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ON BRI EF*

Bef ore KRASS, RUGE ERO, and GROSS, Administrative Patent Judges.
GROSS, Adninistrative Patent Judge.

DECI S| ON ON APPEAL

This is a decision on appeal fromthe exam ner's final
rejection of clainms 1 through 5, 7 through 18, 32 through 34,
and 36 through 38, which are all of the clainms pending in this
appl i cation.

Appel lants' invention relates to an actuator device in

which a thin plate of piezoelectric material is sandw ched

1 W note that the hearing scheduled for this case was wai ved on
Septenber 12, 2001 as per Admi nistrator Craig Feinberg.
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between flex circuits. A thin |ayer of curable material forns
a planarizing | ayer between an el ectrode pattern forned on the
flex circuit, nechanically coupling the piezoelectric plate to
the flex circuit while allowi ng the el ectrodes and

pi ezoel ectric elenments to electrically contact each other.
Claimlis illustrative of the clained invention, and it reads
as foll ows:

1. An el ectro-active device conprising a plurality of flex
circuits, each having a sheet of filmand a conductor formng
el ectrodes on at |east one surface of the film said plurality
including at least first and second flex circuits, neans
formng a recess between said first and second flex circuits,
and an el ectro-active elenent in said recess having opposed
first and second surfaces which are bonded to the flex
circuits such that said surfaces are nechanically coupled and
el ectrically contacted thereto over a distributed contact
area, wherein the el ectrodes have an el ectrode pattern, and
said elenent is bonded to said flex circuits by a planarizing
| ayer of curable material having a pattern conplenentary to
the el ectrode pattern.

The prior art references of record relied upon by the

exam ner in rejecting the appeal ed cl ai ns are:

Sonder egger et al. (Sonderegger) 3,582,691 Jun. 01
1971
Larson, Il et al. (Larson) 4,404, 489 Sep. 13,
1983
Kaneko et al. (Kaneko) 4,651, 310 Mar. 17
1987
Fujii et al. (Fujii) 4,701, 659 Cct. 20,
1987
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lten 4,857, 887 Aug.
15, 1989

Claims 1 through 5, 7 through 9, 11 through 18, 32
t hrough 34, and 36 through 38 stand rejected under 35 U S.C. §
103 as bei ng unpat ent abl e over Kaneko, Larson, or Fujii.

Claim 10 stands rejected under 35 U.S.C. 8§ 103 as being
unpat ent abl e over Sonderegger in view of Iten.

Ref erence is nade to the Exam ner's Answer (Paper No. 21,
mai | ed May 28, 1996) for the exam ner's conplete reasoning in
support of the rejections, and to appellants' Brief (Paper
Nos. 20 and 32, filed March 6, 1996 and June 13, 2001,
respectively) and Reply Brief (Paper No. 22, filed August 2,
1996) for appellants' argunments thereagainst.

CPI NI ON

We have carefully considered the clains, the applied
prior art references, and the respective positions articul ated
by appellants and the exam ner. As a consequence of our
review, we will reverse the obviousness rejections of clains 1
through 5, 7 through 18, 32 through 34, and 36 through 38.

| ndependent claim1 recites, in pertinent part, "the

el ectrodes have an el ectrode pattern, and said [el ectro-
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active] elenment is bonded to said flex circuits by a

pl anari zing | ayer of curable material having a pattern
conplenentary to the electrode pattern.”™ |In other words, the
curable material nmust be patterned conplenentary to the

el ectrode pattern and nust have a surface level wth the

el ect r odes.

The exam ner states (Answer, page 4) that "planarizing
| ayer” and phrases fromother clainms are "basically functional
recitations which do not alter the clainmed conbination of
structural elenents.” Thus, the exam ner ignores the claim
| anguage not ed above.

Appel l ants argue (Brief, page 9) that "[t]he art does not
show a | ayer which planarizes - i.e., entirely fills and
flattens an area between el ectrodes - yet provides direct
el ectrical contact between the sheet and those el ectrodes over
a distributed area.” W agree. As indicated by appellants
(Brief, page 9), Larson discloses a thin epoxy bond 28 (or
conductive adhesive) between the el ectrodes and the bl ock of
pi ezoel ectric material, Fujii shows conductive adhesive bonds
34 and 36 over the entire conductive |layer and di scl oses that
t he bond should be thin to assure good conductivity (between

4



Appeal No. 1997-1003
Application No. 08/188, 145

the el ectrodes and the piezoelectric elenents), and Kaneko
shows adhesive layer 5 over the entire el ectrode | ayer such
that it is between the el ectrodes and the piezoelectric
menber. In other words, none of the references disclose
patterning the adhesive with a pattern conplenentary to the
el ectrodes, and the exam ner has provided no notivation for
nodi fying the references to neet the clainms. Consequently,
the exam ner has failed to establish a prima facie case of
obvi ousness, and we cannot sustain the rejection of claiml
nor of its dependents, clains 2 through 5 and 7 through 18.
| ndependent clainms 32, 34, and 36 each recite, in
pertinent part, "the flex circuit is assenbled with at | east
sone of its conductors bonded to and in direct electrical

contact with the sheet strain elenment,"” where the sheet strain
el enent refers to the piezoelectric or other electro-active

el ement. As expl ai ned above, each of Larson, Fujii, and
Kaneko di scl oses an adhesive | ayer between the el ectrodes and
t he piezoelectric elenents. Therefore, none of the references

teach or suggest the direct electrical contact recited in the

clainms, and the exam ner has failed to provide any notivation
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why the skilled artisan would have nodified the references to
nmeet such claimlimtations.

In addition, claim32 recites "transfer efficiency " of
strain through the flex circuit bonded to the sheet strain
elenment is greater than 5 x 10 pounds/inch* " claim34 recites
"strain of the electro-active device constitutes at |east
fifty percent of free elenment strain of said sheet strain

elenment,” and claim 36 recites "ratio of package to free

el ement curvature is greater than .7." The exam ner (Answer,
page 3) refers to each of these limtations as "di nensions”
and states that "to discover optinmum or workabl e ranges or

val ues as such involves only routine skill in the art,"
referring to In re Boesch, 205 USPQ 215 and In re Aller, 105
USPQ 233. However, the court in In re Boesch and In re Aller
hel d that optim zation of result effective variables would
have been obvi ous. However, neither case supports the

exam ner's assertion that optim zation of any variable would
have been obvious. Since the exam ner has not provided any

evidence that the limtations are directed to result effective
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vari ables, the exam ner has failed to establish the
obvi ousness of the particular values or ranges recited.
Furthernore, we find no disclosure of the above-noted
limtations in any of the references, nor has the exani ner
pointed to any portion in any of the references which would
suggest them Accordingly, the exam ner has failed to
establish a prima facie case of obviousness, and we cannot
sustain the rejection of clainms 32, 34, and 36, nor of their
dependents, clains 33, 37, and 38.
Regarding the rejection of claim 10, the exam ner
contends (Answer, pages 3-4) that
Sonder egger teaches a device using one PCB | am nat ed
to piezoelenments with different response/actuation
directions. Iten teaches it is convenient to use a
PCB on each side of a plurality of piezoelenments to
forma lamnated structure that fully encl oses the
pi ezoel enents to provide an easily manufact ured,
fully protected piezoelectric transducer.
Sonderegger and Iten are directed to two conpletely different
types of structures, and it is unclear to us how or why one
woul d conbine the two to arrive at the clainmed invention
Furthernore, claim 10 depends fromclaim1l, and, therefore,
includes all of the [imtations thereof. Thus, claim10, for

exanple, requires a planarizing |ayer of curable materi al
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having a pattern conplenentary to the electrode pattern of the
flex circuit. W find no suggestion in either reference to

i ncl ude such a patterned planarizing | ayer, and the exam ner
has provided no guidance. |In fact, the exam ner has failed to
specifically point out where any of the clainmed Iimtations
are disclosed in the references. Accordingly, we cannot

sustain the obvi ousness rejection of claim210.

CONCLUSI ON

The decision of the exam ner rejecting clains 1 through
51
7 through 18, 32 through 34, and 36 through 38 under 35 U S.C

8§ 103 is reversed.
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REVERSED

ERROL A. KRASS
Adm ni strative Patent Judge

BOARD OF PATENT

JOSEPH F. RUGAE ERO APPEALS
Adm ni strative Patent Judge AND
| NTERFERENCES

ANl TA PELLMAN GROSS
Adm ni strative Patent Judge
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TESTA, HURW TZ & THI BEAULT, LLP
H GH STREET TONER

125 H GH STREET

BOSTON, MA 02110
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