Title:

(19) World Intellectual Property Organization

SPUTTERI NG TARGET

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

International Burcau

(43) International Publication Date
21 February 2002 (21.02.2002)

PCT

luLi1ve

A

ARG Rt

{10) International Publication Number

WO 02/14576 Al

(72)
(75)

T

International Patent Classification’: C23C 14/34
International Application Number:  PCT/US0O1/17996
International Filing Date: 31 May 2001 €31 05 20011
Filing Language: finghsh
Publication Language: Lnglish

Priority Data:
60/225.518 15 August 2000 (15 08 2000y  US
Applicant (for all designated Staies except US): HONEY' -
WELL INTERNATIONAL INC. [/US]. Box 2245, 101

Columbia Road Mortistown, N1 07962 (US)

Inventors; and

luventors/Appheants (for US onhy: LI Jianvng [US/]
4908 N Calvin, Spokane WA 99216 (U1S) TURNER,
Stephen [GB/US| 4026 Tuwinwood Lane, Moon Township
PA 15108 (US) YAO, Lijun [JPAP]. | l'ukuda Joetsu. Ni-
1gata 942-8611 (JP)y

(74) Agents: LATWESEN, David, G. ¢t al., Suitc 1300. 601

(81

(84)

Wesl [s1 Avenue. Spokane WA 99201 (US)

Designated States (nanonal): Als. AG. AL AM. Al. AU
AZ,BA BB.BG. BR.BY, BZ, CA, CIL.CN, CO.CR Cl],
C/ DL.DK DM. DZ.EC, Eli IS I'l. GB.GD. GI: GIL
GM. TR TIU, TDVIL, IN ISOIP KIEL KG KPR KR KZ LC.
LK LR.LS, KL LU TV, MA. MD. MG MK, MN MW
MX MZ.NO NZ. PL, P1. RO. RU SD Sl SG. Sl. SK.
SLoT) TMUTR TTTZ UAC UG US UZL VN YU, ZA,
YAY

Designated States (regional): ARIPO patent (GIHL GM.,
KE. LS, MW, MZ. SD. SI.. 87, '1Z. UG, ZW). Liutasian
patent (AM. AZ,BY, KG. KZ, MD, RU, 11, TM). Luropean
patent (AT BE, CIL. CY DI DK, ES. F[, 'R GB. GR, 1TE,
I'L LU, MCONL. L SEE TR)Y. OAPI patent (BT, BJ, Cl5
CG.CLCM GA GN GW, ML, MR, NL. SN, TD.'1 (1)

Published:

with nternanond search repori

[Continued on nevi page]

h

IR

[T

4576 Al

2/1

atmosphere to lorm an alloy

Title: SPUTTLERING TARGI]
58 56 — 50
| 60 Y 4
|
-
62—
54
A\ i
52

! (57) Abstract: The mvention deseribes herem relates © new ttamum-comprising materials which can be utihzed for lorming tita-
mum dalloy sputtering targets The ttanium alloy sputtering targets can be reactively sputlered 1n a nitrogen-comprising sputlering
TN [ilm. o1 alternatively 1n a mitrogen-comprisimg and oxygen-compiising spullenng aimosphere Lo
torm an alloy TWON thm lilm  The thm films formed m accordance with the present invention can have a non-columnar grain struc-

ture low electrical reststivity. Tugh chemical stability. and barrier layer properties comparable to those of “LaN {or thin [1lm Cu barmer

applications

Furthet the wtamum alloy sputtering target materials produced m accotdance with the present mvention ate more

cost-cflective lor sermeonductor apphications than ate high putity tantalum malenals and have superior mechameal strength smiable

lor high-power sputtering applicalions



[err] Abstract: The invention describes herein relates to new
titaniumconprising materials which can be utilized for formng titanium
all oy sputtering targets. The titaniumalloy sputtering targets can be

reactively sputtered in a nyoogen 48me i Ailng sollllt eri ng at nosphere to fifirm
an all oy—ﬂ—eﬂ—]-N—f—H—m—Oﬁ-al—EEfﬁa-t—rvewgy—rn—a—niWen-conpri sing and —
oxgen-conpri sing sputtering atnosphere forman alloy T[err]ON thin film
The t hi n fédorrgidfeorned Jd fv aedor dameedw th theofre sartord ofivreblt irorpneaiy thas/ &ud-
non- col urm#&F g aia SRy &/l i Br et il care ossrsedevd i/’b'fu‘igg, w EHERTE dfe beain-
stability 4K&™84rrier |ayer properties coMFdfl 4BI& P FtROCE OGP “I4N for thin
filmCu barrier applications. Further the titaniumalloy sputtering target
.materials produced in accordance with the present invention are nore
cost-effective for sem conductor applications than are high purity

tantani um materi al s and have superior mechanical strength suitable for

vhi gh- power sputtering applications.



