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This is a decision on appeal fromthe final rejection of
claims 1 through 8 and 30 through 43, all the clains pending

in the application.

The invention pertains to an insulated gate field effect
transistor (I GFET) structure. More particularly, the junction
dept h and dopi ng concentrations of non-overl apped (lightly
doped portions of source and drain not beneath the transistor
gate) and overl apped (lightly doped portions of source and
drain beneath the transistor gate) portions of the source and
drain junctions nay be controlled i ndependently which is said
to result in optimal transistor performance and reliability
characteristics tailored to the desired use.

I ndependent claim11 is reproduced as foll ows:

1. An insulated-gate field-effect transistor conprising:

a sem conduct or substrate;

a drain region fornmed in said sem conductor substrate,
said drain region conprising a heavily doped region, a first
lightly doped region with a first sel ected dopi ng
concentration and junction depth and a second |ightly doped
region with a second sel ected dopi ng concentrati on and
junction depth, wherein said first sel ected doping
concentration and junction depth is i ndependent of said second

sel ect ed dopi ng concentration and junction depth and wherein
sai d second sel ected doping concentration and junction depth
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i s independent of said first sel ected dopi ng concentration and
junction depth;
a source region forned in said sem conductor substrate;

a channel region separating said source and drain
regi ons;

an insulating | ayer forned over said channel region and
over said second lightly doped drain region; and

a conductive gate forned over said insulating |ayer

The exam ner relies on the follow ng references:

Lehrer et al. 4,442,449 Apr. 10, 1984
(Lehrer)
Ni shi zawa et al. 4, 660, 062 Apr. 21, 1987
(Ni shi zawa)
Li ou et al. 4,771,014 Sep. 13, 1988
(Li ou)
Toyoshi na 4,935, 379 Jun. 19, 1990
Mor i 4,943, 836 Jul . 24, 1990
Jain 4,949, 136 Aug. 14, 1990
Furuhata (JP) 62- 1556822 Jan. 5, 1989

Clains 1 through 8 and 30 through 43 stand rejected under
the first and second paragraphs of 35 U S.C. § 112 as,

respectively, relying on an interpretation of the term

Qur under standi ng of the Furuhata reference is derived
froman English translation thereof prepared by the United
States Patent and Trademark O fice. A copy of that
translation is attached hereto.
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“i ndependent” which is not supported by the specification as
originally filed and failing to particularly point out and
distinctly claimthe subject natter applicant regards as the
I nvention.

Clainms 1 through 8 and 30 through 43 stand further
rejected under 35 U.S.C. § 103. As evidence of obviousness,
the exami ner cites Jain and Toyoshima with regard to clains 1
through 4, 6, 30 through 35, 42 and 43, adding Mri, Furuhata,
Lehrer, N shizawa and Liou to this conbination with regard to
claims 5, 7, 8 and 36 through 41.°3

Reference is nmade to the briefs and answers for the
respective positions of appellant and the exam ner.

CPI NI ON
Turning first to the rejections under 35 U S.C. § 112,

first and second paragraphs, while we synpathize with the

]It appears that the exam ner does not enploy the
teachings of all these references for each of the clains. For
exanple, it appears that only Mri is enployed, together with
Jain and Toyoshima, to reject claim5 but the exam ner has
i mproperly lunped all seven references together in order to
reject claim5. Wen reciting a statenent of rejection, the
exam ner shoul d include only those references necessary for
the rejection. |In accordance with the exam ner’s reasoning in
support of the rejections, it would appear that each, or sone,
of clains 5, 7, 8 and 36 through 41 are, in fact, rejected
under grounds of rejection that differ fromclaimto claim

4
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exam ner regardi ng the neaning of “independent” in claim1l and
support for the “insulating region” in claim5, we wll,
neverthel ess, not sustain these rejections.

Wth regard to claim1l, the exam ner questions the
nmeani ng of “independent,” indicating that the specification
suggests that “independent” refers to a process of formation.
The exam ner refers to page 14, lines 8-11 of the

specification for the statenent:

It is inportant to notice that the overl apped

lightly
doped source 18 and drain 26 regi ons have been
f or med
i ndependently of non-overl apped portions 16 and 24
with
respect to doping concentration and junction depth.
The exam ner further cites page 4, lines 14-15 of the

specification, wherein it is stated that “the overl apped and
t he non-overl apped portions of the source and drain junctions
are forned i ndependently from each other...”

Thus, the specification would appear to indicate that the

term “i ndependent,” when used in conjunction with the first
and second sel ected dopi ng concentration and junction depth

bei ng “i ndependent” of each other, does indeed, refer to the
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process of formng the first and second |ightly doped regions.
Yet, appellant argues that the instant clains, e.g.,
i ndependent claim 1, are not product-by-process clainms. This,
of course, is very confusing to the examner as well as to us.
Appel I ant notes, on the bottom of page 10 of the
principal brief, that “the clains do not require independent
formation, only that the concentrations and depths of the
regions are ‘independent’.” Again, this is confusing because
as described in the specification and shown in Figures 9 to
10, overlapping portions 18 and 26 appear to have been forned
i ndependent|y of non-overl apping portions 16 and 24 and it is
this “formation” which nakes the sel ected doping
concentrations and junction depths “independent.” Therefore,
t he i ndependence of the first selected concentration and
junction depth fromthe second concentration and junction
depth and vice-versa is clearly dependent on the fornation of
t he overl appi ng and non-overl appi ng portions.
Accordingly, we find that the term*®independent” in
i ndependent claim1l clearly refers to a process limtation
wi thin a product-by-process claim There is clear support for

such a finding within the original specification and there is
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not hi ng i ndefinite about the term “i ndependent” when vi ewed as
such. Therefore, while we understand the exam ner’s confusion
and frustration with the term “independent” in view of
appel lant’s argunents and refusal to admt that the term
referred to a process |imtation, our finding that this term
does, indeed, refer to a process limtation obviates the
rejections under the first and second paragraphs of 35 U. S. C
§ 112.

Wth regard to claimb5, again, we understand the
exam ner’s frustration but will, nonethel ess, not sustain the
rejection of this claimunder 35 U S.C. § 112, first and
second paragraphs. Wiile the “insulating region” called for
by claim5 does not appear to be shown in the finished product
in Figure 1, insulating region 48 is clearly wthin conductive
gate 42 as shown, for exanple, in Figures 8, 10 and 11.
Appel l ant also refers us to page 10, line 14 and page 13, line
10, as well as Figure 12, for support for the insulating
region. Reference to the cited pages in the specification
di scl oses only “thin oxide 48" at page 10 and not hi ng about
el ement 48 on |line 10 of page 13. Al so, while appellant

refers us to Figure 12, there is no elenment therein |abel ed
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“48.” The elenents referred to by appellant are in Figure 12;
they just are not |abeled. Appellant should have indicated
that the thin oxide 48 is what was neant by the cl ai ned
“insulating region” rather than have us resort to nmaking a
finding that this, in fact, was what was intended. In any
event, we do find that “thin oxide 48" is sufficient support
for the now clainmed “insulating region” in claimb5. Mbreover,
since the “insulating region” was also part of original claim
5, there was cl ear support for such a recitation.

We now turn to the prior art rejections. W w | sustain
the rejection of clains 1 through 4, 6, 30 through 35, 42 and
43 under 35 U. S.C. 8 103 over Jain and Toyoshima as well as
the rejection of clains 5, 7, 8, 36 and 38 through 41 under 35
UusS. C
8§ 103 over Jain, Toyoshima, Mri, Furuhata, Lehrer, N shizawa
and Liou. We will, however, not sustain the rejection of
claim37 under 35 U.S.C. § 103.

Appel | ant argues that the dopant concentration and depth
of regions 20 and 21 in Jain are not “independent” from one
anot her. Appellant also argues that Toyoshi ma appears to use

a doubl e diffused drain that has di sadvantages which the
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i nstant invention was designed to avoid and that Toyoshi ma
does not show overl| apped and non-overl apped portions of the
source and drain junctions “formed i ndependently.”

These argunents are unpersuasi ve since we have found the
“independent” limtation to be a process limtation within a
product - by-process claim Determ nation of patentability in
such a claimis based on the product itself, even though the
claimis limted and defined by a process, e.g., that certain
portions are forned i ndependently, and, therefore, the product
in such a claimis unpatentable if it is the sane as, or
obvious from a product of the prior art, even if the prior

art product was nade by a different process. [In re Thorpe,

777 F.2d 695, 697; 227 USPQ 964, 966 (Fed. Cir, 1985).

Taki ng Toyoshima, for exanple, and applying it to instant
claim1, this reference shows, in Figure 9, a transistor
conprising a substrate and a drain region 31 fornmed in the
substrate. The drain region has a heavily doped region 29, a
first lightly doped region 27 and a second lightly doped
region 25. Cearly, these first and second lightly doped
regi ons have sone sel ected dopi ng concentration and junction

depth values. The fact that the claimrequires these doping
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concentration and junction depth values to be “independent” is
irrelevant to this product-by-process clai mbecause no

di fference can be discerned fromthe structure shown in Figure
9 of Toyoshima and the structure (Figure 1 of the instant
appl i cation) obtained by the instant clainmed invention, the

“i ndependence” relating to the way the first and second
lightly doped regions are forned.

At page 13 of the principal brief, appellant contends
t hat:

Certainly, the depth of a junction represents a

structure. Simlarly, the concentration of dopants

in aregionis a structure. Therefore, the clained

rel ati onship of the doping concentrations and
junction depths is a structural limtation.

W sinply do not understand how appel | ant can contend
that a sel ected doping concentration and a selected junction
depth represent structural limtations. The clai mdoes not
require a specific physical junction depth; only that a
junction depth exists. Cearly, any lightly doped region,
such as the ones shown by Toyoshi ma, has sone junction depth,
as clained. Wth regard to the clained “dopi ng

concentration,” one cannot ascertain, by a physica

observation of regions, what the doping concentration is for

10
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those regions. Cearly, there is no physically observable
di fference between structures with differing doping
concentrations. Accordingly, contrary to appellant’s
contention, the concentration of dopants in a region is not a
structure. Therefore, we do not understand how a cl ai ned
rel ati onship of the doping concentrations and junction depths
Is a structural limtation
Al t hough appel | ant argues that “the resultant structure
Is what is inportant in the structure claim not the nethod of
form ng that structure” (page 13 of the principal brief), and
we agree, the burden is upon appellant to cone forward with
evi dence establishing an unobvious difference between the
clained structure and the prior art structure. See In re
Marosi, 710 F.2d 799, 803, 218 USPQ 289, 293 (Fed. Gir. 1983).
Thus, the "“independent” limtations of claim1l do not
di stinguish the instant clainmed invention fromthe structure
shown by the applied references. W continue in our analysis.
Toyoshima clearly shows a source region 30 fornmed in the
substrate and a channel region separates the source and drain
regions. An insulating layer, gate oxide film23, is formed

over the channel region and over the second lightly doped

11
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region 25. Further, a conductive gate (alumnumwre 36) is
formed over the insulating |ayer 23. Accordingly, the subject
matter of claiml is nmet by Toyoshina, alone. Therefore, we
will sustain the rejection of claim1l under 35 U.S.C. § 103 as
unpat ent abl e over Jain and Toyoshi nma.

Wil e we have shown how Toyoshi ma, al one, woul d make the
subject matter of instant claim1l unpatentable, this is not a
new ground of rejection as Jain is nmerely cunulative to the
teachi ngs of Toyoshima and anticipation is nmerely the epitone

of obviousness. |In re Fracalossi, 681 F.2d 792, 794, 215 USPQ

569, 571 (CCPA 1982).

Wth regard to claimb5, appellant argues (page 20-
principal brief) that the claimcalls for a gate including “an
insulating region fornmed therein” and that the exam ner has
cited Mori for an EPROM devi ce which includes an insulator to
isolate the floating gate fromthe control gate. Appellant
then states, “[a] ppellant agrees that claim5 is broad enough
to enconpass EPROM and EEPROM devi ces.” Thus, appell ant
appears to admt that the examner’s rejection of claim5 is
proper. To the extent, appellant is nmerely saying that while

Mori does, indeed, disclose the limtations added by claimb5,

12
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claim5 actually also includes the limtations of independent
claim1l which are unobvious for previously argued reasons, we
have shown, supra, howthe limtations of claim1l are net by
the prior art. Since appellant is not arguing that the
teachings of Mdri are not conbinable with the other
references’ teachings, we will sustain the rejection of claim
5 under 35 U.S.C. § 103.

Wth regard to claim 3, appellant specifically argues
that the claimrecites “an el evated sem conductor source
regi on forned above said heavily doped portion of said
source.” Appellant argues (page 21-principal brief) that the
silicide regions 24 and 26 of Jain are not “sem conductor”
regions and therefore do not neet this claimlimtation. The
exam ner counters that silicide “has a band gap, and woul d
t hus appear to be a sem conductor” (bottom of page 12 of the
princi pal answer). Thus, while we have no evidence one way or
the other, the exam ner contends that the silicide regions of
Jain are sem conductors while appellant contends that they are
not . A sem conductor is an electronic conductor wth
resistivity in the range between netals and insulators. The

silicide regions of Jain clearly conduct sonewhat and,

13
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therefore, are not insulators. At the same tinme, the silicide
regions of Jain are not netal. Therefore, we find that these
regi ons nmust be sem conductors and appel | ant has not shown us
any evi dence establishing that they are not sem conductors.
Further, it would have been obvious to use the silicide
contacts of Jain as caps over the source and drain regions of
Toyoshi ma rat her than the al um num el enents 34 and 35 in
Toyoshi ma since they are all conductive contacts to the source
and drain regions. Accordingly, we will sustain the rejection
of claim3 under 35 U.S.C. § 103.

Wth regard to clains 40 and 41, appellant argues that
the el evated source and drain regions conprise “germniuni and
a “silicon/germanium alloy,” respectively. The exam ner cites
Lehrer for a teaching of a binary germaniumsilicon
i nterconnect and el ectrode structure. The exam ner relies on
Furuhata for the teaching of elevated source and drain regions
to provide for interconnects to other devices. Therefore,
concl udes the examner, it would have been obvious to use
germaniumsilicon for interconnects, as taught by Lehrer,

“interconnecting source and drain regions as taught by

14
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Furuhata, to connect to other devices as taught by Furuhata”
(page 12 of the principal answer).

Wil e the exam ner appears to have nade a prinma facie of

obvi ousness, appellant argues only (principal brief-page 22)
that Lehrer “does not teach or suggest el evated source/drain
regions.” This argunent IS unpersuasive since it is not
Lehrer, but, rather Furuhata which the exam ner relies on for
the teaching of elevated source/drain regions. Accordingly,
we wll sustain the rejection of clains 40 and 41 under 35
US C 8§ 103. W also will sustain the rejections of clains
2, 4, 6 through 8, 30 through 36, 38 and 39 under 35 U S.C. 8§
103 since, not being separately argued as to their nerits,
these clains fall with the clainms fromwhich they depend.

W will, however, not sustain the rejection of claim37
under 35 U.S.C. 8 103. This claimrequires that the el evated
source/drain regions “conprise a single crystal
sem conductor.” The exam ner contends that N shizawa teaches
that source and drain regions 14 and 15 conprise a “single
crystal sem conductor” and that it woul d have been obvious to
use a heavily doped single crystal sem conductor to el evate

source and drain regions instead of the silicide of Jain “in

15
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order to allow the el evated source and drain to be fornmed by
etching the substrate naterial, as taught by N shizawa” (pages
11-12 of the principal answer).

We disagree. First, it is not clear to us that N shizawa
even di scloses a “single crystal sem conductor.” W do not
find such recitation in the disclosure of N shizawa and, yet,
appel | ant never specifically denies that N shizawa di scl oses a
single crystal sem conductor. Appellant sinply says, at page
21 of the principal brief, that N shizawa “sinply does not
teach or suggest a single crystal sem conductor el evated
source or drain region formed over a heavily doped source or
drain region.” But, even assum ng, arguendo, that a single
crystal sem conductor is taught, we find no convincing
rational e by the exam ner as to why the skilled arti san woul d
have sought to replace the silicide of Jain with a single
crystal sem conductor. Wat advantage is to be gained? W
find no suggestion of this in the applied references and the
exam ner has not convinced us otherw se.

We have not sustained the rejection of clains 1 through 8
and 30 through 43 under either the first or second paragraph

of 35 U S.C. 8 112 nor have we sustained the rejection of

16
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claim37 under 35 U . S.C. § 103. W have, however, sustained
the rejection of clains 1 through 8, 30 through 36 and 38

t hrough 43 under

35 U S.C § 103.

Accordingly, the examiner’s decision is affirmed-in-part.

No tinme period for taking any subsequent action in
connection with this appeal may be extended under

37 CFR § 1.136(a).

AFFI RVED- | N- PART

17
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Lee E. Barrett
Adm ni strative Patent Judge
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