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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journal and (2) is not binding precedent of the Board.
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! Application for patent filed Decenber 6, 1993,
entitled (as anended in Paper No. 3) "Sem conductor Device
Wth A Tungsten Contact,” which is a division of Application
07/ 502,526, filed March 30, 1990, now abandoned, which is a
conti nuati on of Application 07/739,381, filed August 1, 1991,
now abandoned.
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DECI S| ON ON APPEAL

This is a decision on appeal under 35 U.S.C. § 134 from
the final rejection of clainms 10, 11, 13-17, and 25-36,
whi ch conprise all of the clains pending in the application.
W affirmin-part.

BACKGROUND

The di scl osed invention is directed a sem conduct or
devi ce having a tungsten contact.
Claim31l is reproduced bel ow.

31. A sem conductor device incorporating a
tungsten contact, the device including a silicon
substrate, a series of dielectric |ayers on the
substrate, a tungsten contact extending through the
series of dielectric |ayers and contacting a doped
region of the substrate and an interconnect | ayer
di sposed over the contact in a non-overl appi ng
configuration on at | east one side thereof.

The exam ner relies on the followng prior art
ref erences:

Shirai et al. (Shirai) 4,271, 582 June 9,
1981
Del eoni bus et al. (Del eoni bus) 4,592,802 June 3,
1986
Tonpbzawa et al. (Tonbzawa) 4,782,037 Novenber 1,
1988
Haskel | 4,964, 143 Cct ober 16,
1990
Tur ner 5,143, 861 Sept enber 1,
1992
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(filed March 6,
1989)

S.M Sze, Sem conductor Devices--Physics and Technol ogy
(John Wley & Sons 1985), pages 360-61.

The exam ner cites the followi ng patents in rebuttal to

argunments in appellants' brief:

Hutt emann et al. (Huttenann) 4,981, 550 January
1, 1991

Lee et al. (Lee) 4,990, 467 February 5,
1991

Clainms 31, 32, 35, and 36 stand rejected under
35 U.S.C. §8 103 as bei ng unpatentabl e over Turner or,
alternatively, over Haskell and Del eoni bus.

Cains 10, 11, 13, 14, 16, 25-28, and 30 stand rejected
under 35 U. S.C. 8 103 as bei ng unpatentabl e over Haskell and
Del eoni bus.

Clainms 29 and 33 stand rejected under 35 U. S.C. § 103
as bei ng unpatentabl e over Haskell and Del eoni bus, further
in view of Shirai.

Clains 15 and 34 stand rejected under 35 U S.C. § 103
as bei ng unpat ent abl e over Haskel |, Del eoni bus, and Shirai,

further in view of Sze.
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Claim 17 stands rejected under 35 U . S.C. § 103 as being
unpat ent abl e over "Shirai et al. considered together with
Del eoni bus et al., and considered further in view of
Tonozawa" (Exam ner's Answer, page 7).°2

W refer to the Final Rejection (Paper No. 9) and the
Exam ner's Answer (Paper No. 16) (pages referred to as
"EA_ ") for a statenent of the examner's position and to
the Appeal Brief (Paper No. 15) (pages referred to as
"Br_") and the Reply Brief (Paper No. 27) (pages referred
to as "RBr__") for a statenent of appellants' argunents
t her eagai nst.

CPI NI ON

Appel  ants argue that "the present invention teaches a
nmet hod for fabricating a tungsten contact in a sem conduct or
device while properly controlling the occurrence of
tunnel | i ng, encroachnment of tungsten underneath the

silicon/dielectric interface, consunption of the silicon and

2 Since claim 17 depends on independent claim 10, which
stands rejected over Haskell and Del eoni bus, the exam ner's
statenent of the rejection is confusing. The rejection seens
to indicate that Tonpbzawa is added for the [imtations of
claim17, inplying that the previous rejection (of claim 10)
is over Shirai and Del eonibus. The rejection is considered to
be over Haskell, Del eoni bus, Shirai, and Tonozawa.

- 4 -
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hi gh contact resistances, w thout conprom sing the inherent
advant ages of tungsten plug processing” (Br7; Br8; Brl2).

It is noted that all clains are directed to a sem conduct or
devi ce having certain structural features, not to a process
of maki ng such a device. The advantages of a device made by
t he di scl osed process have not been shown by appellants to
be i nherent in the sem conductor device structures clained,
no matter how they are manufactured. Inplied [imtations
and advant ages which result fromthe uncl ai med process w |

not be read into the clains.

Clains 31, 32, 35, and 36

Turner

Appel l ants argue that the dielectric |ayers of Turner
are not configured in series (Br7, 9, 10). W find that the
spin-on glass (SOG |ayer 69 and the dielectric capacitor
oxi de layer 66 are dielectric layers in series (figure 12).
The claim 31 limtation of "a series of dielectric |ayers”
does not preclude other, non-dielectric, |layers from being
interposed with the dielectric layers; i.e., it does not

requi re a succession of touching dielectric |layers. Thus,
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we agree with the exam ner that Turner teaches a series of
di el ectric | ayers.

The exam ner finds that Turner teaches in figure 13
that the interconnection |layers 78 are non-overl appi ng on
the top and bottom sides with the tungsten plugs because the
contact openings 70 are shown extendi ng past the |ayers 78
(EA4-5). Appellants argue that Turner does not teach an
i nt erconnect | ayer disposed in a non-overl appi ng
configuration on at | east one side of the contact because
figure 12 shows that the upper part of the tungsten
contact 76 is entirely covered by the interconnect |ayer 78
in both directions ((Br10-11). W agree with appellants
that figure 12 of Turner plainly shows the tungsten contact
overl apped by the layer 78 in both directions. Figure 13
may show the width of the contact opening as slightly
greater than the width of the interconnection |line 78;
however, it does not depict the wdth of the sidewal
nitride layer 74 which surrounds the contact 76. Since the
exam ner has not added any ot her evidence or reasoning, the
rejection of clainms 31, 32, 35, and 36 over Turner alone is

rever sed.
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Haskel | and Del eoni bus

Haskel | di scl oses a sem conduct or device having a
pol ysilicon source contact 46s and polysilicon drain
contact 46d. Haskell discloses that "tungsten may be used
in place of polysilicon, such as for the source/drain
contacts" (col. 10, lines 30-31). As shown in figure 15b of
Haskel |, the source and drain contacts have a field oxide
| ayer 28a, etch-stop silicon nitride [ayer 28b, and oxide
| ayer 28c on one side of the contact and a field oxide
| ayer 28a and an oxide 64 on the other side. The contact
"extend[s] through the series of dielectric |ayers" because
claim 31 does not define the series of layers or inply that
the | ayers nust be all around the contact. Figure 15b does
not show an interconnect |ayer, but Haskell discloses that
"[c]ontacts may be made to the source 46s, drain 46d, and
control gate 58 by neans well-known in the art" (col. 10,
lines 26-27). Del eoni bus discloses that the interconnect
| ayer can be | ocated on a contact, which may be tungsten
(col. 3, lines 42-45), in a non-overlappi ng nmanner as shown
in figure 8 where it is desired to reduce the w dth between

adj acent conductors to a mninum (col. 3, line 65 to col. 4,

-7 -
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line 2). W agree wth the exam ner's conclusion that one
of ordinary skill in the sem conductor art would have been
notivated to use an interconnect |ayer that does not overlap
the contacts in Haskell given the teachings in Del eonibus,
for the purpose of reducing spaci ng between conductors.
Therefore, we sustain the rejection of clains 31, 32, 35,
and 36 over Haskell and Del eoni bus.
Appel l ants argue that "[t]he present invention enploys
a uni que, specified process which alleviates severa
probl enms encountered in practicing the existing prior art,
such as Haskell" (Brl1l2) and that because Haskell does not
di scl ose the tungsten deposition process, "[Haskell] thereby
fails to resolve the existing prior art inadequacies
addressed by the teachings of the present invention" (Brl2).
The clains recite a structure, not the process for producing
the structure. Appellants have not shown that the broadly
claimed structure inherently resolves the prior art
i nadequaci es no matter how the structure i s nmanufactured.
Appel  ants argue that "Del eonibus et al., |ike Haskell
notes that the contact material may consist of a netal such

as tungsten . . ., but |likew se | acks any teaching,
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di scl osure or suggestion of a viable fabricating technique
to alleviate the problens addressed by the present

i nvention" (Brl3). Again, the clains are directed to the
structure, not the process.

Appel | ants argue that "while Del eoni bus et al.
illustrates a non-overl appi ng i nterconnect |ayer, one of
ordinary skill in the art would recognize that, if the
tungsten contact of Figure 8 were deposited by a bl anket
deposition and etch back process, then the formation [of]

t he non-overl appi ng i nterconnect |ayer (14) would not work"

(Br13) because a bl anket deposition of tungsten woul d

requi re an adhesion | ayer between the tungsten contact and
the side walls of the contact channel and this adhesion

| ayer woul d be degraded during etching of the al um num

I nterconnect layer. This sanme problemis said to exist with
Haskel | (Brl14). The exam ner has produced references to Lee
and Huttemann, which appellants acknow edge "di scl ose the
manuf acture of tungsten contacts w thout adhesion |ayers”
(RBr4). Therefore, appellants' argunent that there is sone
undi scl osed conditi on keeping the conbinati on from worki ng

IS not persuasive. In addition, attorney argunent is not
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evi dence. Absent evidence, it nust be assuned that Haskel
wi th tungsten contacts woul d have the sanme cross-section as
shown in figure 15b.

Cains 10, 11, 13, 14, 16, 25-28, and 30: Haskell and
Del eoni bus

Claim 10 nore specifically recites three dielectric
| ayers. The clainmed "bottom | ayer of oxide on the
substrate” corresponds to the field oxide |layer 28a in
Haskell. The clainmed "sealing |layer on the oxide | ayer"”
corresponds to the etch-stop silicon nitride |layer 28b in
Haskell. The clainmed "interlevel |ayer on the sealing
| ayer” corresponds to oxide |layer 28c in Haskell. Because
Haskel | shows each successive dielectric layer in immed ate
contact with the underlying layer there is no need to decide
whet her the terns "on the substrate,” "on the oxide |ayer,"
and "on the sealing layer” require direct contact between
| ayers or permt intervening |layers. Since the silicon
nitride layer 28b in Haskell is the sane material as
appel l ants' sealing |layer, as evidenced by claim114, it is
considered to inherently performthe function of "acting to

seal the underlying oxide |layer." Appellants have not

- 10 -
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argued otherwise in their Brief. The "sealing |ayer on the
oxide" limtation itself does not define how nuch of the
oxide layer is covered by the sealing |layer. Therefore, we
find that Haskell discloses the clainmed dielectric |ayers.
As di scussed with respect to claim31l, we conclude that it
woul d have been obvi ous to connect an interconnect |ayer to
the tungsten contact in Haskell in a non-overl appi ng manner
in view of the teaching of Del eoni bus.

One feature brought out by counsel at oral hearing was
that the silicon nitride |ayer 28b has been renoved in the
area between the source and drain contacts in the fina
devi ce of Haskell, figure 15b. Caim 10 recites "the
tungsten contact being disposed in a contact hole which is
defined in a series of dielectric layers . . .," which we
interpret to require that the defined dielectric |ayers
extend around the contact hole; thus, the difference in
structure is clained. Conpare claim10 to claim 31, supra
whi ch does not define the |ayers or any structural
rel ati onship between the |ayers and the contact. Although
we do not find where this |imtation is argued in the Brief

as not being described in the prior art as required by

- 11 -
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37 CFR § 1.192(c)(8)(4) (1995), the limtation is too

i mportant to ignore. Haskell does not disclose or suggest
"a contact hole which is defined in a series of dielectric

| ayers conprising a bottom | ayer of oxide on the substrate,
a sealing layer on the oxide layer, . . . and an interlevel

| ayer on the sealing |layer" because the silicon nitride

| ayer 28b corresponding to the "sealing |ayer" is renoved
during manufacture. The deficiency of Haskell is not cured
by Del eoni bus. Therefore, we conclude that the exam ner has

failed to establish a prima facie case of obvi ousness with

respect to claim10. The deficiency of Haskell and
Del eoni bus with respect to claim10 is not cured by Shirai,
Tonbzawa, or Sze as applied in the rejection of the
dependent clains. Accordingly, the rejection of clains 10,
11, 13-17, and 25 is reversed.

Claim26 recites a "bottomdielectric oxide |ayer,"”
"a sealing dielectric layer,” and "an interlevel dielectric
| ayer." These | ayers correspond to |ayers 28a, 28b, and
28c, respectively, of Haskell. Caim26 defines "said
sealing | ayer nechanically nodifying stresses at the

i nterface between said silicon substrate and said dielectric

- 12 -
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oxide layer so as to inpede the lateral diffusion of
tungsten into the interface between said substrate and said
oxide layer." The sealing layer is disclosed to be silicon
nitride of a certain thickness and, hence, the silicon
nitride layer 28b in Haskell, which is of greater thickness,
is considered to performthe function of nodifying stresses
to inpede the lateral diffusion of tungsten into the
interface. Appellants have not shown otherw se. The
recited function of the sealing |layer does not require,
expressly or inplicitly, that the sealing | ayer extend
around the tungsten plug nenber and i npede |ateral diffusion
in all directions: the function of nodifying stresses to
I npede the lateral diffusion of tungsten into the interface
is broadly satisfied if the sealing |layer is on one side of
the plug and |l ateral diffusion of tungsten is inpeded in
that direction.

However, claim26, simlar to claim10, recites
"a tungsten plug . . . extending up through a contact hole
etched through said bottomdielectric oxide |ayer, said
sealing dielectric layer, and said interlevel dielectric

layer.” W interpret this limtation to require that the

- 13 -
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three |l ayers extend around the tungsten plug since the plug
is defined through all three |ayers. Haskell does not neet
this imtation because the silicon nitride |ayer 28b
corresponding to the "sealing layer” is renoved during
manuf acture. The deficiency of Haskell is not cured by

Del eoni bus. W give no weight to the process-type
limtation "etched" because it has not been argued or shown
that this [imtation produces a different final structure.

For these reasons, we conclude that the exam ner has fail ed

to establish a prinma facie case of obviousness with respect
to claim26. The deficiency of Haskell and Del eoni bus with
respect to claim26 is not cured by Shirai, as applied in
the rejection of dependent claim?29. The rejection of

clains 26-30 is reversed.

Clains 29 and 33: Haskell. Del eoni bus, and Shir ai

The rejection of claim?29 has been reversed.

Haskel | discloses a silicon nitride |ayer of about 800
Angstronms + 5% (col. 5, lines 10-13), but indicates that
"[t]he m ni mum and maxi mum t hi ckness depend on the etch
uniformty of the process and apparatus" (col. 5,
lines 15-17). The exam ner applies Shirai, which teaches

- 14 -
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that silicon nitride thicknesses of 400 and 500 Angstrom
units may be used (col. 5, lines 7-10). The exam ner
concludes that it would have been obvious to use a silicon
nitride thickness of 200 to 600 Angstroms in view of the
teachi ngs of Shirai.

Appel | ants argue that "Haskell, as noted above,
utilizes a silicon nitride etch stop |ayer, but |acks any
suggestion or teaching of the interlevel dielectric |ayer
deposition and reflow, and non-overl apping | ayer
configuration of the present invention"” (Brl5). This
argunent i s nonresponsive to the rejection. No "interlevel
dielectric | ayer deposition and reflow' is clained in
claim33. The "non-overl appi ng | ayer configuration"” is
taught by Del eoni bus. Appellants have not shown error in
the exam ner's reasoning. Accordingly, the rejection of

claim 33 i s sustai ned.

Clains 15 and 34: Haskell., Del eoni bus, Shirai, and Sze

The rejection of claim15 has been reversed.
The exam ner stated that "[u]nderstanding from Sze t hat
phosphor us-doped silicon oxide is useful to planarize by

refl owi ng, we conclude it to have been obvious for one to

- 15 -
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havi ng accordi ngly used phosphorus-doped silicon oxide to
constitute oxide layer (28c) of Haskell" (Final Rejection,
page 4; see also EA6).

Appel l ants argue that "[t]his rejection still results
wi th the inadequacies of the Haskell, Del eoni bus and Shirai,
as set forth in the above argunents, regarding any
di scl osures or suggestions necessary to render the present
i nvention obvious under 35 U S.C. § 103" (Brl1l6). This
argunent does not point out the error in the examner's
reasoni ng about cl ai m 34.

Appel l ants argue that "[a]dditionally, one of the
advant ages of the present invention over the prior art is
the elimnation of the extra step of planarizing as
di scl osed by Haskell"™ (Brl16). The clainms do not recite
nmet hod steps: a "layer of reflowable material” only
requires the property that the naterial can be reflowed, it
does not require that the |l ayer has been refl owed during
manuf acture. The exam ner concluded that a refl owabl e
material could be used over the silicon nitride |ayer for
the reason of allow ng planarizing and appell ants have not

shown the error in that position.

- 16 -
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For these reasons, the rejection of claim34 is

sust ai ned.

Claiml17: Shirai, Del eoni bus, and Tonbzawa

The rejection of claim 17 has been reversed.

CONCLUSI ON

The rejections of clains 31-36 are sustai ned.

The rejections of clainms 10, 11, 13-17, and 25-30 are
reversed.

No tinme period for taking any subsequent action in

connection with this appeal nay be extended under 37 CFR

8§ 1.136(a).
AFFI RVED- | N- PART
LEE E. BARRETT )
Adm ni strative Pat ent Judge )
)
)
)
) BOARD OF
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