;e3e T4 8 6n T X .3 0 AUG 2~1~ Method for the production of substrates,
‘magnetron source and sputter-coating chanber The present invention rel ates
to: a method for the production of substrates accordi ng &b AURe2h eanbl e of
‘claiml, a method for generating an essenti aI ly centric erosion profile

on a magnetron t d| n to cI a| ma ron souyrce according
to ¢l aimi5, SW}%‘%‘??%’E) %’88 ng‘E?t%SB?egnbl e of claim
17 or 18 as vveII as appli caﬁ §P‘E rcé’é Ing& fig to claims 25 or 26,
respectively. The present invention builds on problens which are

encount ered when sputtercoating substrates for magnetic and/or

magnet o- B¢ pt:essnbmge-’adngkl@tesvtﬁl ch are specifically planar and of annul ar
shape. Therein also specifically circularly or annularly shaped targets are
used, which in new condition are planar. The coating is carried out with an
al | oy; the t a4 geithod domihegrotiheticoaf sulgstaltdsmccoidingws tHoprednbilapf daitng
sputtering or_vapor deposition of alloy targets with different heavy
nmetal s, such ]as for exanple, with Co and Pt, dem xing takes place in the
substrate pl ane. As a consequence an inhonngeneous di stribution of the

| ayer stoichi orretry occurs as a functi og of the radius oord| nat e n the
substrate. | namethedder senarpiingay fetendialy CRRGITSTBsIepFre ]§tQ5‘r LIPEICERE, this

| eads to inho t4gon of the coercivity. 1 30AUGZOO4
The objecti ve&gg&t%gb%irllgéz(%lpapﬂvléntl onis, first of all, to solve
specifically this probl em However, therein far nore gener ally the problem
is solved of attai n% % egc%grs 1¥1at§cIau\N"1 h can well be of planar and
annul ar &r ci P EWAEFETS] sﬁ?uﬁt vvﬁen prepat‘l ng a coating froma target,

whi ch conpri ses a conpound of dlfferent heavy el enents - and whi ch

prlmarlly can well be of anular o I.I‘C I does
not need°®to b@ SPUBRAT-EPREME goﬁt?c%ﬂe bze[‘?ff)‘gﬁ 3E°?pg seth{atl 0
of fraction ofgheavy and fracti on of I ight elements. This is thus to be

attained generally also for not circular-disk or annularly shaped
substrates and/or nonpl anar substrates or and in any conbination for

nonannul grly gf’?ﬁéatﬁﬂkﬁﬁ%hgﬁccam qotcParnQ\%tZ% d}r26n9égg,g@ﬁt@é1 ytargets when in

their new con on net aPs are assuned be invol ved], further,
.the problem of dem xing generally for dissimlar heavy elenments is to be

sol ved. E ther the ta for [ i dB%qu tion of
| ayers of*"EGER" d%YFﬁHt?ﬁ‘db ‘fAr(?u%n Pﬁo ?\(J:r}tljl?ig e'[TFII%:(S)?/I egga e t ts%l&nce t he
cited derbxiing s@rb"&ﬂ?éﬁmﬁmmtlalasﬂ/bamgmetwnﬁmstbedgeedmks‘ edtich are eact i ve

processes, the invention_also rel ates t reactl ve r-.coatjng. off
targets @Petlﬁéalb’o]%@ﬂél’éﬁ’é‘é Of BRPBIaR §8aPs- n heret 2lsp ﬁPegg‘Fatl I?lwﬁfé’rget s. The

I ssue hera?mh%rl dSR %;e'tef hieakdeY, ml}@ctﬁm NéwlcbRd iR Cirk rghar Aihlecrvating i he
coating wt yer ich conprise the target alloy petals which, in terns

of rati ocafrlavboghwsth[@’pe]c},@)f,ltbe t?erggtStqoeﬁansebteﬁ&oef%@é% ally like the
metals Pt and Co, thus in particular for the deposition of layers with Pt
and Co, or Th, Fe and Co or Tb, respectively, G, Fe, Co. The task posed
accor di ngt kastfband raua&rrtmmg bsutteerireg at Vyp@oda;@altmmmfrailqygtargﬁt& wéth different

characteristics o Ther basi f QL me i ngs
t hat hea\,fyfal‘fﬁtfﬁ?té p? ?\e?sa%ﬁ’ile’%?ﬁép ethE‘eq%EBg?t ?cgntx}%gg liatygr%r&r?rﬁgtil are
statisti gl atreeﬁlﬁﬁéeﬂsm ¢dhsq@krRater inAbglogentoLd diauib’uexbnrcd thetiyen t han are

lighter netals.
) stoxchxornetry occurs as a function of the radius coordinate on the substrate. In the

case of the magnetic or magneto-optic storage disks, this leads to 1nhornogeneous

distribution of the coercivity.
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3 0. AUG 2Ut| ~ According to the present invention this is thereby taken into
+consideration that the local .distribution of the ratio of target alloy
netals at the layer on the substrate, is at |east approxi mat?q] AQY 2004

sel ecting the nutual geonetric disposition of electron .trapformrtg
magnetron magnetic fields and substrate, to a given local distribution: of
this ratio. Specifically, and following the fornulation of claim3 or 4;

nmeasures are proposed. of decreasi or .ncr i.n ocal |.y: ' Latio
of heavy TICHIR S aRemas REeanon gt A g i R aee Be¥ipl Nt pFoIEA!
Accor di ngb@relBie thaemiaainher helligl the profleseisisopaddifsitrairtingicona ssbatratget ed
Bt ai nod 1 whisbscs Nak bei QR BT AT P AP SR AT o on
at t ai ned 1 whghseany Wat 0§ GhR! A RRUEH, t " Ai | on
the substrate, dig { SRYH Bsed QU R A6t BifRgerdtRadpRldnseras sand
speci fi ca{q%ﬁg%rgtae%fé%}hw%?%?ﬁ ar is Oﬁlgprrggn;g{déeg. Pr eéer?e%ﬁgr&ggg%gtent S
of the. metvhinth primarithi can welltheeofi anneueri ayrrirguear PRARECT PYagiia| 14.
It was found fhat accordi to i ng.i [ L ghk FESAPLe, in
parti cul a’?e"“\%i thhb%épxa(%g%g%aﬁg}g:a (C:%% %dn%\éﬁo4llstg{%élrtllt§? &ct?!? g%%da?pg‘?bs k&gr

annul ar - shaRgoarlihattict eslight elemantseWhioisdhtis om be phiairerd, genetsdlyi also for not
' the " corRar R L ERETRAgS: ShoRRS PR TIET oo L Ao B 50y APS Mee of
annul arl'y o BhHEbS nbSarilideer cithdarBiskataped ergbB@rir@riphemar

formul ati %ﬁhgﬁgﬁgﬁ% 15 Islpe%:i fi es§atf1e1 way i n whi gh fulgda ntally a c%r]n er
er osi on ztangets svhhaviel bgicneyn cenditipgetilthoygh raetels ag aéﬁtfngg,{to. EiJ%tvﬁleVre, dra
magnet ron,.sgurcg acc ' Q8 ' i <SSt {6 QlentdiRs & 1R et
confi gur aflfrg'herl '§qu %riog[eg{ﬁ{a 9{;1 éﬁlﬁ'ﬁg éreggrfap aftefgir?%o Pagq{ce%nfraﬁ erosion profile
on the. taslged. Clains 18 or 19 specify sputter-coating. chanbers for
circular-disk or annularly 3 3 0 AUG 200 shaped coaxial targets which, in
new condition, are planar, in which the geonetric conditi OIES a;g speci fied
in order kQri@birAbR, thediask Fofmuilation afsunedsthrimbtily dépasitiorvett layerssidatget o

uni form'ty,ri s inproved. Preferred enbodijrent egﬁrrpl es of .t.hi% eno on
sputte[ cpa@mﬁg%ﬁaﬁhﬁé(r;;{é’taétl“i%%‘](cﬁl_qg’e]&}’?rﬁé;& SHEHentElE gF%ﬁEiﬁs ) fﬁgm The
present | dedirabl@leffebSinceR roded¥ed, th @ irdareibh Qilsopretates
sputteri ngglg?fggg{ég?%%agn_et rron seogr clg and sﬁ%tter-coatigg..char,rb rf gén
parti cul areaatiste sphittemiqadingidf tasgetsohtheoernstdesed cpipeunds dRiPRRRTEAT ¢5r t he
deposi ti onuof tStO{ age |l ayers on nmagnetic or magneto-optic storage

subst r at e8"8¥ '#'6F "t he substrate coati ng with an alloy l|ayer conprising at

| east Pt Co, TbFeCo or GdFeCo. In the follow ng description, after the

definition of terms enployed and .explanation of th ! ized
accor di ng Th8 issye hexg &g, SReR Cﬂgyagﬁ|58§’ett§f<gﬁsgﬁbfgr%aﬁggg%&?ﬁ%%ﬁggg tion
wi [l be deseriBee whideddhprigtheltigret ANEN trictls willith e teoms of resid ofyweight! e.
In the Figures depict: Fig. 1 qualitatively tg&fput %{o m Ssi on : cular f

char act er%speictfg dansities], ihebaveessontiatin brethegne 'h?’H% e FHHS BB BEE" 'Fi g.
211 CON UG HLOsiMbA e fay RN AR ICarkPBb) SUTBIRDMP LoD, bRt gy eGHiphe,
sources or sputfter-coati’ng chanber of known type the devel opnent of

i nhonogene&lws distribution of the netal ratio on the substrate, Fig. 3 in a
representation anal ogous to that of Figure 2, a first neasure according to
the invention with respect to the geonetric disposition of erosion on the
target ancripUlsk pat&l seotdieg tb ahdinventibeds génayally solved acegudigeiot thei on

anal ogous to Figures 2 or 3, further neasure 4 Iy
0 charactg:istics of claim 1. Therein the basis 45 Formed by the findings that heavy

metals preferably and, with respect to the surface normal, are statistically released

with a greater angle on a sputtering region than are lighter metals.



3 0. AUG 2~4 according to the invention for influencing said ratio
“distribution, Fig. 5 in a representation anal ogous to Fi gu,\;ﬁ:sAU% oy 4, on

t he one hand, the conbination of the neasures according to“the | nvention
according to Figures 3 and 4, realized for the coating of a nore extensive
substrate, Fig. 6 a sputter erosion profile realized according to the
i nvention &RCerding (v theyprpsentdnyAntion this inthesetiyotaken intoecomeieratem et sheli ng

to Figure NG it B arofile.r | 1] i f said tal,

i stribut i o s of iR e b AR o 38 Bn G B R R ois =
profile wildasuapprosimétethby selastimg sheanwoualigegmieerit Hsposivientdfaledfdretrapi gur e
3 and 4 asfov%arlliln as?é,‘b% t he resulhi gg didst i bution of th]l% coer cj, vi Iy,vg?_@;
pr oceedi ng AFEDS AR T REBT R Helrs Andsugstraterinea gaden OrslfisEhutioy ofat

di stributi enticover the substrate radius, Fig. 9 in top view, the magnet
configuration on a magnetron source according to the invention in preferred
enbodi nent for realizing encircling erosion excavations on the target as
wel | as al ; [ rof j i c r.di t
the. i nvent {Baaany BY (SBFHAn LRI Rk R & G881 b o RS R A E P bR S
vari ant of dectaagingor dogreagug dedaly the ciediratip bbHhedwyuelemr@nt, Hrefesghlytraetal, to

em ssi on cha, risti f iyen, material ,s.defined as the solijd,

angl edepenggﬁlt?&%&‘gbgé#ﬁpgﬁuﬁﬁ%égi CCWﬂ%%%%? e foapedatneo ?%B’ét?f Fi‘ie}?“\ﬁflt h

whi ch nat edisadibustport isetaegbted paefepibly Fittoboht cifed BRAHTEY, e6wbFfiAMahHErasitid t er

surface mé.o spati al dlregt,l 0 vvhth respect to the sputter surface .

normal . 5 1“3”%‘%8“@)’2663"1% =3 QEPet 3t ﬁ@lé‘ﬁéwlb&h%lveﬁwm%@id}ﬂ@ww

mat eri al - SpRehd is@bﬁfﬂ't@,&h-@ﬂtoch@ra%ﬂ%iesclég?& é@se@m% HedahoNeIS nﬁi%‘é&fic%ilyPOi nt
It I1st ry to

P on the sputter surface 3 of a target 6. ereln custo

formul at e edjustedi sperticedrrriadoardgenized. t hr ough a material -specific factor n
in a (cosa)" function, with a as the angle to the surface nornal N
according to Figure 1. If, in the followi ng, the em ssion angle ao of a
~speci fic nBtedeired emtodimenti oftthP naethod dicegdirg fo therievantions afeedpakctfad! o,
that solid lgﬁgl gttq the surface normal N is understood at which the

consi der ed® Pl l'ls sputtered off with greatest probability or
frequency. If, as for exanple according to Figures 1; 1b, the probability
is essentially constant over an angular range 0, then ao is defined as the
center angltevdy fayndrthat aeeosding forfhernyentionuit dahighladesirahle/ inpasticulss with
findings thyg § W, [ d
of f ot '3 oranrer he el Bbnal, Uy AL AL B IR S S SRR’
Looki ng bactnditomi planar, tpaxiak cirbalaacisk orsanrauldbshapes waogdts, togrmoeiimoadarget

that of a heavier el.enent or | .S, the charactepi.stic la.to that of
T ohter et SR o TR afles TR 1A¢ et MeErP B RoT S pritaliRg Qsc Y ufitof
intr ﬁd u;:edar&rtﬂaﬂgltsh F@tgﬁﬂsds' brdetd.o I‘l“h@fméthedf&?dﬂderﬁg & &ﬁ@{]dmgﬂaﬁm af s
to the fractjion.of the |ighter, one at a specific site., The dem xin
probl ens de’i} irf%éae?l e§ the My rLBer’}'&’FHan‘iE%IﬁﬂmlaﬁYtah‘"émﬁ?fd%@ﬁlro&tﬂoé‘el166]§W81%Ped

variation &{attggg&.ati o V along the coated substrate surface.

In claims 16 and 17, further, a-magnetron source according to the invention is
specified, whose magnet configuration is laid out for the realization of a central

erosion profile on the.target.

Claims 18 or 19 specify sputter-coating chambers for circular-disk or annularly

3



For .t he purpose of heuristic explanation of the dem xing effects, in Figure
2 is schematically depicted the surface 5 of a planar circul ar-dj {( shaped
substrate 7, coaxially in axis Ato a circul ar-disk shaped3?lezi’r‘i"altma arget 6
of a magnetron source 6 3 0 AUG 200g with a magnetron erosion zone 9, -
al so coaxially encircling. The follow ng geonetric paraneters will be

i nt r oducedshagediqvhgial &igats whishaircrewfcoad i, atephutf, a6 eviich hdgohatrget
surface 60 r.:,.substrate radi.us RE: radius qf site of. maxi num er.qsi on, Enax
at erosi on"BRHHEOAS ?E?ﬁ@cﬁﬁg %aﬁgﬁét%ﬁg%%gﬁrlmmﬁﬁaﬂ%m& %hd‘t”ﬁhH,
paral l el tfspbe toaumifrids), iSihpRARIOTPreRerdPanBs didthnk WRABbIL IR tHiskbutter-
“bringing about in g?r‘hovm manner the erosion profile 9 RE and RH can be

different RAERE haBey arpsPeHiied &nihg Jepqridentiglaims B9 guis. 2 and as i s
customary, RE<r or RH < r, applies, a profile or a distribution of V on
Substrate 7 results, as is also plotted in Figure 2 purely qualitatively.
Thi s fundabenpeesept reentios, tnden alhef ftaespackmhamelys phstuctibe pregisonspudpging ng

the erosio fi lative nore light elenment .or tal L is deposited
Lhan t e nExbbe) bRl AktCidd (Rl Ger e ShERTRL S naltelsn e Tafi TRy o
of f set r adthelfoymibatimndbfyclaim @6t iwautthylevibt he aspsttior 6f §fdeagRrlagésion
excavation 9 or.écgeneral I%)ﬁof .an er osi &‘n zone. Based thereon it is, evident

accor di ng T88LHE PhiBsTEIROR s oF RIS |oy 1BY thictubstrate erRtPEYItAdm he

relative gawjelyecsthpromig! dtqBastPISUITEFASor GAPACE! 0Si 0N zones 9 on tar get
6, taking into consideration the elenent or netal specific density of

different em ssion distributions or em ssion angle ao, the |ocal

di stributi f ; ratd Q.. , e Lysted an er
depos t od 3] agorRE R, BERpeh, EBkElnd @lsfich 5RResRR SRPUTES Grfletilie B

di sposi ti oof tharphenotrieall rgcdgnizetectrding tiof the inverdiosy bisd maheurssitflames and/ or
curved tar ur f S. as | I di.fferently, shape ubstrates, . .such as
circul ar- d:’l‘% gérdéﬂéﬁrg e %%‘f:ef"gﬁau‘?”if}?e éﬁiﬁfi?teﬂé&d% lg.gn%rfﬁ‘f PRETHER "gﬂglbeed
target surdaldnedbyesxagiple. profiles realized thereon are considered. In the
present case of preferred interest, of circular-di sk shaped substrates,
further preferred planar, as well as in the coating by neans of annul ar or
ci rcul ar-dinst&egfﬂgltmg depiget s di sposed coaxially hereto, also planar in new

condition, is evident said geonetric relative disposition by presetting the
paranmeters r, d, RE or It nmust be enphasi zed, noreover, that the

RH.
descri bed ] Xi ng ceur..even .if. and exert .an effect 4f_  buil ding
on a tar gelflg’o an e@%ﬁ%@é@ﬁ%&&#&l t%'\r{ en?nelP %Pnacﬁ'flroi‘; e5]r5h§saf3§d{s§88t, hﬁ’dé’ye??k% e
deposited through rdactefigingatrheempjoysi,a substrate which i s now no | onger

an alloy but rather conprises the elenments or alloy netals of the target
resulting fromthe reactive process. Therefore, in the present case, Vis

denoted asFigl Bnent @R cBRfudktibAtiich andhahtidsomfid@4tibAlf Qubstrate/magnetron
~ sources or sputter-coating chamber of known type the development of

inhomogeneous distribution of the metal ratio on the substrate,

Fig. 3 in a representation analogous to that of Figure 2, a first measure
according to the invention with respect to the geometric disposition of

erosion on the target and substrate surface to be coated,

Fig. 4 in a representation analogous to Figures 2 or 3, a further measure

4



As described in the introduction, the present invention built on the need
*of sputtercoating circul ar-di sk shaped, planar substrates, such as in
particular for magnetic or nagneto-optic storage applications, with an

all oy layer, and specifically with a honbgeneous di stri but3 ®rauaf 2086 as wel |
as also with uniformlayer thickness distribution. In the follow ng the
procedure according to the invention to solve this task is explained,
wherein it is readidioesgtdtie ingentiod edreivfinbndirg sgid rakibldiseibutiohhe art to
form correspondi ngly the described procedure for reactive processes or for
the coating of different types of substrates and/or fromdifferent types of
magnet r ongi,agget s. iim'heregﬁégénfa%ifo@trﬁﬁ@@go%@@i 1189980 EBA tHE 8fe NANK] Giére 3
for the positions already denoted in conjunction vvltfl Figure 2. Conpared to
Figure 2, in the cowhmbjnatien ehthecoersireyaqcording tp rﬁb@mweaaoafatf@rdmgg e 3
the target erosion g e i i . [
excavation 9 is of f%ggfe?gg%rg% tlﬂyregg%évdvafdé lt§9chg%thng’gg%?&r@te(%peg\)%ﬁ;eq%'b%ﬂ%ﬁ,
respect to the margin region of substrate 7. It is found RE>r or RH>r (1)
therein ip particular RE> 1.2r or RH> 1.2r,. Ther.eb i n, view of Figurg, 2,
accor di ngliEh Bt he | r/BTSTEIaS PR BB RFTEd A PIURa) e PHETEem SRl P
coating at constanttagedRiiftethdborbinkibiad tith mEhsaegAcdobgingubiagaredd hndt of
t he magnetron erosion zones 9 with respect to a substrate nmargi n region,
fundanental |y the ratio V at the substrate coating is raised in this margin
region: the fraction increases of the deposited heavy elenent or netal S
with respect to the deposited fraction of |ight elenment or nmetal L. In

Fi gure 4 Fig & repr ethemrafileoresaliagshersin pbsati goetekdztrindion QofLir eherdnmidasur e
i s depicted which, i | f,0 / [ 8 i vention.
Accordi ngly, the taé%/sgfe agl%lesth&r%ﬁ%&@%ﬁ%{g’u@éﬁ%;rg#ﬂ%?"\égﬁ%é\%aes&itggs hown with
t he erosi on profil em@asurésaaotdingtto ahe tfveatigh efter Figure Bemypks tis eellbas ®) A t he
ratio Vis lowered toward .t he.suBst,ratg center,.thus with dcﬁcreasi ag}%
substrate radius r,heHesuHys istrioption of dhe,greycivity v BTN AL BN S
i's deposited. Thus,heNnpaitidcul ar, two neasures according to Figure 3 and 4
are available. If they are conbined, as is especially preferred according
to the invention, by proceeding according to Figure 3 toward the nmargin
egion of pRURS! Al erfe LRAMdS ARG IALCARIL RN SR habiduddplty
proceedi ng “accor di ng §0 I gute oward 1ts center results a decreasing of
this ratio V. Furthernore, through this conbination results a

honogeni zati qn of the | ayer thickness di.stributio t ) r : 3
D AUG 20031%& pr oclé‘et(ff?n‘ée‘é'c erlallaﬁlégttcgnbgblﬁartlgﬁzlé T g(ﬁﬁ%neeg% Br%\g?g i %glgl“ﬁgr get
W thout center hol etcathe inealtiofi ingprfersddeembodinterafor realibingr egiroling erdsien
target center with the aid of %mafqnetron ga%ggti c fi e{d | ai d Olfl,i for this
purpose, which is qeiR¥atignsAmine reshas Welbahalse assriral o RN RRMS I i s
[point]. For pl a”ar@oa@ihgcdl'\'aﬁ{b_‘e‘é"a§&r§ﬂ%pl%dth§_lﬂ52§ér{tﬁ>h,e§n@nd l'ike targets

coaxi al hereto, for a honogenization of ratio V - 1n particular for

el enments, therein in particular netals. whose specific density behaves at

| east app%’?é(.il'am e!r%ilglegc;}g@ata{ﬁg;r?ﬁesgﬁa@&gaEfxrther.i AmBad et RkiahPbf & Bagreat i NG

with a Co or a in particular for nagnetic or magneto-optic
storage applicati onsonfigweatiol hawrdiggdo fégsiedhi ng i s recomended: :
1.2r< RE< 5r, preferably 1.2 r <RE<_2r, or 1.2r< RH 5r (1la)
The sputter emission characteristic of a given material is defined .as the solid angle-
dependent probability function which indicates the probability with which material
sputtered in a sputter point is sputtered from the sputter surface into a spatial

direction with respect to the sputter surface normal.
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preferably 1.2 r < RH<_ 27r or 7r/2<.d<3r preferably r/2 < d<_2r.
+ The enbodi ment according to Figure 3 and an enbodi nent conbi hed accordi ng
to Figure 3 and Figure 4 yields first of all a configurati@rp iAHva&'bh
either a single erosion excavation 9 or an erosion excavation and a central
erosion profile 9' becone active. But, if nore extensive substrates are to
be coated, then the necessity, if appropriate, may arise - in particular

al so due IhFigire T eguihoarepurdly qualitativelydweomsterial-epedific RSN di stri bution

- to provide pore than neircli er osi I et,
(1 nobes hrrcIRie ToARRIY Gl 4oRaf L QerkE AP R W (gt
procedur g, i § i§ Fweini dustorgaryeoSoagalate gehanisionahbyactdzsiesitlonughias it is, in
particular; evident that with respect to the dispositio ofhthe fradi ally
out er nostmatenal-ereciicciRgRrinoi BEosKE HEeHIN. vgth 8‘5‘4%nt € 12BR e, ESHEBRS der ed

up to no : 6 =F 710 3 0 A'!G 200 substrate 7, r and of the
er osi on \Qﬁ?ég{\%wgﬁ&m%m%%r of the magnetic field nmaxi mum RH are

essential, but rather, due to the em ssion angle relevance the ratio of the

over hang E or H over, the. peripher . rs&de o the
subst r at égr?ﬁvﬁg? 5‘:’1&9‘?’1% Ekfea%lgésgﬁps{%‘g%é §tf a ?ﬁ%@%‘é%{gﬁ r%} ,Hﬁﬁ% ﬁz&%tE -r
respect i vighyrds igurdRpls @farrddntd, lihe soH& engleetof thie| sowfang ndim@nSiieni ng i s
reconmended: 0.33d< ORE< 4d preferably 0.33 d < ARE.<..2 d 0.33d gRH<4d
(1b) pr eft@t%ﬁtyoé.asyl&}d&fherm%l_ef af}a%%aééé SE‘&%‘ﬂﬁef‘i"gﬁ egraﬁesfb%@a B t he
Previ ous| o figiesds G dor MRRGE WREordily RAFELIEI BMbyitelprebatilioniso the
maxi mal | y "honbgeneous | ayer thickness distribution to be attained, it i's

r ecomrendesentinliyetopstant byedan aageler ugeahdhen B, i defingsd anthesentpy angle
respecti vege&/ maxi mal new target surface-parallel tunnel field conponents,

if feasib? to be no greater than O-E<_2d respectively O-H < 2 d (2a)
wherein al ready a good | ayer thickness distribution respectively

honogeneity results when nuaintaining d = 5 Q-E,. res tively ds~O~H_ which

consequenthe presapisinysndon ferdaragly Brifnen glg%l ﬁf‘gﬁéﬁg?ﬁ. h"c?vie_r eIgEerEE, 2 d,

respectivglX also preferably metals, are sputtered off at a greater emission angle o, than are .
lighter elements or metals. Looking back to Figure 1, the characteristic 1b thus would
correspond to that of a heavier element or metal S, the characteristic 1a to that of a

lighter metal L.

In the following the element or metal ratio V will be introduced and defined by the
fraction of the heavier element or metal ms to the fraction of the lighter one m; at a

specific site.

The demixing problems described in the introduction lead to the undesirable local

variation of the ratio V along the coated substrate surface.

For the purpose of heuristic explanation of the demixing effects, in Figure 2 is
schematically depicted the surface 5 of a planar circular-disk shaped substrate 7,

coaxially in axis A to a circular-disk shaped planar target 6 of a magnetron source



11 . 3 0 AUG 2(~~r d <_ OH<_ 2 -d. (2b) Furthernore shall apply: 2r>D~E>r
"respectively 2 r > O-H>r. Wth the conbination of the procedures
according to Figure 3 and 4 and with the follow ng di mensi ord msuG #g - 65
nm center erosion profile 9° r = 47.5 mm d=42 mm when sputter coating
the substrate with a Copt alloy with a yet to be described nagnetron
configuration the erosion profile on the target depicted in Figure 6 was
obt ai ned,with anmughettort b®smncionel 9, afsoetonsiatly exxiralireg. i The follsvingldeoamtrit so

t he bel | shaped cent,lr %I er oai on profile 9' are clearly recognizable. The V
di st ri buthaspmgters Wil Pgrigp ‘constant. Further, the V profile (a)
depicted in Figure 7 resulted. In Figure 7 is plotted furthernore in dashed
lines the V profile over the substrate radius r, which results if no
central ekosi dntepiecipl Histanced subefratg surfars gl aew fREgets4Ffpse® on t he

i denti calr:confshggﬁﬁgirgg-usBased thereon, it is readily apparent, on the one
hand, the surprirsingly 1arge effect of the process according to the

i nvent i orRaf t endfisgfrsite Hf asaximium asgsiamEyj, ehverdsion gereation $he si gni fi cance
for the ating,of the substrate 7,,0f utilizin 7 ] r

respect i Vi#'y rrg‘il“‘l-selﬁ’.f s’rtﬁé’tglx’&%’ﬂﬂ%éehag%tﬁr}%k |]_§(tpeagﬁlltk‘lsitE€ P itﬁgg ?‘6’##% t$ Hgf\%m&Ei n
Figure 8. 12 of3hé nfidachoh tAangltfadléd libringingabowtuiatiamayry ntaontothe ansion
electron trap in the target center with magnetron sources. In Figure 9 is
shown in top Brefiles? nagnet configuration according to the invention of the
magnetron source according to the invention. It conprises on a support
plate 10 an outer magnet collar 12 as well as an inner one 14. The outer
magnet coRy amd R das heodiffererdevien it erlydnsigaificantlsf axis A in one direction,
while the inner magnet collar 14 in this respect is polarized in the
opposite direction as is indicated in Figure 8. In top view, according to
Fi gure 8 Ifhss inuFigete 2 anthasegoestbmaty,el ds HI result extending over the
target which in%augmant ed through the effect of the support plate 10 of a
magnet i zabl e ®fial as a magnetic shortcircuit. For realizing an el ectron
trap in the center of the target for producing the erosion profile 9' also
indicated in Figure 6, the inner magnet collar 14, which per se extends
around axis ARastndented in the formof a kidney such that axis A comes
tolie ou+ iide of the surface enconpassed by magnet collar 14. The outer
magnet colffar 12, in turn, conprises a spoke 16 extending inwardly up into
the regi ompobfilaxirs: distritheianesfi¥ tonraybatrgiect results edsds atpo plattedén E&GHIERL regi on
's also pllat%etl}? (cjliJalitatively. This fundamentally results from the fact that in substrate

regions opposing the erosion profile 9 relatively more light element or metal L is
deposited than the heavier element or metal 5, compared to substrate zones which

are offset radially inwardly or outwardly with respect to the erosion excavation 9 or

generally of an erosion zone.

Based thereon it is evident according to the invention that fundamentally by defining
or varying the relative geometric disposition of substrate 7 and erosion zones 9 on
target 6, taking into consideration the element or metal specific density of different
emission distributions or emission angle o, the local distribution of the element or

metal ratio V can be adjusted on the layer deposited along the substrate. Said



If, . further, it is taken into consideration that the magnet configuration
"depicted in Figure 8 and preferably realized with pernmanent magnets as
shown with w, extends driven about axis A under the statioggrad ageget, it
is evident that, on the one hand, between the regions essentially
encircling coaxially of the two nmagnet collar 12 and 14 the electron trap
tunnel field producing the erosion excavation 9 is generated, and, at the
region | n@?%ﬁ\?edgéd?nétﬁ@ di¥ B tn kil 9 uh8@stodasr ciR@asubsRhieasurfudennd
t he spoke of ”the outer one, generatés a central field which produces a
central eand/amrcyved targeosurbacsens ivedll a5 differandlyr hapedmubsties, sugh a8houl d be

not ed that, t hereb hat , t I t I i

ner st SFRTER ST AP Ao BTRY HfipuRR eE REVEY RANGRN Sulieet
about axi erobidn pidfilesAdaliZ@Dthefecl ghtohyidecatent ric with respect to axis A,
whi ch advant ageously leads to the fact that the center of the target is

al so decisively eroded. As shown schematically in Figure 10, it is entirely

possi bl e {p tHeeﬁﬁeisaet dabe orpesteirke ifleedsd dfeirctihe-diglostiapad exbstratts, dortber
according to the invention with a first and second mal%get col | ar éﬁ and

14", (andprefemred ghanarnagiell adnithe caafingly meaps /f ARNUIAR gh S atifisur at i on
12" the r ' ' j biditiBh Ofs i dviedéht saithe
central n;é”ﬂ%:ettd (%gggtlé ﬁks‘[ﬂ)ﬁlgés’c{ ggiggﬁghgklggﬁg ioz’%glgée%hsﬁvgﬁ?l?m eccentrically

Wi th respgetmetricavelaiva. divpeditiornby presstiing thecpatdinetprs & d.Hes ¢mention, i.e.
the nethod according to the invention and/or the use of a magnetron source
according to the invention, respectively with the nagnetron sputter chanber
accor di ng1¢ Rubhbe empdasized, mbfedver, ahmsthpakesiriieel demideg phersuheta etarfrom a

target conprised of an all oy .of t. or nore dissimlarly heav | 5.;such

that the §Wen Handexrt P%foﬁ%‘dgd?mﬁﬁ%g 885048 d’? afy %W%Q%pq%]ﬁ@egal

desired digby !o?%&iidon?' o] RyB@Idrk GabasitddStheongt anktivé Bputeatty ue apubsesiees as
r

well as also in particular in nonreactive processes, in which.,a netal alloy
. layer i sviddpisnewdo Ipmiger pr allgpdut Hther cRVRHERJES FLME RE a%l%meéglﬁogn of
magnetic o et 0-Qnti t ' | [ h st Icse0 v fshe
deposi ted%é? P%ggi %}g/)téfr?@tgvfg?éggégg&zg%?ri{éﬁsgnwg?&ﬁ% gllth;% rg%éf{rlposi tion V. 14
3 0 AUG 2QR4ofedt asndleGknt omsmivi!vato hind not edatpngatéubst rat es, coated with a

| ayer conprising at |east two distinct heavy elenents (L, S), by magnetron
sputtering of a target (6) nmade of a conpound of the at |east two el enents,
for which Ad@edtisbd iRdid Bitradfuctibe, thatpreseny)nwhtibhédilaogeahe alebd pf spettent s at

the layer is at |east approximted to a given, local djstripution of the
sai d rati goghng pﬁ?@é@ﬁl@@aﬁﬁémﬁlﬁnmvgt% ?%é&silamaé#‘cﬁaﬁg’é AeEFHHe °F
magnetic fj obti ) i@kisRs, 0ith hhallogNgydrhend upedifi@lly with,

char act er Idﬁ%%téb%ﬁg?fﬁgé?@g%ﬁ%ﬁﬁitﬂ but | or??_i gyz;'g I eag"?iéﬁp?ox? maat ed to

t he gi ven Hoooagendoss dishuilputéon of Mrasugell enealsgarvidh undarmaygidhignessi | ocati on
of nmore than one el ect - \n- f ' | ibRltd soRre tiet hod
a5 ol ai mediPEOLTamid g RaldARg e PR dTRp ARt R TRURE L tert oG ole e e
met al s andadiintexiplanednphereth itds aeadilyl pmssibl: fovit tebadaas petsanwisdledrinchaiagh 1

or 2, characterized in th he, r at. f_the heav t( t he
li ght el erFerftvrmchniegP?rrF@PE]B{s%ﬁ depcr bﬁ%eéﬁ\%ﬁ‘?%rfe fPﬁéeasCﬁBs%’?Jé‘fegyegfﬁfg% 89 y
shifting %a&ﬁgoff@m@r%n( siof stiBftestensed for feorautiffeat poyesalf nidgnetjoron thi s
region) a magnetic field (H and the erosion profile (g) produced thereby .
4. Met hod targetd.-ai ned in one of Clains 1 to 3, characterized in that the
ratio (V) of heavy elenment to light elenent is |lowered at a region of the
substrate (7) by shifting, in reference to a_surface normal (N, A, on this
regi on a rMHgnstme réfersnde Gnbalschaviedeen ased in Figstre Befor the ppviercal®®asyy it, on

target (6),towards the region, .n j C trat: fag new
Sputt er oAb (oegmgReL R B h) CobtReRf e Bleyted, ARE LRRBRIARE MEN
G ainms 3 adodting hetiRe irtientied affter Flyaire Bythp targedergioa Zanes or tisgyerdiidingi el d
(H9) in a first Substrate region the ratio (V) is raised and by providing a
second magnetic field (H9') is lowered irga further substrate region. 6.
Met hod as clainmed in one of the Clainms 1 to 5 on an essentially planar,
circular or annular substrate with an annul ar or circul ar-di sk shaped
magnetron target, coaxial wth the substrate, characterized in that a
magnetron magnetic field is provided annularly over the target sputter
surface, which has a maximal field conponent (Hmax) parallel to the new
target surface essentially along a coaxi al



15 . 3 0 AUG 2~~ circle, and in that the circle radius RHis chosen | arger,
preferably significantly larger, than the substrate radius r. 7. Method as
claimed in the preanble of Claim®6, characterized in that §tﬂ Ptlj@mgrget a
coaxially encircling erosion excavation is produced, the greatest depth of
which lies essentially on a coaxial circular path) the radius RE of which
is chosen larger, preferably significantly |arger, than the substrate
radius r. 8. Method as clained in one of the Clains 6 or 7, characterized
in that fQpsiBR exBavatiodro Brbfisee rddihllpovitvardbpividsrespe te @RE, Riidsrespect
preferably 1.2 r < (RE, RH) < 2 r %.,I\féth d as clainmed in one of the

C ai ms 1 todhe maarsin predemef substealt &r Lbis 19HAGI ar substrate with a circul ar

di sk- shaped nagnetron target coaxial with the substrate, characterized in
that in the collisional region of substrate and target axis (A) at the
target (6) an erosiRy® proki R ¥9' ) is prodébed, preferably essentially

bel | -shaped. .10. I\/letrihcf'glir as clainmed in daim9, characterised in that the
di st ance UTBRIWEEN he' new target surface (60) and the substrate surface
to be coated, in re{erence ¢ Rhe radius r of the substrate is selected as
follows: r/2<d<3r preferably r/2 <d < 2 r. 11. Method as clained in one of
the dains 1 to 10 on a planar, circular or annular substrate with an
annul ar - ofpGieh§ Uhafie @i SEFISHAPE hbRENGE tdthet iavgedorcaygioh Bpid titilizwel for the
substrate, characterized rn that with respect to the distance d of the
subst r at esuhstratceoatingat oBsRRHeXFTINeA Reriniy é’ﬂééit surface (60) as well as
an overhang ORE of that target region, wherein the greatest depth of a
coaxially encircling erosion trench (9) is formed, the following is
created: QhARGHAREidware bésettifythe ng@ndtron/xResien 2oges)$ with respect to a

substrate margin region, fundamentally the ratio V at the substrate coating is raised
in this margin region: the fraction increases of the deposited heavy element or metal

S with respect to the deposited fraction of light element or metal L.

In Figure 4 in a representation analogous to Figures 2 and 3 a further measure is
depicted which, by itself, is a measure according to the invention. Accordingly, the
target 6 is eroded in its central region, as is shown with the erosion profile 9. As a
function of angle o with respect to axis A the ratio V is lowered toward the substrate
center, thus with decreasing substrate radius r, thereby that increasingly less heavy

element or metal S is deposited.

Thus, in particular, two measures according to Figure 3 and 4 are available. If they
are combined, as is especially preferred according to the invention, by proceeding
according to Figure 3 toward the margin region of substrate 7 results an increasing of
the ratio V and by proceeding according to Figure 4 toward its center results a
decreasing of this ratio V. Furthermore, through this combination results a

homogenization of the layer thickness distribution on the substrate.



3 0 AuG 200 12. Method as clained in one of the Cains 1 to 11 on a planar,
“circular or annular substrate with an annul ar or circul ar;)éj' lﬁtﬁsg@ped
magnetron target coaxial with the substrate, characterize ¢rs1A h bet ween
the distance d of the substrate surface to be coated and the new target

surface on the one hand and the overhang oRH of a circular coaxial site of
maxi mum magnetic field strength (Hmx), which is parallel to the new target

surface, the following is,.created: 0.33d<~RH<4d,.preferably. .0 33 < < 2
" 15 e bt e i sty e BhEre firetere o vRins sratt S dele 4
that at thedtedieele ah dlRaSh thyPirC@RXledlonesfabk eatgpt edrittewitarttepiddiiaed, with
a radi al distance %pE of their sites of greatest ,e{]o,si on dept

t , h, er.ein
this, wtmagaspesmmagnetisdield &aid oué for Hhés pemeseHehichys arie é‘“é‘é?“?la\é\fg V‘flﬁ Be
coated an sdnbasg, 1S adjusted according to: OpE < d,
pr ef er abl ;ﬂ/e%‘%%)rgigégﬁ{fﬁ%l\t/bt t%d g]s claimed in one of the Clains 1 to 13,
characterized in that at the target at |east two coaxial magnetron tunnel

fields ar eperated, ;wt. radi al _di : . S o] Xi mum
1ol d st SROBRTEra i A2 St h g TcBa s (R eBRoPlor (U
this, witRofrRgpRRAtibN of hatislVst mneatidulaefovedementostheadie is pattadart metrds coat ed
and new target surface is j ust ed, accordi ng ta: < d r ef,er.abl
d<QOpH<2d. wihpse SBe@BSAE@"%@Oﬁg&@?S %{%BEPH%PX’%P%QX&E%Q%%OQQE@ﬁ‘fﬁétl'I centric
er osi on %Qﬁﬁéu@ar( B khOBodirpPaNatd CBPL 8 8TbFeChalag lifpazaeulhn fdrhahgmdtict dre
center of “the target (A) a tunnel-shaped magnetic field (H9') overe(FLhe
target spmagnetasoptiasiorage applispiions thevidlondng cieRsgnes 18 resomgendsts, on
the one hand, exit or. penetrate along a target surface zone encircling the
center (A) and directly in the region of center A however with respect to
it offset, enter. or exit thd.3pdtRetS5surface, and the magnetic field with
respect to the target sputter, surface.is rotated (cu) about the center (A).
16. l\/Bgneﬁ’F%fﬁ”é’gYJrce with. %gFé E?é)r' and a novabl e nagnet configuration
driven about an axis (A} perpendicular to the new target surface,
characterized in that the nagnet configuration conprises at |east one
magnet colorar (14, 14") extend? ng Bt <iSeast in a sect dkabout the axis, as
well as in the.,region of the i f_rofation (A), radially offset with
respect té’r?’{;,rabéyrragnet M 11?}.%@“732 ]%\/agnetron source as clainmed in claim
16 , charggterized in that thg2magnred rcollar (14) extends in the formof a
ki dney about the axis of rotation (4%, but not enconpassing it , and with
respect t referablymgnet c®l | arf/@x4yl <% &posed radial |y outwardly, at |east
one further magnet collar (12) is provided, which enconpasses the axis of
rotation (A), wherein the magnet (M 12") is formed by a term nal nmagnet
(M of a Shekenbodienemigoetrdigntoi Fgvneet3 end @nemndiinest romybined ACEPrELing FQ her

agnet COlF!igLrlre(Sl gl)ld %?gdtir%léﬂ %efd@tf?rstt cbte aﬂ(g %8&%@&@%8& ¢, LWdantahdop sﬂ‘t%le
erosion excavation 9 or an erosion excavation and a central erosion profile 9' become
active. But, if more extensive substrates are to be coated, then the necessity, if
appropriate, may arise - in particular also due to the requirement for a homogeneous
layer thickness distribution - to provide more than one encircling erosion excavation
9 on the target, if necessary, additionally with a central erosion profile 9. Such a

~ procedure is shown in Figure 5 again schematically. Based on this it is, in particular,

evident that with respect to the disposition of the radially outermost erosion

excavation 9a the radii ratios no longer, as considered up to now, on the one hand, of

10



3 0. AUG 2004 of the first listed magnet collar (14). 18. . Sputter-coating
* chanber with a magnetron source with circul ar-di sk or annularly shauﬁed

pl anar target (6) as well as a substrate mounting for recei\dh\U§n2004
annularly or circul ar-di sk shaped substrate (7) coaxial (A) with the target
(6) and spaced apart with fespect to it, wherein the magnetron source
generates at | east one coaxial nmagnetron field (H9) revol ving about the

axis, chagyagtald Z&hddot H@terf)élbntelﬁ@awra@i@h%aﬂhﬁirﬁﬂfg%r%ﬂ tRé nidpRetissRRt i al | y

circular site of maxi numnew target surface-parallel field strength (HmX)
and the smbsimameRy ard essentiaiphbnt wshers dpe to RupeMissioafang®rglevange theratiyy < * 2
r. 19 ( Sputter-coati I or di: im1l$ ~

, char act e&lf%‘gcp Vie(ﬁ:h&fr}%}tgﬂ? g?igﬁgwre ggkl?euééyl}@g%%%efltsg?%tggtg? [Tpmafgrlrgr%rtr(? g}?éosi on depth
(EnaX) of sitiass/eriv Birget stepxesadiseinesidorCexseguettiion (9) and the radius r of
the substrate applies: 1. 2r_EE<_5r referably 1.2 r < RE<_ 2 7r. 20.
Sputter-coating chamber 8% TRar FEBSHERI¥HE of cl ai ns18 or |9 characterized

in that with respect toAtI%le_Tyb_sttrate. radius r and the distance d between

the substrate surface to Be cdated and new target surface applies:

r/2<_d<_ 3appliesferably r/2 < d < 2 r. 19 3 0 AUG 2~~ 21. Sputter-coating
source as.cl.ained in'. one. of .clains.l7.t acterized in that for the
over hang a{}\ésﬁ Setthg f?lg it %e&s{%\u&% fsel%(%%l%grﬂeg\gtggst erosi on depth (EnmaX)
revol ving coaxial ly abow33axicsARA) 4@n the target over the substrate radius
r and with resgect to distance d fromthe new target surface to the
subst r at epsaferellie to be kot S BppRides: 0.33d< ORE54d preferably 0.33 d S
aRE S 2 d. 22. Sputter-coating chanber as clainmed, in one of clains 17 to
21, characterized in that for the overhang ORH of radius RH of a site of
maxi mum new t ar get 0.33d < ARy<4d (1b)

preferably 0.33d <ARy<2d.
These conditions result based on the previously discussed (1a).

Moreover, in particular with view onto the maximally homogeneous layer thickness
distribution to be attained, it is recommended to select the distance Agy and Agg of
erosion maxima respectively maximal new target surface-parallel tunnel field
components, if feasible, to be no greater than

Agg<2d
respectively (2a)

Apys2d
wherein already a good layer thickness distribution respectively homogeneity results
when maintaining

d = £ Agg, respectively

d=< Agy,

which consequently leads to a preferably recommended range of:

d < Apg< 2 d, respectively

11



surface-parallel magnetic field strength (HmX) revol ving coaxi ally about
raxis (A) over the substrate radius r with respect to di stance l?%?& ween t he
substrate surface to be coated and the new target surface ﬁépf' ;

0. 33d<_~RHS4d preferably 0.33 d 5 HRH 5 2 d. 23. Sputter-coating chanber as
claimed in one of clains 17 to 22, characterized in that coaxially with the
axis on the target at |east two erosion zones (9; 9a, 9') are provided, and
that for the radial distance ~~E. of the sites o{ Xi mum er osi on ( Emax),
with respect to the di sfanfend $¢t ween the subs ztbg{ie surface to . be coated
and the .applies: ~~E <_ 2 d, preferably applies
d<_~~E<_5ﬁ¥¥t};%¥rgﬁ£SS§%nEfg??g}’oati ng chanber as clained in one of clainms 17 to
23) characterized in that the magnetron source over the target generates at
| east two coaxi al tunneb rf;eAI d>r1adi ally spaced apart, and that for the
sites of maximumfield stren&t’ih parallel to the new target surface and the
di stance gspediveBn the subsiNpatersurface to be coated and the new target
surface applies: 20 3 0 AUG 200 ~~H S 2 d, preferably d< D~H<_2d. 25.
Sputter-coating chanber as clained "in one of clains 17 to 24 with a

magnet ron & ik | iridte e Mpude’3 ard 4 doewith thke

met hod aswéﬁgfh%ec |ﬁﬁ%ﬁgﬁggﬂtﬁfﬂn§d@f€?gk%3 ar%d/orgof t he, method as cl ai ned
i n cl ai mifollamdng domensieninggnet ron source as clainmed in one of clains 16 or
17 and/or the sputter-coating chanber as clained in one of clains 18 to ?5
for the deposition of at |east one storage |ayer oh nagneto-optic storage
substrates. 27, Use accor BjagStmant he preanble of claim 26 for the substrate
coating with an alloy layer conprisin f'f“t | east Pt Co, TbFeCo or GdFeCo. 21
A A9. AY@. AFe. An . A . ASDCeTAPTER Pﬂf’“.Pﬂgl.eAa

e r =475 mm

o d =42 mm

when sputter coating the substrate with a CoPt alloy with a yet to be described
magnetron configuration the erosion profile on the target depicted in Figure 6 was
obtained, from which the encircling erosion excavation 9 as well as also the bell-

shaped central erosion profile 9" are clearly recognizable. The V distribution on the

target was constant.

Further, the V profile (a) depicted in Figure 7 resulted. In Figure 7 is plotted
furthermore in dashed lines the V profile over the substrate radius r, which results if
no central erosion profile 9' according to Figure 4 is realized on the identical
configuration. Based thereon, it is readily apparent, on the one hand, the surprisingly
large effect of the process according to the invention after Figure 4 as well as, in view
of Figure 2, the significance for the coating of the substrate 7, of utilizing the range

with r < R respectively r < Ry,

The resulting coating rate distribution is shown in Figure 8.

12
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For realizing an electron trap in the center of the target for producing the erosion

profile 9' also indicated in Figure 6, the inner magnet collar 14, which per se extends

around axis A, is indented in the form of a kidney such that axis A comes to lie
“outside of the surface encompassed by magnet collar 14. The outer magnet collar 12,

in turn, comprises a spoke 16 extending inwardly up into the region of axis A. The

resulting magnetic field H' in the center region is also plotted.

If, further, it is taken into consideration that the magnet configuration depicted in
Figure 8 and preferably realized with permanent magnets as shown with , extends
driven about axis A under the stationary target, it is evident that, on the one hand,
between the regions essentially encircling coaxially of the two magnet collar 12 and
14 the electron trap tunnel field producing the erosion excavation 9 is generated, and,
at the region indented in the form of a kidney of the inner magnet collar 14 and the
spoke 16 of the outer one, generates a central field which produces a central erosion

profile 9' essentially in the form of a bell.

It should be noted that thereby that the spoke 16 is not carried beyond axis A, the

innermost magnet pole, denoted by M in Figure 9, of the spoke revolved about axis

13
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that the center of the target is also decisively eroded. As shown schemat1ca11y in
Figure 10, it is entirely possible to realize the magnetic field for the erosion
excavation 9 according to the invention with a first and second magnet collar 12' and
14', [and] through a magnet collar 14" and a central magnet configuration 12" the
magnetron field for producing the central erosion profile 9'. The central magnet 12"

in this case is also disposed slightly eccentrically with respect to axis A.

With the process according to the invention, i.e. the method according to the
invention and/or the use of a magnetron source according to the invention,
respectively with the magnetron sputter chamber according to the invention, it
becomes possible to coat a substrate from a target comprised of an alloy of two or
more dissimilarly heavy metals such that the surface distribution of the deposited
alloy metals follows a desired distribution, in particular is constant, in reactive
processes as well as also in particular in nonreactive processes, in which a metal alloy
layer is deposited. This is especially advantageous in the fabrication of magnetic or
magneto-optic storage disks in which the coercivity of the deposited alloy layers

varies as a function of the alloy composition V.
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compound of the at least two elements, for which the distribution of the ratio (V)
of the target alloy elements at the layer is at least approximated to a given, local
distribution of the said ratio (V) through the mutual geometric location of a
magnetron magnetic field (H) forming an electron trap and the substrate (7),
characterized in that the local distribution is at least approximated to the given
local distribution, through the selection of the mutual location of more than one

electron-trap-forming magnetron magnetic field.

2 Method as claimed in Claim 1, characterized in that the at least two elements are
metals and that the compound is an alloy.

3. Method as claimed in Claim 1 or 2, characterized in that the ratio (V) of the
heavy element (S) to the light element (L) is increased at a region of the
substrate by laterally shifting at the target (6), in reference to a surface normal
(N, A) on this region, a magnetic field (H) and the erosion profile (9) produced
thereby .

4. Method as claimed in one of Claims 1 to 3, characterized in that the ratio (V) of
heavy element to light element is lowered at a region of the substrate (7) by
shifting, in reference to a surface normal (N, A), on this region a magnetic field
(H) and the erosion profile (9') produced by it, on target (6) towards the region,
in which the normal (A) penetrates the new sputter surface (6,) of the target (6).

5. Method as claimed in one of the Claims 3 and 4, characterized in that by
providing a first magnetic field (Ho) in a first substrate region the ratio (V) is
raised and by providing a second magnetic field (Hy') is lowered in a further
substrate region.

6. Method as claimed in one of the Claims 1 to 5 on an essentially planar, circular
or annular substrate with an annular or circular-disk shaped magnetron target,
coaxial with the substrate, characterized in that a magnetron magnetic field is
provided annularly over the target sputter surface, which has a maximal field

component (Hyax) parallel to the new target surface essentially along a coaxial
15
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of which lies essentially on a coaxial circular path, the radius Re of which is

chosen larger, preferably significantly larger, than the substrate radius r.

8. Method as claimed in one of the Claims 6 or 7, characterized in that for Rg and /
or Ry the following applies:
1.2r<(Rg Ry) <5t
preferably 1.2r<(Rg, Ry)<2r.

9. Method as claimed in one of the Claims 1 to 8 on a planar, circular or annular
substrate with a circular disk-shaped magnetron target coaxial with the
substrate, characterized in that in the collisional region of substrate and target
axis (A) at the target (6) an erosion profile (9') is produced, preferably essentially
bell-shaped.

10. Method as claimed in Claim 9, characterised in that the distance d, between the
new target surface (8,) and the substrate surface to be coated, in reference to
the radius r of the substrate is selected as follows:

rl2<d<3r
preferably rra<d<2r.

11. Method as claimed in one of the Claims 1 to 10 on a planar, circular or annular
substrate with an annular or circular-disk shaped magnetron target coaxial with
the substrate, characterized in that with respect to the distance d of the substrate
surface to be coated and the new target surface (6,) as well as an overhang ARe
of that target region, wherein the greatest depth of a coaxially encircling erosion
trench (9) is formed, the following is created:

0.33d<ARg<4d
preferably 0.33d<ARg<2d
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XTI be the substrate, characterized in that between the distance d of the substrate
surface to be coated and the new target surface on the one hand and the
overhang ARy of a circular coaxial site of maximum magnetic field strength

(Hmax), Which is parallel to the new target surface, the following is created:

0.33d <ARy<4d
preferably 0.33d<ARy<2d.

13. Method as claimed in one of the Claims 1 to 12, characterized in that at the
target at least two coaxial erosion profiles are produced, with a radial distance
Ape of their sites of greatest erosion depth, wherein this, with respect to the
distance d between the substrate surface to be coated and the new target
surface, is adjusted according to:

Ape < d, preferably
d<Ape<2d.

14. Method as claimed in one of the Claims 1 to 13, characterized in that at the
target at least two coaxial magnetron tunnel fields are generated, with a radial
distance Apy of the sites of maximum field strength (Hma), which is parallel to the
new target surface, wherein this, with respect to the distance d between
substrate surface to be coated and new target surface is adjusted according to:

Apy < d, preferably
d<Apy<2d.
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15. Method for producing an essentially centric erosion profile (9') on a magnetron
target, characterized in that in the center of the target (A) a tunnel-shaped
magnetic field (H,') over the target sputter surface is generated, whereon the
magnetic field lines, on the one hand, exit or penetrate along a target surface
zone encircling the center (A) and directly in the region of center A, however
with respect to it offset, enter. or exit the sputter surface, and the magnetic field

‘with respect to the target sputter surface is rotated (w) about the center (A).

16. Mégnetro'n source with a target (6) and a movable magnet configuration
driven about an axis (A) perpendicular to the new target surface, characterized
in that the magnet configuration comprises at least one magnet collar (14, 14")
extending at least iﬁ a sector about the axis, as well as in the region of the axis

of rotation (A), radially offset with respect to it, a magnet (M, 12").

17. Magnetron source as claimed in claim 16, characterized in that the magnet
collar (14) extends in the form of a kidney about the axis of rotation (A), but
not encompassing it, and with respect to this magnet collar (14) disposed
radially outwardly, at least one further-magnet collar (12) is provided, which
encompasses the axis of rotation (A), Wherein the magnet (M, 12") is formed
by a terminal magnet (M) of a spoke-like magnet configuration (16) projecting
from the further magnet collar (12) radially into the kidney-shaped indentation

18



10 10 10: 109 ()- f5 109%& ()- 3109% ()-kk m mLmmdEbC 10
C1109%& ()-Y 109 ()-10%& ()- ylOo9&' ()-1nl0%& ()-10%& ()-nnnnYpnpwpaBbC 10
1+- 109 ()-& 109%& ()-!'"&f 10% & ()-9-109%& () - 30 AUG 2004
109%& () - 109&' () -wpzp{p|p}ppritm~\: 10! xS&H#10%& () -
I'n"109%& ()-m[1-#10%-& ()- f# 10%& ()- 10 10 10: 109 () - mvpvgvrvsvvvvwbC
10! x3 10%Z& ()-!'10%Z& ()-3 10%& ()-F"&10%& ()- 10z 10z
10z° 310% &' () - wuxxxyyyaBbC _
of the first listed magnet collar (14).

18. Sptitter-coating chamber with a magnetron source with circular-disk or
annularly shaped planar target (6) as well as a substrate mounting for
receiving an annularly or c‘ircﬁlar-disk shaped substrate (7) coaxial (A) With
the target (6) and spaced apart with tespect to it, wherein the magnetron
source generates at least one coaxial magnetron field (H,) revolving about the
axis, characterized in that for the radial distance Ry of the essentially circular
site of maximum new target surface-parallel field stre'ng»th (H,.x) and the
substrate radius r applies: |

12r<Ry<5r
preferably 12r<Ry<2r

19. Sputter-coating chamber according to the preamble of claim 18, characterized
in that for the radius Rg of a site of maximum erosion depth (E,,) of an
éssentially coaxial erosion excavation (9) and the radius r of the substrate
applies: '

12r<Rg<5r
preferably 12r< Rg<2r.

20. Sputter-coating chamber as claimed in one of claims18 or 19 characterized in
that with respect to the substrate radius r and the distance d between the.
“substrate surface to be coated and new target surface applies:
r/2<d<3r
preferably r/2<d<2r.
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Sputter-coating source as claimed in one of claims . 17 to 20, characterized in
that for the overhang AR; of the radius Ry of a site of greatest erosion depth
(Emax) revolving coaxially about axis (A) on the target over the substrate radius
r and with respect to distance d from the new target surface to the substrate
surface to be coated applies:

0.33d <ARz<4d
preferably 033d <ARg=<2d.

Sputter-coating chamber as claimed in one of claims 17 to 21, characterized in

that for the overhang ARy of radius Ry of a site of maximum new targef

surface-parallel magnetic field strength (H_,,) revolving coaxially aboﬁt axis

(A) over the substrate radius r with respect to distance d between the substrate

surface to be coated and the new target surface applies: '
0.33d<ARy<4d

preferably 033 d £ ARy<2d.

Sputter-coating chamber as claimed in one of claims 17 to 22, characterized in
that coaxially with the axis on the target at least two erosion zones (9, 9a, 9')
are provided, and that for the radial distance Agg of the sites of maximum
erosion (E,,.), with respect to the distance d between the substrate surface to.
be coated and the new target surface applies:

Agp<2d, preferably applies

d £Apgs2d.

Sputter-coating chamber as claimed in one of claims 17 to 23, characterized in
that the magnetron source over the target generates at least two coaxial tunnel
field radially spaced apart, and that for the sites of maximum field strength
parallel to the new target surface and the distance d between the substrate

surface to be coated and the new target surface applies:
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25.  Sputter-coating chamber as claimed in one of claims 17 to 2 with a magnetron

source as claimed in one of claims 16 or 17.

26. 'LJse of the method as claimed in one of claims 1 to 13 and/or of the method as
claimed in claim15 and/or the magnetron source as claimed in one of claims
16 or 17- and/or the sputter-coating chamber as claimed in one of claims 18 to
25 for the deposition of at least one storage léyer on magneto-optic storage

substrates.

97.  Use according to the preamble of claim26 for the substrate coating with an

alloy layer comprising at least PtCo, TbFeCo or GdFeCo.
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