
called for in claim8. Tsukagoshi does not cure such
defi ci enci es.

Accordingly, we do not sustain the obviousness rejection
of claim 26 based on the conbination of Fujinoto and

Tsukagoshi, or
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in the alternative based on the conbination of Fujinoto, Saito
(JP4-6841) and Tsukagoshi .
The 35 U.S.C. § 103(a) Rejection of Caim?29 Based on the

Conbi nation of Fujinoto and Kanakarajan, or in the
Al ternative,

Based on the Conbi nati on of Fujinoto,
Saito (JP4-6841) and Kanakar aj an

Claim 29, which depends fromclaim@8, further recites
"wherein said polynmer is polyamc acid polyimde." Fujinoto
and Saito (JP4-6841), taken alone or in conbination, do not
teach or suggest that the conposite bunps are provided on the
substrate pads before the step of bringing together the
substrate and the integrated circuit elenent as called for in
claim8. Kanakarajan does not make up for such deficiencies.

Accordingly, we do not sustain the obviousness rejection
of claim 29 based on the conbi nation of Fujinoto and
Kanakarajan, or in the alternative, based on the conbination
of Fujinoto, Saito (JP4-6841) and Kanakar aj an.

The 35 U.S.C. § 103(a) Rejections of Cains 9, 14, 27 and 30

The 35 U.S.C 8§ 103(a) Rejection of dains 9 and 14
Based on the Conbination of Fujinpoto and Onozaki, or in the
Alternative, the Conbination of Fujinpbto, Saito (JP4-6841)
and Onozaki

Claim9 and its dependent claim 14 recite, inter alia,
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the steps of:

provi ding a single polynmer body on each said
integrated circuit elenment input/output pad and each
sai d substrate input/output pad, wherein the cross
section area of said single polyner body. . . has a
circular shape. . . ;

bringing together said integrated circuit
el enent and said substrate so that said conposite
bunps contact and are deforned during said contact;
(enmphasi s added).

Fuj i mot o does not disclose that the conposite bunps
having a pol ymer body are provided on both "integrated circuit

el enent i nput/out put pad and substrate input/output pad.

," and "the integrated circuit elenent and said substrate.

are brought together "so that said conposite bunps contact
and are deformed during said contact. . ." (enphasis added).
Saito (JP4-6841) does not cure such deficiencies.

Onozaki teaches bonding netallic bunps 4 of the
integrated circuit elenment to netallic bunps 7 of the
substrate with bonding | ayer 5 between the netallic bunps by
the process of thernoconpression. However, Onozaki’s bunps
are made of high nelting point metals, such as Cu, Ti, etc.

(not polynmer as clained), and the purpose of Onozaki’s
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invention is to prevent the bunps from being crushed during
bondi ng for sufficiently ensuring the height of the bonding
part (Translation, pages 4 and 6). Thus, Onozaki teaches away
fromthe use of polynmer bunps which are deforned at the tine
of bondi ng.

In conmbining Fujinoto, Saito (JP4-6841) and Onozaki, the
exam ner has failed to recognize that all of the rel evant
teachings of the cited references nust be considered in
determ ning what they fairly teach to one having ordinary
skill in the art. He has picked enough teachings from Onozak
regar di ng bonded together the bunps on both the integrated
circuit elenment and the substrate, ignoring the fact that
Onozaki teaches away fromthe use of bunp el ectrodes having a
pol ymer body deforned when bonded together. [In our opinion,

t he exam ner’s proposed nodification amounts to an
i mper m ssi bl e hi ndsi ght reconstruction of the clained
invention. Therefore, the examner has failed to establish a

prima faci e case of obvi ousness.

Accordingly, we do not sustain the obviousness rejection
of clainms 9 and 14 based on the conbination of Fujinoto and

Onozaki, or in the alternative the conbination of Fujinoto,
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Saito (JP4-6841) and Onozaki .

The 35 U.S.C. § 103(a) Rejection of daim?27 Based on

t he Conbination of Fujinbto and Tsukagoshi., or in the

Alternative, the Conbination Fujinpbto, Saito (JP4-6841)
and Tsukagoshi

As di scussed supra regarding claim9, Fujinoto does not
di scl ose that the conposite bunps having a pol yner body are

provi ded on both "integrated circuit el enent input/output pad

and substrate input/output pad," and "the integrated circuit

el enent and said substrate" are brought together "so that said

conposite bunps contact and are defornmed during said contact”
(enmphasi s added). Both Saito (JP4-6841) and Tsukagoshi do not
make up for such deficiencies. Wth respect to claim 27,

whi ch depends fromclaim9, it follows that the exam ner has

failed to establish a prima facie case of obvi ousness.

Accordingly, we do not sustain the obviousness rejection
of claim 27 based on the conbination of Fujinoto and
Tsukagoshi, or in the alternative based on the conbi nation of
Fujimoto, Saito (JP4-6841) and Tsukagoshi

The 35 U.S.C. § 103(a) Rejection of O aim 30 Based on the
Conbi nation of Fujinoto, Onozaki and Kanakarajan, or in the

Alternative, the Conbination of Fujinoto,
Saito (JP4-6841), Onozaki and Kanakar aj an

Cl ai m 30, which depends fromclaim9, further recites
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"wherein said polyner is polyamc acid polyimde." Fujinoto,
Saito (JP4-6841), and Onozaki, taken singly or together, do
not teach that the polyner is polyamc acid polyimde.

As the exam ner stated, Kanakarajan's disclosure relates
to "a process of manufacturing flexible polyamc acid
polyi m de netal-clad |lam nates for use in flexible printed
circuits and tape autonmated bondi ng applications” (Answer,

page 6). As such
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Kanakar aj an does not disclose that polyamc acid polyimde is

to be used in conposite bunps. W fail to perceive any

t eachi ng, suggestion or notivation in the applied prior art

whi ch woul d have | ed one of ordinary skill in the art to

substitute Kanakarajan’'s polyam c acid polyimde for

Fujinoto’s polyner body to arrive at the clainmed invention.

It is our opinion that the exam ner’s determ nation of

obvi ousness i s based on inperm ssible hindsight analysis.
Accordingly, we do not sustain the obviousness rejection

of claim 30 based on the conbination of Fujinoto, Onozaki and

Kanakarajan, or in the alternative the conbination of

Fujinoto, Saito (JP4-6841), Onozaki and Kanakar aj an.

The 35 U S.C._§ 103(a) Rejections of dainms 21
t hrough 24 and 31 through 33

The 35 U.S.C. 8§ 103(a) Rejection of dains 21 through 24
Based on the Conbination of Fujinmbto and Chun, or in the
Alternative, the Conbination of Fujinoto,
Saito (JP4-6841) and Chun

Claim21 and its dependent clains 22 through 24 are
directed to a nethod of form ng a bonded structure, conprising
inter alia "bonding said structure by neans of a tape
aut omat ed bondi ng process.” Fujinoto and Saito (JP4-6841),
taken al one or in conbination, do not teach a tape autonated
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bondi ng process for bondi ng sol der bunps of an IC elenent to
t hose of another IC elenent or to the TAB | eads. Appellants
have argued that "[a]lthough Chun describes the use of tape
aut omat ed bonding it is used in conbination with a solder to
formthe bond" (Brief, page 37). W agree with appellants.
We perceive no reason why one of ordinary skill in the art
woul d have been notivated to substitute Chun’s sol der bunps
for Fujinoto’s polyner bunps, utilizing the tape automated
bondi ng process. Even assum ng arguendo that there was
notivation for such a substitution, the device resulting from
the conbined prior art references would have been different
fromthe clainmed invention because the conposite bunps woul d
have been nmade of sol der rather than polyner as cl ai ned.

Accordingly, we do not sustain the obviousness rejection
of clainms 21 through 24 based on the conbination of Fujinoto
and Chun, or in the alternative, the conbination of Fujinoto,
Saito (JP4-6841) and Chun.

Nor do we sustain the obviousness rejection of clains 31
t hrough 33, which depend ultimately fromclaim 21, as being
unpat ent abl e over the conbi nation of Fujinoto, Chun and
Tsukagoshi, or in the alternative, over the conbination of
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Fujimto, Saito (JP4-6841), Chun and Tsukagoshi, because
Tsukagoshi does not make up for the deficiencies of Fujinoto,
Saito (JP4-6841), and Chun, as di scussed above regarding
clainms 21 through 23.

Rej ection under 37 CFR 8§ 1.196(hb)

Pursuant to the provisions of 37 CFR § 1.196(b), we
hereby enter the foll ow ng new grounds of rejection:

Clainms 7 through 18, 21 through 27, and 29 through 33 are
rejected for failure to conply with the witten description
requi renent of the first paragraph of 35 U S.C. 8§ 112. In
particular, we find that the originally filed application
di scl osure does not support the recitations "the cross section

area of said single polynmer body. . .has a circular shape and

is smaller than that of each said integrated circuit el enment
i nput/output pad; . . ." (clainms 7 and 9), "the cross section

area of said single polynmer body. . .has a circular shape and

is smaller than that of each said substrate input/output pad;

." (claim8), "said conposite bunps have a circular cross

section; . . ." (claim?2l), "the cross section area of said
single polynmer body. . .is smaller than that of each said
integrated circuit elenment input/output pad. . . " (claim?22),
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and "the cross section area of said single polyner body. . .is
smal l er than that of each said substrate input/output pad,;
(clains 9 and 23).

The test for determning conpliance with the witten
description requirenent is whether the originally filed
specification disclosure reasonably conveys to one of ordinary
skill in the art that applicant had possession of the subject

matter |ater clained. In re Kaslow, 707 F.2d 1366, 1375,

217 USPQ 1089, 1096 (Fed. Cr. 1983). 1n re Edwards, 568 F.2d

1349, 1351, 196 USPQ 465, 467 (CCPA 1978) ("The function of
the description requirenent is to ensure that the inventor had
possession, as of the filing date of the application relied
on, of the specific subject matter later clainmed by hini).
Here, appellants have failed to conply with such a
requi renment. The only portion of the specification (page 8)
di scl osi ng the dinmensions of the conposite bunps is as
fol |l ows:
The input/out put pads are formed of a nmetal such as
alumnumw th a diameter of about 90 microns. Each
conposite bunp conprises a single polyner body 32
and a conductive netal coating 36 covering the

pol ymer body. . . . The polynmer body has a thickness
of between about 5 and 25 m crons.
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The above excerpt does not inplicitly or explicitly
di scl ose that the cross section area of the single polyner

body or conposite bunps has a circular shape and is snaller

than that of each pad.
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We are m ndful that application drawi ngs may provide the
witten description requirenent as required by the first

paragraph of 35 U . S.C. 8 112. See Vas-Cath Inc. v. Mbhurkar,

935 F.2d 1555, 1564, 19 USPQ2d 1111, 1117 (Fed. Gr. 1991).
Here, all appellants’ Figures 1-10 illustrate pol ynmer body and
conposite bunps that have an arc-shaped (not circular)

vertical cross section area. Moreover, there is nothing in

t hose draw ngs which disclose that the cross section area of

the single polyner body is smaller than that of the pads. On
the contrary, these drawings illustrate that the verti cal
cross section area of the single polynmer body is lLarger than
that of the pads. Wth respect to the size and shape of the
hori zontal cross section area of the polynmer body and the
conposite bunps, appellants’ drawings inplicitly or explicitly
illustrate none.
DECI SI ON

The decision of the examner rejecting clains 7, 11, 15
and 18 under 35 U. S.C. § 103(a) is affirmed. However, the
deci sion of the exam ner rejecting clainms 7, 8, 11, 15 and 18
under
35 U S.C 8 102(b) and clains 8 through 10, 12 through 14, 16,
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17, 21 through 27 and 29 through 33 under 35 U.S.C. § 103(a)
is reversed. Accordingly, the decision of the exam ner is
affirmed-in-part.

In addition, this decision contains a new ground of
rejection of clainms 7 through 18, 21 through 27, and 29
t hrough 33 pursuant to 37 CFR § 1.196(b) (anended effective
Dec. 1, 1997, by final rule notice, 62 Fed. Reg. 53,131,
53,197 (Cct. 10, 1997) 1203 Of. Gaz. Pat. & Trademark O fice
63,122 (Cct. 21, 1997)). 37 CFR 8§ 1.196(b) provides, "A new
ground of rejection shall not be considered final for purposes
of judicial review"

Regardi ng any affirmed rejection 37 CFR § 1.197(b)
provi des:

(b) Appellant may file a single request for
rehearing withing two nonths fromthe date of the
ori gi nal deci sion.

37 CFR 8 1.196(b) also provides that the appellants,

WTH N TWO MONTHS FROM THE DATE OF THE DECI SI ON, nust exerci se

one of the following two options with respect to the new
grounds of rejection to avoid term nation of proceedings (37
CFR 8 1.197(c)) as to the rejected clains:

(1) Submt an appropriate anmendnent of the
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claims so rejected or a show ng of facts relating
to the clains so rejected, or both, and have the
matter reconsi dered by the exam ner, in which event
the application will be remanded to the exani ner.

(2) Request that the application be reheard

under 8 1.197(b) by the Board of Patent Appeals and

I nterferences upon the sane record.

Shoul d the appellants el ect to prosecute further before
the Primary Exam ner pursuant to 37 CFR 8§ 1.196(b)(1), in
order to preserve the right to seek review under 35 U S.C. 88
141 or
145 with respect to the affirnmed rejection, the effective date
of the affirmance is deferred until conclusion of the
prosecution before the exam ner unless, as a nmere incident to
the limted prosecution, the affirnmed rejection is overcone.

| f the appellants el ect prosecution before the exam ner
and this does not result in allowance of the application,
abandonnment or a second appeal, this case should be returned
to the Board of Patent Appeals and Interferences for final
action on the affirnmed rejection, including any tinmely request
for rehearing thereof.

No tinme period for taking any subsequent action in

connection with this appeal may be extended under 37 CFR
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8§ 1.136(a).
AFFI RVED- | N- PART
37 CFR 8§ 1.196(b)
)
KENNETH W HAI RSTON )
Adm ni strative Patent Judge )
)
)
) BOARD OF PATENT
JOHN C. MARTIN )
Adm ni strative Patent Judge ) APPEALS AND
)
) | NTERFERENCES
)
M CHAEL R. FLEM NG )
Adm ni strative Patent Judge )
KWH: hh

46



Appeal No. 1998-0096
Appl i cation No. 08/518, 182

GEORGE O SAILE
20 MCI NTOSH DRI VE
POUGHKEEPSI E, NY 12603

a7



