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This is an appeal fromthe final rejection of clains 4
through 7. In an Anendnent After Final (paper nunmber 10), claim
4 was anended.

The di sclosed invention relates to a non-volatile
sem conductor nenory devi ce.

Caim4 is illustrative of the clainmed invention, and it
reads as foll ows:

4. A non-volatile sem conductor nenory device conpri sing:

a sem conduct or substrate;

a source and a drain fornmed in said seni conductor substrate,
sai d source spaced fromsaid drain

a channel disposed between said source and said drain;

a pair of first control gates dielectrically disposed atop
portions of said channel;

a second control gate dielectrically disposed atop said pair
of first control gates and substantially perpendicul ar therewth;
and

a floating gate having end segnents thereof dielectrically
di sposed between said pair of first control gates and said second
control gate, and a md segnent thereof dielectrically disposed
atop anot her portion of said channel;

wherein when said first and second control gates are
substantially sinultaneously energized to a first set of
potential values, electrical charges are couplingly induced in
said floating gate fromsaid channel, allow ng said floating gate
to couplingly vary the conductivity of said channel after the de-
energi zation of said control gate [sic, gates], and wherein when
said first and second control gates are substantially
si mul taneously energi zed to a second set of potential val ues,
el ectrical charges are couplingly induced out of said floating
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gate to said channel, allowng said floating gate to coupling
[sic, couplingly] vary the conductivity of the channel after the
de-energi zati on of said control gates.

The references relied on by the exam ner are:

Masuoka 4,910, 565 Mar. 20, 1990
Toshi kazu 58- 54668 Mar. 31, 1983
(Japanese patent)
(PTO Transl ati on attached)

Mul ler et al. (Muller), "MOS Field-Effect Transistors |: Basic
Theories and Model s," Device Electronics for Integrated Crcuits,
pages 452 through 454 (2d ed., New York, John Wley & Sons,
1986) .

Clains 4 through 7 stand rejected under 35 U.S.C. 8§ 103 as
bei ng unpatent abl e over Toshi kazu in view of Msuoka.

Clains 4 through 7 stand rejected under 35 U.S.C. 8§ 103 as
bei ng unpat ent abl e over Toshi kazu in view of Masuoka and Ml |l er.

Reference is made to the brief and the answer for the

respective positions of the appellant and the exam ner.
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OPI NI ON

We have carefully considered the entire record before us,
and we will reverse the obviousness rejections of clains 4
t hrough 7.

We agree with the exam ner's observation (Answer, page 3)
t hat Toshi kazu "teaches in Figure 2 a non-volatile sem conductor
menory device having floating gate 25, a pair of first |ower
control gates 30 and 31 laterally surrounding the floating gate
and an upper control gate 27 forned above."” The exam ner
acknow edges (Answer, page 3) that "Toshi kazu differs fromthe
present invention in that the upper control gate 27 runs in the
sanme direction as the pair of first |ower control gates 30 and
31."

Wth this difference in mnd, the exam ner states (Answer,
pages 3 and 4) that:

Masuoka teaches however in Figures 2-3 that the

upper level control gate 114a may run orthogonal to

| ower gates 108a, 108b, and 106. It is noted that

Masuoka teaches 108a, and 108b to be lateral floating

gates surrounding control gate 106. This design is

slightly different than that of Toshi kazu whi ch has two

control gates laterally surrounding a floating gate.

It woul d have been obvious to a skilled artisan to

conbi ne the teaching of Masuoka whi ch shows the upper

gate fornmed orthogonal to the |lower gate layers in

order to achieve integration of the device and conserve

as nmuch waf er space as possi bl e.

Appel I ant argues (Brief, pages 6 and 7) that:
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To begin wth, as conceded by the Exam ner
t he base cell of Masuoka is different fromthat of
Toshi kazu. I n Masuoka, the floating gates 108a and
108b are disposed laterally surrounding the control
gate 106 (Fig. 3 of Masuoka). In Tashikazu [sic,
Toshi kazu], the control gates 30 and 31 are di sposed
|aterally surrounding the floating gate 25 (Fig. 2 of
Tpshi kazu [sic, Toshi kazu). In addition, the Exam ner
points out that the control gates 114a and 106 of
Masuoka are orthogonal |y di sposed. Notw thstanding the
Exam ner's allegation, conbining this feature of having
the control gates orthogonally disposed, with the base
cell of Toshi kazu, as suggested by the Exam ner, would
still not satisfy the criteria as set forth in
i ndependent clains 4 and 7.

We agree. Appellant correctly argues (Brief, page 7) that
Toshi kazu nodi fi ed by Masuoka woul d have the top control gate 27

"di sposed atop only the floating gate 25, and not atop the pair

of control gates 30 and 31." Mbreover, the appellant correctly

argues on the sane page of the Brief that the conbined reference

teachi ngs woul d not "include the end segnents of floating gate 25

di sposed between the pair of control gates 30 and 31 and the top

control gate 27," and "woul d involve significant nodifications

and woul d al so be deened inproper.” 1In view of these differences
bet ween the teachings of the applied references and the clai ned
invention, we also agree with the appellant's argunents (Brief,
pages 7 through 9) that the progranm ng and erasure of the
clainmed device differs fromthe programm ng and erasure of the

vastly different devices in the applied references. Accordingly,
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t he obvi ousness rejection of clainms 4 through 7 based upon the
conbi ned teachi ngs of Toshi kazu and Masuoka i s reversed.

In the other obviousness rejection of clainms 4 through 7,
Mul l er is cited by the exam ner (Answer, page 4) because it
"t eaches several programm ng and erase schenes for floating gate
menory devices." On the sane page of the Answer, the exam ner
concludes that it woul d have been obvious to a skilled artisan to
conbi ne the teachings of Muller with those of Toshi kazu and
Masuoka "in order to know how to program and erase the device."
In view of the noted structural differences between the clai nmed
device and the devices in Toshi kazu and Masuoka, and the fact
that Muller is nmerely cited for its programm ng and erasure
teachi ngs, this obviousness rejection of clains 4 through 7 is
i kewi se reversed.

DECI SI ON

The decision of the exam ner rejecting clains 4 through 7

under 35 U. S.C. 8§ 103 is reversed.

REVERSED

JAVES D. THOVAS
Adm ni strative Patent Judge
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BOARD OF PATENT
KENNETH W HAI RSTON

Adm ni strative Patent Judge APPEALS AND
| NTERFERENCES

JAMVES T. CARM CHAEL
Adm ni strative Patent Judge
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