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 | aw
journal and (2) is not binding precedent of the Board.
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UNI TED STATES PATENT AND TRADEMARK OFFI CE

BEFORE THE BOARD OF PATENT APPEALS
AND | NTERFERENCES

Ex parte SGS- THOVBON M CRCELECTRONI CS | NC.

Appeal No. 98-2447
Reexam nati on Control No. 90/003, 191t

HEARD: June 23, 1999

! Reexam nations ordered for Control Nos. 90/003,191 on
Sept ember 10, 1993, 90/ 003, 240 on Novenber 1, 1993, 90/003, 430
on May 12, 1994 and 90/003,874 on July 5, 1995 for
Reexam nati on of Patent No. 4,553,314, issued Novenber 19,
1985; which is based on Application No. 06/431,527, filed
Sept enber 30, 1982; which is a division of Application No.
06/ 351, 726, filed February 24, 1982, now abandoned; which is a
conti nuati on of Application No. 06/100,606, filed Decenber 5,
1979, now abandoned; which is a division of Application No.
06/ 002, 426, filed January 10, 1979, now abandoned; which is a
conti nuation of Application No. 05/762,398, filed January 26,
1977, now abandoned.
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Before KIM.IN, KRASS and KRATZ, Adninistrative Patent Judges.

KIM.IN, Administrative Patent Judge.

DECI S| ON ON APPEAL

This is an appeal fromthe final rejection of clains 1-5
in the nerged reexam nati on proceeding for Control Nos.
90/ 003, 191, 90/003, 240, 90/003, 430 and 90/ 003, 874. The patent
that is subject to this reexamnation is U S. Patent No.
4,553,314 to Chan et al. The exam ner has confirnmed the
patentability of clains 6-15. Cdaim1l is illustrative:

1. A nmethod for making a portion of a sem conductor
devi ce conprising the steps of:

(a) formng an oxide insulating |ayer on a surface of a
sem conduct or substrate,

(b) formng a polysilicon |ayer on a sel ected portion of
the oxide insulating |ayer,

(c) selectively etching away portions of the oxide
i nsulating | ayer using the polysilicon |layer as a nask,
t hereby exposing a surface portion of the substrate previously
covered by the oxide insulating |ayer, and thereby
incidentally partially undercutting the polysilicon |ayer by
| ateral etching of portions of the oxide insulating |ayer
under a peripheral edge of the polysilicon |ayer such that the
depth of the undercutting is equal to or greater than the
t hi ckness of the oxide insulating |ayer,
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(d) diffusing dopants into the substrate through the
exposed substrate portion, and

(e) exposing the substrate to an oxidi zi ng anbi ent
simul taneously to oxidize both the peripheral edge of the
pol ysilicon |layer and the exposed substrate surface portion
adjoining the |ateral undercut region, such that the latera
undercut region is filled by a substrate oxi de conponent and a
peri pheral edge polysilicon |ayer oxide conponent as both
oxi de conponents expand and grow in response to the oxidizing
anbi ent .

In the rejection of the appeal ed clains, the exam ner

relies upon the foll ow ng references:

Anzai et al. (Anzai) 3, 906, 620 Sep. 23, 1975
Shappi r 3,921, 283 Nov. 25, 1975
Ki kuchi 51- 39835 Cct. 29, 1976

(Japanese Kokai patent)

J.T. Cenens et al. (Cenens), "Inpurity Diffusion in Si Q
Layers and Rel ated Effects on the MOS Properties of the Si-
Gate Technol ogy," El ectrochem cal Society Spring Meeting
Ext ended Abstracts 125-27 (1974).

T. Agatsuma et al. (Agatsuma), Characterization of Threshol d
Voltage in P Channel Si Gate Mosfet, Electrochem cal Society
Spring Meeting Extended Abstracts 415-16 (1975).

Appellant's clainmed invention is directed to a nethod for
maki ng a portion of a sem conductor device. The nethod

entails, inter alia, the selected etching of portions of an

oxi de insulating layer that results in an undesirable
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undercutting of the polysilicon layer which is situated above
the oxide insulating |ayer. Subsequent to diffusing dopants
into the substrate, the substrate is exposed to an oxi di zi ng
anbi ent that oxidizes both the peripheral edge of the
polysilicon |layer and the exposed substrate for the purpose of
filling the undercut region with an oxi de conponent.
According to appellant, the present invention prevents short
circuit problens caused by |ateral etching of oxide under a
peri pheral edge of a polysilicon |ayer (page 2 of principa
brief).

Appel  ant submts at page 6 of the principal brief that
appeal ed clainms 1-5 do not stand or fall together. However,
t he ARGUVMENT section of appellant's brief presents a separate
argunment only for claim2. Accordingly, clains 3-5 stand or

fall together with claiml1l. 1n re N elson, 816 F.2d 1567,

1572,
2 UsP@2d 1525, 1528 (Fed. G r. 1987). See also 37 CFR
§ 1.192(c)(7) and (c)(8) (1997).

Appeal ed clains 1-5 stand rejected under 35 U. S. C

8§ 102(b) as being anticipated by Kikuchi. dains 1-5 al so

-4-



Appeal No. 98-2447

Reexam nation Control No. 90/003, 191
Reexam nation Control No. 90/003, 240
Reexam nation Control No. 90/003, 430
Reexam nation Control No. 90/003, 874

stand rejected under 35 U S.C. §8 102(b) as being anticipated
by Shappir. 1In addition, the appeal ed clainms stand rejected
under 35 U.S.C. § 103 as being unpatentabl e over Kikuchi in
conbi nation with Anzai. The exam ner has w thdrawn the
rejection of clainms 1-5 under 35 U . S.C. 88 102 and 103 over
Anzai, considered al one.

We have thoroughly reviewed the respective positions
advanced by appel | ant and the exam ner, including the
ext ensi ve decl aration evidence presented by appellant. 1In so
doi ng, we agree with appellant that the § 102 rejection of the
appeal ed cl ai ns over Kikuchi and the 8 103 rejection over
Ki kuchi in view of Anzai are not sustainable. However, we
wi Il sustain the examner's rejection of the appeal ed clains
under 8 102 over Shappir. CQur reasoning foll ows.

We consider first the rejection of the appeal ed clains
under 8 102 over Kikuchi. It is axiomatic that to support a
rejection under 35 U.S.C. 8 102 a reference nust provide a
description of all the clained features. 1In the present case,
the appealed clains require a diffusion of dopants into the

substrate before the step of exposing the substrate to an
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oxi di zi ng anbient. However, as appreciated by the exam ner,
Ki kuchi does not disclose such a diffusion step before the
thermal oxidation step. The exam ner concedes at page 16 of
the Answer that "[a]dmttedly, the substrate is doped before
the oxidation step is perforned in the nethod of Chan et al.
[ appel | ant], whereas the substrate is essentially undoped in
t he nmet hod of Kikuchi." Wile the exam ner further states at
page 16 of the Answer that "this difference is not deened to
affect the profile of the regrown oxide which is grown to a
thi ckness at |east equal to that of the original gate oxide in
bot h net hods," the accuracy of this assertion by the exam ner
isirrelevant to the 8 102 rejection. Manifestly, the |lack of
a description in Kikuchi of the clained nethod steps nmandates
our reversal of the exam ner's rejection.

W now turn to the rejection of the appeal ed cl ai ns under
35 U.S.C. 8 103 over the collective teachings of Kikuchi and
Anzai. The exam ner appreciates that Kikuchi fails to
di scl ose the cl ai med net hod of diffusing dopants into the
substrate before exposing the substrate to an oxidi zi ng

anbi ent, but the exam ner cites Anzai for teaching the
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di ffusion of boron into a silicon substrate to form source and
drain regi ons before oxidation of the device to form an oxide
| ayer. Based on the reference teachings, the exam ner
concl udes that:

In light of the teachings of Anzai et al., it would

have been obvious to one of ordinary skill in the

art that the source/drain diffusion step used to

formthe source and drain regions in the transistor

of Ki kuchi coul d have been perfornmed prior to the

thermal oxidation step. [Page 9 of Answer].

Al t hough we admt there is an initial appeal to the
exam ner's reasoni ng, appellant has rebutted the exam ner's
rejection with the Fourth Suppl enental Decl aration of
Dr. Fair, one who has placed on this record considerabl e
credentials of expertise in the art. The Fair Declaration
provi des scientific reasoning why one of ordinary skill in the
art woul d not have nodified the Ki kuchi process in such a way
that the diffusion step is perfornmed before the thernal
oxidation. In particular, Dr. Fair explains that it was well
known that the boron concentration at the silicon surface has

to be maintained very high in order to nake good ohm c cont act

bet ween netal and silicon for source and drain contacts, and
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"[i1]t was al so well known that thermal oxidation follow ng a
boron di ffusion step woul d have dramatically decreased the
boron surface concentration due to redistribution phenonena,
i ncludi ng nost significantly the phenonenon of segregation”
(paragraph 4 of Declaration).

In the face of this weighty testinony by one of
considerable skill in the art of maki ng sem conductor devices,
the exam ner remained silent, nerely noting the entry of the
Reply Brief. Consequently, in the absence of an effective
refutation of the scientific rationale articulated in the
Fourth Suppl enental Declaration of Dr. Fair, we find that the
evi dence of nonobvi ousness presented by appel |l ant outwei ghs
the evi dence of obviousness relied upon by the exam ner.

The rejection of the appeal ed clains under 35 U S. C
8 102 over Shappir is another matter. Appellant does not
di spute that Shappir discloses a nmethod for nmaking a portion
of a sem conductor device conprising the clainmed steps of (a)
form ng an oxide insulating | ayer on a surface of a
sem conductor substrate, (b) formng a polysilicon [ayer on a

sel ected portion of the oxide insulating |ayer, (c)
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sel ectively etching away portions of the oxide insulating

| ayer using the polysilicon |ayer as a mask, thereby exposing
a surface portion of the substrate previously covered by the
oxi de insulating layer, (d) diffusing dopants into the
substrate through the exposed substrate portion, and (e)
exposi ng the substrate to an oxidi zi ng anbi ent sinultaneously
to oxidize both the peripheral edge of the polysilicon |ayer
and the exposed substrate surface portion. It is appellant's
position that the reference does not disclose that the

sel ective etching of the oxide insulating |ayer perforns the

i ncidental partial undercutting of the polysilicon | ayer by

| ateral etching of portions of the oxide insulating |ayer
under a peripheral edge of the polysilicon |ayer, and that the
exposure of the substrate to an oxidi zi ng anbi ent effectively
fills the lateral undercut region with an oxi de conponent.
Appel | ant contends that since Shappir is silent regardi ng any
i ncidental partial undercutting of the polysilicon | ayer and
subsequent filling of the undercut region by the thernal

oxi dation step, it cannot be concluded that Shappir inherently

antici pates the clai med net hod.
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It is well settled that when a cl ai med process reasonably
appears to be substantially the sane as a process disclosed by
the prior art, the burden is on the applicant to prove with
obj ective evidence that the process of the prior art does not
necessarily or inherently possess characteristics attri buted

to the clainmed process. 1n re Spada, 911 F.2d 705, 708, 15

USPQ2d 1655, 1658 (Fed. Cir. 1990); In re Best, 562 F.2d 1252,

1255,

195 USPQ 430, 433 (CCPA 1977). In the present case, we find
sufficient correspondence between the nmethod di scl osed by
Shappir and appellant's method for making a portion of a

sem conductor device to conclude that the exam ner has net her

burden of establishing a prinma facie case of inherency which

effectively places upon appellant the burden of proving that
t he Shappir process does not necessarily achieve the cl ained
effects. In particular, as pointed out by the exam ner, the
thermal oxidation step of Shappir produces an oxi de |ayer of
0.1 mcron thick, which is the sane thickness as the

underlying oxide insulating |ayer. Based on this disclosure,

t he exam ner makes the factual determ nation that "although
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Shappir does not expressly state that oxide layer 39 will fill
t he undercut, since oxide layer 39 is forned to the sane

thi ckness as gate insulating |ayer 36, it nust necessarily
fill the undercut” (page 23 of Answer). Since we find no
refutation of the exam ner's reasoning in the principal or
reply briefs on appeal, we will accept the exam ner's finding

as unchallenged fact. In re Fox, 471 F.2d 1405, 1407, 176

USPQ 340, 341 (CCPA 1973); In re Kunznmann,

326 F.2d 424, 425 n.3, 140 USPQ 235, 236 n.3 (1964). Also, we
note that appellant has pointed to no particular differences

I n operating paraneters between the thermal oxidations of the
present invention and Shappir. |In addition, appellant has not
denonstrated, nor even asserted, that the clainmed filling in
of the undercut regions is only effected by thermal oxidation
when the process is perforned within a certain set of
operating conditions, such that it cannot be reasonably

concl uded that any thermal oxidation of a layer to the sane

t hi ckness as the gate insulating |ayer woul d necessarily fil

in the undercut areas.
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Al so, we note that there is really no dispute that the
etching step of Shappir produces an undercut region in the
oxide insulating layer. Like appellant, Shappir enploys a
buffered HF solution to performthe etching step. In the way
of an acknow edgnent that the etching step of Shappir would
necessarily produce an undercut region, appellant states at
page 29 of the principal brief that "Shappir's etching step's
use of a buffered solution of HF would appear to inherently
i ntroduce an undercut at the edges of the p-channel transistor
gate electrode 18. (Col. 9, lines 24-29)." Further, at page
22 of the reply brief, appellant concedes that "[t] he undercut
woul d i nherently occur using etching with a buffered HF
sol ution."

Appel I ant nmai ntains at page 30 of the principal brief
t hat Shappir cannot be considered to inherently anticipate the
claimed invention because the reference nethod woul d at nost
fill in the undercut in the p-channel region but not in the n-
channel region. However, we fully agree with the exam ner
that this argunent is not germane to the clainmed subject

matter. The appealed clains are not limted to filling the
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undercut of both the n-channel and p-channel regions but,
rather, are sufficiently broad to enconpass the performance of
the clained steps in only the
p-channel region. W find that such breadth is highlighted by
the claimrecitation of "[a] nmethod for nmaking a portion of a
sem conduct or device" (enphasis added). As expl ained by the
exam ner at page 19 of the Answer, the appealed clains "are
not limted to the fabrication of a p-channel or an n-channe
transistor,"” and clained step (d) "does not specify any
particul ar conductivity type."

Appel I ant al so points out that Shappir attaches no
significance to utilizing thermal oxidation rather than
pyrol ytic deposition in formng the oxide |ayer 39, and "one
first would have had to select the thernal oxidation option
for formng the oxide layer 39 with no conpelling reason
di scl osed in Shappir for doing so" (page 30 of principa
brief). However, inasnmuch as Shappir discloses only two
options for formng the oxide layer, and it is wel
established on this record that thernal oxidation was a

conventional technique in the art for depositing such an oxide
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| ayer, we are satisfied that Shappir provides a description of
thermal oxidation within the nmeaning of 35 U.S.C. § 102.
Appel | ant al so contends at page 31 of the principal brief
that "it is evident that Shappir does not even succeed to
prevent undercuts at the edges of the p-channel transistor
gat es because oxide | ayer 39 does not appear in the fina
device structure of Figure 2." According to appellant, the
reasonabl e interpretation of the reference is that oxide |ayer
39 is stripped away by a renoval step that would | eave
undercut gates in place at all transistor sites in the device.
However, assumng that this is the case, we concur with the
exam ner that such argunent is also not germane to the clained
subject matter. By virtue of the "conprising" |anguage of the
appeal ed clains, the clains presently under consideration do
not preclude any subsequent renoval of the thermally-deposited
| ayer after step (e). Moreover, even if the term "conprising"
is replaced with the term"consisting of," we are of the
opi ni on that Shappir describes all the clainmed steps "for
maki ng a portion of a sem conductor device" (enphasis added).

Accordingly, we find all appellant's argunents and decl aration
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evi dence regarding the reintroduction of an undercut region
after Shappir's thermal deposition to be irrelevant to the
cl ai med subject matter presently on appeal .

Appel I ant further maintains at page 32 of the principal
brief that "[c]laim1l recites a method for making 'a
sem conductor device,' and Shappir's internmediate structure
relied upon by the Examner is not a sem conductor device in
any rational interpretation of the claimlanguage.” However,
appel l ant inaccurately quotes claim1l which actually recites
"[a] nethod for nmaking a portion of a sem conductor device"
(enphasi s added). Furthernore, as noted by the exam ner, the
appeal ed clains are not so limted as reciting that the
product of the clained steps is a conpleted device. |ndeed,

appeal ed claim 2 evidences that further processing is

perfornmed on the product of claiml. |In our view, the
appeal ed cl ains define nothing nore than a series of steps
performed in the making of a portion of a sem conductor device
and, we mght add, our view would not be different even if the
| anguage "a portion of" was not present in the appeal ed

cl ai ns.
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Regardi ng separately argued claim 2, appellant naintains
that the redundant oxide layer of claim2 is distinct from
that disclosed in Shappir because "[t] he 'redundant’' oxide
| ayer of Claim2 corresponds to layer 98 in Figure 24 of the
'314 patent"” (page 22 of Reply Brief). Again, appellant's
argument is not germane to the claimed subject natter which
fails to limt the recited redundant oxide |layer to |ayer 98
in the patent specification.

In conclusion, the examner's rejection of the appeal ed
clainms under 35 U S.C. § 102(b) over Kikuchi is reversed, as
Is the examner's rejection under 35 U.S.C. § 103 over the
conmbi ned t eachi ngs of Ki kuchi and Anzai. However, based on
the foregoing and the reasons well-stated by the exam ner, the
exam ner's rejection of the appeal ed clainms under 35 U. S. C
8 102(b) over Shappir is sustained. Accordingly, the
exam ner's decision rejecting the appealed clains is affirned.

Further proceedings in this case nay be taken in
accordance with 35 U S.C. 88 141 to 145 and 306, and 37 CFR
88 1.301 to 1.304. Note also 37 CFR § 1.197(b). If the

patent owner fails to continue prosecution, the reexam nation
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35 U S.C. §8 307 and 37 CFR 8 1.570 wi ||
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66565

be term nated, and a certificate under

be i ssued canceling

m(s), the rejection of which has been affirned.

AFFI RVED

EDWARD C. KI M.I N
Adm ni strative Patent Judge

ERROL A. KRASS
Adm ni strative Patent Judge

PETER F. KRATZ
Adm ni strative Patent Judge
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Pat ent ee:

Kenneth L. Cage, Esq.
McDernott, WII & Enery
600 13th St., N W
Washi ngton, DC 20005

Request ors:

Sanuel H. Wi ner

OSTOLENK, FABER, GERB & SOFEN
1180 Avenue of the Anericas
New York, NY 10036

Thomas J. D Am co

2101 L St., N.W, Ste. 400
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