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THE UNITED STATES PATENT AND TRADEMARK OFFICE

ent Application of:
James E. NULTY et al.

Serial No.: 08/577,751 Group Art Unit: 2812
Filed: December 22, 1995

Examiner: GURLEY
For: METHOD FOR ELIMINATING LATERAL SPACER EROSION ON

ENCLOSED CONTACT TOPOGRAPHIES DURING RF SPUTTER
CLEANING

Assistant Commissioner for Patents
Washington, D.C. 20231

- o~
DECLARATION UNDER 37 C.F.R. 1.131 /

I, James E. Nulty, hereby declare and state that:

1. I am an inventor of the above-identified patent application.

2. I have read and 1 understand (a) the above-identified patent application, (b) the
Declaration Under 37 C.F.R. 1.132 dated July 25, 1998 and the references cited therein, (c) the
Office Action dated Septembér 22, 1998, (d) U.S. Patent No. 5,759,867 to Armacost et al.

(hereinafter, “Armacost et al.”), filed on April 21, 19935, and (e) the attached documentation in

non-redacted form.

3. [ understand that the above-identified application for patent claims, in one aspect:

a) a method of forming a contact opening in a structure comprising a substrate and a
plurality of devices thereon, each of the devices comprising a conductive layer
i
disposed over the substrate and a first insulating layer on the conductive layer, and

at least two of the devices being interspaced by a contact region, the method

comprising:
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forming an etch stop layer over insulating spacers in the contact region,
wherein the insulating spacers have a substantially rectangular profile; and

subsequently

anisotropically etching the structure having the insulating spacers and the
etch stop layer in the contact region with an etchant having a selectivity
for the etch stop layer relative to the second insulating layer sufficiently
low to retain the substantially rectangular profile of the insulating spacers,

the etch stop layer being different from the second insulating layer;

and, in a second aspect,

b)

DOCKET

a method for forming a contact opening to a first electrically conductive material

formed in and/or on a surface of a substrate, the contact opening being formed in a

region adjacent to a second electrically conductive material formed on the

substrate, comprising the steps of:

)

iii)

iv)

v)

forming an electrically insulative spacer adjacent to the second electrically
conductive material, the spacer having a substantially rectangular cross-
sectional shape in a plane that is substantially perpendicular to the

substrate surface;

forming an etch stop layer over the spacer and the first and second

electrically conductive regions;
forming a blanket layer over the etch stop layer;

selectively etching the blanket layer to form an opening to a first part of
the etch stop layer that is formed over the first electrically conductive

region;

etching the etch stop layer to remove part of the etch stop layer formed
over the first electrically conductive region, under conditions that etch (i)

the material of the etch stop layer adjacent to the spacer and (ii) the spacer
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is maintained (hereinafter, paragraphs (a)(i)-(b)(v) are collectively referred

to as “the presently claimed invention”).

4, The attached documentation provides evidence of the conception and reduction to
practice of at least one working embodiment of the presently claimed invention prior to April 21,
1995.

5. For example, a structure was made by an embodiment of the presently claimed
invention prior to April 21, 1995 (see item 4a, “Construction of the Device,” on the first page of

the attached documentation).

6. The date on the micrograph of a structure made by an embodiment of the
presently claimed invention is prior to April 21, 1995 (see “Method Comparison -- Invention” in

the attached documentation).

7. I declare that all statements made herein of my own knowledge are true and that
all statements made on information and belief are believed to be true; and further that these
statements were made with the knowledge that willful false statements and the like so made are
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States
Code and that such willful false statements may jeopardize the validity of this application or any

patent issuing thereon.

8. Further Declarant saith not.

James E. Nulty

Date

ADF
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INVENTION DISCLOSURE FORM . Disclosure No.

1. INVENTOR(S)
— Emp!l. Ext.
SName James £ A/""”L‘:l «-. ?€c.-
c’i-:I‘Lrne Mailing Address (b3 7 L&‘-ff WVIL -L‘“ldv_—_cﬁ IIZE . N
<

i zenshiphS A
vame (Atnisholur T A N RS N
Home Mailing Aidress Gl Sierre Ave A/ﬁwm-tu- wa{ CH 797/
Citizenship_[[SA
C. Division, Dept. or Subsidiary

2. TITLE OF INVENTION Hlefhad 1";"’ Ej/m;wﬁ;rjiﬂx&_@mﬂu Lrositn_om
g‘“&/ﬂjd CU_WmT' %Wﬂ’]m(’h_\;a ﬂ‘{Ml:‘k. gF Sﬂuf;"ﬂf C/&m:rm
A S E— 7

3. CONCEPTION OF INVENTION

a. Date of first drawing or drawings

Where can first drawing be found?

b. Date of first written description

Where is description found?

¢. Date of first oral disclosure to others

To whom?

L. CONSTRUCTION OF DEVICE a.) Date Completed __

b. Was prototype made? Véf

c. By whom made? JIJ f"'l\ NuH‘u .

d. Where can the prototype be found-?*lgm g n Jen (é“‘v'ﬁ/‘-’-—

S. TEST OF DEVICE a.) Date: b.) Witness{s):

c. Results: '
g cq.‘;.‘{{ 'Fa-’ 5LJ&,
6. SALE a.) Uas invention soldt Yes No b.) Date of first sale

Inventor{s) )7/6"2 Date

[/\A i . B

Witness, Read, and Understood z
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INVENTION DISCLOSURE FORM

7. USE a. 1Is invention presently being used? Yes X No

b. Are there specific plans for its use in near future? \gg¢
/

8. RELATED PRINTED PUBLICATIONS, PATENTS, PATENT APPLICATIONS.

9. WAS INVENTION Conceived (Yes “(No__ K During performance of
Constructed (Yes (No_«< Government contract?
Tested (Yes (No

a. Contract Number

(Give Full Contract Number)

This description of invention should be written in the inventor's own words and generally
should follow the outline given below. Sketches, prints, photos, and other illustrations,
as well as reports of any nature in which the invention is referred to, if available, should
form a part of this disclosure and reference can be made thereto in the description of
contruction and operation.

FOR ANSUERS‘TO THE FOLLOWING QUESTIONS, USE THE ATTACHED SHEET(S).

1. Ger:ral purpose of invention. State in general terms the objects of the invention.
2. Describe old method(s), if any,of performing the function of the invention.

~ \
3. Indicate the disadvantages of the old method(s). V\I\f\dsf PN\AAW-(S) BN ERR Tavedd s
Trgime o gelve
4. Describe the construction of your invention, showing the changes, additions and
improvements over the old method.

5. Give details of the operation if not already described under 4.

6. State the advantages of your invention over what has been done before.

7. Indicate any alternate method of construction.

P\\/[/‘/\/’\-—-— / 77,0‘/

<// Invenggg
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