- CONTI NUOUS ARC DEPGCSI TI ON APPARATUS AND ‘METHOD W TH.

- MULTI PLE AVAI LABLE TARGETS Background of the Invention

-5 The present invention relates to arc deposition
apparatus. Mre specifically, thiss invention relates
to inproved filtered cathod#c ‘vacuum arc apparatus
and. nethods of use thereof utilising multiple.
avai l abl e targets. 10. A nunber_ of- glasna based

CONFIMAIGUSARGRBOSIRIAN APPARARUS ANE HEPHRRATH
UL AR BICABLETARBEIE ona. e range of |

substrates. Arc deposition processes generally incl ude

_ pIyrn an electric field between a 15 cat hode
Bae&

afithe Inuesdion bot h of which are located within .
an evacuated chanmber. . Free el ectrons flow from the:
cathode to the anode,” creating.a plasnm vapour of :

The Fﬁese'nY flventibareletbd & &Rl dégubticiSpp@anis. iebe shadigealy,
ectrons in 'the chanber, the ions noving along a -
thislinventian elafes taimpraveshiiltaredcathipdic vacuuinstre apparaisand
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ions. Arc deposition apparatus, such as Filtered
- cat hodi ¢ vacuum arc. (FCVA) dep05| tion apparatus

A ngmpies pf plasma-based depasitionrmetivdsihavedn reegntiwgars reblaced ,

o8BGS S S eU8el B R HAE B gebSia IR LR bR

wideeemg@ebbebgehtége charrber has to be opened in order
that the targets can be replaced. Due to the low. -
pressures used within the chanber, it can take nore

e BRI el T AT P I i o

cattgrdeptairget arad getanode potbvofdehizhtset ladedd alithanan elvauaated

- chaffi Rt Hdre Yot ofuth iRe e s b ut &

.‘ plasfn?é Uhﬁb@rgot posiively charged target ions and negatively charged

electrons in'the chamber, the lons movmg along aline of sight away from the -

'target A substrate to be coated is placed within the chamber in the Itne of

S|ght of the target and therefore |s coated by the ions.

Arc’ deposrtlon apparatus such as Flltered cathodic vacuum arc (FCVA)

deposmon apparatus, employ low pressures within the chamber dunng
operation. The targets of these’ devices typically last about 10, 000 operatlonal :

‘. seconds, Onc_e a target has been depletéd 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 emp‘l-oy the use of a graphite target to
provide a tetrahedral amorphous carbon (ta-C) coating on a given substrate.
In use, emission of ions from the target can be localized, resulting in an

uneven target emission surface. The target emission surface therefore



uneven target em ssion.surface. The target em ssion:
surface therefore reqU|res frequent .grinding so that
“the deposition surface is as uniform as possi bl e.
Ginding nust be performed off-line, resulting in
unwant ed operational downtijre. It is an object of at
Ieast a preferred enbodi nent” of the present invention
ercone or anellorahe at |l east one of the:

fegwts%‘t et arifgling 59 thakthe agposiion susiacads asuwptrm as

bo%%fb‘fé Nakih4 gtaetesepegrg@gpvofftﬁ*tsstuﬂ.\rggt hﬂtt nted . -

cording-t ITS fnve ere.r

; - operatidndé downtiavec: deposi tion’ apps an evacuat abl e :
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.. chanber; means for positioning at |east two targets in

t he chan‘oer‘ wherein a fi rst 15 one of the at | east

1t 48 LA oS bR i AR PR B kSeRORL LS .to

and a her | éast
ovpeinié onabletiorate &t $éaw1 e qitctbetpr@tﬂerr@rbfetheq:trwr odl, or to.

ower supply for supplying electrical power to the B
pr ‘ﬁﬁ’@;ét”seﬁél aétqrrp\atmeehg Pative position to forman arc |

on. an emn ssi on surface of the operative target; and:
20 means for preparing an. emission surface of the

'Smm'rgeyobdmtmwrﬁibnr n-the standby position to have a’

"predet er m ned nor phol ogy; and/or neans for
i nspecting whet her the enission surface of the target

AR 18 i il S OUINORRY WD Bl SO

apmﬂswrdppsregart ng neans provide for a |onger
“conti nuous- u c _deposition apparatus when
conf 'éreeackf\?t?ﬁ%&o‘?foéﬁtu onal apparatus, w thout. the )
neegheafls f6r Béﬁﬁéﬁthg%ﬁ \Sast tﬁv@t&%{:{&é‘ﬁ‘tt@re@lﬁm@é}am@relg a first

Al so advant ageousl.y, the.inspe means..can -pr oVl

ong of thepatdeast o lacgelstis ppemanabledn amfoperetwapget:on and
. angtﬂ]elsa‘ t?t”é eft%aﬁctﬁlo t%?gets is posrtronable ina standby posrtron '

an electrrcai power suppty for supplymg electrical power to the target ‘

held in the operative posrtfon to form an arc on an emrssron surface of the I

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

in the standby posrtron to have a predetermrned morphology, and/or
means for !nspectrng whether the emrssron surface of the target
posrtroned in the standby posstlon has a predetermrned morphology

'Advarttageous'ly, the positioning means and preparing means provide fora
longer continuous use of arc deposition apparatuswhen- compared with -

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

‘chamber. Also advantageously, the mspectrng means can provrde for more .

efficient preparation of the target emission surface. .

Preferably, the inspecting means is a laser distance sensor. 'Alternatively, the
inspecting step is performed by an infrared (IR) distance sensor, an ultraviolet
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Preferably; the inspecting neans is a | aser dlstance
sensor. Alternatlvely the inspecting step is
performed by an infrared (I R) distance sensor, an
ultraviolet (UV) distance sensor, an optical di st ance
sensor or a nechanical distance sensor. Also .
preferably, the predeterm ned norphol.ogy is a flat

| be understaogQ

 (ORTRRu il offral JancSRelBBFbELTAR e istance

sehéder preted narrowly, but rather can. nmean
substantially flat, or at least flat enough to
provide for a subst antially consistent arc when the

AGEERISEBR fe Plenelifristd PRRIARLY 2 1AEo AIER) gl As

will Bé afterstbod bythe Gkiled dtkiesdd th&terhe Mt 16 ndte be

posi tioni ng means conprises a- Totatapl e support.. This
interipretes nasrowlynbehiather ¢an meansvhstptiallydias, onatjenst flat

endlailid oldigl BTb S @ity CRIAIEH: Al \EnBh SR8 HbbE SN
us@f the target in the standby position. Preferably,

each of the'targets is ‘rotatable.about its respective
rotational axis when in the standby position. This

PrPL IS RS bl e R IO S L 2R o
targetsrat& pmdetermlhaddlme:ommm cation with a secondary -

chanber, the secondary chanber being adapted to
contain a substrate to be deposited upon... 25

Pre?ér‘%ftﬁﬁ aRkY osﬁtﬁﬁtlﬁi ﬁﬁseé?t@cﬂtétﬂ@ %hﬁﬂﬁrtOfThle allows

grap |te al um ni CI‘O um ‘titanium nickel

-foncoomemenémterodnapgmg ofithattargets withirethei chambeor al | oy

thereof. Alternatively, the first said target is
sel-ected fromone of graphite, al um ni um chrom um

Prdfetadly, the ;me?mhg MdaMd, coihBiles & gARGer fdraindingtheemission
m xture or ¥hthereof and another  of the targets.

sur.fay:edq)ﬁvth@rt@rgetﬂ@ ¢ standbytpasitian. Preferably, each of the targets is
rotatable about its respective rotational axis when in the standby posmon This

ability to rotate can aid in the grinding process.

Preferab!'y, the chamber comprises a port for hermetic connection in fluid |
communication with a secondary chamber the secondary chamber being
adapted o contaln a substrate to be depossted upon.

Preferably, the targets are selected from one of graphite, aluminium,
chromium, titanium, nickel, iron, steel, copper, tantelum, or a mixture or alloy
therecf. Alternatively, the first said target is selected from one of graphite,
aluminium, chromium, titanium, nickel, iron, steel, copper, tantalum, ora
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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30 target and is sel-ected fromone of graphite;,
al'umi nium chromum. titanium nickel, iron, steel,

-copper, ‘tantalum or a mxture or alloy thereof.

Preferably, the apparatus conprises a floating
I nsul at or “posi tionabl e adj acgnt the em ssion surface
of the target in the operative position. According to
g r aspect of the inventjion, there i's provided an -
R 3PPRGHUSEPHIIISES 2 f&?éﬁgtgsﬁla@rmsmr@h}@ adjacent

targets In an éva _ fein a
flrst one of the at least two. targets is positionable
n.an operative position and .;another of the at |east

Aft‘%dlﬂart@ ansthey aspact phiheoinyentiomtharaielByovided en@ic

'thbsaﬁ.ssraﬂrsama% 6"t thBSarieE PR operBfik Hogfjod at | east

| 93*6@?2 | R obRRbg B YRl JR 08 AEimBe e ks o

sur fpasitioning. Aeleapetved targetsangat evacIRRSMedh anberagfRrein a
fromt e operative target; and; while the ‘el ectrical- . )
o eqilpnstdwor igragie is aegaenw@lean ian epryatiye pasition and

'angﬁiéfidfgﬁ%é“’ R 0% BRI AR IR lBodtsa™

pr edepplyirigneléctrizappolvegys trantiirget hald e did Bpet@ftﬁb'ﬁﬂsmon to
the em ssion syrface of the. target positioned .-in the -

forgh gn @G PN emissien suHape of theprerative targsh &0 prvide a plasma

-froﬁfﬁ‘fe%ﬁ@:‘ Yvett%e?'t rioeast two targets are interchanged |

geverached Y e 20 . Preferably,, the step. of

pr ep;lmlertt;e sfedtricalpawerds stippked torhd wegetdiald dhi tie b;b@rative ;
ssion surface of the target in the standby N

. pogﬁlgptl on. Preferably, the step of inspecting is .

per for ”E‘Brébérﬁtgl A% @misdish 30FECE HIINE targgﬁp?smon%d bn the

Al ternati vel -l nspecting step is

inf stanelby(pos)tlom @tlmmamm:ennmdmormo!ogﬁtar(dmﬁ

di st tical dist T
rechant clePar Sra B8 BB ias B BTt & e Sladpsitioned
- aspictheaitaihdisy paymah ihae 4 pridutémmiRed\hegthology/ st em f or

'Preferabl_y! the at least two targets are interchanged at a predetermihe'd ttme.'

y .Preferably, the step of preparing an emlssmn surface compnses gnndlng the
' emussnon surface of the target in the standby position. '

Preferably, the step of inspecting is performed by a laser distance sensor.

'Attematively, the in'specting step. is performed by an infrared (IR) distance
sensor, an ultraviolet (UV) dlstance sensor, an optical dlstance sensorora

mechanical dlstance Sensor.

‘According to yet another aspect of the mventlon there is prowded a system for

determining when an emlssmn surface of a target for use in an arc deposmon

process is suitable for use, the system comprising means for inspecting

- whether the emission surface has a predetermined morphology.
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- 30 determ ning when an-enission surface of a target
for. use in an arc deposition process is suitable for
. use, the system conprising neans for inspecting
whet her the em ssion surface has a predeterni ned
mor phol ogy. Preferably, the gnspecting nmeans is a
Iaser di stance sensor for scanning the em ssion

oGl R e B SRR S e

- erfiesPhi siffageeans for preparing the. emission. surface

to ‘be in the formof the predet erm ned norphol ogy.
- Al'so preferably, the system conprises a controller

PrRRERE MR ed TSP RE A 4 TR ERR filfece.

rmrphol'ogy of the emi ssion surface has been real i sed
Preferably, the systemis operable when the target

Proferably, e sysiememprises igabsifor peparingftheerission s;m‘ace to

I e R R T

'reference to the acconpanying draw ngs in which: 20
gure 1 i§ a perspective view of an arc deposition

A'%B@f%!?éy 4be sysieny coanrises aperyeaiier iadaptad tnstoprihe

PSS O BRSPS R Bl S edetermins

mdfpbologptofd)lme efmsmenrsuelbeem Bedrodtiatieet s of the
Invention Referring to the Figures, a preferred
- enbodi nent . of the invention'is an arc deposition

Pré?@%l@ttHé éf%tér’ﬂ‘?s Bgéramé mnﬁ%ﬁa@gﬁ% @@tﬁﬁm n%ﬂ ev%gﬁatabie

apparat us conplises an. evacuat

chambeng a port 13 for hernetic 30 attachment thereto by
a secondary chanber (not shown). The secondary
chanber is adapted to house substrates to be coated by

Bribh Bﬁ@ﬁ’ﬁﬂiﬁﬂlaf e Drawings

Preferred embOdiments of the invention will now be described, by way of
example only, with reference to the accompanying draWings.in which:

Figure 1 IS a perspectlve view of an arc deposmon apparatus accordlng to the

present mventlon and

Figure 2 is a sectioned rear elevation of the apparatus |Ilustrated in Figure 1.
Detailed Description of the Preferred Embodiments of the [nvention

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 aport 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 in US-A-



‘when: in use. A double bend tube configuration, as -
described in US-A 6,031,239, nmay be provided between.

. the appar at us 10 and the secondary chamber. The '

" chanber 12 houses first and second targets 14 and 16
for the deposition 10 procgss. Wiile the preferred
enbodi.ment is configured for the use of two targets,

it will be .understoqd-that jn: alternat|ve odi ments:
6,431, é\% BaY b@dﬂPV'&@F@@ twgen the apparatys 1 9 rﬁ%o?%m"c}aw

- . chh@bggts. The targets in the preferred enbodinent are

10

_cyllndrlcal i n shape, however nmay be configured in-
~other shapes depending. on the requirenments of the
ur e

'Thengwgé% 142 eo/}rssés;rr%fc’ %ﬁﬁ .tsggor'e@b{r'egts %ﬁhﬁotsfr tqrahe d&ﬁeéltron
| prd&%sSWﬁﬁEjgg PHRFEdE entbddimdht %féo]rtfig?ﬁecq ?6%@% of two |

tion sTtlon ng neans.

| targetsatt atil be&mrntecstboﬁi'/thatﬂneaﬂelrwtme émboumemrsanmag bee.

h I
corﬁaﬁﬁ?rt us%v%tthéhrﬁraé%ar:rgtﬂorgﬁrgeﬂg eoraetsemtgearet@md

e A P T B

shm@:dtepem:lrng)owetheseqwreméﬁtacsftberapeeraﬂulse to the"
‘target in the online position “(the first target 14-as
illustrated in Figure 1) -to forman arc on an emission

‘Asﬁﬁls%ﬁfécﬁﬁqzréﬂrréﬁl ﬁ'ieefrr@f‘tdr T@fﬂﬁtarﬁﬁﬁfhé (b(j}grﬁkve‘} position |

ker, LS el start e arc

anémessecnndstargetc‘e’s &lin amefftume(standw) plesitiond eBoeltrolerdglmeans
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; andl '1 Bfi’n td Qﬁl‘inelﬁr offﬁn@bégtlﬂﬁ ‘it’t’tl’f@&’rarﬂﬁdr H3. qTHé/tQﬂaﬂ@blé‘

grinder—driver notor 26. grinder 23-is-

'Summrt 1gepewrises @reenira shal 1&@@@ r%wtetabteaebogma lc?htral axis
thegedfrbq) Qﬂ)tanon mechanrsm 19. . :

An electrlcal power supply 20 is connectable to the target in the onllne posrtron
'(the frrst target 14 as illustrated in Figure 1) to form an arc on an emission -

surface 21 of the online target when in use. ‘A strrker 22 is' employed to start '

- the arc on the emrssmn surface 21 the use of whrch is descrrbed in more

~detail below.

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

' offllne target 16 is also provided, and is driven by a grrnder driver motor 26.
- The grinder23 is contlgured to prepare the emission surface 24 by grrnclrng

the surface to have a predetenmned morpho[ogy, berng a flat emission .

“surface. The offline target 16 i rs also configured to be rotatable about rts own -

" axis 28 to aid in the grinding process.

Means in the form of a laser dlstance sensor 30 is aiso provided for
rnspectlng when the grinder has provided a flat emission surface on the offlrne

target 16. The serrso_r 30 is configured to scan the morphoiogy of the er_‘nlsswn
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the surface to have a predeterm ned norphol ogy, being -
a flat em ssion surface. The offline target 16 is -

al so configured to be rotatable about its own axis 28
to aid in the grinding process. Means, in the form of
a | aser distance sensor 30, %g al so provided for
|nspect|ng when t he grrnder as provided a flat

Sug@c BLORY sepe FOmBerCoiRy Machkneascidherassion Suace
l_of%t”ﬂ B rgf%% tgget-fg SRAL wbHEY h%lectﬂls%%’orpﬁfrfacte of

I nspect t € em ssi sur ace of-a rep acene

~ the seglatement tager mewtam)elllétefbr ube, mlsethemt&eqﬁmmﬁdmg

i he. regl acenment .target i's. surtably flat for use, or
requi-res grindi ng prior to use. A bottom .
- portion 32 of the chanber 12 acts as a_ dust -col | ector-
to col l'ect target.refuse fromthe grinding process..‘'In
A bsttomtyitetiom Baraftthe chantdmt 1Dhdtedisty duslecalientdrablootlect target
The ,secondar chanber 10 i's hernetical |y attached to
%@'nﬂrﬂfof-’ﬁ%s chanber 12 evacuated to-an - -
operating pressure of about from1 to 10x1076 Torr. .
- The el ectrical power  supply 20 is actuated by the .

' In uee\,ttheldmlaratms is lcpptrobed blyethe rcontrbbtert oTl‘téteectrrtdalv li:hamber
4 Th tar as _a nd a nhec :
*is Rttt 2taehen 0 Hie G bet 3 2L hge mimanio R Svasisted to

an%}fﬁ{3 dig ?essﬁ?é BQ%bBUteﬂr@rhtt t&?gxf@mﬂlﬂ' Chd 8RR trWai gg\?aér —

portr on i’kes the -em Ssi on sur

‘ sumlymes @clttuatedttarrtgetcomrcﬂler -and euppllqm ebctrrcntg tarthabchne

| t t t '
tarb§F1£0 e b8t 2T A ol BB el boRioBaat b amber
12 s a8hhndd. Ofhe thikeF P2, bb?f@ﬁn%étra&&%dﬂﬁﬁbn%tr&h%th

34 via the port. 13 and-enter e secondary 1

thecmﬁﬁk pertion Bk strikesstheremisision surfaasi 2t of trmownenwgetem to

i B g B LB S8 PR B2t

to psrcgrdeta picsphd i e nddk portiohesphbbre Meebdintdiapgétol4. The
provi de the neck gortlon 34, so - that the eoils 36 can
41viaithe paftridsand enies the, geepndaiy chamber .

to &ﬂt% sﬁBQtré‘l‘éts th@r%rﬁ’f ﬁ'hte' J]Fectti@h%?tmovement of the ions is aided

_through the neck pcrtron 34 of the chamber 12bya magnetlc fleld provrded by
'magnetrc co:ls 36, It is therefore preferable to provrde the neck portson 34, 50 -

that the corls 36 can be operatrveiy !ccated with respect to the onlme target

and not the offlme target

-During the procees the cnl:ne target 14 increases in temperature Therefore

the onlrne target 14 is supplled with ccolant water via a feedthrough 38.

As previously explained, emission of ions from the emission surface 21is
usueily uneven, resulting in an uneven, or non-flat, emission surface 21 over -
time. Therefore at a predetermined time, related to when the online target has

" reached an undesired unevenness through use, th'e_ ccntroller-stops‘the
- electrical supply to the online target, and the rotation - mechanism 19
interchanges the two targets 14 and 16. In‘the preferred embodiment, the
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25 During the process, the online target 14 increases. .
in tenperature. Therefore, the online target 14 is
-supplied with coolant water via a feedthrough 38. As
previ ously expl ai ned, em ssion of ions fromthe

em ssion surface 21 is usu% ly uneven, resulting in
an uneven, or non-flat, em ssion surface 21 over- 30
time. Therefore at a predeterntned tine, related to

intgrEhRNORP ISR Eaktasrahaut Haseconda thmstghdn ajted@%ti\ree@rrangements

ne use; the controller stops the
%( \{%nu ?36@98%8? ‘and the

SUppl'y"to the online target,
‘rotation nechanlsn119 i nterchanges: the two.targets 14
and 16. In 'the preferred enbodi ment, the interchange

Ttpr iptarehange b thenligets 1dcand, 46 is Religved by-saveral stens Firstly,

PRI o bR Do HO 20 Rl et fegget 14 s

distevnieeatedsitedts eldctrical tynnediof he agbesihtdd-with e flet ta t 14
bet ween the power. supply 20 and the first target 1 S
ThegishedhHd i thenanoved agledy towarsl thediasecd of the appasetug t@r to -

| Iov%rttﬁra]tfn& tfa Oé\e;ttt 4 ﬁ@rgr%ga;‘égk Apéﬁ'g?n t%ﬂ frbeégp%f é%&%r\’tﬁg{ed

| 1800wbbut iteakusrtstmttemmgelmeffrrgtrartch@ecftﬁma@@étbIMnaﬁv’dt16 The |

The shaft 18 is then rotated 180 about. its. axis to. -
shalh18rie Mgy aved axialitaway fror tedbase 42ta placesagond target

16Tﬁt‘3 a]rtagﬁ{t?é Bp&r‘ﬁoh SnbhA! fﬁ&‘tﬁ&e@’%@h d aﬁWn% kﬁghléne An

ace SECOH tar O-an

elemmat conna:ptdr tmms%bmated with ehe écond target 06 id ihen placed in

‘e|lectrical connector 44 associated with
ﬁrepewer:wrrr@mactuated |

suraaccb 24 of the sdcond targetr to festammeeamcmcbmetaowtﬁaaemrﬁon -
prefheboft BEEERE. HPEREL RSSPAGH vt el YR Heion ot

'.the4t§3n!ln‘é tap@st remitivgitd e hBBk pyiidn gpsi tion of  the online

target relative to-the neck portion 34..1n an.
~alternative arrangenent, 'the online target IS

|y 2 | n
B e AR e TN
below the neck portion 34 in use. In this arrangement, when interchanging the

o .targéts 14 and 16, it is not necessary to p'erfdrm the steps of r'noving'the shaft

25

30

' 18 axlally toward or away from the base 42, but merety to perform the step of

rotating the shaft and support 180°.

During e.mission-by the second 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 gtinding process, the firét_target 16 is rotated about its axis. Aiso,

during the grinding process, the sensor 30 scans the emission surface 21 of
‘the first target 14 to assess whethér enough of the, surface 21 has been

ground to provide a flat surface. The sensor 30 is arranged to perform a !inear
scan on a radius of the emission surface 21. Since the target is rotated during

grinding, this allows for a full scan by the sensor.30 of the surface 21 with each
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targets 14 and 16, it is not necessary to performthe -

; steps of noving the shaft 18 axi ally toward or away
fromthe base 42, but nerely to performthe step of -

~rotating the shaft and support 180. 25 During em ssion
by the second target 16, the,grinder notor 26 is
- actuated such that the gri n%er ‘23 prepares the

emi ssion surface 21 of the first target 14. To aid in

3G®1°erO§ﬁthm| @Gucethscewiaca Bé i$ detarmiredytt ba Bat, the qrisdérd -
Al so, during the grinding process,

axis.
) prpﬁgsgtggep %‘ﬁ) scans the enission surface 21 of the

first target 14-to assess whether enough of the .
surface 21 has been 30 ground to provide a flat

- Thaipfesest lnmetrmhaoseséralsdafanmmdam ilpepfior anta chtrrésérnpte '

. scan oncg radi us- of . the.em ssngn surface 21.- Since the
[

PrEgaEAten, f@es%trwwgss'@? SwrsR,can Repariarare etiinawithin

_thé ‘é'vbcéé’téﬂ éh!rrﬁd?# vﬁ’ﬁlesé’t‘iotﬁ@ géQ% %aﬁl%e?dlfo"r"' h% o%@‘ogltron

rotation.. Once the sur erm ne

' procme Alse, gnce]dnetgurfme)peemranomsapemméﬂtm theeseaduated

i i o BRLE R RS EE hr ePerbiet

| an‘ét‘thfeﬁ‘tépl‘a‘é@ trb@tdrgérararera é’éeélh tttut t'hecfl Seg fﬁi‘@éﬁrﬁtmg |

- chanber ‘whi | t'her tar er ng uti
premtrer Asowill bpram:treﬂatetl by, thesensleltedhm tkverstra,otemay take up to
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Wi 'l be appréciated by those skilled in the art, it
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* thel taFFetd prbPEh Gihdihg res@iddH Mre éstsggératébepntmg of the target
fsun‘ace and therefore less consrstent ion emrssron Since downtime is reduced

in the present lnventlon itis possrble to grmd more frequently and therefore

prowde more consrstent ion emission.

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

sensor. Pnor art sensing of the surface morphology of emission surfaces
includes, for exampte naked eye mspectrons or usrng the striker to sense the
radial proflle The Iaser sensor provrdes for more accurate assessment of the
flatness of the emission surface and therefore only a minimum amount of
surface grinding is requrred This results in more efficient use of the targets,

~ reducing operatmg and oonsumabtes costs
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dovvntlrre requi-red in renoving targets fromthe
chanmber. The | onger use of 20 the targets pri or to -
grinding resulted in nore exaggerated pitting 'of the
“target surface and therefore |ess consistent ion o
em ssion. Since downtine is Beduced in the present
invention, it is possible ) grind nore frequently and
therefore provide nore consistent ion em ssion. 25 - '
In thez peaferrad emihdimeat dheffirshang sesamt térgeterit4 andilé cchmprrse '
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striker to sense the radial profi aser s nsor
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,Iayété&fth@tdﬁﬁ%eﬁ'fﬁ it WRiYetiad. ne targets may conprise any

oneof | al um.nr chrom.um  titanium nickel, iron,

steel, copper, tantalum or a nixture.or aIon
t he

Thé?.ﬁtﬁ‘%@ﬂ%%ﬁ%ﬂi?@@%ﬂ@iﬁ@ﬁéo bl FBReR SSE o Hrgratts o

theﬁﬂ@%@ﬁt ihveRticH ¥ilPde SntTbRiItHStargel USEY iR d tHe! AU resultant
ni ckel-, ‘i'ron, steel, copper, tantalum or a mxture or

progertss oft therssbstratey Ear sxameergrenlmtﬁjt&reets may delzssadctoe

R [ T T

meghghed by the arc deposition-apparatus of ‘the present
‘invention wll depend on the target used, and the
rTequired resultant propert| es of the substrate For
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thecbmrssromrrthcegcf]tﬁermﬂinertarget The floatrng insulator, typrcaliy

'boronrtride prevents the arc from movrng off an edge of the emrssmn surface

.. Also, whrle the preferred embodrment of the- rnventron has been descrrbed in

' reference to an FCVA apparatus and process it erI be understood by the

skrlled addressee that the :nventron may be confrgured for use rn contrnuous 7

vacuum arc processes or other arc processes.

'As will be further understood by the skilled addressee, in an alt_ernative ‘
‘arrangement cf the invention, the apparatns 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 inspected by eye to determine whether

it is flat enough for use.

In another alternative arrangement, the apparatus comprises the sensor 30-

- but not the grinder 23. in this arrangement the apparatus may be confrgured

to use only one target and employ the sensor 30 to determrne when the
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~In-another -al ternative enbodi ment, a floating C
i nsul ator is enpl oyed adj acent the em ssi on surface
.of the online target. The floating insulator,
typically boronitride, prevents the arc fronrnoving
off an edge of the em ssions,surface. 20 . Also, while
the preferred enbodi ment of ‘the invention has been
describhed in reference to an b@;kya par at us and

targebe egYssion syrface g ngrlareek Hta e. shiternagively, the
seﬁ?&l‘r SRR B @antlcgfed ﬁ}é@%‘@t@p O tReaph @Qrfaitﬁﬁ tc Eieté?'Fané €

..contrnuous "vacuu ocesses,

whpthmethe@snlsﬁrﬁnmrﬁedd ofoen bfffindn m’rgehhm atflah eubfyacerwrtable for '

skill ed aﬁdressee in an alternative arrangenent -of
Peﬁ'tlomfgoae%%r atus conprises the grinder 23

~but .not the sensor 30. In this arrangenent, the: _

quality of the surface norphology of the offline,

Thgnmenlroerh&bmn descabed rrsrefeisqmeettedtsmre&reed embodrrnents rt_ |

t erm ne, wh |sfl enough for use.
s (@it HRHOTIGE oAt o WS EUTL REVS PREN sl 16 uords of
de§érlﬁfibh5:§{hérrtﬁa§ fRfiRitioRCand Mt cﬁghgé:f‘ ?na@[ hE#RAdL B tHé‘
~ thi's arrangenent, the apparatus nay be configured: to
rnvee@orowutjnochdepalrt«yrgtfromnts eenfleoys dekneckby dhe appeoded claims.
- determi ne when the -11 target's enission surface i's no
| onger- suitable for use. Alternatively, the sensof 30

Thaeextke tiesBbeiract fied &fe@éﬁrith i$ réﬂﬁdt@@ harPas Sof e -
determ ne whether the em ssion surface of an offlrne

- spadgifigadionhas a flat surface suitable for use in an arc

deposi tion process. The invention has been described
inreference to its preferred enbodi nents, it is to

An laec deﬁesrﬂbne@pemstdmnpmeisamlevad:udtame d:twnbasadd aneans
ds: of. descriptjon rather atron and that
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he abstract herewth I.s repeate
leasidwe tasggiars positionable in a standby position. An electrrcal power

supply is provrded for supplying electrical power to the target held in the

‘operatlve 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'po_sition to have a predeterrnined_'morphology.
Alternatively, or in conjunction with the surface preparing means, means are
provided for inspecting whether the emission surface of the target positiened in
the standby position has a predetermined morphology. Preferably, the
positioning means is conﬁgured to interchange the at least two targets ata

predetermined time.



10
15
2. The apparatus of claim 1 wherem the posmonlng means is conf:gured to'_ | |
.20

95

30

specification. An arc dep03| tion apparatus conprises

" an evacuat abl e chanber and means 15 for positioning at

. least two targets in the chanber, wherein a first one
of the at least two targets is p05|t|onable in an.
operative position and another of the at |east two
targets is positionable in & Standby position. An
_electrical power supply is provided for supplying

CLleIﬁrlcal power to the target held.in the operative

~ position to forman arc on an emi ssion-surface of the

- operative 20 target. Means are provided for preparing
“an positioned in the

1'sta§g%aéggﬂp§#oﬁagﬁn geghgwkﬁfdeterntned mor phol ogy. -

Al tanmaouatlajv]e charmbegonj uncti.on with the surface.
provi ded f or

* SncleansiaEPanionr ledstdue Ta0eh & e champgt o it
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nor phol ogy. -Pre posi.t’ionl ng: neans:

. anmtbef objtinecat (east mtoetacgetage pobiionablednst stanwdby quog&tost at

oo SR i B ok Fuch i iprkRal SRaat 1o Phutaveet
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wherein a one of the at |east- tvvotargets IS

-opepahve targablamd n ‘an- operative posi:tion. and " anot her of

th t | t .t t t tl bl t.a
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pOSI tion to - forman arc on an enission surface
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' -'and/or nmeans for |nspect| ng whet her the. enission
surface of the target

| mterchange the at ieast two targets at a predetermlned time.

3. The apparatus of claim 1 or 2 wherem the posnttonmg means compnses

a rotatable support

4, The apparatus of any preceding claims whereln the preparlng means

compnses a grtnder for grtndmg the ‘emission surface of the target in the :

standby posmon

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

rotatable about its respective rotational axis when in the standby position.

6. The apparatus of any preceding claim where'in the inspecting means is

a laser distance sensor.

- 7. The apparatus of any preceding clalm whereln the predeterm:ned

morphology IS a flat emission surface.
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positioned in the standby position has a predeterm ned .

| nmor phol ogy. 15 2. The appar at us of claim1

wherein the positioning neans is configured to

i nterchange the at least.two targets at a
predetermned tine. 3. The ﬂggaratus.of claiml or 2
wherein the positioning nmea conprises 4. The
apparatus of .any preceding clains wherein the
preparing means conprises a grinder for grinding t he
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7 degaﬁ?édg §ﬁance sensor. .7.. The apparatus of any -

recedi hg cl ai'm wher €i n the predet-erm ned nor phol ogy
isaflat em SSI on surface.. -13 8. The apparat us of

any _pr ecedi ng |mvvher in the chanmber ri ses
9. por T GHHRLRIR O AT AR eI AT BB rI B e e selected

froWl bie B SPAHIA BYumHRARDERrontilf, FRSR0AR HicKE sfm-?fsté’a' E(gpper,

adapted™t0 contain a substrate’'to be dep 05|ted

targalunttor aapixtuee os alldy theyepf. ecedi ng cl ai m vvherel n the

targets are selected fromone of graphite, alum nium
chrom um titani-um nickel, iron, steel, copper

10! anTRk WppaRatus cﬁ’r"aiffyUfEr%c@tim@I élﬂb‘n Wﬁérréiﬁfthe]fﬂst said target is

seiected from’ one of graphrte a!ummrum chromrum trtamum nrckel iron,
steel, copper, tantalum or a mixture or ailoy thereof and another of the targets
is drfferent to the fi rst said target and i is selected from one of graphrte
“aluminium, chromrum trtanrum nrckel |ron stee! copper tanta!um ora

mixture or alloy thereof

11. The apparatus of any precedlng clatm comprising a ﬂoatrng insulator

‘ -posrttonable adjacent the em:ssmn surface of the target in the operatlve

position.

12. The apparatus_ of any preceding claim comprising liquid oooling 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 ohamber, wherein a
first one of the at least two targets is positionabie in anoperative 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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.10. The apparatus of any preceding claimwherein the:
first said target is selected fromone of graphite,
alum nium chromum titanium nickel, iron, steel,
copper, tantalum or a mxture or alloy thereof, and
another of the targets is different to the flrst sai.d

target and is selected fromone of graphite, 15

alum pju chrgmum titaniu ni ckel, iron,

cop p‘@ﬁ le glf‘rﬁt’éﬁfﬁ ROWS i, Supp! i&‘-ﬂ%th@rtaﬁg %ﬂﬁ'@ I'féﬂ‘@)ﬂﬁperﬂlve
o‘g}ﬁ)ne\ppar atus of any preced| ng claimconprising a. - '
fI oating insulator positionable adjacent the em.ssion

sg rf ace o;bretphanQeargeMssmﬂ barfageoﬂthe?/@r@& mmdnemm the
1 u recedi ng claimconprising
i qd @&BPﬁ Oﬁiaﬁ‘év %Ppwermag@weorahoi%ﬁn@m
t t f
rargets. ezﬁé éﬁqgﬁﬂgéﬂﬁe&ﬁ@?%ﬁlﬁéieﬂ sﬁ?ﬁaﬁ@%f & F&r@@f ngmﬁned
posiinitheistandity pesitian hae atmegeterm:meehmcafpbolmgyabl e
chamber, wherein-a first one of the at least two
targets is positionable in an operative position and.
142nOtHHY prikhddief e:ta.rhel@.shhémn e Q?Fe%st ﬁw@gaﬁptet@%b' ein

a standby position; 30 supplying electrical power to
interchangegeat awgraﬂatermmeddmm ative position to forman

~ . arc on an enission surface of the operative target

providing a plasma fromthe operative target; and,

15: 14 Thal inetielcb6f Elaal 3RMVES whersiH Rﬁé issh bppiéb%nh%r&?émissi_on

held.in the operative. position: aring an em ssion
sudace gempsisesigrinding e poéssion ﬁ@da$¢l OF the taigamﬂpe standby -
tion to have a predetermn ned norphol ogy; and/or .-
P Inspecting whether the emission surface of the target
positioned in the standby position has a.

| t d » 14, The method of claim13
16\%2& ﬁ?{!r’lgh'p%annD r@ggf cl@%%s flgrt@élév(agg%m (t)he gtepcofalhgnpectmg 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 comprisi_ng 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 scannmg 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 o 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.



I nterchanged at .a predetermned tinme. 10 15. The
met hod of claim 13 or 14 mhereln the step of preparlng
an em ssion surface conprises grinding the em ssion
surface of the target -in the standby position. 15 16.
The nethod of any of claing 43 to 15 wherein the step
of inspecting is perfornmed by a | aser distance
sensor. 17. A system for determ ning when an emnission
surface of a target for use in an arc deposition
21 OCPSS systefivbf 3R ©f ERimY S, to@ﬁbéh‘@kﬁiﬁr’é@%héh MHe target is
means 20°f or -i nspecting. whet her- the“em ssion surface ~.
intersevaqadakie ehaimbear. mor phol ogy. 18. The system of -
claim 17 wherein the inspecting means is a |aser
- distance sensor for scanning the emission surface. 25 -
23.9. Ahappurdtes) mbtrcd&bﬂsﬁemsumthés h&fin defscrlbed with
redet er m ned nor phol ogy’ - | at - em ssion surface _
engéo Hissaesnropanyingc awm ms 17 to 19 conpri'sing '
means for preparing the, emssion surface to be in the
formof the predeternmi ned norphol ogy. 30 21. The
systemof any of clains 17 to 20 conprising a
control | er adapted to :stop the preparing nmeans mhen=
the inspecting neans detects that the predeternined
nmor phol ogy of the emission surface has been realised.
-15 22. The systemof any of clains 17 to 21 being -
operabl e when the target is ‘in an evacuatabl e
chanber. 23. An apparatus, nethod or system .
substantially as herein.described wth reference to
t he acconpanyi ng draw ng.



