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This is a decision on the appeal under 35 U S.C. § 134
fromthe examner’s rejection of clainms 1-22, which constitute
all the clains in the application.

The di scl osed invention pertains to a conpl enentary
het er oj uncti on sem conductor device. Mre specifically, the
invention is directed to the interconnection of first and second
resonant interband tunneling transistors (RITTs). The gates of
the first and second RITTs are made from different sem conductor
materials. The first gate material has a val ence band havi ng an
energy greater than a conduction band of the second gate
mat eri al .

Representative claim1l is reproduced as foll ows:

1. A conplenentary heterojunction sem conductor device,
conpri si ng:

a first resonant interband tunneling transistor having a
first gate of a first conpound sem conductor type, a drain
coupled to said first gate, and a conmon output coupled to said
first gate; and

a second resonant interband tunneling transistor having a
second gate of a second conpound sem conduct or type, said second
gate coupled to said commopn output, and a source coupled to said
second gate, wherein said first conpound sem conductor type has a
val ence band having an energy greater than a conduction band of
sai d second conpound sem conduct or type when said conpl enentary
het eroj uncti on sem conductor device is in an unbi ased state.

The exam ner relies on the follow ng references:

Aoki et al. (Aoki) 4,768,076 Aug. 30, 1988
Soderstromet al. (Soderstronm 5,113, 231 May 12, 1992
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Zhu et al. (zhu) 5, 142, 349 Aug. 25, 1992

Clains 1-22 stand rejected under 35 U.S.C. § 103. As
evi dence of obvi ousness the exam ner offers the collective
t eachi ngs of Zhu, Soderstrdm and Aoki .

Rat her than repeat the argunents of appellants or the
exam ner, we nmake reference to the brief and the answer for the
respective details thereof.

OPI NI ON

We have carefully considered the subject matter on
appeal, the rejection advanced by the exam ner and the evi dence
of obviousness relied upon by the exam ner as support for the
rejection. W have, |likew se, reviewed and taken into
consi deration, in reaching our decision, the appellants’
argunents set forth in the brief along with the examner’s
rationale in support of the rejection and argunments 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 level of skill in the
particular art would not have suggested to one of ordinary skil
in the art the obviousness of the invention as set forth in

claims 1-22. Accordingly, we reverse.
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We consider first the rejection of independent claim1l
under 35 U.S.C. 8 103 as bei ng unpatentable over the collective
t eachi ngs of Zhu, Soderstrdom and Aoki. 1In rejecting clainms under
35 US.C 8103, it is incunbent upon the exam ner to establish a

factual basis to support the | egal conclusion of obviousness.

See In re Fine, 837 F.2d 1071, 1073, 5 USPQd 1596, 1598 (Fed.
Cr. 1988). 1In so doing, the examner is expected to nmake the

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

US 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 stemfrom sone
t eachi ng, suggestion or inplication in the prior art as a whol e
or know edge generally available to one having ordinary skill in

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

1051, 5 USPRd 1434, 1438 (Fed. Cr.), cert. denied, 488 U S 825

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

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

denied, 475 U. S. 1017 (1986); ACS Hospital Systens, Inc. v.

Mont efiore Hospital, 732 F.2d 1572, 1577, 221 USPQ 929, 933 (Fed.
Cir. 1984). These show ngs by the exam ner are an essential part

of conplying wwth the burden of presenting a prima facie case of
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obvi ousness. Note In re Qetiker, 977 F.2d 1443, 1445, 24 USPQd

1443, 1444 (Fed. Cir. 1992).

Zhu is directed to a conplenentary heterojunction field
effect transistor (HFET). The Zhu HFET is designed to have a P-
channel quantum wel|l and an N-channel quantum wel| separated by a
barrier layer. Zhu teaches that "[t]he particular materials for
P- channel quantumwell 12 and N-channel quantumwell 14 are
chosen because P-channel quantumwell 12 nust have a val ence band
energy greater than conduction band energy of N channel quantum
well 14" [colum 3, lines 6-10]. The exam ner relies on this
rel ati onshi p between the P-channel and the N-channel materials in
Zhu to neet the simlar relationship of the gate naterials
recited in claim1.

Soderstromis directed to a resonant interband tunneling
device in which the lateral |ayers of conpound sem conductor
mat erial and barrier |layers are shown [Figures 16 and 19]. The
exam ner states that "[t]he variation of enbodi nents as shown by
Soderstromin conbination with Zhu's nore general structure would
have been obvious to a skilled artisan in order to achi eve proper
integration"” [answer, page 3]. The exam ner does not further
el aborate on this point. Aoki is cited to show the connection of

transi stors and biases to inplenent an inverter operation.
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Appel l ants argue that the collective teachings of the
applied prior art do not support the exam ner’s concl usion.
Specifically, appellants argue that claiml1l is directed to the
i nterconnection of two RITTs having a specific relationship
between the gate materials and that none of the applied
ref erences suggests the interconnection as specifically recited
inclaiml [brief, pages 3-5].

Based upon the evidence of record provided in this case,
we agree with appellants that the exam ner’s concl usi on of
obvi ousness has not been properly established. The exam ner has
essentially equated the rel ationship between Zhu' s P-channel and
N-channel materials with the clained rel ationship between the
gate materials of a first and second RITT as recited in claim 1.
The applied prior art only establishes that it was known that
di fferent conpound sem conductor materials had different energy
bands which would permt tunneling to occur in a sem conductor
device. This prior art, however, does not suggest that two RITTs
shoul d be interconnected as recited in claiml with the gate
materials as specifically claimed. W do not agree with the
exam ner’s finding that the FET teachings of Zhu are teachings of

the interconnection of two RITTs [answer, page 5].
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For all the reasons di scussed above, we do not sustain
the rejection of independent claim21 based on the evidence of
record in this case. Accordingly, we also do not sustain the
rejection of dependent clains 2-15. Since independent claim?21
is simlar in scope to claiml1l, we do not sustain the rejection
of claim 21 or dependent claim 22.

| ndependent claim 16 recites the specific interconnection
of layers between a first heterojunction transistor and a second
het erojunction transistor. Appellants argue that the exam ner

has failed to establish a prima facie case of obviousness for the

structure specifically recited in claim16 [brief, pages 5-6].
We agree. The exam ner has not indicated how each of the
recitations of independent claim 16 is suggested by the teachings
of the applied prior art. The exam ner’s concl usion of
obvi ousness nust be supported by appropriate factual findings
whi ch have not been made here. Therefore, we do not sustain the
rejection of independent claim 16 or dependent clains 17-20.

I n concl usion, we have not sustained the exam ner’s
rejection of any of the clainms under 35 U S.C. 8§ 103. Therefore,
the decision of the examner rejecting clains 1-22 is reversed.

REVERSED
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