
GILLETTE 1117

(12) United States Patent

||||||||||||l||||||||||||||||||||||||||||||||||||||||||||||l|l||l||||||l|||
USIIlIIlG306265131

(10) Patent NIL: US 6,306,265 Bl

 

    

Fu ct al. (45) Date of Patent: Oct. 23, 2001

(54] HIGH-IJI‘INSITY PIASMA FOR IONIZEU 2 24] 710 “ (ll-1'3".” (GB) Ell-lQQBJ‘J
METAL DEPOSITION CAPABLE OF 312-89304 43193? (J l’) -
Excrrmo A PLASMA WAVE 03-2822'33 ““933 (JP) -

l1—ifi4225 3H0“! [JP].

(75) Inventors: Jififll‘llil'lg F11. San JOSE; Prahuram OTHER PUBLICAl‘lONS
analrnja. Sunnyvale; Fuscn Clicn.
Saratoga; Jnlm Forster, San Francisco. B. Window cl ill. “Chargcd particle fluxes [ron'i planar
all of (A (US) magnetron sources", .1 . Vac. Sci. Technol. A 4(3), Mam/\pr.

1986. pp. 1964202.‘
(73) Amigncc: Applied Matt-rials, Inc., Santa Clam, J. Musil, cl al. "Unbalanced inagnclrons and new sputtering

CA (US) systems with enhanced plasma innizalion". J. Vac. Sci
‘I'cchnol. A 9(3). Mayflun. 1991, pp. 117l—-ll';'7.*

( ' ) Nolicc: Subjccl to any disclaimcr, Ihc lcrrn uflhjs W. Mun: ”The unbalanced magnctron: currcnl status of
palcnl is extended or adjuslcd under 35 dcvclopmcnl“. Surface: and Coalings'lbchnologyAS (1991).
U.S.C. 15401) by D days. pp. til-943‘

Malsuoka cl 3].. "Dc-rise plasma production and film depo-

(21) AW]- No.1 "9545,79,; 5i lion by new high—rate sputtering using an electric mirror,”
Jimmie! of Vacuum Science and Iéchnnlogy/l. vol. 7. No. 4.

(23 Filed: Apr- 11. 200" .luLi'Aug. 1989, pp. 3632—2657.

Related U.S. Application Data ' “he“ by examiner

(63) Continualion—in-part {ii—application No. ”9,373,097. lilcd on if???” h"”"”’.“er__Nflm Milt-W”
Aug. 1 3! 1990’ now paL No. “7133?“ I 4’ which is a Continu— ssrstmit Exflflflfli‘] —(lIEg§ Cantelmo _
anon-impart ofapplicalion No. liFJr'EclUAbS, filedon Feb, 12. (74) Miami): Agf’m- 0" Finn—Charles 5- Gurflm- Esq

mg- (57) ABSTRACT
(51) Int. Cl.7 .. C23C 14/34

(53) U.5‘ Cl. 204“”12' 204-1398.: A magnetron especially advanlagcous [or low~prcssurc
(58) Field of Qenrch __ 304698.19, 298.2 plasma sputtering or sustained self—sputtering having

204293.22, 1911}1 Edwin] area bul lull target coverage. The magnetron
includes an outer pole face surrounding an inner pole face

(5(1) References Cited with a gap lhcrcbelwuen. The outer pole of the magnetron of
the invention Ls smaller than that of a circular magnetron

U-S- PAPI‘ENT DOCUMENTS similarly extending from [he cenlcr to the pcriphcry of this

4,444.64}: = «loom Gurrell mums: “"ch A I’m-”m" triangnlar Shape “Wing " “"3“ a?“
59253753 [@1993 Deninray m :1]. ' 204398.) angle of EU to 30° may ht: lon'ncd from oulcr bar niagncls of
537704195. ting-93 Kiymta vvvvvvvvvvv ‘ 2041208.). one magnelic polarily enclosing an inner magnet of thc olhmr
5,897,753 ‘ 4:195") llong et al. , 2043293.; magnelic polarity. The magnetron allows the generation of
gunman? ' 10,516!qu

(Ki—EJZIISSEIA
fl 69L 4!" A! ‘

 Chet: cl fll.

FOREIGN PATENT DOCUMENTS

mow-1 0::1’).
mums (If?)

\\‘.

438.3305

2041’298. [U

40

\\\\\\\

V
  

F'm  AL\\\\§
mm

plasma waves in [he neighborhood of 22 MHz which
inlcracl with [he 1 lo 20 eV electrons of [he plasma to
Iliurchj.I increase the plasma donsily.

22 Claims, 11 Drawing Sheets

  
  
 

46

GILLETTE 1117

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US. Patent 0c1.23,2001 Sheet 1 of 11 US 6,306,265 BI

36i! lg 14

A 4 22 

 

 

 

 

  

Ar—e i"? M1668 {"3 \f
27 26 E E 15 18 I: E :--e w ——-. n.

12 ii ng/{IAF Elli Ts .' 1 = *5 s

20 ‘1'..." / '.......2"]; 20

28 >3

a 232
30

CONTROLLER _

(PRIOR ART)

FIG. 1

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US. Patent Oct. 23, 2001 Sheet 2 of 11 US 6,306,265 BI

50 A
.x\\\‘\\\\‘

5W
7/

  

 

 

 

 
 

.\\\\\\‘~ \1

Q:
  

  

46

(PRIOR ART)

FIG. 3

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US. Patent Oct. 23, 2001 Sheet 3 of 11 US 6,306,265 BI

72 68 7O

 
mJ/i Fm.4

92

<?®@%©@©©@%>
@ @@@©@© @
@@©@@@@@@@

Fm.5

/—90,92 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 6,306,265 B1Sheet 4 of 11Oct. 23, 2001US. Patent

 
FIG. '7

106

108 122110

78

114112

FIG. 8

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  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 

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,  

opposing counsel or company faced cases similar to yours.

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

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

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

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.


