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-1- CONTI NUOUS ARC DEPGCSI TI ON APPARATUS AND METHOD
WTH MILTI PLE AVAI LABLE TARGETS Background of the
Invention 5 The present invention relates to arc
deposition apparatus. Mre specifically, this
invention relates to i n’provéd filtered cathodic vacuum
arc apparatus and nethods of use thereof utilising
CONTINURUS ARC REPOSITIQN AP PARATUS XD METHOD WITH
t hods have in recent years
Muﬁ@ﬁgm&&ﬁﬁgriﬁégggm as the desirable neans of
depositing thin coatings on a w de range of
substrates. Arc deposition processes generally include
Backgpeyndpfdimednvention fi el d between a 15 cat hode
target and an anode, both of which are located within
an evacuated chanber. Free el ectrons flow from'the

T sk ARt 4% ool TR, 0 sl

.pasi tively char ge
thls wvestiennslates thienproset) ditterdcheathoaic VaMIUNS afd Qﬁﬁaratué BAd

f m. t t. Asubstrate t
metfaaffie Bl Ad) el Sriablerroptene. 1| ne of 20-

~ sight of the target and therefore is coated by the
" ions. Arc deposition apparatus, such as Filtered _
A numar@zirpdasraam—aeardeqdmmo matkpds htivein et baS: replaced
g .

g Wpr u thin the chanmber durin
sputtERb R stets B SRR e iable epradt ot thitaings dresi
wrdeabngré olguggga@geratl onal 25 seconds. Once a target__has

been -depl et ed the chanber has to be opened in order

that the targets can be replaced. Due to the Iow
it can .take nore

Aro dRpES R oSSk bt A iy S ABPRAiah electiBsarhetopen

an on

cathodlcetaegét a?@/é\ndmdd@eﬁoﬂpﬁﬂwmd‘r &EPbeite gtr\ﬁrthtﬁ%noevh ugted .

raphite target to. provide a tetra

. chambgry e eleationsdiaw fignothexcathede todbstanatle, creating a
piasma vapour of positively charged target ions and- negatrvely charged

etectrons in the chamber, the ions moving aiong a line of sight away from the -

‘target A substrate to be coated is placed within the chamber in the line of

srght of the target and therefore is coated by the i ions.

Arc deposmon apparatus such as Fr!tered cathodrc vacuum arc (FCVA)

deposrtlon apparatus, employ low pressures within the chamber durrng
operation. The. targets of these’ devices typically last about 10, 000 operatronat

seconds. Once a target has been depleted the chamber has to be opened in
order that the targets can be replaced. Due to the low pressures used within
_ the chamber, it can take more than one day to reestablish the required

vacuum.

Present FCVA devices commonly employ the use of a graphite target to

provide a tetrahedral amorphous carbon (ta-C) coating on a given substrate
In use, emission of icns from the target can be localized, resulting in an

uneven ta-rget emission surface. The target emission surface therefore
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I'n use, em ssion of ifons fromthe target can be
“localizZed, resulting In an uneven target em ssion =
surface. The target em ssion surface therefore -2-
requires frequent grinding Zg that the deposition -
surface is as uniform as. Ssible. Ginding must be-
erforned of f-1i ne, resultlng in unwanted operational -

e freRuent grinding e thasjthe depbsition] seafcesis pafrtforgdas
QVer conme or

poSTBR! SRRl b A PERE B UAERS. SBraa dn Snanied or

amel’i or ate
alternative thereto.

Sunmary of .the Invention 10 According to a first

aspect of the invention there is provided an arc
an evacuat abl e

t iR 8Blckct Bf ot BRRF A Brd el Bty THont @86 rapontanyention to
overtemehanimslioraiealedsfohb 'of the ﬁﬁ)d?é‘r‘ﬁgﬁdat tt€1€ gr@a gl-(ﬁ%‘?o

two.targets i's positionable in an op
P"O‘é'ﬁﬁa‘thJhéﬂef@ﬁtltlﬁ&@new éast -two targets is

posi tionable in a standby position; an electrical

power - supply for supplying el ectrical power to the

Summa;gtofthelmvent.bhe operative position to forman are
on an em ssion surface of the -operative target; and:

20 nmeans for preparing an em ssion surface of the

AockAglo BIPHARRS) o iy DB IR BB3hSeL o eign

erm ne

appamusleon-lplnmr@m ssion surface of the target positioned
~in the standby ﬁOSItI on has a predeterm ned

noﬁﬁt?dlaﬁbﬁtabIQS Mabghit ageousl y, the positioning reans
an for ont i nuous '
o DR SIBE pOSBRAREEN D taRketd i A haraben whain a first

one obtheeat Ieaeatwcatmgem is positidranis tntét?oﬁéﬁ?:\%é‘bosrtmn and -

h 8{ utrl se . and re-evacuate the
anot er of the least two targets is posmonable in a standby position;

an electncal power suppty for supplylng electrical power to the target

heid in the operative posmon to form an arc on an emrssmn surtace of the :

operative target and:
means for prepanng an emission surface of the target posutioned

_in the standby posmon to have a predetermmed morphology, and/or
means for rnspectrng whether the emrss:on surface of the target
posrtloned in the standby posmon has a predetermmed morphotogy

Advantageously, the positicning means ‘a'nd preparing means provide fora
longer continuous use of arc deposition apparatus when compared with

conventional apparatus, without the need to re-pressurise and re- evacuate the

‘chamber. Also advantageously, the mspectmg means can provide for more_
efficient preparation of the target emission surface.

Preferably, the inspecting means is a laser dtstance sensor. Alternatlvely, the

inspectlng step is performed by an mfrared (IR) distance sensor, an uitraviolet
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chanber. Al so advant ageously, the inspecting neans can
provide for nore efficient preparation of the target
em ssion surface. 30 Preferably; the inspecting means
is a laser distance sensor. ,Alternatively, the '

I nspecting step is perforrrea by an infrared (IR
di st ance

\géﬁ%tance sensor, an ultraviolet -3- (W) ‘

(U 8RCe $RNSHE.iAnPPisal distaace savser or a meshanicalddistance

sendbstance sensor. Also preferably, the predeterm ned
norphology is a flat em ssion surface. As 5 wll be
understood by the skilled addressee, the term"flat"

i-S ot to terpreted narrowy, but rather can
Als,Brgt gﬂtmsé:ttgﬁtnrgﬂegﬂr ingd marphelagyds e ﬂataamnsem@wfa@e As.

will BE UfidePstbBH 15 febsiiney %gﬁ@égg QL lieﬁrﬁ["ﬁ@% i5d1q rﬁartpl

apparat us Is I n use.
mtelrmatesi narrowly, byt rattier canmheaic babgiantiaty Abt, |o$%€tgeé§%<ﬂat

ﬁfg e s _at ?ﬂgred term ned tine. Preferabl

enoydia 1o pPEoYIAe fakea sy Etﬂ%‘@i'&é@nasmtaarem@rsmgo@maramesm

usedl lows for convenient interchanging of the targets
within the chanber. 15 Preferably, the preparing nmeans
conprises a grinder for grinding the enission .surface

[ . the tar n the standb 03| i on. Preferab
Pref@latly. Gt Tarige riear Rk e erchangertbs sl east wo
targétetztd prajet@mhimedtpRel N the standby position. This

20

ability to rotate can aid in the grinding process. _
Preferably, the chanber conprises a port for hermetic

ProtBI % WPl s ARG 3Pl et TR s

for comvdraient imtsichahgigeof thelardted MaiHire thd BRmber.
Preferably, the targets are selected from one of

graphite, alum nium
Preferably, the preparing means comprises a grinder for grinding the errﬁssnon

surface of the target in the standby position. Preferably, each of the targets is
rotatable about its respective rotational axis when in the standby position. This

ability to rotate can aid in the grinding process.

Preferabl'y, the chamber comprises a port for her_metic connection in fluid
communication with a secondary chamber, the secondary chamber being
adapted to contain a substrate to be deposited upon.

Preferably, the targets are selected from one of graphite, aluminium,
chromium, titanium, nickel, iron, steel, copper, tantalum, or a mixture or alloy
thereof. Alternatively, the first said target is selected from one of graphite,
aluminium, chromium, titanium, nickel, iron, steel, copper, tantalum, or a
mixture or alloy thereof, and another of the targets is different to the first said
target and is selected from one of graphite, aluminium, chromium, titanium,

nickel, iron, steel, copper, tantalum, or a mixture or alloy thereof.
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chrom.um titanium nickel, iron, steel, copper, -
-tantalum or a mxture or alloy thereof. .
Alternatively, the first said target is selected from
one of graphite, alum nium chromum titanium :
nickel, iron, steel, copper4tantalum or a mixture.
or alloy thereof, and another of the targets is .
Preferaldy ethe agparatus coraprises d fﬁﬁmgriﬂﬁglaﬁﬂ%dsﬁiéﬂbﬁ"éEﬁﬂlcent
th from one of grg?gllﬂt e, alumnium "chromum titanium )
SFrLiasion pldace of the targebipdhe anarativaippsitiona mi xture or
‘alloy thereof. -4- Preferably, the apparatus conprises
. a floating insulator. positionable adjacent the :
Aceariling torasathenaspedt dfithe ivartion thehds SRAIGEd XS arc
dedQs L1 on. A@?O_rdl ng to another aspect of the invention’
RGN nethed ipieenting @ pubstratepuith ions, costpising the steps of:
coabd , e it conprjsing the steps.
of PoMoring et teadtfioitatdies i SAGHRLHE Shpmier. wherein a

.. positFfoning

firsteane: obtiebatleaktivietargeticisgidsitondblé i af @?e?éti@l?oﬁﬁon and |

~|.east, two target's s positionable in an -Operative

anolfzel; ot thR aldeasting: takgelsiis preitignabledsta standbgpgaition s

oSy b 51813 e B vapovton

fornpapiarcem am emissibnrsuriaceasfthebpRita /e &?ﬁg@ﬂo%(d{%ﬁga Blasma

. . o > | ot
fm"ﬁ)&%@tﬁ%ﬁ’iﬁ’lﬁ\ég@?{gﬁdf O\MFw)lr Io\cg tﬁeaefegtsri cal rgower is
S uRplilefo'ledifiBal Feis MbibA 1b e PISER heltfinne spgeative

position: preparing an em ssio

. posifieBi ti oned in the 15 standby position to have a .

pr edet er.mi ned nor phal o_gx; and/ or_inspecting whéther
the eni BEFRSH AR SEUSSPNSvEfacs, ¢fdhe takget ipositiened in tise

B oo aly et e 4 pret Al FoPaBER: dflRenged

Preferably,

at a prEweeeling whethemtbe erdBsRiresenade v tHdtargdtaRsiioned -
the

SR sy BR3P bkl e montmemy
posi tion. ‘ _ S '

Preferably, the at least two targets are interchanged at a p.redetermihed time.'

- Preferably, the step of preparing an emission su_rface: comprises grihdi_ng the

'emi'ssi_oh surface of the target in the standby position.

Preferably, ther step of inspecting is performed by a laser diétaﬁce sénsor.

Alternatively, the inspecting step is performed by an infrared (IR) distance
sensor, an ultraviolet (UV) distance sensor, an optical distance sensorora

mechanical distance sensor.

‘According to yet another aspect of the invention there is provided a syéter’n for

determining when an emission surface of a target for use in an arc depo'sitioh
process is suitable for use, the system comprising means for inspecting o

whether th issi ! in /
rthe emFss;on surface has a predetermined morphology.
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Preferably, the step of inspecting is perforned by a

| aser distance sensor. 25 Alternatively, the

i nspecting step is perforned by an infrared (IR

di stance sensor, an uItrav_iS)I_et (UV) distance sensor,

an optical distance sensor or a nmechanical distance
<41 AC i,hg to yet, anot her, aspect of the
PreR At R BRRA R ielSia Bd8acE isfiuteer sansaador scanning the
emibsi@ Bufabg. when an em ssion surface of a target for _
use in an arc deposition process is suitable for use,

the system conprising neans for inspecting whether

L e T

- distance sensor for scanning the enission surface.
Preferably, the predeterm ned norphology is a flat

Preigrably, dhe systeme sompsises aheanbfor, preparing she ensiosiBhi sifface to

be in the

b o o R O ebay v s pr o or bl y

the system conprises a controller adapted to stop the
ring nmeans when the inspecting neans detects:

10 -pre
Alsg Hgéafe[ y,ﬁh@oqgtséqnﬁ qesRprisas picohtrgllenédapted doistep the

o REAABT R b SRl vl b

morphalaigyrof thé denissfonRrAfadeiadPebh rélifsdd, aw ngs
Preferred enbodi nents of the invention will now be

described, by way of exanple only, with reference to
is a

Preft ' | ' i.ch.. 20 Figure 1
kR RN TR
chargbeording to the present invention; and -

Brief De_scription of the Drawings

Preferred embodiments of the invention will now be described, by way of
example only, with reference to the accompanymg drawings in which:

Figure 1 is a perspective view of an arc deposition apparatus according to the

present invention; and _
Figure 2 is a sectioned rear elevation of the apparatus illustrated in Figure 1.

Detailed Description of the Preferred Embodiments of the Invention

Referring to the Figures, a preferred embodiment of the invention is an arc
deposition apparatus in the form of an FCVA apparatus 10. The apparatus 10
comprises an evacuatable chamber 12 having a port 13 for hermetic
attachment thereto by a secondary chamber (not shown). The secondary
chamber is adapted to house substrates to be coated by the apparatus 10
when in use. A double bend tube configuration, és described ih US-A-
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Figure 2 is a sectioned rear elevation of the
apparatus illustrated in Figure 1. 25 Detail ed
Description of the Preferred Enbodi nents of the
Invention Referring to the Figures, a preferred
enbodi nent of the invention®i's an arc deposition
paratus in the formof an FCVA apparatus 10. The-
6 oaﬁgasam@y bippraviced bebyeem they apparatind ¢0 ciraiber sdodndary
chaﬁﬁ% [ng a port 13 for hernetic 30 attachnent thereto by
econdary chanber (not shown). The secondary -
-chanber is adapted to house substrates to be coated by
the apparatus 10 when in use. A double bend tube -

'Thech’rEfm r‘a@ houses frstexct sémmd targ@sA 4 &nd 86031 t38ep&Sion

between th aratus‘ 10 and the secondary
progsh B e BEs TR, ciboRlBhaws FontguEaaL{os dsomas of two

| targte?s’ ﬁt&hﬂ ble“ur?dlé?rsﬂeﬁ)cf Mat lr'l‘Sthr?t%% b dﬁ}eﬁrﬁ@ﬁﬁﬁgmg\é\h; ©

preferred enbodinent 1s con igure

conirg&_redtfgr gee withithrad br niredaretst The thidts imthe preferred
or use

et el e SR TGN et boWaler escis somigu n othor
sha;ﬁé@ﬁ@pérﬁ:ﬂng%mﬁg'rgamreﬁfe%t§¥l ﬂ{éﬂéﬂ)&ﬂ]ah 4 shape, -
apes dependi ng

however may be configured I
on the requirenments of the apparatus 10 As

s il ebihd B EGLD ) Chib i fargtf, ?4;%bsén§%5'3§&ué§ra&§gigoggon ',
and tte ooy tafréét' ®is(intandiine §h$lb¥)'bo;p . ¢ PB ltlBﬂ d’l&@\%ﬁns

“in the formof a rotatable uppor I's errp

in thg daim oH A rﬁ@ptahl@ supRpst $7 1srlerrmlmyet6forrpotsh®rmg th}ﬁt&? ets 14"
t at abl e- .15

~and i’é‘;rlb '(l)lﬁ%r?l??éc 81'3"?&@ 9531‘%8@&:? n%erg%épﬁ'}'g gtatable |

suppost BT abinprisbs at centeaBhaf 1R8hE is FRSE a%@r% aBé ifla c%hﬂjal Ris .
anism 19. An. el ectrical power su 8
th?reg%ﬂe%foéﬁl'@ meohREISAriget in the online posi t| on (the
first target 14 as illustrated in Figure 1) to form an
arc on an em ssion 20 surface 21 of the online target

An eleicrical powee supplyt20 ieecrorﬁ*%clta:)lémlsltlﬁé/t%il'glet)lnsl‘l'@r 6nllne position
(the first target 14 as illustrated in Figure 1) to form an arc on an emission -
surface 21 of the online target when inuse. A strrker 22is employed to start '

- the arc on the emission surface 21 the use of whrch is clescrrbed in more

" detail below

Means in the form of a grinder 23, for prepating the emission surface 24 of the

offline target 16 is also provided, and is driven by a grrnder driver motor 26.
- The grinder 23 is configured to prepare the emission surface 24 by grrndrng

the surface to have a predetermined m‘orphology, being a flat emission |
surface. The offline target 16 i IS also configured to be rotatable about fts own -

“axis 28 to ard in the grrndlng process

Means in the form of a laser drstance sensor 30, is also provided for
lnspectmg when the grinder has provided a flat emission surface on the o..l.ne
target 16. The senso_r 30 is configured to scan the morphology of the emission
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the arc on the em ssion surface 21, the use of which
is described in nore detail below. Means in the form
of a grinder 23, for preparing the enission surface 24
of the 25 offline target 1 is al so provided, and,
. is driven by a grinder drivér notor 26. The grinder

ets,e@sgg POdBayadst by aisedo emm:t?t therechission surface 'l
of TRAREAEN o ool e BT Bleti thS 6somastase of

| nfigured to prepare the em ssi.on surface 24' by
suéqq%j g prep y

~ theabplateirent tavget Rxssitasly Fiat f’dnd.rden ot WhethdMitl) tétﬂn@sogg'?oﬁng

30 Means, inthe formof a |asef distance se

- Prigrdo M8€0 provi ded for inspecting when the grinder has

provided a flat emnission surface on the offline
target 16. The sensor 30 is configured to scan the-

A bontomhsdrtion 32f oftthe cHErABEPT2 abts §:|#‘1£1fo%§? colfectdPfo 56 ? @? target

30 may al so by used to inspect the em sSion sur

refuge f@mé%@ﬂdéﬁmgp@@ﬁlssne target -.to deternm ne whet her

the emission surface of the replacenent target is -
sui'tably flat for use, or whether it requires. grinding.

~ In upe, the dpparskis i& oénh@‘llegrbyqﬁ’etdd?ﬁ‘oﬁgr Ofhd '%%cﬁh Wéha]rgber

- acts,as adust collector to collect targ
is hermgticalle aftachad ke the ebember| 12 andihe d:marabpan atewacuated to

an GRRR| bEAele b RSObAR1L 50 ngkite TErantRs Lisstamm rover

| suppﬂh 20kie ractb.ﬁated @uﬁbﬁtﬂ)ﬁtmﬂe@"an@w liéd %Ié&tr“r‘cﬁfy’t]roethgfonllne

rom 1l to 10x1076 Torr. e electri
‘afg‘%a‘u% Qéa"gsf aeta.as acathoda@ndannedh pertionrsd snm clesmber
ol I et 14, The target. acts
12 aBls"8 & riclie! THd SRk D20 polY i adid ?atqrg“m?&aron vx@

the mact@casoaﬂ%smkes ttﬁbaeratslsidfesur?a?ce Deohthd Bnlﬁt@&f(r
h 15 the neck -portion 34, stri

cati on t
aid '%ané@lca?g ap A %yée”?f’“ofloﬂﬁ@f%ﬁml ed franythe emission surface 21

to provide a plasma in the neck portron 34 above the online target 14. The

“jons exit the neck portion 34 via the port 13 and enter the secondary chamber

to coat the substrates therein. The direction of movement of the i ions is aided

- through the neck port:on 34 of the chamber 12bya rnagnetlc fleid provided by
'magnetlc Goils 36. ltis therefore preferable to provide the neck portlon 34, s0 -

that the corls 36 can be operatively located with respect to the onllne target

and not the offline target

- During the process, the onlrne target 14 i increases in temperature Therefore

the onllne target 14 is supplled with coolant water via a feedthrough 38.

As prevrously explalned emission of i ions from the emlssron surface 21 is
usuaily uneven, resulting in an uneven or non-flat, emission surface 21 over

time. Therefore ata predetermrned time, related to when the online target has

" reached an undesired unevenness through use, the controller stops the

mterchanges the two targets 14 and 16. In‘the preferred em_bodiment, the |
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aid in producing an arc thereon. lons are.enmtted from
- the enission surface 21 to provide.a plasma in the
neck portion 34 above the online target 14. The ions
exi.t the neck portion 34 via the port 13, and enter
the secondary chanber to t8at the substrates therein.
The direction of novenent of the ions is aided 20 - :
mtetrman@tptdo@ssdakesJ aboubh sddomnd, thbagk haahemativerah gements
etlﬁ |eId prOV|ded by nmagnetic coils 36. It B
el % $8ONSBl e to provi de the neck portion 34
so that the coils 36 can be operatively |ocated with
respect to the online target and not the off line

Thetinteyebangs of M targetshbt pnddssis achiwvcerty Qé’véraf aebsl‘t:.rsﬂy,

[ea in erature. Therefore, the onlin
the plRElE Eanngolih Beheetifia:power auepi@0cand the Bt targat 14 s
I I f
disCoRRELR A Sfocttal RORKEEIT 4D SBeR08 %ﬁﬁe&%ﬁ%ﬁe 4.

Thershead 18 t&gtham moved exslly towardthd base 4216 #5é @Bpﬁlﬁtﬁé% to
Therefore at.-a predeterm ned

lowdian& t@ag%t%ﬁmﬂem%owpg@ i Eas shafiHEdsdhen rotated

o ntro
10088t 19 GBS R 3T L iR e
shaft dBas then maveahixiallyl Sway foes tHebges 40hs plse seeci fardét
fed enbodi nent, .t-he - 8-

nd 16. .| h f
16 it oy eorFoB abel thedisst gt inks ab ifineinsaiior. An

'elecﬁicbﬁé@n@rﬁéé’t@r 31 '-R388ARY With $ ?ﬁﬁ% E%rgtfg%j Zri E@\?ﬁd in

he interchange of the targe

efectgtpa[;@smeatim wills the-power supply athane tes poiveakupp) actuated
20 and the 1y ir -

The SAAE 2218 a7 SARTRYh i RO e S ARG b ars At emission:
surfa@é 245 6P THAs66bnM id??ét*t% rblstaH thteaér%eandlﬁlféefgfg {lﬁé‘@tntlss]tgn .

is then noved axially toward the ba
proceﬁaatfaeqsque 3 beighbajustercdd isr used tor adiustithef axdah gdsition of

v f 8 h d 80
the o'ﬁﬁﬁé t&%{ S r%l)%tlge tto ﬂ%{‘é&gﬂéﬁ%& éiet f |epst ofaﬁgleseccland

targets 14 and 16. The 10 shaft 18 is then noved.
fromthe base 42 to place second target

In a“_l%t%fﬂ@ Ve AT %ﬁ%'ﬁ'@%d@?tqf&ﬁeaﬁweﬁ iepositioned imyediadtély
below MePndbk Pbhid'84 RPELE! ‘ﬁ‘i‘thl@'arrangemertt, when interchanging the

o targets 14 and 16, it is not necessary to perform the steps of moving the shaft

- 25

30

18 axzal!y toward or away from the base 42, but merely to perform the step of

rotating the shaft and support 180°,

During emission by the secdnd target 16, the grinder'motor‘ 26 is actuated

such that the grinder 23 prepares the emission surface 21 of the first target 14.

To aid in the grinding process, the first target 16 is rotated about its axis. Also,

“during the grmdmg process the sensor 30 scans the emission surface 21 of.
“the first target 14 to assess whether enough of the surface 21 has been

ground to provide a flat surface. The sensor 30 is arranged to perform a hnear
scan on a radius of the emission surface 21. Since the target is rotated du rng
grinding, hIS attows for a full scan by the sensor 30 o the surface 21 with each
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" probgsg. halseeeippe th@(sﬂ%céf{orebﬁ

el ectrical connector 44 associated with the second
target 16 is then placed in electrical connection

~with the power supply 20 and the power supply

actuated. The striker 22 is then enployed to aid in
“providing an arc on the em-$sion 15 surface 24 of the
second target to restart the arc and therefore the

366hiatatiom Omcedhe surfater®nig daBmihdaabiy figclh Qﬁhdi%

is used to adjust the axial position of

Procgsgét stoppadli ve to the neck portion 34. In an
al ternative arrangenent, the online target is
positioned i-rmedi ately 20 below the neck portion 34 'in

+ Thepeesdnt inversioarHaa g/l ad\YﬁiﬂE% SbeSCRARNH: g,s}rﬁ oﬁ%reﬁample

. rgets 14 and 16, it is not necessary to p
PreQ@é%@no@ f arbigedh gt;aroﬁbs emissioniRiriacealdrybé perotmet Gl within

e At s i,
|§ g)%‘?fo%teﬁrm %ﬁﬁ g%lacuated

actuated _such that the gri n repares
chaghersihewe e needre- rmassuese thesChambgeto fefnovd thetahgef)
et 16 is rotated

' andt@@n%?ﬁgb'ﬂ% Pér%%F§§0r %%Q{t‘fﬁrgg“%%té’grﬂ‘gg Hoe Ghambee ée @peratrng

ts axrs

presdure s dsswill lR0agisreBRté A DYaRbSS 'sRﬂea g HAL ﬁrtzﬁrrr‘?%)( tqlﬁa .up to |

the first target 14 to .assess whether "enol

- 24 hayrs g eporationg! dewntine tgrevamtiate spelvai crharabérl @t from 1 to

er.forma |inear

10c58 19 T BB BivPitoiolPoLARIit FaBtbe. S noe s e

scan on a r
target is rotated during grinding, this allows for a

A‘ t%@ an by t e sensor.30 of the surface 21 with each
no h!?r BniageRfitoR prepent lﬁM@nt@n fsapere tonsistiett dsmentskivn,

and Bferbldtb, hléfﬁﬁ'scﬂ.gdé \[}gr A ﬁqu‘%e%ﬁ’é\féfgf{) hgrnﬁgngppé&sserglte to.

“invention
gring-the taxgetsivethin &@chamberlmeetfaa:meﬂwé @isdihgof a target
be perforned offline W oh e AR

: f
can gg‘zﬁ%ﬁ&f’@ﬁ %ﬁ%’%ﬁ%ﬂaﬁlﬂw npriariast eguipgw@nt; Wepeing tendency to
“use tid targetd 16104 rdlAgvelp W&%é etﬁﬁe gaepsrﬁ)rltg‘lgzi\%g 3 r(‘:@rga b t}ﬁe

surface preparation Js

dowrgﬁg%@qqurrqm@rr@rmwlm@tar@e& frorpthescharhiser. t11|$e (drjeialset 6

* the tARJERY Fribl drﬂ{oqﬁé resulted in more exaggerated pitting-of the target
surface and therefore less consrstent ion emrssron Since downtime is reduced

in the present mventron itis possrble to grrnd more frequently and therefore

provrde more consistent ion emission, -

' Yet another advantage of the present invention is due to the use of the laser

sensor. Prior art sensing of the surface morphology of emrssron surfaces
includes, for examp!e naked eye inspectrons or usrng the striker to sense the
radial profile. The laser sensor provrdes for more accurate assessment of the
flatness of the emission surface and therefore only a minimum amount of |

surface grinding is required. This results in more efficient use of the targets,

- reducing operating and consumables costs.
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In angw%}hme{ez%%%%dng 'dfrﬁgﬁr,g‘ﬂ&qtfp%gtngg

and then replace the target prior to again evacuating

. the chanber to operating 10 pressure. As wll be
appreci ated by those skilled in the art, it may take
up to 24 hours -of operational downtinme to' evacuate
such a chanber to from1 tol010x10"6 Torr. The present
invention elimnates this downtine. Another advantage -

in the preferedesmbodimentthe nrstanms@:ml@étsm A5d 16 comprrse

nd therefore. her qual ity of
arafiie. thPtovide  H AN die PribsEatpads the socondayi nd

chaHB%rt 3h %Tefné(ﬁ@ér‘i‘rgtbtiﬁnQﬁgbnﬁ?%galtagﬁg\é?%@q%@ﬁppg of

grinding of a targ

'aiummupmr ohramiuneditapiventnickdleiren] steal, fc%BBEF‘ ‘t&nfaq’udn%?a

he ta for relatrvelylonger t errod prio
mixfuge 9 aﬁ&r%@ere@tre anether aéremﬂtmeeemqulmem ihre fiestaidng

ekt o St B oD 3 os e R,

t ar,ge
chramium rtgamitin, Imickaly o, stes!, cappeANEn{NANELPEIRFS or alloy
thers QSI' tbenlt |on sr on. Since downtime is reduced0

"BRe Br ischattef fodha @ﬁ-‘ntqﬁr suistsaiesnBy deteoajed miatterrmtrng
IayeFéSﬂth%rEHd‘se%%r { [fls. Provide nore consistent ion
-em’'ssion. 25 Yet ano er ‘advant age of the present

i'nvention is .due to the use of the | aser sensor.
Prior.art s of the surface norphol o of
The © byRes el %fPS&(?ﬁ?i%%‘gmarm ¢eried b&bﬁheearaprﬁﬂp@s?t&kmpmws of
the pré§@mqht/8ﬁt$@n Wrﬂ 48h& bhethétta@eg us%@oéﬁﬁitf%tr%%etg[ﬁcg{eéuktant ;

pro il ['aser” sensor pro

pronaeresssfrtbatswstrarm Fot exkampie, draphite ﬁ?gégdoﬁgagﬁd% Egé@ to

her e onl i um anpunt
provi3h iR S Rih Bt B R S i Sumamoba gt toonding
mediupge of the targets reduci ng operating and -
consumabl es costs. 10- in the preferred enbodi nent,

the first and second targets 14 -and 16 conprise
E“on the substrates

Rk is\empieyediadianent

the etrhssrbarsgefaeer&i)th@ @ﬁiﬂheﬁérg{iﬁy IT?’I%ﬁﬂd%ftr g?lI-rEﬂ‘a{Br“g)lprcalty

b Ehfe titaniu ni cke
oroRi ap[ﬁ”el];? the grgfrepumeving afflam‘yedgmoéﬂrfe emrsmshﬂace

' alternatrve enbodi nent, the first and

-Also, whr!e the preferred embodrment of the: invention has been descrrbed in
reference to an FCVA apparatus and process, it will be understood by the

skilled addressee that the invention may be configured for use in contrnucus

vacuum arc processes or other arc processes.

‘As W|H be further understood by the skilled addressee in an a!ternatrve
‘arrangement of the invention, the apparatus comprises the grinder 23, but not

the sensor 30. In this arrangement, the quality of the surface' morphology of
the offline, ground emission surface is rnspected by eye to determine whether

it is flat enough for use.

in another alternative arrangement, the apparatus comprases the sensor 30
not the grinder 23. In this arrangement, the ‘apparatus may be configured

to use only one target, and employ the sensor 30 to determine when the
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second targets may be of different conposition, chosen
fromone of alum nium chromum titanium nickel,
iron, steel, copper, tantalum or a mxture or alloy
thereof. In this latter enbodi nent, a substrate may be
coated in alternating Iay‘eﬂs'of the chosen target
materials. 10 The type of substrate that may be coated

targ@stammam slanface ts oo lempEersaitableofor uskee Aqt@ﬁgﬂt/ely the
tion,will depend on fhe target used, and

sensBt 50 baY pE PR Shreifalaly Eonpiha Aebaimkss Kngetermine
whéﬁénmeeenﬁsﬁtmbhﬁaééb@%trﬁo é i%r s %Elgt%%g%guggbfgfor

thin, scratch resistant ta-

usedn go al‘@diﬂma’rtg)mBmMSum I n anot her alternative
enbodi nent, a floating insulator is enployed adjacent
the em ssion surface of the online target. The

Theﬁh%ﬂdﬁ?hh@%@bﬂtd&scrﬂ%ﬂ' ifdblotendg @[lﬁ?réﬁiﬁ edoél%lﬁsmlﬁents lt

the arc fromnoving. o an edeo m ssi on
is todi paderstood thatdbe wmnrdsemhhb haveftmeredsed‘@@d words opf

b d [ f
desdrIREAREL e RIS AHE 365 Fihdeb S i eAcedodnay
invehtien withidut eiépaskiE §BRPItS Babpd B8 ddhrents L}?nfhg.'%é{pcg?ded claims.

~configured for use in contihuous vacu

processes, or other arc processes. 25 As will be :
killed add
The Iefit o he 4bifagt R0 Rrehithys fenemeiseansai pehe”

spedifidioat us conprises the grinder 23, but not the-
sensor 30. In this arrangenment, the quality of the

surface norphol ogy of the offline, ground emnssion

An o0 B58HioR SLRRSE RS oh Sl B Brdlifiel Sy rbans
for pasitianipgratieast tveo matamuaemmma—ewmnsaeﬂﬁs@ bn%Qaf the at

not the grinder 23. in this arrangenent, ‘
’eaStgﬁﬁatF&P?@ RADSIONEIF yar oReratheRes b 9naranqtaerg@f[the at

leastaWwd tarRtaYs HBSItRPRSRS I8 stdhdif! SEHidlE Wasdleb’Ral power
supply is provided for supplying electrical power to the 'target held in-th.e
operative position to form an arc on an emission surface of the operative
target. Means are provided for preparing an emission surface of the target
positioned in the standby position to have a predetermined morphology.
Alternatively, or in conjunction with the surface preparing means, means are
provided for inspecting whether the emission surface of the target poéitioned in
the standby position has a predetermined morphology. Preferably, the
positioning means is configured to interchange the at least two targets at a

predetermined time.
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-~-11- target's em ssion surface is no |onger suitable
for use. Alternatively, the sensor 30 may be enpl oyed
separately fromthe apparatus to determne whether
the enission surface of an offline target has a flat
surface suitable for use-ilB-an arc deposi tion
process. 5 The invention has been described in
CLAIMS‘e:rence toits preferred enbodi nents, it is to be
~understood that the words which have been used are
-~ words of description rather than limtation and that
' Q vention without
_1' de%E???RB@%(’PQ%@E@t@o‘:&éﬁ’gﬁs’ﬁ@r. ned by the appended -

cl anrevacli@tabliechaiibepf the abstract filed herevvrth S
re eated here as part of the specification, An arc

ns; igh paﬁpaﬂm@t leaspiwastesgets iotbe chaatiier, whandinra first
t 1 Lt t L
°".‘??ﬂ§"é'ﬁ§%%st o 6 ROR SRR BF et DO S

| ahother gkthe atlepetivid tm?blsaslpbsﬂibn@dﬁ?é A% ﬁéﬁbﬁ”d

anothg Qf the at ast two targets is p0|t|onab’le
i N CRAHERIP Wi UPRHY, Tosrsuppling emtnqat\mwermmpeyangst

'heldﬁ’ﬁ lﬂ‘\éé QﬁgraL% ﬁ&éﬂ% i@ %r‘f %x tagpé)r\grfshé[ﬁst Qecetb??

opera I'VE€ POSi
Operatwssargetsmdface of the operatlve 20 target. Means are

provi ded for. preparing an em ssion surface of the :

target Meassd ng&ﬂlarﬂﬁgt%e@rw@byu faee of dre tavgbbpesitioned

O SRS Blfe 2 BeBlRhnd mipReiooieangror

are prmeadetbrfmsrneu:ta’@ewhefterwhetehﬁrssn)hestmao'é%fqne target
osltlonedln t he standby . :

sur f gce of. tpI et

o dastitietinahg it ebaion hone presetemined enomiiolagy.
the 25 positioning neans is configured to interchange
the at least two targets at a predeterm ned tine.

rnterchange the at least two targets at a predetermrned time.

3. The apparatus of claim 1 or 2 wherein the positioning means oompr_ises

a rotatable suppoit.

4. The apparatus of any preceding claims wherein the preparing means

comprises a grmder for grinding the emission surface of the target in the

standby posrtron

5. The apparatus of any preceding claim wherein each of the targete is

rotatable about its respective rotaticin'al axis when inl the standby position.

6. The apparatus of any precedmg claim wherein the mspectrng means is

a Iaser distance sensor.

7. The apparatus of any preceding claim wherern the prederermmed

morphology is a ﬂat emission surface.
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9.t hd herapraratus abany piraediag claimrwhetain the talgetdare Selected

CLAIMS: 1. Arc deposition apparatus conprising: an
evacuat abl e chanber; 5 neans for positioning at |east
two targets in the chanber, wherein a first one of

the at least two targets is gositionable in an
operative position and anofPer of the at |east two

targets is positionable in a standby position; an

el ectrical power supply for supplying electrical power

to eld in the operative position to form
8. an Eﬁaéﬁéﬁhﬁﬁ?@w&ﬁegﬁam algr wheseinithg cljssnben semprises
a pbRf@eherniait comeEGidroin MIi§RBMMUNRALEA W e

of the target positi on_edl in 'trﬂgn%tggﬁaqk\)@imp%%e?%ﬁgfyo
chambar, thepseerndariiohemnbrirheiog eglaptet contaiansubistate to be
Aol I.ng whet her the em ssion surface of the target -
depﬁ%@?ﬁ'@r‘?@d in the standby position has a predeterm ned

nor phol ogy. 15 2. The apparatus of claim 1l wherein
the positioning neans is configured to interchange

from 08 SR BRARNNE Bt Ol chr i RGO sty ickal Fomestal, hpper,

tantalppg rartai mixiur@ oy aflog testiead cl ai ms wherein the
preparing nmeans conprises a grinder for grinding the

em ssion surface of the target in the standby

10. PPEhe diibardtis of dhy JRCeBBRE RN SuRtre M iRt SR Braetis
selected frampaw of/graphitel ahmrainiani Ghl*dhﬁﬂn’i,ﬁitérlﬂﬁnﬁtrﬁ&{;g?}’iron,

t (’)\%siti oq. % The apl?lar atus of any preceding claim
steel,(aPRPh B AMS BE AU Rseialiaystheseofa and emotbesofthedargets
is diff&BRPfo thée firkke SR ANY of LR
S thér prgm%mgsé@&eﬁ fri6mSiof gfiphite,
aluminium, chromium, titanium, nickel, iron, steel, copper, tantalum, or a

mixture or alloy thereof.

11.  The apparatus of any preceding claim comprising a floating insulator
positionable adjacent the emission surface of the target in the operative

position.

12. The apparatus of any preceding claim comprising liquid Cooling means
for cooling the at least two targets.

13.  An arc deposition method for coating a substrate with ions, comprising
the steps of:
positioning at least two targets in an evacuatable chamber, wherein a
first one of the at least two targets is positionable in an operative position and
another of the at least two targets is positionable in a standby position;
supplying electrical power to the target held in the operative position to
form an arc on an emission surface of the operative target providing a plasma

from the operative target; and,
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nor phol ogy is a flat em ssion surface. -13- 8. The
apparatus of any preceding clai mwherein the chanber
conprises a port for hernetic connection in fluid
conmuni cation with a secondary chanber, the secondary
chanber being adapted to coi#ain a substrate to be 5
deposited upon. 9. The apparatus of any preceding
cl awinlelstectricalt fravémis gripplietido 98¢ syt held i?nnih@rt?pé?%tlve
é{l hite, alum nium chromum titani um nickel

copper, tantal um or a mxture or all oy

wher Ei"fn pichat o A EnfieRBh Bt or 0K 1 BloEE RORReaa The
gr aeptantlby paksitivnrtoumvech ma@mmtnd@wmolapfk&%d/ow on,
tantal u or ‘a.m xture or

steel p
t her eof §Eﬁ%ﬂﬂ)’("l’i‘@ﬁh% r@nt%w@facesomhﬁtar@eﬁ pasitioned
t hqnfthé %iar?cﬂhﬂﬁ)ééﬁ@ﬁ%a@ﬁj P&&Sﬁﬂ%ﬁ?ﬁﬁ q%ml og?f clcizl

graphit um ni um c romu
|ron steel, copper, tantalum or a mxture or alloy

f h tus of ding cl
e ethaof i L et dhe e S  scen

lnteFdF%r@f@dséﬂéigreﬁj&téﬁﬁﬁ.eﬁfnﬁ]Qe target in the operative 20

posi t on. The apparatus of any preceding claim
conpr|5|ng I|qU|d cooling neans for cooling the at

e dEEEhEn 430 4 MiiheSnipRstea phgrenanng ae genssion
surf@ée c@ﬁﬁirtslegfyrﬁﬂhn’ﬁ tHeCaRtisdidR shg%géto? th t%@e?‘f%‘é%t%dﬁy

chanber, wherein a first one the a

POQFQFgets i's positionable in an operative position and
anot her of the at least two targets is positionable in
a standby position; 30 supplying electrical power to

16. t hEheangttodhsflghyi oF ¢RNORBBLI5RhBRSH theBtdPof inspecting is
performed by a laser distance sensor.

17. A system for determining when an emission surface of a target for use
in an arc deposition process is suitable for use, the system comprising means
for inspecting whether the emission surface has a predetermined morphology.

18.  The system of claim 17 wherein the inspecting means is a Iaser
distance sensor for scanmng the emission surface.

19.  The system of claim 17 or 18 wherein the predetermined morphology is

a flat emission surface.

20.  The system of any of claims 17 to 19 comprising means for preparing
the emission surface to be in the form of the predetermined morphology.

21. The system of any of claims 17 to 20 comprising a controller adapted to
stop the preparing means when the inspecting means detects that the
predetermined morphology of the emission surface has been realised.



forman arc on an em ssion surface of the operative
target providing a plasma fromthe operative target;
and, -14- while electrical power is supplied to the
target held in the operativgg position: preparing an
em ssion surface of the target positioned in the
standby position to have a predeterm ned norphol ogy;
and/or 5 inspecting whether the em ssion surface of
22t heTharsgeterA @Fidriyodedain t ) Ll on. 0 -
_ predet g??n ned nor phol %'g)‘/gf]qgszih@&é%gé@% @ﬁ%’i’ﬁﬁgﬁrget 1S
In yhevagyatable ehambest two targets are interchanged at
a predetermned tine. 10 15. The nmethod of claim 13 or
14 wherein the step of preparing an em ssion surface
-conprises grinding the em ssion surface of the target
in the standby - position. 15 16. The nethod of any of
claims 13 to .15 wherein the step of inspecting is
performed by a | aser distance sensor. 17. A systemfor
determ ni ng when an em ssion surface of a target for
use in an arc deposition process is suitable for use,
the system conprising neans 20 for inspecting whether
the em ssion surface has a predeterm ned norphol ogy.
18. The system of claim 17 wherein the inspecting
nmeans is a |laser distance sensor for scanning the
em ssion surface. 25 19. The systemof claim17 or 18
wherein the predeterm ned norphology is a flat
em ssion surface. 20. The systemof any of clainms 17
to 19 conprising neans for preparing the em ssion
surface to be in the formof the predeterm ned
nor phol ogy. 30
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21. The systemof any of clains 17 to 20 conprising a

controller adapted to stop the preparing neans when

the inspecting neans detects that the predetermn ned

nor phol ogy of the em ssion igrface has been reali sed.

-15 22. The systemof any of clains 17 to 21 being
erable mhen the target is in an evacuatabl e

00 SR RERGSHHONARBARAGY S ANRMETHOD WITH
ANJ*L Ehhg&Phggé LABLE TARGETS ABSTRACT An
arc eposi tron appara conpri ses an evacuat abl e
chanber and neans for positioning at |east two
&i e s in the chanmber, wherein a first one of the at
AB Two targets is positionable in an operative
position and another of the at |east two targets is
positionable in a standby position. An electrica
An poveepasition yapparamswadﬁphéey ars eRat ARGl ERSIbEFf 8hd means
wer to the target held in the. operative position to
for PeTmIRG At doas b rgst iahe @hﬁﬁ&@rowhter\%n@ﬁﬁswnee)f the at
v r em.,ssi o
o o X RSB S b Bfate TRl B TGS e at

leasgt beottangets ds pasitionaplecited etarmdbgct)dsiﬂcnh oAA®ectrical power
n conj uncil on wth the surface

t. t.
Supﬁfyégb??w'géﬁééﬁupm}sseismca BOWBE L fhs taraepeel inghe

opeMtRENSEsioN t& oris bAMkre Yl Snﬁésﬁ:n %e%%cg%;f ﬂgé’ Bper e

~in the standby p05|t|on as a pre
targebrble@mgre mroidedsior prepdring ao sinissiohngurfasenef the target

|’303|g|°nf ' pfﬁ Sftqet?ﬂﬁg 3 ehé{? @apireldg’?esi'}'nntn\e/\g rﬁ&%ﬂg}osgyat
Altematlvely or in conjunction with the surface preparing means, means are
provided for inspecting whether the emission surface of the target posnt:oned in
the standby position has a predetermined morphb!.ogy. Preférabiy, the
positioning means is configured to interchange the at least MQ targets at a

'predetermined time.

Figure 1



