The opinion in support of the decision being entered today was not

witten for publication and is not binding precedent of the Board.
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DECI S| ON ON APPEAL

This is a decision on appeal fromthe exam ner's final

rejection of claim1, which is the only claimpending in this

appl

structure having a ferroelectric | ayer doped to reduce retention

| 0ss.

cati on.

Appel lants' invention relates to a ferroelectric FET

In particular, the ferroelectric |layer has a perovskite

structure with A and B sites and has a chem cal conposition of
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ABQ,, the B-sites being filled with a dopant el enent that has an
oxi dation state greater than +4. Caim1l is illustrative of the
claimed invention, and it reads as foll ows:

1. An inproved ferroelectric FET structure conpri sing:

a sem conductor |ayer having first and second contacts
thereon, said first and second contacts being separated from one
anot her;

a bottom el ectrode; and

a ferroelectric |ayer sandw ched between said sem conductor
| ayer and said bottomelectrode, said ferroelectric |ayer
conprising a perovskite structure having A and B sites and
having a chem cal conposition ABO, wherein said B-sites are
filled wwth a first elenent, a second el enent, or a dopant
el enent that has an oxidation state greater than +4, said dopant
el ement being present in said ferroelectric layer in sufficient
concentration to inpede shifts in the resistance neasured
between the first and second contacts with time, wherein all of
said first, second and dopant el enents are present in said
ferroelectric |ayer.

The prior art references of record relied upon by the

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

Mller et al. (Mller) 5,116, 643 May 26,
1992
Swartz et al. (Swartz) 5,198, 269 Mar . 30,
1993
Shi rasaki * Sho 58-46680 Mar. 18, 1983

! aur understanding of this reference is based upon a translation
provi ded by the Scientific and Technical Information Center of the Patent and
Trademark Office. A copy of the translation is enclosed with this decision.
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(Japanese Kokai patent publication)

Claim 1l stands rejected under 35 U.S.C. § 103 as being
unpat ent abl e over Shirasaki in viewof MIller and Swartz.?

Ref erence is nade to the Exam ner's Answer (Paper No. 10,
mai |l ed May 9, 1997) for the exam ner's conplete reasoning in
support of the rejection, and to appellants' Brief (Paper No. 9,
filed March 17, 1997) for appellants' argunents thereagainst.

OPI NI ON

We have carefully considered the clains, the applied prior
art references, and the respective positions articul ated by
appel l ants and the exam ner. As a consequence of our review, we
will reverse the obviousness rejection of claiml.

Shirasaki discloses (translation, page 6) a ferroelectric
FET menory elenment, with a ferroelectric layer of YmQ,, EMG,
HMG, T.MG, YbMG, or LMGO. MIller suggests that
ferroelectric thin films with a perovskite structure having a

chem cal fornula of ABO, where B has an oxidation state of +5

2 W note that a rejection of claim1 nade in the Final Rejection (page
2) under the judicially created doctrine of double patenting over clainms 1
through 3 of U S. Patent No. 5,578,846 was not repeated nor explicitly
withdrawn in the Examiner's Answer. W consider the rejection to have been
wi t hdrawn wi t hout prejudice, presumably because of appellants' offer (Brief,
pages 4-5) to file a terninal disclainer.
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(which is greater than +4) are particularly useful for

el ectrical devices such as random access nenory devices. (See
colum 1, lines 13-18, and colum 2, lines 43-64.) Simlarly,
Swartz discloses (colum 1, lines 15-18 and 41-44) that
ferroelectric thin films with perovskite structures are useful
for nonvol atile sem conductor menories. Swartz further lists as
particul ar exanples PbTiQ, or SrTiO, with PZT, PbZrQ,
(Pb,La)Ti G, or (Pb,La)ZrO, when the ferroelectric |layer is to

be used in a nonvol atile sem conductor nenory.
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The exam ner states (Answer, page 4) that it would have
been obvious in view of MIler and Swartz to use Pb(M,;Nb,,) O
for the ferroelectric material of Shirasaki, as Swartz al so
lists Pb(M,,;Nb, ;) O, as a known PLZT ferroelectric material. The
exam ner points to Pb(My,;Nb, ;) O because it includes niobium
(one of the materials disclosed by appellants as an appropriate
dopant). Appellants argue (Brief, page 3) that neither Swartz
nor MIler provides notivation for using any of the conpositions
taught therein in a ferroelectric FET nenory device such as that
of Shirasaki. However, though all recitations of Pb(M,;Nb, ;) O,
and other materials including niobium tantalum or tungsten
(appel l ants' di scl osed dopants) are for applications other than
menory devi ces, as stated above, both Swartz and MIler indicate
that certain conpositions are useful for nenory structures.
Accordi ngly, although we agree that neither Swartz nor Ml ler
suggests usi ng Pb(My,,;Nb,,;) G, or other conpositions including
ni obium tantalum or tungsten, in a ferroelectric FET menory
device, it would have been obvious to conbi ne the conpositions
of Swartz and M Il er disclosed as being appropriate for nenory

devices with Shirasaki's FET nmenory devi ce.
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Nonet hel ess, as poi nted out by appellants (Brief, pages

3-4) none of the references discuss the concentration of a

dopant with an oxidation state greater than +4, and thus none

suggest a concentration sufficient to neet the clained condition
of "to inpede shifts in the resistance neasured between the
first and second contacts with tinme." The exam ner (Answer,
page 5) considers the limtation "to be nerely functional,"”
asserting that "both the clainmed structure and clainmed materials
are obvious over the collective teachings of the prior art
references to Shirasaki, MIller et al. and Swartz et al."

However, the requirenent that the concentration be sufficient to

i npede shifts in resistance is not functional, but rather,
defines the structure. Thus, in the absence of a discussion as
to the concentration and/or the shifting of resistance in any of
the references, the exam ner has failed to show the clained
structure.

The exam ner relies (Answer, page 6) on the niobiumin the
mat eri al Pb(My,;Nb, ;) O as providing a nmeans for inpeding shifts
in resistance. However, as expl ai ned above, we find no
notivation in the references for using materials with niobiumin
the nenory device. Since the exam ner has pointed to no
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di scussion in the references of the dopants and their
concentrations, nor to any disclosure regarding the shifts in

resi stance, the examner has failed to establish a prima facie

case of obviousness. Consequently, we cannot sustain the
obvi ousness rejection of claiml.

CONCLUSI ON

The decision of the exam ner rejecting claim1 under
35 U.S.C. 8 103 is reversed.

REVERSED

ANI TA PELLMAN GROSS
Adm ni strative Patent Judge

JAMES D. THOVAS )
Adm ni strative Patent Judge )

)
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