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TH'S OPI NI ON WAS NOT' WRI TTEN FOR PUBLI CATI ON

The opinion in support of the decision being entered today
(1) was not witten for publication in a |l aw journal and
(2) is not binding precedent of the Board.

UNI TED STATES PATENT AND TRADEMARK OFFI CE

BEFORE THE BOARD OF PATENT APPEALS
AND | NTERFERENCES

Ex parte WLLI AM UEI - CHUNG LI U
and DARRELL G HILL

Appeal No. 96-4103
Appl i cation 08/ 363, 479!

ON BRI EF

Bef ore JERRY SM TH, BARRETT, and HECKER, Adni ni strative Patent
Judges.

JERRY SM TH, Adnini strative Patent Judge.

DECI S| ON ON APPEAL

This is a decision on the appeal under 35 U.S.C. § 134

t Application for patent filed Decenber 23, 1994. According to
appel lants, this application is a Division of Application 08/ 159,758, filed
Novenmber 30, 1993, now Patent No. 5,389,554, issued February 14, 1995; which
is a continuation of Application 08/032,779, filed March 16, 1993 (abandoned);

which is a continuation of Application 07/856,106, filed March 23, 1992
(abandoned) .
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fromthe examner’s final rejection of clains 1-122 and 21-24,

whi ch constitute all the clains remaining in the application.

The di scl osed invention pertains to an emtter structure
of a heterojunction bipolar transistor (HBT). Such transistors
typically have an emtter |ayer of Al GaAs adjacent to a base
| ayer of GaAs. The invention specifically is directed to an
emtter |layer of Al .G, ,As wherein x>0.5. This value of x is said
to inprove the operation of a HBT by permtting the emtter |ayer
to act as a ballast resistor as well as the active emtter for
the transistor.

Representative claim1l is reproduced as foll ows:

1. An emtter structure for a bipolar transistor, said
structure conprising an emtter |ayer of A G, ,As, where x>0.5,
adj acent a base | ayer whereby said enmitter |ayer acts as a

ball ast resistor and as the active emtter for said transistor.

The exam ner relies on the follow ng references:

Yokoyama et al. (Yokoyana ' 724) 4,617,724 Cct. 21, 1986

Ohshi ma 4,924, 283 May 08, 1990

Shi mur a 5,212,103 May 18, 1993
(filed Sep. 20,

1991)

Yokoyama (Japanese Kokai) 62- 036861 Feb. 17, 1987

2 Neither the final rejection nor the exam ner;s answer givers the
basis for rejecting claim9.
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Kusano et al. (Kusano) 0 430 086 June 05, 1991
( Eur opean Application)

The follow ng rejections have been nade agai nst the
cl ai ms on appeal:

1. Cdainms 1 and 4-7 stand rejected under 35 U S.C. § 103
as bei ng unpat ent abl e over the teachings of Yokoyana.

2. Cains 2, 21, 22 and 24 stand rejected under 35
UusS C
8§ 103 as bei ng unpatentable over the teachings of Yokoyama in
vi ew of GChshi nma.

3. Caim23 stands rejected under 35 U S.C. §8 103 as
bei ng unpat ent abl e over the teachings of Yokoyama in view of
Onshima and further in view of Kusano.

4. Cdains 3, 5-8 and 11 stand rejected under 35 U.S.C.

8 103 as bei ng unpatentable over the teachings of Yokoyama in
vi ew of Kusano.

5. Claim 10 stands rejected under 35 U S.C. §8 103 as
bei ng unpat ent abl e over the teachings of Yokoyama in view of
Kusano and further in view of Shinura.

6. Cdainms 11 and 12 stand rejected under 35 U. S.C. 8§ 103
as bei ng unpatentabl e over the teachings of Yokoyama in view of

Yokoyama ' 724.
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Rat her than repeat the argunents of appellants or the
exam ner, we nmeke reference to the brief and the answer for the

respective details thereof.

OPI NI ON
We have carefully considered the subject natter on
appeal, the rejections advanced by the exam ner and the
evi dence of obviousness relied upon by the exam ner as support
for the rejections. W have, |ikew se, reviewed and taken

into consideration, in reaching our decision, the appellants’

argunments set forth in the brief along wth the exam ner’s
rationale in support of the rejections and argunents in
rebuttal set forth in the exam ner’s answer.

It is our view, after consideration of the record
before us, that the evidence relied upon and the |evel of
skill in the particular art would not have suggested to one of
ordinary skill in the art the obviousness of the invention as
set forth in clains 1-12 and 21-24. Accordingly, we reverse.

In rejecting clainms under 35 U.S.C. 8§ 103, it is
i ncunbent upon the exam ner to establish a factual basis to

support the legal conclusion of obviousness. See In re Fine,
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837 F.2d 1071, 1073, 5 USPQ@d 1596, 1598 (Fed. G r. 1988).
In so doing, the exam ner is expected to nmake the factua

deternmi 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 invention. Such reason nust stem
fromsone teaching, suggestion or inplication in the prior art
as a whole or know edge generally avail able to one having

ordinary skill in the art. Uniroyal, Inc. v. Rudkin-W]|ey

Corp., 837 F.2d 1044, 1051, 5 USPQRd 1434, 1438 (Fed. Cir.),

cert. denied, 488 U S. 825

(1988); Ashland G 1, Inc. v. Delta Resins & Refractories,

nc., 776 F.2d 281, 293, 227 USPQ 657, 664 (Fed. Cir. 1985),

cert. denied, 475 U S. 1017 (1986); ACS Hosp. Sys., Inc. v.

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

Cr. 1984).

These show ngs by the exami ner are an essential part of

conpl yi ng
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with the burden of presenting a prima facie case of

obvi ousness. Note In re Cetiker, 977 F.2d 1443, 1445, 24

USPQ2d 1443, 1444 (Fed. Cir. 1992).
Wth respect to i ndependent clainms 1 and 5, the
exam ner notes that Yokoyama teaches an emitter structure for
a bipolar transistor in which the emtter layer is nade of
Al ,:Ga, ;As. The exam ner observes that the only difference
bet ween Yokoyama and clains 1 and 5 is that the clains recite
that x>0.5 whereas x=0.5 in Yokoyama [answer, page 4]. The
exam ner concludes that the x in Yokoyama coul d obvi ously be
approxinmately 0.5 so that it would have been obvious to have a
value slightly larger than the disclosed value of 0.5.
Appel I ants respond that there is no overlap between
Yokoyama’s x=0.5 and the clained x>0.5, and there is no
suggestion in Yokoyama to use any x other than x=0.5 as used

therein. Appellants also point out that their |arger nole

fraction of alum num sol ves di scl osed problens of emtter
col | apse and negative differential resistance (NDR) which are

problens totally unrecogni zed by Yokoyana. Absent the
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recogni tion of the advantages achieved by increasing the

al um num nol e fraction, appellants argue that there is no
notivation to increase the nole fraction of 0.5 as taught by
Yokoyama [brief, pages 5-6].

The exam ner admits that there is no overlap between
the clained range (x>0.5) and the prior art range (x=0.5).
Never -t hel ess, the exam ner insists that x is only
approximately 0.5 due to the inprecision of the manufacturing
process [answer, page 10]. Presunably, the exam ner is
asserting that the alum numnole fraction in Yokoyama may be
greater than 0.5 because of manufacturing inprecision.

The exam ner’s position is untenable because it is
based on the position that when a prior art docunent teaches a
value of 0.5, it really neans approximately 0.5. There is
nothing within the four corners of Yokoyama to suggest that
any alum num nole fraction other than 0.5 was intended or
desired. The only suggestion for increasing the nole fraction
above 0.5 cones from appel |l ants’ disclosure in which the
advant ages achi eved are set forth. |If the artisan did not

have appel l ants’ disclosure before
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himand had to rely strictly on the disclosure of Yokoyama, we
can find no notivation for the artisan to deliberately change
the disclosed nole fraction values in Yokoyama in the clained
manner . The exam ner’s requirenent for a show ng of
criticality or unexpected results is msplaced here because
there is no overlap between the clainmed range and the prior
art range. Appellants are not under a burden to prove

anything until the exam ner has established a prima facie case

of the obviousness

of the clained invention. Wthout a suggestion in the applied
prior art that increasing the alum numnole fraction above 0.5
woul d be desirable, there is no notivation to nmake the clai ned
nodi fication. The exam ner mnust find support for the
nodi fi cati on sonepl ace besi des appell ants’ own di scl osure.
Such support is |acking here.

We al so note that the exam ner cannot properly find
obvi ousness by asserting that manufacturing inperfections nay
have led to the overlap of the clainmed invention with a prior
art device. The conpletely unintended production of a
Yokoyama devi ce having an alum num nole fraction greater than
0.5 would not lead the artisan to deliberately seek to produce

this result. To find obviousness within the neaning of 35
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US. C 8§ 103, the artisan nust be aware of the nodifications
that need to be nade.

For all the reasons discussed above, we agree with
appel lants that the invention of clains 1 and 5 is not
rendered obvious by the teachings of Yokoyama taken al one.
Therefore, we do not sustain the rejection of independent
claims 1 and 5. W note that dependent clains 2-4 and 6-12
all include the limtations of independent clains 1 or 5.

None of the other applied prior art references as cited in the
answer teaches an emtter |ayer of a transistor being nmade
from A GaAs in which the alum num nole fraction exceeds 0.5.
Therefore, neither Ohshim, Kusano, Shinmura nor Yokoyama ' 724
overcones the deficiency discussed above in the prinmary
Yokoyama reference. Thus, we do not sustain the rejection of
any of clainms 1-12.

I ndependent claim?21 differs fromclains 1 and 5 in
that it recites that the emitter structure conprises a ball ast
resistor |ayer of A, G, ,As where x>0.4 and an active emtter
| ayer of Al ,Ga, ,As where x#0.4 adjacent a base layer. 1In
rejecting claim?2l1l, the exam ner adds Chshima to Yokoyama as

teaching an Al ,Ga, ,As graded | ayer between the base | ayer and
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the emtter layer. The exam ner asserts that it would have
been

obvi ous to add Chshinma’s graded | ayer to Yokoyana's transistor
to inprove the cut-off frequency of the bipolar transistor

[ answer, page 5].

Appel | ants argue that neither Yokoyama nor Chshima
even renotely suggests the structure of a ballast resistor
| ayer and an active emtter layer as recited in claim2l. The
exam ner responds that the ballast resistor layer is nmet by
Yokoyama’s | ayer 14 of Al ,.G,As, and the active emtter |ayer
is met by Chshinma’s graded | ayer (wherein x=0 to 0.3) when
added to Yokoyama's transistor as discussed above [answer,
page 13].

Al t hough neither Yokoyama nor GChshima di scl oses that
an Al .G, ,As | ayer should operate as both a ball ast resistor
and an active emtter layer, we note that claim2l nerely
recites two such Al ,Ga, ,As |ayers with each | ayer having a
di fferent range of the value of x. W also note that
appel l ants” own di sclosure basically indicates that the dua
functions of ballast resistor and active emtter result
entirely fromthe selection of a larger alum numnole fraction

for the Al ,G, ,As |ayer. Thus, regardl ess of whether either

10
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Yokoyama or GChshima recogni zed the dual functions of ball ast
resistor and active emtter, the clained two | ayers of A ,Ga,.
As are clearly suggested by Yokoyana’'s |ayer of Al,.Ga, As
nodi fied wth Chshima’s graded | ayer of A ,Ga, ,As between the
emtter layer and the base | ayer.

The exam ner’ s anal ysis goes sonewhat awy, however,
when she indicates that the graded | ayer has a val ue of x
ranging fromO to 0.3. Wile this is true for the graded
| ayer of GChshima, these values are dictated by the emtter
| ayer in Ohshima which is made of Al ,,;&G,,As. |n other words,
the nole fraction of alum num at the boundary between the
graded | ayer and the emtter |layer is selected to be the sane
at the boundary. Therefore, if a graded |layer were added to
Yokoyama’ s transi stor as proposed by the exam ner, the graded
| ayer woul d range froma value of x=0.5 at the emtter |ayer
boundary to a value of x=0 at the base |ayer boundary.

Thus, if Yokoyama’s transistor is provided with a
graded | ayer as taught by OChshinma, the graded | ayer woul d have
an alum num nol e fraction which is greater that 0.4 near the
emtter |layer but would be | ess than 0.4 near the base |ayer.
The recitation of claim21 would be net by a portion of the

graded | ayer but would not be net by all of the graded | ayer.

11
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W construe the recitation in claim?21 of “an active
emtter |ayer of A , G, As, where x#0.4" to require that the
| ayer satisfy the condition for x throughout the layer. Since
the graded | ayer of Ohshi ma when added to Yokoyana’'s
transi stor would have a value of 0.5 at the emtter boundary,
we find that the active emtter layer as recited in claim?21
is not anticipated by the graded | ayer of a nodified Yokoyana-
Onhshima transi stor as asserted by the exam ner. Since the
exam ner has not addressed the obviousness of limting the
al um num nol e fraction of the graded | ayer of the nodified
Yokoyama transistor to be less than or equal to 0.4, the

exam ner has not established a prima facie case of the

obvi ousness of the limtation as recited in independent claim
21.

For the reasons just discussed, we do not sustain the
exam ner’s rejection of independent claim21 based on the
teachi ngs of Yokoyanma and Chshima. Therefore, we also do not

sustain the rejection of clainms 22-24 which depend therefrom

12
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In summary, we have not sustained any of the
exam ner’s rejections of the clains. Therefore, the decision
of the exam ner rejecting clainms 1-12 and 21-24 is reversed.

REVERSED

JERRY SM TH )
Adm ni strative Patent Judge )
)
)
)
LEE E. BARRETT ) BOARD OF
PATENT
Adm ni strative Patent Judge ) APPEALS AND
) | NTERFERENCES
)
)
STUART N. HECKER )
Adm ni strative Patent Judge )
JS/ cam
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M chael K. Skrehot
P. O Box 655474 M5 219
Dal |l as, TX 75265
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