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DECI SI ON ON APPEAL

This is a decision on appeal under 35 U.S.C. § 134 from
the examner’s final rejection of clains 14-18, 20 and 212
Clainms 1-13, and 19 have been canceled. Caim 22 has been

al | oned.

! Tel ephoni ¢ heari ng.

2 A communi cation fromthe exaniner (Paper No. 28, mailed May 21, 2001)
i ndi cates that the anendnent filed subsequent to the final rejection (Paper
No. 17, filed April 30, 1997) has been entered.
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BACKGROUND

Appel lants’ invention relates to a nethod of making an
integrated circuit capacitor. An understanding of the
i nvention can be derived froma reading of exenplary claim 14,
whi ch is reproduced as foll ows:

14. A nethod of meking an integrated circuit capacitor,
sai d nethod conprising the steps of:

formng a first metal el ectrode;

providing a liquid precursor conprising barium
strontium and titaniumtogether in a common sol ution;

depositing said precursor directly on said first netal
electrode to forma thin film and

annealing said thin filmat a tenperature ranging from
675°C to 850°C to forma perovskite |layer of bariumstrontium
titanate on said first nmetal el ectrode,

The prior art reference of record relied upon by the

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

Swartz et al. 5,198, 269 Mar . 30,
1993
(Swart z) (filed Aug. 28,

1989)
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Clains 14, 15, 17, 18, 20, and 21 stand rejected under 35
U S C 8§ 102(e) as anticipated by, or in the alternative,
under 35 U.S.C. 8§ 103 as being unpatentable over Swartz.

Claim 16 stands rejected under 35 U.S.C. §8 103 as being
unpat ent abl e over Swart z.

Rat her than reiterate the conflicting viewoints advanced
by the exam ner and appell ants regardi ng the above-noted
rejections, we nmake reference to the exam ner's answer (Paper
No. 22, mailed Cctober 23, 1997) for the exam ner's conplete
reasoni ng in support of the rejections, and to appellants’
brief (Paper No. 21, filed August 4, 1997) and reply brief
(Paper No. 23, filed Decenber 24, 1997) for appellants

argunent s thereagai nst.

OPI NI ON
In reaching our decision in this appeal, we have
carefully considered the subject matter on appeal, the
rej ections advanced by the exam ner, and the evidence of
antici pati on and obvi ousness relied upon by the exam ner as
support for the rejections. W have, |ikew se, reviewed and

taken into consideration, in reaching our decision,
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appel l ants' argunents set forth in the briefs along with the
examner's rationale in support of the rejections and
argunments in rebuttal set forth in the exam ner's answer.
Upon consi deration of the record before us, we reverse,
essentially for the reasons set forth by appellants.

We begin with the rejection of clains 14, 15, 17, 18, 20,
and 21 under 35 U.S.C. 8 102(e), or in the alternative under
35 U.S.C. 8 103 based upon the teachings of Swartz.

Anticipation is a question of fact. In re King, 801 F.2d

1324, 1326, 231 USPQ 136, 138 (Fed. Cir. 1986). The inquiry
as to whether a reference anticipates a claimnmnust focus on
what subject matter is enconpassed by the clai mand what
subject matter is described by the reference. Aclaimis
anticipated only if each and every elenent as set forth in the
claimis found, either expressly or inherently described, in a

single prior art reference. Verdegaal Bros. Inc. v. Union Q|

Co., 814 F.2d 628, 631, 2 USP@d 1051, 1053 (Fed. Gr.), cert.
deni ed, 484 U. S. 827 (1987).
In rejecting clains under 35 U.S.C. 8§ 103, it is

i ncunbent upon the examner to establish a factual basis to
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support the |l egal conclusion of obviousness. See In re Fine,

837 F.2d 1071, 1073, 5 USPQ2d 1596, 1598 (Fed. Cir. 1988). 1In
so doing, the exam ner is expected to nake the factual

determ nations set forth in G ahamv. John Deere Co., 383 U S

1, 17, 148 USPQ 459, 467

(1966), and to provide a reason why one having ordinary skill
in the pertinent art would have been led to nodify the prior
art or

to conbine prior art references to arrive at the clainmed

i nvention. Such reason nust stem from sone teaching,
suggestion or inplication in the prior art as a whole or

know edge generally available to one having ordinary skill in

the art. Uniroval, Inc. v. Rudkin-Wley Corp., 837 F.2d 1044,

1051, 5 USPRd 1434, 1438 (Fed. Cr. 1988); Ashland G|, Inc.

v. Delta Resins & Refractories, Inc., 776 F.2d 281, 293, 227

USPQ 657, 664 (Fed. Gir. 1985); ACS Hosp. Sys.. lnc. v.

Montefiore Hosp., 732 F.2d 1572, 1577, 221 USPQ 929, 933 (Fed.

Cir. 1984). These show ngs by the exam ner are an essenti al

part of conplying with the burden of presenting a prinma facie

case of obvi ousness. Not e
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In re OCetiker, 977 F.2d 1443, 1445, 24 USPQ2d 1443, 1444 (Fed.

Cr. 1992). If that burden is net, the burden then shifts to

the applicant to overcone the prima facie case with argunent

and/ or evidence. Obviousness is then determ ned on the basis

of the evidence as a whole. See id.; In re Hedges, 783 F.2d

1038, 1039, 228 USPQ 685, 686 (Fed. Cir. 1986); ILn re
Pi asecki, 745 F.2d 1468, 1472, 223 USPQ 785, 788 (Fed. Cr

1984); and In re Rinehart, 531 F.2d 1048, 1052, 189 USPQ 143,

147 (CCPA 1976).

We begin with independent claim14. The claimrecites,
inter alia, "providing a |liquid precursor conprising barium
strontium and titaniumtogether in a common sol ution;
depositing said precursor directly on said first netal
electrode to forma thin film" The exam ner's position
(answer, page 4) is that:

Swartz et al. Is [sic] considered to show all
the steps of these clains with the exception [sic]
Swartz et al uses a first layer of sol-gel
perovskite precursor material before applying a
second | ayer of sol-gel perovskite (col. 3, lines
53+). Swartz et al further recites [sic] because of
the first layer, the second | ayer has better
cystallinity densities and crystallizes at |ower
tenperature and shorter tines than if deposited
directly on the substrate (col. 4, lines 1-6). The
substrates may have el ectrodes (col. 7, lines 59+).
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The nmethod of Swartz et al may be used to produce
capacitors (col. 1, line 18). Thus, the clains are
considered to be anticipated by or obvious over
Swartz. The second |ayer may be strontium barium
titanate. The precursor layer is heated to 300" and
600°C (to pyrolyze the organic species) and anneal ed
at tenperatures of 500" and 800°C (col. 6, line 39).
In addition, the exam ner recogni zes (answer, page 5) that
"Swartz does recite the [sic] all precursors will not
crystallize on all substrates and the internediate | ayers
make[s] preparing the crystallized | ayer possible on a w der
variety of substrates (col. 7, line 42)," but maintains that:
However, this is not seen to teach the crystallized
layer will not formon substrates wi thout the first
layer. Swartz does recite the crystallized |ayer does
formon sone substrates without the internediate | ayer
The recitation at col. 4, lines 2-6 is considered to
show that Swartz et al did formthe crystallized | ayer
on a subtract [sic] without the internedi ate |ayer or
t hese observations could not have been made.
Appel l ants assert (brief, page 8) that the passage of colum 4
referred to by the exam ner is anbi guous and has been taken
out of context. Appellants maintain (brief, page 9) that the
exam ner's interpretation of the passage of colum 4
"conflicts with the entire theory, purpose and specifically
reported experinmental results within Swartz et al."

Appel I ants conclude (reply brief, page 4) that:
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Swartz et al contradicts the hindsight theories and
specul ations of the Exam ner who has nodified Swartz
et al. to produce perovskite BST by depositing a
liquid BST precursor directly on a nmetal el ectrode.
This contradiction exists because the passages in
the whole Swartz et al. reference, as shown in the
Appeal Brief, collectively suggest to those skilled
in the art that a seed layer is required to produce
perovskite structure in BST.

W find that Swartz is directed (col. 1, lines 11-15) "to
a sol-gel nmethod for producing crystalline thin filns of
perovskite conmpounds with better crystallinity and on a w der
variety of substrates by deposition of an internedi ate
perovskite film(interlayer).” Uility is disclosed (col. 1
lines 15-18) to include dielectric material and thin-film
capacitors. Swartz further discloses (col. 7, line 58 through
col. 8 line 4) that the invention is applicable to a "w der
vari ety of substrates” including substrates that are coated
with electrode materials, and a "w der variety of
ferroelectric thin-filmmterials" including (Ba, SR TiOQ,. The
process disclosed by Swartz (col. 3, lines 44-52) incl udes:

Providing a substrate; depositing a first |layer of a

sol -gel perovskite precursor nmaterial wherein the

crystallization of this precursor material to the

perovskite phase is substantially insensitive to the

substrate; heat treatnent of this first layer to

crystallize it into the perovskite structure:
depositing a second | ayer of a sol-gel perovskite
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precursor material wherein the crystallizationis

sensitive to the substrate; and heat-treating the

deposited layers to forma perovskite thin film
Swartz further discloses (col. 3, line 67 through col. 4, line
7) that:

Due to the presence of the first |ayer, the second

| ayer of sol-gel perovskite precursor material after

heat treatnment has better crystallinity when

deposited on the first layer than if it would, have

been deposited directly on the substrate and heat

treated. Additionally, the second | ayer of sol-ge

perovskite precursor material densifies and

crystallizes into a perovskite structure at a | ower

tenperature and/or with shorter times in the

presence of the first |ayer.
Fromthis disclosure of Swartz, we find that the sol-ge
perovskite precursor material could be deposited directly on
the substrate, but that |esser crystallinity would result, and
t hat hi gher tenperatures and/or heating time would be
required. The issue arises as to whether this passage of
Swartz refers to the
depositing of a liquid BST precursor in a common solution, and
depositing the precursor directly on an el ectrode, as required
by the nethod of claim 14.

Fromthe disclosure of Swartz that the substrate may be

coated with electrode material, we find that Swartz di scl oses
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the clained electrode. As to whether Swartz teaches or
suggests depositing a liquid bariumstrontiumtitani um (BST)

precursor directly on the substrate, we find that the passage

fromcolum 4, lines 2-6 relied upon by the exam ner is
further described (col. 8, lines 5-9) where Swartz discloses
that "[t]his invention will also have utility in inproving the

crystallinity and/or reducing the annealing tinmes of
ferroelectric thin films, even when the interlayer is not
required for crystallization of the perovskite phase." Swartz
further discloses (col. 8, lines 9-18) that sol-gel PZT thin
films require higher tenperatures for crystallization into the
perovskite structure than do sol-gel derived fromPbTiGQ. In
the tabl e beginning at the bottomof col. 8, a nunber of
exanples are given in which no interlayer (first layer that is
substantially insensitive to the substrate) is provided.
However, we observe that none of these exanples includes BST
(which is sensitive to the substrate) as the second | ayer

Thus, we agree with appellants (brief, page 9-10) that "Swartz
et al. never once reports the perovskite-phase crystallization
of a substrate-sensitive material in the absence of an

internedi ate seed |ayer [first layer or interlayer], except in
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the case of PZT materials on al um num or sapphire (see the
table in colum 9 at lines 3c, 9b, and 12b)."

Swartz further discloses (col. 19, lines 45-48) the use
of (BST) in a thin-filmcapacitor. However, as disclosed by
Swartz, the BST is disclosed as the second deposited | ayer,
where the first layer is another perovskite whose
crystallization is independent of the substrate. W find that
Swartz additionally discloses (col. 8, lines 19-43) that
ferroelectric filns can be forned by first depositing an
interlayer of one conposition that is a constituent of the
desired film and then depositing the filmwth the
conposition adjusted to account for the conposition of the
interlayer. Specifically, a BST filmis produced by first
depositing a filmof SrTiO, and then a filmof BaTi Q. After
annealing, the resultant filmis BST, which is directly on the
substrate. However, nethod claim 14 recites the step of
providing the barium strontium and titaniumin a conmon
solution as the liquid precursor. W agree with appellants
(brief, pages 10 and 11) that Swartz di scloses the deposition
of two distinct layers followed by interdiffusion, which does

not neet the clainmed nethod step. Moreover, we note, that
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Swartz discloses the resultant filmto have utility in a
pyroel ectric detector (col. 8, line 43). W find no
suggestion in Swartz of using the resultant film having
varying Ba/ Sr stoichionetry throughout the thickness of the
film in a thin filmcapacitor as clai ned.

Fromall of the above, we find that Swartz does not
anticipate claim14. |In addition, fromthe disclosure of
Swartz, we find no suggestion, and no persuasive reasoni ng has
been provided by the exam ner, that would have suggested to an
artisan the steps of "providing a |iquid precursor conprising
barium strontium and titaniumtogether in a common sol ution,
depositing said precursor directly on said first netal
el ectrode to forma thin film' as recited in claim14. |In
sum we find that Swartz neither anticipates not renders
obvious the nethod recited in claim14. |ndependent claim 17
contains | anguage identical to claim14 with respect to
provi di ng and depositing the precursor.

Wth regard to i ndependent claim 21, we find that the
cl ai m has | anguage identical to claim1l4 with respect to the
provi di ng and depositing of the liquid precursor, with the

exception that claim 21 does not recite that the precursor is
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deposited "directly" on the electrode. W agree with
appel lants (brief, page 14) that the recitation 'consisting
essentially of' in the preanble of claim 21 "precludes the use
of additional nethod steps that would fundanentally alter the
cl ai mred process."

We find that the enbodi ment of Swartz (col. 19, lines 9-
48) that uses BST as the second | ayer does not anticipate or
render obvious claim 21 because the first layer (interlayer)
materially affects the process of manufacture. W
additionally find that the enbodi ment of Swartz (col. 8, lines
19-32) that discloses the depositing of dual constituent
| ayers that formthe desired filmduring the annealing
process, does not anticipate or render obvious the nmethod step
of providing a liquid precursor of bariumstrontium and
titaniumin a common sol ution, and depositing the precursor on
the el ectrode, as required by claim21.

Accordingly, the rejection of clainms 14, 15, 17, 18, 20,
and 21 under 35 U. S.C. § 102(e), or in the alternative, under
35 U.S.C. 8 103 is reversed.

We turn next to the rejection of claim16 under 35 U S. C
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8§ 103 as unpatentable over Swartz. The rejection of claim 16

under 35 U S.C. 8 103 is reversed for the sane reasons as

claim14, fromwhich claim16 depends.

CONCLUSI ON

To summari ze, the decision of the exam ner to reject
clainms 14, 15, 17, 18, 20, and 21 under 35 U S.C. § 102(e), or

in the alternative, under 35 U S.C. 8 103 is reversed. The
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decision of the examner to reject claim16 under 35 U S.C. 8§

103 i s reversed.

REVERSED

KENNETH W HAI RSTON
Adm ni strative Patent Judge

BOARD OF PATENT

JERRY SM TH APPEALS
Adm ni strative Patent Judge AND
| NTERFERENCES

STUART S. LEVY
Adm ni strative Patent Judge
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