The opinion in support of the decision being
entered today was not witten for publication
and is not binding precedent of the Board.

Paper No. 21

UNI TED STATES PATENT AND TRADEMARK OFFI CE

BEFORE THE BOARD OF PATENT APPEALS
AND | NTERFERENCES

Ex parte TAKASH ON SH,
El JI 1| WAMJURA, SEI GO YAMAMOTQ,
KATSUTCSI TAKAG ,
and KAZUO YOSH KAWA

Appeal No. 1998-2948
Application 08/400, 861!

HEARD: May 10, 2001

Bef ore KRASS, BARRETT, and BLANKENSH P, Adninistrative Patent
Judges.

BARRETT, Adnministrative Patent Judge.

DECI S| ON ON APPEAL

! Application for patent filed March 8, 1995, entitled
"Met hod OF Manufacturing Active Matrix Type Liquid Crystal
Display,” which clains the foreign filing priority benefit
under 35 U.S.C. 8§ 119 of Japanese Application 6-150024, filed
June 30, 1994.



Appeal No. 1998-2948
Application 08/400, 861

This is a decision on appeal under 35 U.S.C. § 134 from
the final rejection of clains 1-6.
We affirm

BACKGROUND

The invention relates to a nmethod of manufacturing an
active matrix liquid crystal display (LCD) which conprises, in
part, anodic-oxidizing part or all of an
i nterconnect/electrode filmfornmed of an al um num al |l oy
containing at |east one rare earth el enment and having a
t hi ckness of 200 A or nore.

Claim1 is reproduced bel ow.

1. A method of manufacturing an active matrix

liquid crystal display having an interconnect filmand a

swi tching el ement, conprising:

formng an interconnect/electrode filmon a
substrate by physical vapor deposition;

patterning said interconnect/electrode film and

anodi c-oxi di zing part or all of said
i nterconnect/el ectrode film

wherein said interconnect/electrode filmis formed
of an Al alloy containing at | east one el enent selected
fromthe group consisting of rare earth elenents in an
anmount of 0.1 to 10 at% and

the thickness of said anodic oxidation filmis in
t he range of 200A or nore.
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THE PRI OR ART

The Exam ner relies on the followng prior art:

Kiyota et al. (Kiyota) 5,296, 653 March 22,
1994

Yamanoto et al. (Yanmanot0)?2 JP 7-45555 February 14,
1995

Hochi do et al. (Hochi do) JP 6- 333926 Decenber
2, 1994

Joshi et al. (Joshi), Alum num samariumalloy for
interconnections in integrated circuits, J. Vac. Sci.
Technol . A 8(3), May/June 1990, pp. 1480-1483.

Lee et al. (Lee), Annealing behavior of Al-Y alloy film
for interconnection conductor in mcroelectronic devices,
J. Vac. Sci. Technol. B, Vol. 9, No. 5, Septenber/Cctober
1991, pp. 2542-2547.

Ki yota di scloses an active matrix liquid crystal display
wherein the interconnect lines are fornmed of an all oy of
al um num and anot her el enent, including iron (Fe), cobalt
(Co), copper (Cu), tantalum (Ta), and titanium (Ti), having
low resistivity (col. 3, line 62 to col. 4, line 16). Kiyota
teaches that the defects due to breakage of the |lines can be
reduced and "[t] he chem cal resistance of the wiring |ayer of

the invention and the adhesivity with an insulating film

2 Atranslation of Yamanoto has been prepared by the
U S. Patent and Trademark O fice and acconpanies this
deci si on.
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formed on the wiring |ayer can al so be increased by oxidi zi ng,
bori di ng, carbonizing or siliciding the surface of the wiring
| ayer of the invention"” (col. 6, lines 41-45). Kiyota teaches
that "[i]n the case of oxidation, anodization can al so be
enpl oyed” (col. 6, lines 48-49). Thus, Kiyota teaches an
anodi c oxidation filmon the interconnect conductor. It is
di scl osed that "[t]he surface-treated |ayer usually has a
t hi ckness of 0.1 to 1 pni' (col. 6, lines 54-55), i.e., 1000 A
to 10000 A

Lee discloses an alum numyttrium (A -Y) alloy with
0.2 at% Y as an interconnection conductor in integrated
circuits. The Al-Y alloy has an electrical resistivity
simlar to that of pure Al, but the Y is sufficient to
m nimze the generation and growth of annealing hillocks as
conpared to pure Al (abstract). Hillocks are surface defects
in the formof bunps which can cause fatal problens in
integrated circuits (p. 2546).

Hochi do di scloses an Al-Y alloy containing 0.1 to
0.5 %Y (0.03to 0.14 at% from Lee which discl oses that
0.7 M%is 0.2 at% as an interconnection filmthat has "few

el ectrom gration [defects?] or hillocks" (abstract).
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Joshi discloses that alum numand its alloys, such as
Al - Cu, have been the npst common choices for netallization of
silicon based integrated circuits, but that nost solute
additions to netals such as alum num decrease its electrica
conductivity (p. 1480, left col.). Joshi states (p. 1480,
left col.): "Addition of elenments with low solid solubility is
an approach to achieve netallization with inproved
characteristics wthout undue deterioration in electrical
conductivity.” Joshi further states (p. 1480, left col.):
"Many rare earth elements such as Ce and Sm have rel atively
|l ow solid solubilities in alum numand are potenti al
beneficiaries to the netallization system when added in snal
guantities.” Joshi discloses an Al-1 wt% (0.29 at% Sm
nmetal lization alloy which is sputter deposited. The "Al-Sm
nmetal lization exhibits very favorable properties, nanely, |ow
resistivity and good thermal stability including hillock
growt h resistance, for potential integrated circuit
applications" (abstract).

Yamanot o di scl oses el ectrodes for sem conductors which
resist hillock formati on and have a specific resistance of

20 puS-cm or bel ow which can be used as el ectrodes for
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sem conductors in devices using thin-filmtransistors |ike
active matrix LCDs (translation, pp. 2, 21). The el ectrodes
"consi st of alum numalloys containing 0.1-10 at% of one, two
or nore of Fe, Co, Ni, Ru, Rh, Ir or 0.05-15 at% of one, two
or nore of rare-earth elenents as alloying ingredients”
(translation, p. 2). The rare earth elenents also include Y
(translation, p. 10). Yamanoto discloses that a | ow specific
resistance is the nost inportant required characteristic for
the el ectrodes of sem conductors used in |arge-scale LCDs to
prevent signal delay (translation, p. 6). The A alloy filns
containing Fe, Co, Ni, Ru, Rh, and Ir or containing a rare
earth el ement "had excellent heat resistance and were hard to
cause hillocks in a heating process after filmformation
(1.e., after the formation of said electrode filns) and had a
| ow specific resistance after said heating process”
(translation, p. 11).

THE REJECTI ON

Clains 1-6 stand rejected under 35 U S.C. § 103(a) as
bei ng unpatentabl e over Kiyota in view of Hochido, Yanmanoto,

Joshi, and/or Lee.
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W refer to the Final Rejection (Paper No. 5), the
Exam ner's Answer (Paper No. 11) (pages referred to as
"EA_ "), the Supplenental Exam ner's Answer (Paper No. 14),
and the [ Second] Suppl enental Exam ner's Answer (Paper No. 16)
for a statement of the Exam ner's position, and to the Appeal
Brief (Paper No. 10) (pages referred to as "Br__"), the Reply
Brief (Paper No. 12) (pages referred to as "RBr__"), the
Suppl enental Reply Brief (Paper No. 15) (pages referred to as
"SRBr "), and the Second Suppl enental Reply Brief (Paper
No. 17) (pages referred to as "2dSRBr ") for a statenent of
Appel I ants' argunents thereagai nst.

CPI NI ON

Only arqgued limtations and argunents in the brief are

addr essed

We only address the argued limtations and the argunents
which are made in the briefs. See 37 CFR §8 1.192(c)(8)(ivVv)
(1996) (brief is required to specify the specific limtations
in the rejected clains which are not described in the prior

art or rendered obvious over the prior art). Cf. In re Baxter

Travenol Labs., 952 F.2d 388, 391, 21 USPQ2d 1281, 1285 (Fed.

Cr. 1991) ("It is not the function of this court to exam ne
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the clains in greater detail than argued by an appell ant,
| ooki ng for nonobvious distinctions over the prior art.");

In re Wechert, 370 F.2d 927, 936, 152 USPQ 247, 254 (CCPA

1967) ("This court has uniformy foll owed the sound rul e that

an issue raised below which is not arqgued in this court, even

if it has been properly brought here by a reason of appeal, is
regarded as abandoned and will not be considered. It is our
function as a court to decide disputed issues, not to create

them"); In re Wsenan, 596 F.2d 1019, 1022, 201 USPQ 658, 661

(CCPA 1979) (argunents nust first be presented to the Board
before they can be argued on appeal). Therefore, for exanple,
we do not address the [imtation that the

i nterconnect/electrode filmis formed by physical vapor
deposition. Nor do we consider the argunents presented for

the first time at the oral hearing.

The prima facie case

Ki yota di scl oses the clainmed subject matter except for
the limtation that "said interconnect/electrode filmis
formed of an Al alloy containing at | east one el enent selected
fromthe group consisting of rare earth elenents in an anount
of 0.1 to 10 at% in claim1l. The secondary references to

- 8 -
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Hochi do, Yamanoto, Joshi, and Lee disclose an alum numrare
earth nmetal alloy, with the rare earth elenent in the clained
proportion, for use as an interconnection conductor in
integrated circuits, including as electrodes for thin film
transistors in LCDs (Yamanoto), but do not discuss anodic
oxi di zing the interconnect/electrode film

Hochi do and Lee disclose an alum numrare earth el enent
al l oy having beneficial properties, especially reduction of
undesirable hillock formation, for use as an interconnection
conductor in integrated circuits. Wile it can be reasoned
that one of ordinary skill in the art woul d have been
notivated to substitute the alumnunm rare earth el enent all oy
of Hochido or Lee for the alumnumalloy in Kiyota to achi eve
the stated benefits, there is nore specific notivation found
in Joshi and Yamanoto. Joshi discloses that addition of
el ements with low solubility is an approach to achi eve
metallization with inproved characteristics w thout
deterioration in electrical conductivity, as conpared to prior
art alloys such as Al-Cu, and that rare earth el enents have
relatively low solubilities in alumnum so an alum numrare

earth element alloy would provide inprovenent over the prior
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art in interconnection netallization. Since Kiyota discloses
an Al-Cu alloy, the sane alloy nentioned in Joshi, one of
ordinary skill in the art would have been notivated to
substitute an alum nunmirare earth elenment alloy for the Al -Cu
alloy in Kiyota given that Joshi teaches that an alum nunirare
earth el enent alloy provides inproved characteristics over
prior art Al-Cu (or, at |least, teaches that an alum numrare
earth el enent alloy can be used in place of Al -Cu
nmetallization alloy). Yamanoto, the best reference, teaches
that alumnumrare earth el enent alloys may be used
alternatively to Al-Fe and Al -Co alloys as el ectrodes in LCDs.
Since Kiyota discloses Al-Fe and Al -Co alloys, one of ordinary
skill in the art would have been notivated to substitute an
alum nunirare earth elenent alloy for the Al -Fe and Al -Co

al l oys of Kiyota given the teachings of Yamanoto. For these
reasons, we conclude that the collective teachings of the

ref erences woul d have suggested the obvi ousness of
substituting an alum nunmirare earth elenent alloy for the
alumnumalloy in Kiyota. The alum nunirare earth el enent
alloy would still use an anodic oxidation filmto increase the

chem cal resistance during etching as taught by Kiyota. As to

- 10 -
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claims 2 and 5, Yamanoto di scloses an alum numalloy with
0.05-15 at% rare-earth el ements, which includes the clained
range of 1 to 5 at% As to clainms 3 and 6, Kiyota discl oses
the surface-treated | ayer, which can be an anodi ¢ oxi dation
film has a thickness of 0.1 to 1 um(col. 6, lines 54-55),
i.e., 1000 A to 10000 A, which satisfies the clained range of
500 A or nore.

For the reasons stated above, we conclude that the
col l ective teaching of the references is sufficient to

establish a prima facie case of obviousness as to clains 1-6

absent a showi ng of error by Appellants. W address

Appel l ants' argunments as to the correctness of the prina facie

case before reaching the obvi ousness concl usi on.

Appel | ants' arqgunents

Appel  ants argue that none of the prior art references,
al one or in conbination, disclose or suggest anodic-oxidi zing
an interconnect/electrode filmforned of a rare
earth-containing alumnumalloy (Br2; RBrl).

We concl ude that the collective teachings of the

references woul d have suggested the clained subject matter to
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one of ordinary skill in the art for the reasons discussed,
supra.

Appel I ants argue that the only possible anodi zati on
described in Kiyota is that specifically taught for the
particul ar alum num all oys of Kiyota, which do not contain
rare earth elenments (Br4) and that Kiyota suggests that anodic
oxidation is only useful for alum numalloys wth copper,
gol d, boron, etc. (Br4).

We di sagree with the conclusion that because Kiyota
t eaches anodic oxidation with alum num all oys not contai ning
rare earth el enents, Kiyota suggests that anodic oxidation is
only useful for those alum numalloys. Kiyota discloses that
t he purposes of the anodic oxidation |ayer are to increase (1)
the chem cal resistance of the conductor |ayer, and (2) the
adhesivity with an insulating |layer formed on the wiring
|ayer. One of ordinary skill in the art would have been
notivated by this teaching to apply anodi c oxidation to other
al um num al l oy conductors for the same purposes. There is no
suggestion that anodic oxidation is in any way limted to the
di scl osed al um num all oy conductors or won't work with ot her

al um num al | oy conpositions.
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Appel I ants argue that while the secondary references show
alloys of alumnumwth rare earth el enents, none of the
secondary references disclose the oxidation or anodic
oxi dation of such filns (Br4). It is further argued that the
patentability of the clains is supported by the fact that none
of the secondary references, which do disclose alum num all oy
films containing rare earth el ements, anodically-oxidize these
materials (Br5-6) and "[t]he art thus clearly and distinctly
separates what can and cannot be added to al um num al | oys and
t hen anodi cal | y-oxi di zed" (Br6).

It is true that the secondary references do not discuss
anodi ¢ oxidation of the alloy, but the rejection is based on
obvi ousness and Kiyota is relied on for this limtation. The
secondary references to Hochido, Yamanoto, Joshi, and Lee are
directed to investigating the nechanical, netallurgical,
thermal, and el ectrical properties of an alumnumrare earth
el enent alloy conposition, not to the use of the conposition
in a device. Thus, one would not expect to find a discussion
of subsequent nmanufacturing steps, such as anodi c oxi dati on.

It is illogical to conclude that because the secondary
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ref erences do not discuss anodic oxidation, that the
references inply the alloys cannot be anodically oxidized.

Appel I ants argue that none of the references disclose
anodi c-oxi di zing of an interconnect/electrode film containing
a rare earth elenent so as to provide an anodic oxidation film
having a thickness in the range of 200 A or nore (Br4; Brb5;
Br8-9) or 500 A or nore, as recited in clains 3 and 6
(Br9-10).

Ki yota di scl oses anodi cal ly oxidizing an al um num al | oy
to a thickness of 1000 A to 10000 A for the purposes of
i ncreasing the chem cal resistance of the conductor |ayer and
the adhesivity with an insulating |ayer fornmed on the wiring
| ayer, which nmeets the thickness Iimtation. If we are
correct that it would have been obvious to substitute an
alumnunirare earth elenent alloy for the alumnumalloy in
Kiyota, the notivation for using an anodic oxidation film and
the clained thickness of the anodically oxidized filmis
taught in Kiyota.

Appel I ants argue that the Exam ner has not shown that an
alumnunmirare earth elenent alloy will maintain the desirable

properties nentioned in the secondary references when it is

- 14 -
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anodically oxidized (Br5). It is also argued that the

Exam ner was incorrect in stating that anodically oxidizing an
alumnumfilmcontaining a rare earth el enent does not

i nfluence the properties of the film and that the Exam ner
was incorrect in stating that Appellants had not shown that
anodi ¢ oxidation would materially affect the properties of the
all oy (RBr2).

Si nce anodi ¢ oxi dati on works on a nunber of different
alumnumalloys in Kiyota, there is no apparent reason why one
of ordinary skill in the art would be deterred from anodically
oxidizing the alum numrare earth elenent alloys of the
secondary references when used in the environnent of Kiyota.
Qobvi ousness does not require absolute predictability of
success.

Appel I ants argue that the anodic oxidation |ayer forned
on alumnunirare earth elenent alloys have a greater
di el ectric breakdown voltage than | ayers formed on
alum nunmftantal umalloys in Kiyota and one of ordinary skil
in the art would have no reason to expect the beneficial
results resulting from anodi ¢ oxidation of an alum numrare

earth element alloy (Br6-7). It is argued that the present

- 15 -
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nmet hod provides superior results over alum num all oys
containing tantalum which is the closest prior art (RBr2;
2dSRBr 3) .

The rejection is over Kiyota in view of the secondary
references. Thus, the discussion of alum nunftantal um all oys
is not relevant. It is sufficient that one of ordinary skill
in the art would have been notivated to substitute an
alumnunirare earth elenent alloy for the alumnumalloy in
Kiyota to achieve |low specific resistivity to shorten the
delay tinme, which is one of the goals of Appellants' nethod
(e.qg., specification, p. 5. The conbination need not teach
the properties of the anodic oxidation film which are, in any
case, not cl ai ned.

It is argued that breakdown voltage varies in a nonlinear
fashion with anodic oxidation filmthickness and this
rel ati onship was not recogni zed by the prior art (Br9; Brl0).
Appel I ants argue that they have denonstrated the benefits of
an anodi c oxidation filmhaving a thickness of 200 A or nore
(RBr3-4).

The breakdown voltage characteristic is not clainmed, nor

are any physical properties of the anodic oxidation film

- 16 -
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claimed. The clains only require an anodic oxidation film

t hi ckness of 200 A or nore, as recited in clains 1 and 4, or
500 A or nore, as recited in clainms 3 and 6, both of which are
met by the range of thicknesses of 1000 A to 10000 A in

Ki yot a

Appel  ants argue that Kiyota does not disclose an
alumi num all oy containing a rare earth el enment and, therefore,
provi des no gui dance for the thickness of an anodi ¢ oxidation
filmwhen the alum numalloy contains a rare earth el enent
(RBr2-3). It is argued that the secondary references do not
di scl ose anodi cal l y-oxidized alum nunirare earth elenent filns
and, thus, fail to suggest the claimed 200 A or nore thickness
(RBr3).

This argunent is repetitive of earlier argunents. Wile
it is true that Kiyota does not disclose the thickness of the
anodi c oxidation filmfor an alum numalloy containing a rare
earth element, one of ordinary skill in the art substituting
an alumnumrare earth elenment alloy for the alumnumalloy in
Ki yota woul d have been notivated to use the discl osed
t hi ckness of anodic oxidation, at least as a starting point.

It is not required that Kiyota expressly teach an anodic

- 17 -
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oxi dation thickness for clainmed alum num alloy, which, of
course, would be an anticipation. It is sufficient that the
col l ective teachings of the references suggest the clained
subj ect matter.

The Exam ner stated that Appellants have not provi ded any
evi dence showi ng the superiority of the clained alum num all oy
over that of Kiyota when taken in conbination with any of
Hochi do, Yamanoto, Joshi, or Lee (EA7). W agree with
Appel I ants' response (RBr7) that Appellants are not required
to conpare the clained invention to subject matter that does
not exist in the prior art. This would be conparing the
clainmed invention to itself. Nevertheless, the fact that
there is an inprovenent over the closest prior art is not
determ native of the obviousness of the clainmed subject
matter.

Appel l ants argue that the clained invention of an
alumnumfilmcontaining a rare earth elenment with an anodic
oxi dation filmthickness of greater than 200 A outperforns the
al umi num al | oys containing a rare earth el enent in Hochi do,
Yamanot o, Joshi, and Lee, that has not been anodically

oxi di zed (RBr8).
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This argunent attacks the secondary references and does
not address the rejection which would have an anodi ¢ oxi dation
filmover an alum numrare earth elenment alloy. One cannot
show nonobvi ousness by attacking the references individually
where the rejection is based on a conbinati on of references.

In re Keller, 642 F.2d 413, 426, 208 USPQ 871, 882 (CCPA

1981).

Appel l ants argue that the Exam ner erred in stating that
the applied prior art suggests the present invention because
none of the references teach not to anodically oxidize an
alumi numall oy containing a rare earth element (RBr8). It is
argued that the prior art nust suggest anodi c oxidi zing an
alumnumfilmcontaining a rare earth el enent (RBr9).

The Exam ner actually stated that "contrary to
Appel | ants' assertion, none of the references of record teach
not to anodically oxidize an alum numalloy containing a rare
earth element” (EA7). The purpose of the statenent was not
t hat anodi ¢ oxi dati on woul d have been suggested, but to rebut
Appel I ants' argunents, such as the argunent that secondary
references do not teach anodic oxidation and "[t]he art thus

clearly and distinctly separates what can and cannot be added

- 19 -
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to alum num al |l oys and then anodi cal | y-oxi di zed" (Br6). W
di sagree with the argunent that the prior art nust expressly
suggest anodi c oxidizing an alumnumfilmcontaining a rare
earth element. If this were so, alnost every invention would
be nonobvi ous.

Appel l ants argue that the Exam ner relied upon a
statenent in Lee regarding minimzation of the generation and
growt h of annealing hillocks in alumnumyttriumallows for
notivation to substitute the Lee alloy for the Kiyota all oy,
but that the noted reduction in Lee is relative to pure
alum num not relative to an alloy of alum numw th tantal um
etc., as used in Kiyota, which renoves the notivation to
conbi ne the references (SRBrl).

Lee discloses an Al-Y alloy filmhaving an el ectri cal
resistivity value simlar to pure Al and which also m nim zes
the generation and gromh of hillocks (abstract). The filmis
di scl osed as a candidate for interconnection conductors. One
of ordinary skill in the art would have been notivated to use
the Al-Y filmof Lee for interconnection conductors to achieve
t he di scl osed advantages of such a film even though the

advant ages are as conpared to pure Al.

- 20 -
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Appel lants argue that it is inproper for the Exam ner to
use the fact against themthat two of the alum num all oy
exanples in Kiyota, Al -Fe and Al -Co, are disclosed as
i nventive exanples by Appellants in Tables 1 and 2 on pages 13
and 17 of the specification (2SRBr2-3).

We agree that Appellants' disclosure of Al-Fe and Al - Co,
as part of their invention originally, cannot be used as
evi dence of obvi ousness.

Appel I ants argue that Kiyota equates all thickness
between 0.1 and 1 micron, and does not realize, as Appellants
have shown, that a thickness range of 200 A or nore is
superior for an interconnect/electrode film mde of anodic-
oxidized alum nunirare earth el enent alloy (2dSRBr3).

This range of 200 A or nore (claims 1 and 4) or, nore
particularly, 500 A or nore (clains 3 and 6) is hardly a
critical range that distinguishes over the range of 0.1 to
1 um (1000 A to 10000 A) in Kiyota. Appellants' range covers

all of the range in Kiyota.

Concl usi on
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Appel I ants' argunments are not persuasive of error. The
rejection of clains 1-6 i s sustained.
No tinme period for taking any subsequent action in

connection with this appeal nmay be extended under 37 CFR

§ 1.136(a).
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