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Before JERRY SM TH, FLEM NG and TORCZON, Admni ni strative Patent
Judges.

FLEM NG Adm ni strative Patent Judge.

DECI SI ON ON APPEAL
This is a decision on appeal fromthe final rejection of
claims 10 through 21. dains 1 through 9 have been cancel ed.
Appel lants’ invention relates to a sem conductor integrated

circuit for a dynam c random access nenory (RAM and a nethod for

! Application for patent filed April 21, 1992.
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manufacturing it. Appellants disclose on pages 11 through 14 of
the specification that Figure 1 is a first enbodi ment of a
dynam ¢ RAM nenory cell. Appellants disclose on page 12 of the
specification that the nenory cell contains a p-type substrate
(81) and a highly concentrated p-type sem conductor |ayer (80)
formed over the p-type substrate (81). Appellants disclose
that the sem conductor |ayer (80) has a higher concentration than
the p-type substrate (81). Appel lants’ clainms 10 through 15
are directed to this enbodi nent.

On pages 18 and 19 of the specification, Appellants disclose
anot her enbodi nent of their invention as shown in Figure 18.
Appel l ants di scl ose that the nenory cell contains a n-type
substrate (101) with a p-type sem conductor |ayer (100) forned
over the n-type substrate (101). In addition, a higher
concentrated p-type sem conductor |ayer (80) is formed over the
p-type sem conductor |ayer (100). Appellants’ clains 16 through
21 are directed to this second enbodi nent.

| ndependent clainms 10 and 16 are reproduced as foll ows:

10. A sem conductor integrated circuit device conprising:

a sem conductor substrate of a first conductivity type;

a layer of sem conductor material of said first conductivity
type but of increased dopant concentration in relation to said
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substrate overlying said substrate of said first conductivity
type;

said |l ayer of sem conductor material of said first
conductivity type and said sem conductor substrate of said first
conductivity type being provided with a vertical trench;

said vertical trench extending through said |ayer of
sem conductor material of said first conductivity type and into
said sem conductor substrate of said first conductivity type and
bottom ng within said sem conductor substrate of said first
conductivity type;

a first liner of insulation material bounding the vertical
trench;

a second liner of insulation material within the vertical
trench and disposed in inwardly spaced relationship with respect
to said first liner of insulation naterial;

first conductive material filling the portion of the
vertical trench within said second liner of insulation materi al;

second conductive material filling the space in said
vertical trench defined between said first and second |iners of
insulation materi al ;

said first and second conductive materials and said second
insulation liner defining a trench capacitor in which said first
and second conductive materials are capacitor plates and the
second liner of insulation material is a dielectric |ayer
t her ebet ween;

a field-effect transistor provided in said | ayer of
sem conductor material of said first conductivity type and
electrically connected to said trench capacitor;

said trench capacitor and said field-effect transistor
defining a nenory cell;

said field-effect transistor including spaced source and
drain regions of a second conductivity type disposed in said
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| ayer of sem conductor material of said first conductivity type
and opening onto the top surface thereof;

a portion of said |ayer of sem conductor material of said
first conductivity type disposed between said source and drain
regi ons of the second conductivity type defining a channel
regi on;

a gate el ectrode of conductive material di sposed above said
channel region;

a layer of insulation material interposed between said gate
el ectrode and said channel region and defining a gate insul ator;

a region of the second conductivity type disposed in said
| ayer of sem conductor material of said first conductivity type
and extendi ng between said source region and said second
conductive material defining a capacitor plate of said trench
capacitor to connect said field-effect transistor to said
capacitor of said menory cell and conprising an annul ar dopant
regi on of said second conductivity type boundi ng the upper
portion of the vertical trench; and

the increased dopant concentration of said | ayer of
sem conductor material of said first conductivity type in
relation to said substrate of said first conductivity type
[imting the growh of depletion |ayers to prevent |inkage of the
capacitor to a capacitor of an adjoining nenory cell by the
formati on of a depletion |ayer extending toward the capacitor of
the adjoining nenory cell beyond an acceptabl e extent.

16. A sem conductor integrated circuit device conprising:

sem conduct or substrate nmeans including substrate conponents
of at least a first conductivity type;

sai d sem conductor substrate nmeans being provided with a
vertical trench extending thereunto fromthe top surface thereof;

a first liner of insulation material bounding the vertical
trench provided in said sem conductor substrate neans;
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a second liner of insulation material within the vertical
trench provided in said sem conductor substrate neans and
di sposed in inwardly spaced relationship with respect to said
first liner of insulation material;

first conductive material filling the portion of the
vertical trench within said second liner of insulation materi al;

second conductive material filling the space in said
vertical trench defined between said first and second |iners of
insulation materi al ;

said first and second conductive materials and said second
insulation liner defining a trench capacitor in which said first
and second conductive materials are capacitor plates and the
second liner of insulation material is a dielectric |ayer
t her ebet ween;

a field-effect transistor provided in said sem conduct or
substrate neans and el ectrically connected to said trench
capacitor; and

said trench capacitor and said field-effect transistor
defining a nenory, cell

sai d sem conductor substrate neans conpri Sing:
a sem conductor substrate of the second conductivity type,

a buried sem conductor |ayer of the first conductivity type
di sposed on said sem conductor substrate of the second
conductivity type, and

a second | ayer of sem conductor material of the first
conductivity type and of increased dopant concentration in
relation to said buried sem conductor |ayer of the first
conductivity type disposed on said buried sem conductor |ayer of
the first conductivity type and defining the top surface of said
sem conduct or substrate neans;
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the vertical trench provided in said sem conductor substrate
means extendi ng through said second sem conductor |ayer of said
first conductivity type and said buried sem conductor |ayer of
said first conductivity type into said sem conductor substrate of
sai d second conductivity type.

The references relied on by the Exam ner are as foll ows:

Tsuchi ya 4,922, 313 May 1, 1990
Kumagai et al. (Kunagai) 5,041, 887 Aug. 20, 1991

(filed May 14, 1990)
Anderson et al. (Anderson) 5, 216, 265 June 1, 1993

(filed Dec. 5, 1990)

Clains 10 through 15 stand rejected under 35 U.S.C. § 103 as
bei ng unpat ent abl e over Tsuchiya and Anderson. Cains 16 through
21 stand rejected under 35 U.S.C. § 103 as bei ng unpatent abl e
over Tsuchiya and Kunmagai .

Rat her than repeat the argunents of Appellants or the
Exam ner, we nmake reference to the brief and the answer for the
details thereof.

CPI NI ON

After a careful review of the evidence before us, we agree
with the Exam ner that clains 10, 11, 14 and 15 are properly
rejected under 35 U S.C. 8§ 103. Thus, we will sustain the
rejection for these clainms but we will reverse the rejection of
the remaining clainms on appeal for the reasons set forth infra.

At the outset, we note that Appellants have indicated on

page 6 of the brief that the clains 10 through 21 do not stand or
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fall together. However, in the argunent section of the brief,
Appel lants fail to point out reasons as to why the particular
claimlimtations for clains 11, 14 and 15 are further patentably
di stingui shed over the applied art. For these clains, Appellants
rely on the limtations as recited in Appellants’ claim10. 37
CFR 8 1.192 (c)(5) amended June 23, 1988 states:

For each ground of rejection which appellant contests

and which applies to nore than one claim it will be

presunmed that the rejected clains stand or fal

together unless there is a statenent otherwise, and in

the appropriate part or parts of the argunents under

subparagraph (c)(6) of this section appellant presents

reasons as to why appellant considers the rejected

clains to be separately patentable.
As per 37 CFR 8 1.192 (c)(5) anended June 23, 1988, which was
controlling at the tine of Appellants’ filing the brief, we wll,
t her eby, consider Appellants’ clains 10, 11, 14 and 15 to stand
or fall together, with claim 10 being considered the
representative claim

In regard to the rejection of clainms 10, 11, 14 and 15 under
35 U.S.C. §8 103 as bei ng unpatentabl e over Tsuchiya and Anderson,
we note that only the limtation that is in dispute is “a |ayer
of sem conductor material of said first conductivity type but of

i ncreased dopant concentration in relation to said substrate

overlying said substrate of said first conductivity type” as
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recited in Appellants’ claim10. On pages 6 and 7 of the brief,
Appel l ants only argue that Tsuchiya fails to teach this
limtation. Since this limtationis the only limtation argued
t hat di stingui shes Tsuchiya, we find that Tsuchiya teaches al
the other limtations of claim10.

The Exam ner notes on page 2 of the final action that
Tsuchiya teaches all of the clained [imtations in Figure 12
except Tsuchiya does not show “a | ayer of sem conductor materi al
of said first conductivity type but of increased dopant
concentration in relation to said substrate overlying said
substrate of said first conductivity type” as recited in
Appel lants’ claim 10. However, the Exam ner argues that Anderson
teaches in Figure 2, item40, this limtation. The Exam ner
argues that it would have been obvious to nodify the Tsuchiya
sem conductor integrated circuit device to include the Anderson’s
| ayer of sem conductor material of said first conductivity type
(item 40 shown in Figure 2) but of increased dopant concentration
inrelation to said substrate overlying said substrate of said
first conductivity type.

We note that Appellants do not argue that Anderson does not
teach “a |l ayer of sem conductor nmaterial of said first

conductivity type but of increased dopant concentration in
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relation to said substrate overlying said substrate of said first
conductivity type” as recited in Appellants’ claim10. Thus, we
find that Anderson does teach this limtation. However,
Appel l ants do argue on pages 7 and 8 of the brief that the
proposed conbi nati on of Tsuchiya and Anderson relied upon by the
Exam ner for the purpose of the rejection of clainms 10 through 15
i s based upon directions from Appel |l ants’ di scl osure, rather than
suggestions contained in the references thenselves. Thus, the
only question before us is whether there are reasonabl e teachings
or suggestions found in the prior art for nodifying the Tsuchiya
integrated circuit device wwth a | ayer of sem conductor materi al
of said first conductivity type but of increased dopant
concentration in relation to said substrate overlying the
substrate of said first conductivity type as recited in

Appel  ants’ cl aim 10.

It is the burden of the Exam ner to establish why one
having ordinary skill in the art would have been led to the
clainmed invention by the reasonabl e teachi ngs or suggestions
found in the prior art, or by a reasonable inference to the
artisan contained in such teachings or suggestions. 1In re
Sernaker, 702 F.2d 989, 995, 217 USPQ 1, 6 (Fed. Cir. 1983). 1In

addition, the Federal Crcuit states that "[t]he nmere fact that
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the prior art nay be nodified in the manner suggested by the
Exam ner does not make the nodification obvious unless the prior
art suggested the desirability of the nodification.™ 1Inre
Fritch, 972 F.2d 1260, 1266 n. 14, 23 USPQ2d 1780, 1783-84 n. 14
(Fed. Cir. 1992), citing In re Gordon, 733 F.2d 900, 902, 221
USPQ 1125, 1127 (Fed. Cir. 1984).

"Addi tionally, when determ ning obviousness, the clained
i nvention should be considered as a whole; there is no legally
recogni zable 'heart' of the invention." Para-Odnance Mg. v.
SGS Inporters Int’l, Inc., 73 F.3d 1085, 1087, 37 USPQ2d 1237,
1239 (Fed. GCr. 1995), citing W L. CGore & Assocs., Inc. v.
Garlock, Inc., 721 F.2d 1540, 1548, 220 USPQ 303, 309 (Fed. Gr
1983), cert. denied, 469 U S. 851 (1984). In addition, the
Federal Circuit reasons in Para-Ordnance Mg v. SGS Inporters
International, 73 F.3d at 1087-88, 37 USPQ@d at 1239-40, that for
t he determ nation of obviousness, the court nust answer whether
one of ordinary skill in the art who sets to solve the problem
and who had before himin his workshop the prior art, would have
been reasonably expected to use the solution that is clainmed by

t he Appel |l ants.
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To answer this question, we first nust determ ne what the
prior art places before the skilled artisan in his workshop.
Ander son teaches in colum 1, lines 39-47, that for DRAMs of the
trench capacitor type, engineers have observed a problemin which
| eakage current flows through the upper portion of the storage
node near the top of the trench into the silicon substrate.
Anderson states in colum 1, lines 48-51, that it is the object
of their invention to provide a process which will elimnate
undesi rabl e | eakage current near the top of the trench for trench
capacitor type high density dynam c random access nenori es.
Anderson further teaches in colum 1, lines 57-68, a nethod of
reduci ng gate di ode | eakage in trench type capacitor type dynam c
random access nmenory devices. Anderson teaches that the storage
node of the capacitor is fornmed by placing a storage node
material, such as arsenic, into the trench walls of the device at
a first tilt and a second tilt. The angle of the second tilt is
hi gher than the angle of the first tilt. This higher angle
provi des the storage node with a | arger concentration of doping
around the upper portion of the trench walls. This |arger
concentration of doping reduces the charge |eaking for the upper
portion of the storage node into the substrate of the

sem conductor materi al .

11
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In colum 3, lines 15-28, Anderson further teaches that
Figures 2 and 3 shows the trench capacitors 16a and 16b extend
through P-tank 40 into the P substrate 48. Anderson further
teaches that on the outside of the trench capacitor walls, the
storage node material, arsenic, is inplanted creating an
i npl anted arsenic layer 50. The arsenic |layer 50 creates the N+
storage node of the trench capacitors. The upper portion of the
storage node on the top of the trench edge where the | eakage
current could flowinto the P-tank 40 is indicated by reference
numeral 51. Anderson teaches in colum 3, lines 50-61, that the
P-tank 40 is inplanted by an increased dopant over the p type
substrate 48. Anderson teaches that the purpose of the increased
dopant p-tank layer 40 is to control trench capacitance | eakage
and | at chup.

Tsuchiya is also concerned with trench capacitor type high
density dynam c random access nenories. Thus, Tsuchiya's trench
capacitor type high density dynam c random access nenories are
subj ect to the sane probl ens recogni zed by Anderson

Those skilled in the art having both the teachings of
Tsuchi ya and Anderson before them woul d have recogni zed fromthe
t eachi ngs of Anderson that it would have been desirable to use

t he Anderson net hod of doping of the storage node and the

12
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i ncreased dopant p layer in the Tsuchiya’ s trench capacitor type
dynam ¢ random access nenory. Furt henore, those skilled in the
art woul d have had reason to make the nodification for reducing

| eakage current and trench capacitance | eakage as well as to
control latch up. Therefore, we find that it would have been
obvious to one skilled in the art to nodify Tsuchiya by providing
t he Anderson increased dopant in relation to the substrate as
recited in clainms 10, 11, 14 and 15.

Turning to the Exam ner’s rejection of Appellants’ claim12,
Appel  ants argue on page 9 of the brief that neither Tsuchiya nor
Ander son teach or suggest “the depth of said | ayer of
sem conductor material of said first conductivity type as defined
by its boundary with said substrate of said first conductivity
type is |located at substantially the m ddl e depth position of the
vertical trench” as recited in claim1l2. The Exam ner has not
responded to this argunent. After a careful review of Anderson
and Tsuchiya, we find that these references fail to teach or
suggest this [imtation and thereby we will not sustain the
Exam ner’s rejection of claim1l2 as well as claim 13 which

depends fromclaim 12.

13
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The Exam ner al so has rejected clains 16 through 21 under 35
U.S.C. 8 103 as being unpatentabl e over Tsuchiya and Kumagai. On
page 11 of the brief, Appellants argue that neither Tsuchiya or
Kumagai teaches or suggests “a buried sem conductor |ayer of the
first conductivity type disposed on said sem conductor substrate
of the second conductivity type” as recited in claim116. The
Exam ner argues in the final action that the | ower portion of the
| ayer 3 of Kumamgai neets this limtation because it is a diffuse
regi on.

After a careful review of Kunagai, we fail to find that the
| ower portion of the Kumagai |ayer 3 neets a buried sem conductor
| ayer as recited in Appellants’ claim16. Appellants argue on
page 12 of the brief that claim16 is directed to the enbodi nent
shown in Figure 18 of the Appellants’ drawi ng which shows a
distinct layer 100. W fail to find that Kunmagai teaches a
buried | ayer as recited in Appellants’ claim 16 and thereby we
will not sustain the Exam ner rejection of claim16 as well as
clainms 17 through 21 that depend fromclaim 16

In view of the foregoing, the decision of the Exam ner
rejecting clains 10, 11, 14 and 15 under 35 U.S.C. 8 103 is
af firmed; however, the decision of the Exam ner rejecting clains

12, 13 and 16 through 21 under 35 U.S.C. 8 103 is reversed.

14
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No tinme period for taking any subsequent action in
connection with this appeal nmay be extended under 37 CFR
1.136(a).

AFFI RVED- | N- PART

Rl CHARD TORCZON
Adm ni strative Patent Judge

JERRY SM TH )
Adm ni strative Patent Judge )
)
)
M CHAEL R. FLEM NG ) BOARD OF PATENT
Adm ni strative Patent Judge ) APPEALS
) AND
) | NTERFERENCES
)
)
)
)
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