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AMENDMENT "A"
UNDER 37 C.F.R. §1.111

Hon. Assistant Commissioner of Patents
Washington, D.C. 20231

Sir:
This Amendment “A” is in response to the Office Action mailed September 2, 1999, having
a shortened statutory period for response of December 2, 1999. A Petition for a two month

extension of time to reply accompanies this Amendment “A”, to extend the time to respond through

February 2, 1000.

Claims 1 - 27 are pending in the application.
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Claims 1 - 27 are subject to restriction requirement.

Claims 21 - 27 are rejected under 35 USC § 112, first paragraph, as containing subject matter
which was not described in the specification in su(;h a way as to enable one skilled in the art to which
it pertains, or with which it is most nearly connected, to make and/or use the invention.

Claims 22 and 24 - 26 are rejected under 35 USC § 112, first paragraph, as being dependent
upon a rejected base claim.

Claims 21 - 27 are rejected under 35 USC § 112, second paragraph, as being indefinite for
failing to particularly point out and distinctly claim the subject matter which applicant regards as the
invention.

Claims 22 and 24 - 26 are rejected under 35 USC § 112, second paragraph, as being dependent
upon a rejected base claim.

Claims 8 - 11, 14, 15, and 17 are rejected under 35 USC § 102(b) as being anticipated by U.S.
Patent No. 5,281,485, to Colgan et al.

Claims 8 - 17 are rejected under 35 USC § 103(a) as being unpatentable over U.S. Patent No.
5,391,517, to Gelatos et al., in combination with U.S. Patent No. 5,676,587, to Landers et al.

Claims 8 - 17 and 21 - 26 are rejected under 35 USC § 103(a) as being unpatentable over U.S.
Patent No. 4,985,750, to Hoshino, in view of Landers et al.

Claims 8 - 17 are rejected under 35 USC § 103(a) as being unpatentable over U.S. Patent No.
5,240,880, to Hindman et al., in view of either Landers et al. or Hoshino.

Claims 12, 13, and 16 are rejected under 35 USC § 103(a) as being unpatentable over Colgan
et al., in view of either Landers et al., Gelatos et al., or Hoshino.

Claims 18 - 20 are rejected under 35 USC § 103(a) as being unpatentable over Gelatos et al.,
in combination with Landers et al., as applied to Claims 8 - 17, above, and further in view of U.S.

Patent No. 5,707,498, to Ngan.

Find authenticated court documents without watermarks at docketalarm.com.

CKET
M

A R



https://www.docketalarm.com/

‘ U.S. Expgas Mail No. EL372083921US
ey Docket No.: AM-1776

Claims 18 - 20 and 27 are rejected under 35 USC § 103(a) as being unpatentable over Hoshino,
in view of Landers et al., as applied to Claims 8 - 17, above, and further in view of Ngan.

Claims 18 - 20 are rejected under 35 USC § 103(a) as being unpatentable over Colgan et al.,
in view of either Landers et al., Gelatos et al., or Hoshino, as applied to Claims 12, 13, and 16,
above, and further in view of Ngan.

Please amend the application as follows:

IN THE SPECIFICATION:
Page 4, line 7, prior to "crystallogrdphic", please delete "{111}" and insert - - <111>- -;
line 87 prior to "contert/,please delete "{111}", and insert - - <11 1%1,
line 12 prior to "crysta‘l'“,/plgase delete " {11 md insert - - <1 l’l>/- -
Page 5,’@ 1, z@"aluminum", please delete "{111%", and insert - - <1T1> - -;
line 14 prior to "crystal",p@se delete "{111}", and insert - - <1 - -;and,
and insert- - <111> - -,

line 187 after "high", please delete "{111}",

Page 6, after line 17 and prior to line 18, please insert the following as a new paragraphs.

- - We have also developed a method of producing a copper interconnect structure comprising a
copper layer deposited over a barrier layer structure of the kind described above, comprising a Ta
layer overlying a TaN, layer, where the Cu <111> crystallographic content is at least 70 % of the Cu
<111> crystallographic content which can be obtained by depositing the copper layer over a pure
Ta barrier layer which is about 500 A thick. The method comprises the steps of :

a) depositing a first layer of TaN, having a thickness ranging from greater than about 50 A to
about 1,000 A;

b) depositing a second layer of Ta having a thickness ranging from about 5 A to about 500 A
over the surface of the first layer of TaN,; and

¢) depositing a third layer of copper over the surface of the second layer of Ta, wherein at least

a portion of the third layer of copper is deposited using a physical vapor deposition technique, and
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wherein the substrate temperature at which the third layer of copper is deposited is less than about
500°C.

Further, we have developed a method of producing a copper-comprising contact via structure
comprising a copper layer deposited over a barrier layer structure of the kind described above,
comprising a Ta layer overlying a TaN, layer, wherein the Cu <111> crystallographic content is at
least 70 % of the Cu <111> crystallographic content which can be obtained by depositing said
copper layer over a pure Ta barrier layer which is about 300 A thick. The method comprises the
steps of:

a) depositing a first layer of TaN, having a thickness ranging from greater than about 10 A to

b) depositing a second layer of Ta having a thickness ranging from about 5 A to about 300 A
over the surface of said first layer of TaN,; and
c) depositing a third layer of copper over the surface of the second layer of Ta, wherein at least
a portion of the third layer of copper is deposited using a physical vapor deposition technique, and
wherein the substrate temperature at which the third layer of copper is deposited is less than about
500°C.
In the method of producing a copper-comprising contact structure described above, a least
a portion of the first layer of TaN,, or the second layer of Ta, or the third layer of Cu, or at least a
portion of more than one of these three layers may be deposited using ion-deposition sputtering,
where at least a portion of the sputtered emission is in the form of ions at the time the emission
reaches the substrate surface, and where, typically 10 % or more of the sputtered emission is in the

form of ions at the time the emission reaches the substrate surface. --
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Page 6, Jifie 21, a‘fé"copper", pleased@ "{IIYT"/and insert - - <1/1> --.

Pageﬂ,léle 4, aﬁe{"high", please delete "{111}", and in, o<1 - -
Page 12,{116 16, after "tantalum", please delete "{002}", and insert - - <002> - -; and,
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line/l’ﬁ'ter "high", please delete "{1¥}", and insert - - <I'11> - -,

Page 13, 1}44, after"/wpper", please dele4 "{11 l}",(and insert - - <114> - -; and,
line/&,a/fter "copper",'ﬁ@e delete "{1 H’}",/and insert - - <1117,

line 10 after "copper", pleaseﬂgete "{111}", and insert - - <1 11> - -;
pd —
line 14, after "copper", please delete "{1 lfﬁand insert - - <111> - -;
line lééfter "copper”; please delete "{111¥", and insert - - <111> - -;
line 20,5‘11/er "coppef”, please delete "{1117", and insert - - <111> - -; _—
line 23, prior to "crystallographic”, please delete "{111}", and insert - - <111> - -,
Page 14 Aine 15, pfgto "intensity", please delete "{111}", and insert - - <111> - -;
line 167 prior to "CPS", please delete "{111¥", and insert - - <t11> - -;

/

line 19;prior to "orientation", please delete "{11 1", and insert - - <111> - - ; and,
/
line 2, prior to "FWHM", please delete "{1¥1}", and insert - - <111> - -,
Page lS,’ﬁfe 8, @r to 'c/rystallographic", please delete "{llﬁ and insert - - <111> - -

linela,/after "Cu", please delete "{111}", and insert - - <111> - -;

line 157 after "Cu", please delete "{111}", and insert - - <1 17'
line 267 after "Cu",pélse delete "{ILI/}",/and/insert --<11 >/,/
line 23, after "Cd", please delete "{111( insert - - <111>- - ; and
- -
; after "Cu", please delete "{111}", and insert - - <111> - -,
P {111} oo

line
Page 16/1ine 3, af@Cu", pledse delete "{111}*; and insert - - <111> - - ;

line 8,a/fter "Cu", ple@te "{111}",and insert - - <111> - -;

line 1 1@ "Cu",yl/ase delete "{111}"',/ “insert - - <11 1/

line 147&", please delete "{111}*, and insert - - <r4- /

line 15; fter/"capﬁer", please delete "{1H}", and insert - - <111>- -;and

ling 19; aftér "high", plea: ed}l:ﬁe "{T11}", and insert - ~ <1 lf/-. /
Page 24;:00, line 22%:@", please delete "{llﬂ",/and insert - - <111> - -,

“
.
b

OCKET
M

L AR

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




