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DECI SI ON ON  APPEAL

This is a decision on appeal fromthe final rejection of
claims 2 through 12, all of the clains pending in the

appl i cation.
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The invention pertains to doping sem conductor materials in

such a manner to permt the tailoring of the activation energy of

! Application for patent filed August 25, 1993. According to

appel lants, this application is a continuation of Application
07/ 774,671, filed Cctober 11, 1991.
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t he dopant atons naking it possible to attain useful doping
levels in materials heretofore unable to attain such |evels.
| ndependent claim 11 is reproduced as foll ows:

11. An article that conprises a multilayer sem conductor
structure conprising, in sequence, a first layer of thickness t;
of a first sem conductor material, a second |ayer of thickness t;
of a second sem conductor material, and a third |l ayer of the
first sem conductor material, with the first and third |ayers
bei ng essentially undoped, and the second | ayer conprising dopant
atons that provide charge carriers to said first and third
| ayers, with the first sem conductor material differing in
chem cal conposition fromthe second sem conductor materi al;

associated wth the first sem conductor material being a
first and a second band edge energy and an activation energy Eam
of sai d dopant atons;

associated with said second sem conductor material being a
third and a fourth band edge energy, wth said first, second,
third and fourth band edge energi es being such that there exists
a band edge offset in at | east one of the conduction or val ence
band of the sem conductor body; and associated with each dopant
atomin the second | ayer being a wave function and a Bohr radius
lB;

CHARACTERI ZED | N THAT

(a) t, is at nost 2rg, and the dopant atons are | ocated
such that the wave function of any given dopant atom extends
into at |least one of said first and third | ayers, such that
said charge carriers experience Coulonb attraction to said
dopant atons, and associated with said charge carriers is an
effective activation energy Eaes; and

(b) t,, t,, and the first and second sem conduct or
materials are selected such that Easr iS | ess than Exn, and
t, 1s much greater than t, such that the nultilayer
sem conductor structure behaves substantially as if the
dopant atons were present in uniformfirst sem conductor
mat eri al .

The exam ner relies on no references.
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Clains 2 through 12 stand rejected under 35 U S. C. ' 112,
second paragraph, as being indefinite for failing to particularly
point out and distinctly claimthe subject matter which
applicants regard as their invention.

Ref erence is nmade to the brief and answer for the respective
positions of appellants and the exam ner.

OPI NI ON

W reverse.

The particul ar language in claim11l which the exam ner finds
indefinite is: “associated with each dopant atomva wave
function.wave function of any given dopant atom extends into...
and “t1 is nmuch greater than t2 such that.behaves substantially
as if the dopant atons were present in uniformfirst
sem conductor material.” The exam ner’s apparent position is
that there is only one wave function for the totality of charge
carriers and it is indefinite and inaccurate to inply, as the
exam ner apparently thinks the instant clai ml|anguage does, that
there are separate wave functions for each carrier and that sone
particular carrier is bound to sone specific dopant atom

In our view, the examner’s rationale is short on specifics
as to what, exactly, is indefinite about particular claim
| anguage. In any event, to whatever extent the |anguage “wave
function of any given dopant atoni may appear, at first, to be a

bit awkward, appellants have explained its neaning by evidence
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via an affidavit of an expert in the field. More particularly,
of record is an affidavit by Dr. Serge Luryi, filed April 1
1994. We find that Dr. Luryi is clearly an expert in the field
of sem conductor devices in view of his education, degrees,
aut horshi p, research, patents and experience set forth on pages
1-2 of the affidavit. Wiile Dr. Luryi’s unsubstanti ated
statenents, at page 2 of the affidavit, regarding enabl enent, are
not relevant to the issue of definiteness under 35 U S. C ' 112,
second paragraph, we find his statenents, at pages 2-3 of the
affidavit, regarding the neaning of specific claimlanguage, to
be particularly relevant and enlightening. More particularly,
Dr. Luryi states that it is “common and accepted practice anpong
sem conduct or device physicists to refer to the ‘wave function of
a dopant atomi.” Further, Dr. Luryi states that those skilled in
this particular art “know that this | anguage stands for ‘the wave
function of an electron or hole on the dopant atom’ as the case
may be.” At the top of page 3 of the affidavit, Dr. Luryi
contends that:

It is an excellent approximation, and therefore

customary in sem conductor device physics, to treat

inmpurity (including dopant) atons thensel ves as

cl assical objects. Thus the term“wave function of the

dopant atonf gives rise to no confusion anong those

skilled in the art, since all skilled practitioners

understand this usage to refer to the wave function of
the electron or hole, as the case may be.
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Thus, while the clai mlanguage may not be as precise as the

exanm ner would IiKke,?

we have evidence froman expert in the
field that skilled artisans woul d have understood that claim
| anguage to nean what the exam ner contends it does not nean.
Thus, we are faced with the situation wherein, on one hand,
t he exam ner contends that certain claimlanguage is indefinite
because there can be no wave function of an electron or hole,
only a wave function of a collection of electrons or holes, and,
on the other hand, an expert in the field of sem conductor
devices states that the “wave function of the dopant atoni refers
to the “wave function of the electron or hole” and that these
terms are well known and understood by those skilled in the art
of sem conductor devices. The exam ner offers no evidence to
buttress his position and/or to contradict the avernents of the
expert. Therefore, we will not sustain the rejection of clains 2
t hrough 12 under 35 U.S.C. ' 112, second paragraph, because, on
bal ance, we find for appellants and we base our decision on the
statenents in the affidavit of Dr. Luryi regarding what skilled
artisans woul d have understood the term “wave function of the

dopant atonf to nean.

2 W note that although the exam ner contends that the | anguage

is indefinite, the exam ner never offers an alternative or a
speci fic suggestion as to what | anguage woul d pl ease the
exani ner.
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The exam ner has accorded the Luryi affidavit little, if
any, weight, contending that the statenents therein are “[p]Jurely
conclusory.w thout any factual basis therefor” [answer-page 5].
W find the examner’s action in this regard to have been
i nproper. The affidavit establishes Dr. Luryi as an expert in
this field, and this is not gainsaid by the examner. It is not
under st ood how a statenent by an expert as to what skilled
artisans would have interpreted a termof art to nean is
“Iplurely conclusory.” The “factual basis” for the conclusion as
to what a particular termneans is clearly the expert’s
experience and education in the field.

The exam ner also states that “Luryi admtted that the
exam ner’s rejection was correct” [answer-page 6]. However, we
have carefully reviewed the affidavit and find no such adm ssi on.

We find no adequate basis for sustaining the exam ner’s

rejection of clainms 2 through 12 under 35 U. S.C. ' 112, second
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par agraph, especially in view of the evidence provided by the
Luryi affidavit. Accordingly, the examner’s decision is
reversed.

REVERSED

Janes T. Carm chael
Adm ni strative Patent Judge

Errol A Krass )
Adm ni strative Patent Judge )
)
)
Ri chard Torczon ) BOARD OF PATENT
Adm ni strative Patent Judge ) APPEALS AND
) | NTERFERENCES
)
)
)
)
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