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 |l aw journal and
(2) is not binding precedent of the Board.
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Bef ore HAI RSTON, BARRETT, and GROSS, Adnmini strative Patent
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HAI RSTON, Adnini strative Patent Judge.

DECI S| ON ON APPEAL

This is an appeal fromthe final rejection of clains 1, 4

and 5.

! Application for patent filed Decenber 8, 1993.
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The di scl osed invention relates to a high voltage
sem conduct or device having an inproved junction term nation
extension for increasing the surface breakdown junction
vol t age.

Claim1 is the only independent claimon appeal, and it
reads as foll ows:

1. A high voltage sem conductor device having an
i nproved junction term nation extension for increasing the
surface breakdown junction voltage, conpri sing:

a sem conductor substrate of a first electrica
conductivity type, said substrate defining a najor surface
havi ng an edge;

a first inpurity region of a second electrica
conductivity type forned in said substrate and having a first
dopi ng concentrati on;

a second inpurity region fornmed in said substrate between
said first inpurity region and said edge and in contact with
said first inpurity region and extending on said major surface
fromsaid first inpurity region to a junction extension renote
fromsaid first inpurity region, said second inpurity region
bei ng of said second electrical conductivity type and having a
second dopi ng concentration |less than said first doping
concentrati on;

a first field shield plate disposed on said nmajor surface
directly above and in electrical contact with said first
impurity region, said first field shield plate having an outer
edge termnating directly above said second inpurity region
bef ore sai d junction extension,

a first layer of insulating material disposed on said
maj or surface of said substrate and separating said first
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field shield plate fromsaid second inpurity region

a second layer of insulating material disposed directly
above said first field shield plate; and
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a second field shield plate disposed on said second | ayer
of insulating nmaterial, directly above and in electrical
contact with said first inpurity region, and having an outer
edge termnating directly above said substrate beyond said
junction extension so that said junction extension is
positioned on said major surface between the outer edge of
said first field shield plate and the outer edge of said
second field shield plate.

The reference relied on by the exam ner is:

Terashi ma 5, 204, 545 Apr .
20, 1993

Clains 1, 4 and 5 stand rejected under 35 U S.C. § 103 as
bei ng unpatentabl e over the admtted prior art in Figures 2A
and 3A in view of Terashinma. According to the exam ner
(Answer, page 4):

Appel lant’s prior art figures 2A and 3A discl ose
all the clained subject matter except for the first
field shield plate having an outer edge term nating
before the PN junction. However, Terashima teaches
fromline 38 of columm 2 that it is “possible to
prevent concentration of electric fields caused in
the end region 7a of the island 7" by applying
electric fields frominterconnection 15 (equival ent
to layer 34 in figure[s] 2A to 3B of Appellant’s
drawi ngs) with a fixed potential[s] (note Iine 31 of
colum 2) at plates 16b, 16c, and 16d (equivalent to
| ayer 30 in figure[s] 2A to 3B of Appellant’s
drawi ngs) so that “the equipotential lines in the
depletion | ayers are not concentrated toward the p-
type isolating diffusion region 13" (note line 43 of
colum 2) to increase “breakdown voltage” (note line
49 of colum 2). Therefore, it would have been
obvious to one of ordinary skill in the art to form
the first field shield plate 30 in Appellant’][s]
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prior art figure[s] 2A and 3A before the PN junction

to formthe depletion layer in region 28 to increase

the surface breakdown vol tage as taught by

Ter ashi ma.

Appel | ant argues that the clained invention, |ike
Terashi ma, reduces “the concentration of electric field that
occurs at the major surface between the high voltage and | ow
vol tage term nals of sem conductor devices, thereby increasing
the effective breakdown vol tage of such devices” (Brief, page
5). Despite the functional simlarities between the clained
i nvention and Terashi ma, appellant argues that “the present
I nvention attains such functionality in an entirely different
manner than does Terashima” (Brief, pages 5 and 6). Appell ant
al so argues (Brief, pages 8 and 9) that the teaching or
suggestion to conbine the admtted prior art with Terashima is
only apparent from appellant’s disclosure.

Reference is made to the brief and the answer for further
detail ed positions of the appellant and the exam ner.

OPI NI ON
We have carefully considered the entire record before us,

and we will reverse the obviousness rejection of clains 1, 4

and 5.
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As indicated supra, Terashima is concerned with
preventing field concentration in an end portion of a
sem conduct or region caused by p-n junction isolation on a
sem conductor substrate (colum 1, lines 11 through 14).
Terashi ma di scl oses (Figure 3) a sem conductor substrate 12 of
a first electrical conductivity type, a first inpurity region
11 of a second electrical conductivity type fornmed in the
substrate and having a first doping concentration, a second
impurity region 7a forned in the substrate between the first
inmpurity region 11 and the edge of the substrate and in
contact with the first inmpurity region and extending on a
maj or surface fromthe first inpurity region to forma
junction extension renote fromthe first inpurity region. The
second inpurity region 7a is of the second el ectrica
conductivity type, and the doping concentration thereof is
| ess than the doping concentration of the first inpurity
region 11. A first field shield plate 16e is di sposed on the
maj or surface directly above and in electrical contact with
the first inpurity region 11 (colum 2, lines 5 through 12).
A layer of insulating material 14 is disposed on the major
surface of the substrate, and it separates the first field
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shield plate 16e fromthe second inpurity region 7a, and it

al so separates the first field shield plate 7a froma second
field shield plate 15 (colum 1, line 67 through colum 2,
line 8. The second field shield plate 15 is located directly
above and in electrical contact with the first inmpurity region

11, and has an outer edge terminating directly
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above the substrate but beyond the junction extension 7a
(colum 2, lines 1 through 5).

The first field shield plate 16e is |inked to conductive
pl ates 16a through 16d (colum 2, lines 5 through 15).
According to Terashima (colum 2, lines 27 through 50):

The conductive plate 16a is fixed at the | ow
potential of the p-type separation diffusion region
13, and the conductive plate 16e is fixed at the
hi gh potential of the n-type diffusion region 11.
The floating conductive plates 16b, 16c and 16d are
fixed at certain potentials by a first capacitance
bet ween the conductive plates 16a to 16e and a
second capaci tance between the alum numwring 15
and the respective conductive plates 16a to 1l6e .

Thus, it is possible to prevent concentration
of electric fields caused in the end region 7a of
the island 7, particularly on its surface, through
I nfluence exerted by an electric field fromthe
hi gh- potential al um num i nterconnection 15 . .o
Thus, the island 7 . . . is increased in breakdown
vol t age.

Appel | ant argues (Brief, pages 7 and 8) that:

Wth respect to the Exam ner’s rejection of the
clains . . . , the Exam ner appears to have conbi ned
Terashi ma plates 16b, 16c¢c and 16d, i.e. the
“floating plates”, with fixed conductive plate (16e)
to create a “conbination plate”, and has treated
this “conbination plate” as an equivalent to
applicant’s first field shield plate 30 in an effort
to show that the junction extension region of
Terashi ma extends beyond the far edge of the
“conbi nation plate”, i.e. beyond the |l eft edge of
plate 16b in FIG 3 of the reference. However,
there is absolutely no support or teaching for the
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Exam ner’s proffered conbination. |If a “conbination
plate” is to be envisioned in accordance with the
Exam ner’s reasoning, all of the Terashim pl ates
(16a through 16e) should be conbi ned, thereby
resulting in a bridging of the entire region from
the high voltage diffusion region (11) to the | ow
vol tage diffusion region (13). In other words, and
with reference to the term nol ogy of the present

i nvention, this “conmbination plate” would create a
first field shield plate having one end in

el ectrical contact with the high voltage region and
the other end in electrical contact wwth the | ow

vol tage regi on and extendi ng above the nmjor surface
over the entire junction extension region. Such a
result is exactly the configuration shown in
applicant’s prior art FIGS. 2A and 3A. There is no
t eachi ng what soever, nor any suggestion in Terashim
or in any of the prior art to either shorten the
first field shield plate 30 or, in the alternative,
to extend the junction extension region 28 “so that
the junction extension (29) is positioned on the
maj or surface between the outer edge of the first
field shield plate and the outer edge of the second
field shield plate” as is expressly recited in
applicant’s claiml.

It is respectfully submtted that the Exam ner

has sinply exercised i nperm ssible hindsight in

appl yi ng the Terashinma reference in conbination with

applicant’s prior art FIGS. 2A and 3A to reject

applicant’s cl ai ns.

W agree. In the absence of a teaching or suggestion in
the applied prior art or a convincing line of reasoning by the
exam ner, the exam ner cannot pick and choose anong the
conductive plates 16a through 16e in Terashim to select only

t hose conductive plates (i.e., 16b through 16e) that term nate
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before the junction extension 7a (Brief, page 8).

In summary, the obviousness rejection of clainms 1, 4 and

5 is reversed.
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DECI SI ON
The decision of the examner rejecting clains 1, 4 and 5
under 35 U.S.C. § 103 is reversed.

REVERSED

KENNETH W HAI RSTON
Adm ni strative Patent Judge

BOARD OF PATENT
LEE E. BARRETT APPEALS AND
Adm ni strative Patent Judge | NTERFERENCES

ANI TA PELLMAN GROSS
Adm ni strative Patent Judge

N N N N N N N N N N N

KWH: svt
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Docket Admni ni strator

LUCENT TECHNOLOG ES, | NC.
600 Mbunt ai n Avenue

Room 3C- 512

P. OO Box 636

Murray Hill, NJ 07974-0636
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