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DECI S| ON ON APPEAL

This is an appeal pursuant to 35 U S.C. 8§ 134 fromthe
final rejection of clainms 1 through 7.

The subject natter on appeal is directed to a method of
depositing a stoichionetric silicon nitride film of uniform

t hi ckness on a single substrate (e.g., a single |arge dianeter

! Application for patent filed March 16, 1993.
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silicon sem conductor wafer) by reacting ammonia with a sil ane
conmpound in a | ow pressure chem cal vapor deposition (LPCVD)

chanber wherein, inter alia, the pressure is adjusted to from

about 5 to 100 Torr. Caim1l is representative and is
repr oduced bel ow

1. A nmethod of depositing filnms of silicon nitride onto
a single substrate in a | ow pressure chem cal vapor deposition
chanber conpri si ng

a) supporting a single substrate in said chanber;

b) adjusting the pressure to fromabout 5 to about 100
Torr and heating the substrate to a tenperature of from about

650 to about 850EC, and

C) passing a precursor gas mxture conprising a silane
gas and ammoni a i nto sai d chanber,

t hereby depositing a filmof stoichionmetric silicon nitride of
uni form thi ckness onto said substrate.

As evidence of obvi ousness, the exam ner relies on the
foll owi ng references:

Chi ang 4, 395, 438 July 26,
1983

Morosanu, “Thin Filnms by Chem cal Vapour Deposition ” Thin
Films Science and Technol ogy, p. 48 (1990)

Schuegr af, “Handbook of Thin-Film Deposition Processes and
Techni ques” Noyes Publication, pp. 81 and 86 (1988)

As evi dence of nonobvi ousness, appellants rely on the
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foll owi ng reference:

Sakai et al. (Sakai)
1987

4,699, 825

13,
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The appeal ed clains stand rejected for obvi ousness
(35 U S.C. 8 103) over Chiang in view of Mdirosanu and
Schuegraf. The appeal ed clains also stand rejected under 35
US C 8§ 112, first paragraph, “enablenent requirenent.”
Claimb5 additionally stands rejected under 35 U.S.C. § 112,

second paragraph. W cannot sustain the stated rejections.

THE REJECTI ON FOR OBVI OQUSNESS

As evi dence of obviousness of the clainmed subject natter,
the exam ner relies on the conbined teachings of Chiang,
Morosanu and Schuegraf. Like the clainmed nmethod, Chiang
di scl oses a nethod for formng silicon nitride filnms on a
substrate (i.e., a silicon sem conductor wafer) using a | ow
pressure chem cal vapor deposition (LPCVD) technique.

However, to achieve thickness uniformty of a deposited
silicon nitride film(colum 5, lines 11 through 22), Chiang
evacuates the reactor chanber to a pressure in the range of
0.2 to 1 Torr (colum 4, lines 41 through 46), as contrasted
to the clainmed nethod (appeal ed claim1) wherein the pressure
Is adjusted to “about 5 to about 100 Torr.” Recognizing this
deficiency in the Chiang disclosure, the exam ner has cited
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Morosanu and Schuegraf as evidence that in chem cal vapor
deposi tion nmethods “increasing the pressure results in higher
deposition rates”. See the answer, page 5. At the sane tine,
the examner also admts that it is well known in the art that
decreasing the pressure in a chem cal vapor deposition nethod
results in “increased thickness uniformty” (answer, page 5).
Thus, the examiner inplicitly acknow edges that an increase
in the operating pressure in a chem cal vapor deposition

nmet hod woul d have been expected to have an adverse effect on
the filmthickness uniformty of the deposited coating.
Nevert hel ess, the exam ner contends that when an increased
deposition rate is critical to a specific application for
produci ng a specifically desired final product, it would have
been obvious to increase the process pressure to achieve a

hi gher deposition rate. e
find the exam ner’s approach above to be probl ematical because
the relied upon prior art references all relate to the field
of sem conductor technol ogy wherein filmthickness uniformty
is an essential and critical feature of the deposited silicon
nitride coatings. Moreover, the exam ner has pointed to no
speci fic exanple involving a desired product in which

5
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uniformty of coating thickness of a silicon nitride filmis
not required.

Appel I ants stress that hi gher operating pressures for
depositing silicon nitride filnms in the sem conductor
technol ogy are to be avoi ded because at pressures higher than
0.25 Torr, non-uniformsilicon nitride filnms are produced. As
evi dence factually supporting this contention, appellants
refer to the disclosures of Chiang at columm 5, lines 11
through 22 and the Sakai patent at colum 5, lines 1 through
32. Indeed, the abstract of Sakai discloses that the reactor
pressure for a
LPCVD process for producing a silicon nitride film of uniform
t hi ckness should be in the range of about 0.05 to about 0.25
Torr.

In light of the specific teachings in the art relating
to the advantages of operating in a pressure range
substantially | ower than that clained for depositing a silicon
nitride coating having uniformthickness on a sem conduct or
wafer, we agree with appellants that one of ordinary skill in
this art would not have been notivated to increase the
pressure of Chiang’s process to the extent clainmed. Wile
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ordinarily it may be the case that the determ nation of
opti mum val ues for a result effective paraneter of a prior art

process is at |least prim facie obvious, that conclusion

depends upon what the prior art specifically discloses with

respect to that paraneter. 1n re Sebek, 465 F.2d 904, 906,

175 USPQ 93, 95 (CCPA 1972). Al though Mrosanu teaches that

LPCVD processes, in general, have been carried out in the

broad pressure range of 0.1-100 Torr, the nore specific
teachings in Chiang and Sakai direct one of ordinary skill in
the art to a nuch | ower pressure range than clained for

producing silicon nitride filnms having adequate thickness

uniformty.

The exam ner correctly notes that Schuegraf teaches that
processes utilizing single wafer reactors for LPCVD processing
provi de for high deposition rates and exceptionally high
uniformty. However, the exam ner has not adequately and
per suasi vel y expl ai ned why one woul d have been led to operate
such a single wafer reactor process within a pressure range as
claimed for producing a silicon nitride coating. As

appel l ants point out, single wafer reactors are used primarily
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for the deposition of |ow tenperature oxides and doped
gl asses.
In view of the foregoing, the exam ner’s rejection of the

appeal ed clains for obviousness is reversed.

THE ENABLENENT | SSUE

The appeal ed clainms stand rejected under 35 U.S.C. §

112, first paragraph, “enablenent requirenment” on the asserted
basis that appellants have not disclosed in the specification
“all the critical paraneters” to obtain a high deposition rate
which is argued to be unexpected in this art. Gbserving that
wor ki ng exanples 1 and 2 of the specification involve
processi ng wherein silicon nitride is deposited under the
I dentical conditions for two successive runs, the exam ner
contends that the identical deposition rate should be achieved
for each run. Because this is not the case, the exam ner
apparently believes that appellants changed sonme undi scl osed
par anet er between the successive runs reported in exanples 1
and 2 that produced the difference in the deposition rates.

On the other hand, appellants submt that working
exanples 1 and 2 do teach one skilled in the art howto carry
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out the process for depositing a silicon nitride film

I ndeed, according to appellants, these exanples sinply
denonstrate the expected normal variation in deposition rates
between runs using their nethod. Appellants contend that
slight differences in gas flow rates, the pressure of the
reactor, tenperature of the wafer as well as other paraneters
bet ween successive runs adequately explain why the deposition
rates were not identical. Keeping in mnd that the deposition

rate is reported in ternms of angstrons
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per mnute, we agree with appellants that exanples 1 and 2 of
the present specification show that the present process is
r epr oduci bl e.

It is well established that the exam ner has the “burden
of giving reasons, supported by the record as a whole, why the
specification is not enableling . . . Show ng that the
di scl osure entails undue experinentation is part of the PTO s

initial burden. . . .” In re Angstadt, 537 F.2d 498, 504, 190

USPQ 214, 219 (CCPA 1976). Based on the facts before us, we
agree wth appellants that the exam ner has not net his burden
of showi ng that the disclosure in the specification entails
undue experinentation. Accordingly, we cannot sustain the
stated rejection under 35 U.S.C. 8§ 112, first paragraph,

“enabl enment requirenent.”

| NDEFI NI TENESS

Appeal ed claim5 stands rejected under 35 U S.C. § 112,
second paragraph, on the grounds that the use of a generic
term “a silane”, to introduce a Markush group i s confusing

when one nenber of the Markush group is the conpound sil ane,

SiH,. Appellants argue and we agree, that “a silane” is a
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recogni zed generic term which includes many silicon conpounds
i ncl usive of the conpound silane (SiH) as well as other
sil ane conmpounds as specified in the Markush group. The
exam ner should be aware that the purpose of the second
paragraph of 35 U.S.C. 8 112 is to basically ensure, with a
reasonabl e degree of particularity, adequate notification of
the netes and bounds of what is being clained. See In re
Hammack, 427 F.2d 1378, 1382, 166 USPQ 204, 208 (CCPA 1970).
Accordingly, we reverse the exam ner’s rejection of appea
claim5 under 35 U.S.C. 8§ 112, second par agraph.

The decision of the exam ner is reversed.

REVERSED

JOHN D. SM TH )
Adm ni strative Patent Judge )

)

)

)

) BOARD OF PATENT
CHARLES F. WARREN ) APPEALS
Adm ni strative Patent Judge ) AND

) | NTERFERENCES

)

)

)

)

PAUL LI EBERVAN

11



Appeal No. 95-3438
Application No. 08/ 033, 656

Adm ni strative Patent Judge )
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| srael Beingl ass

Pat ent Counsel

Applied Materials, Inc.
P. O Box 450 A

Santa Clara, CA 95052

13



