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Bef ore BARRETT, FLEM NG and LEVY, Adm nistrative Patent Judges.

BARRETT, Adninistrative Patent Judge.

DECI SI ON ON APPEAL

This is a decision on appeal under 35 U.S.C. 8 134 fromthe
final rejection of clainms 1-4 and 6-18. Caim5 has been

cancel ed.

' Application for patent filed May 8, 1995, entitled
"Met hod of Via Formation for Multilevel Interconnect I|ntegrated
Circuits,” which is a division of Application 08/329,767, filed
Cct ober 27, 1994, now U.S. Patent 5,470,793, issued
Novenber 28, 1995, which is a continuation of Application
08/ 036, 229, filed March 24, 1993, now abandoned, which is a
continuation of Application 07/726,792, filed June 28, 1991, now
abandoned.
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W reverse.

BACKGROUND

The di sclosed invention relates to an interconnect structure
for a sem conductor integrated circuit in which the top
dielectric layer has voids.

Claiml is reproduced bel ow

1. A contact structure on a sem conductor integrated
circuit, conprising:

a conductive el enent;

a first dielectric |ayer overlying said conductive
el enent ;

a second dielectric layer overlying said first
dielectric |ayer;

a third dielectric |ayer overlying said second
dielectric layer, said third dielectric |layer containing
voids which allow a chemi cal wet etch to pass through said
third dielectric layer to said second dielectric |ayer,
wherein said second dielectric layer is nmade of materi al
havi ng a sl ower etching speed than said third dielectric
| ayer;

an opening through said first, second and third
dielectric layers to expose a portion of said conductive
el ement; said opening having an upper portion and a | ower
portion wherein the upper portion of said opening is the
result of a chemcal wet etch

a second conductive el enment overlying portions of said
third dielectric |ayer and extending into said opening;
wherein said second conductive el enment nakes el ectrical
contact with said first conductive el enent.

The Exam ner relies on the admtted prior art (APA) of
Appellant's figures 1 and 2 and on the follow ng prior art:

Koyama et al. (Koyanm) 5, 200, 808 April 6, 1993
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(effective filing date Septenber 7, 1990)

Nagam ne et al. (Nagam ne) 5,319, 246 June 7, 1994

(effective filing date Septenber 7, 1990)

Clainms 1-4 stand rejected under 35 U.S.C. § 103(a) as being
unpat ent abl e over Koyansa.

Clains 6 and 7 stand rejected under 35 U.S.C. § 103(a) as
bei ng unpat entabl e over Koyama further in view of the APA

Clains 8-18 stand rejected under 35 U S.C. 8§ 103(a) as being
unpat ent abl e over the APA and Nagam ne.

We refer to the final rejection (Paper No. 7) (pages
referred to as "FR__") and the exanmi ner's answer (Paper No. 15)
(pages referred to as "EA_ ") for a statement of the Exam ner's
position, and to the brief (Paper No. 14) (pages referred to as
"Br__") and the reply brief (Paper No. 16) (pages referred to as
"RBr__") for a statenent of Appellant's argunents thereagainst.

GPI NI ON

G oupi ng of clains

Appel I ant groups the clains as follows (Brb5):

Goup A clains 1-4, 6, 7, and 16-18 stand or fall together
w th independent claim1l; and

G oup B: clains 8-18 stand or fall together with i ndependent
cl ai m 8.

The Exam ner di sagrees with the grouping "because there is
an overlap in the two desired groups” (EA3). |In particular, it

can be seen that clains 16-18 overlap between groups.
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Appel I ant argues that the groupings are proper (RBr4), but
does not explain how clains 16-18, which depend on claim8, can
be logically grouped to stand or fall together with the rest of
the clainms of Goup A which depend fromclaim1. Accordingly, we

find that Goup A includes only clains 1-4, 6, and 7.

Goup A —clains 1-4, 6, and 7

Initially, inthe limtation "said third dielectric |ayer
contai ning voids which allow a chem cal wet etch to pass through
said third dielectric layer to said second dielectric layer," we
interpret "which allow a chem cal wet etch to pass through said
third dielectric |ayer to said second dielectric |layer" to be
i ke a whereby cl ause which indicates that voids will necessarily
give this result if the area of the third dielectric |ayer
contained voids is subjected to a wet etch. The limtation is
nmet even if voids to do not occur at a |location, such as the
| ocation of a contact via, which is actually etched. No act ual
chem cal wet etch step is recited.

The issue i s whether Koyama teaches or suggests "said third
dielectric layer containing voids."

The Examiner finds (FR3; EA4): "As stated in the
speci fication, 'voids' occur because of the inherent nature of
the material." Appellant does not disagree. However, Appellant

argues, voids do not inherently occur in every dielectric or
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silicon oxide |ayer, but selection of the appropriate materials
and processes, known to those skilled in the art, will result in
a dielectric layer having voids (Br7). The Exam ner acknow edges
that voids may not occur in every silicon dioxide |ayer (EA9).

Based on these argunments, we find that voids are not
inherent in every dielectric or silicon oxide |ayer.

The Exami ner states that "[the voids] were not affirmatively
incorporated in the material by any nethod di sclosed by the
Applicant" (FR3; EA4). The Exam ner further states (EA8):

In claimone, there is no nmention of a manufacturing process

that forns the third dielectric [ayer - none. Further,

there are no processes indicated in claimone that were
relied upon to formvoids in the dielectric |ayer.

According to the claim the voids sinply exists [sic] in the

dielectric layer. The |language in claimone sinply states,

"said third dielectric |ayer containing voids."

Appel | ant responds that the Exami ner's statenents are correct
because voids are a structural limtation (RBr5).

The voids are a structural limtation. Caiml is an
apparatus claim (strictly speaking a product-by-process clain
and it does not need to recite the material or process of
producing "said third dielectric |layer containing voids."

The Exami ner states (EA4): "Therefore, since the material
of the prior art is the sanme as the one clained, the prior art is
al so considered to have 'voids'." The Exam ner acknow edges t hat

voi ds may not occur in every silicon dioxide |ayer, but states

that the specification discloses deposition of an oxide at

- 5 -
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page 6, |ines 28-31, which supports the concl usion that
depositing the sanme material as the one specified in the
speci fication would (inherently) lead to voids (EA9).

Koyama di scl oses that "the overlying film20 (silicon oxide
film is formed on the overall surface of the internediate
film 19" (enphasis added) (col. 7, lines 53-55). Appellant
di scloses that the third dielectric |layer material is "preferably
an undoped CVD oxi de |layer" (specification, p. 7, lines 23-24)
and this is the only material specified. Appellant argues that
Koyama does not disclose use of the sanme process disclosed by
Appellant (Br7-8), i.e., the CVD process. Appellant further
argues that Koyama only states that the overlying oxide filmis
"formed" and "[n]one of the references of record indicate that
the silicon oxide layers corresponding to the clainmed third
dielectric layer are formed by deposition" (RBr6).

We think the disclosure in Koyama that the silicon oxide
| ayer is "formed" inplies that the layer is "deposited.” How
el se can the silicon oxide be forned? Because the silicon oxide
is formed on a silicon nitride layer, the silicon oxide is not
going to be grown as a therrmal oxide. Nevertheless, there is
insufficient evidence to establish that the silicon oxide |ayer
in Koyama inherently has voi ds because we do not know that al
nmet hods of "formng" wll produce voids. The Exam ner's finding

t hat Koyama's silicon oxide |ayer inherently would have voids is

-6 -
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unsupported speculation. See In re Warner, 379 F.2d 1011, 1017,

154 USPQ 173, 178 (CCPA 1967) (it is inproper to resort to
specul ati on or unfounded assunptions to supply deficiencies in
the factual basis for a rejection). W conclude that the

Exam ner has failed to establish a prina facie case of

obvi ousness as to the limtation of "said third dielectric |ayer
containing voids." Accordingly, the rejection of clainms 1-4, 6,

and 7 is reversed.

Goup B — clains 8-18

The Examiner finds that the APA teaches the cl ai ned
i nvention except for a second conductive |ayer and a fourth
dielectric layer (FR6; EA7). The Exam ner finds that Nagam ne
di scl oses the use of second conductive | ayer and concl udes that
it woul d have been obvious to provide a second electrically
conductive layer to facilitate electrical comunication within
t he sem conduct or device (FR6; EA7). The Exam ner finds that
Nagam ne teaches the use of a conformal silicon nitride |ayer
sandwi ched between two oxide |ayers and concludes that "it would
have been obvious to one of ordinary skill in the art to provide
the Appellant's disclosed prior art with a silicon nitride |ayer
of oxide to preserve the structural integrity of the contact

structure" (FR6; EA7).
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The second conductive layer is not argued. |In any case, APA
figure 2 inplies the existence of a second conductive | ayer.

Appel | ant argues that Nagam ne does not provide any notive
or incentive to nmake the proposed nodification of adding a fourth
dielectric layer (Br9-10). The Exam ner responds that the
notivation need not be expressly stated in the references and
t hat Nagam ne discloses a conformal silicon nitride |ayer
sandwi ched between two oxi de | ayers (EAll).

VWhile we agree with the Exam ner that the notivation need
not be expressly stated in the reference, there needs to be sone
good reason in the reference or in the know edge of one of
ordinary skill in the art why one skilled in the art would have
sought to make the proposed nodification. Nagam ne discloses
(col. 2, lines 38-40): "The internediate film19 is an extension
of a capacitor dielectric film for exanple, a silicon nitride
film" See also col. 7, lines 13-15. Because the purpose of the
silicon nitride layer in Nagam ne is not to act as an etch stop
| ayer to prevent damage to the contact, we fail to find any
notivation for the Exam ner's conclusion that "it woul d have been
obvious to one of ordinary skill in the art to provide the
Appel lant's disclosed prior art with a silicon nitride |ayer of
oxide to preserve the structural integrity of the contact
structure" (FR6; EA7). It is noted that unlike the correspondi ng

"second dielectric layer"” claiml1, which is clained to be "nmade

- 8 -
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of material having a slower etch speed than said third dielectric

| ayer,"” the "fourth dielectric |ayer" of claim8 does not have a
conparable limtation: the |ayer could be any dielectric
material. W conclude that the Exam ner has failed to show
notivation for the addition of a silicon nitride layer in the APA

and has failed to establish a prima facie case of obvi ousness.

Accordingly, the rejection of clains 8-18 is reversed.

CONCLUSI ON

The rejections of clains 1-4 and 6-18 are reversed.

REVERSED

STUART S. LEVY
Adm ni strative Patent Judge

LEE E. BARRETT )
Adm ni strative Patent Judge )
)
g
) BQOARD OF PATENT
M CHAEL R. FLEM NG ) APPEALS
Adm ni strative Patent Judge ) AND
) | NTERFERENCES
)
)
)
)
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