o _e3edl di\r60TCF Vacuum Vapori zation Device The present invention

concerns a vapor| jon device for lubricants, as well as a process for
.their applmmmﬁmlmmmﬂﬂmﬂ target object, for exanple, a hard nmagnetic di sk or
the like. , the termlubricants (often referr S
Tubes) is not *t@owpre understood in a narrow sense and is rmmmmmﬂmmmed to

describe the preferred field of applicatiqgn. Under no ci rcurrs,gg,@&es is a
limtation to be associated therewi th, because the invention described

herei n bel ow can be used also with other substances that are capabl e of
being applied to a target object Vbyuume¥nporifativaPeuicedeposi tion in a vacuum
including not only all kinds of lubricants and such |ubricant-1ike
materials as antiseize, slip additives, greases, parting agents or, quite
general |y, any ki hHe Brese)tiiBventignsPRGSES ¥POTIZBHAN ¢RVies fobhbbisaRp a5rvptlbes i on
films, wettin I ! , . e i IS
here used in tg eQ%Q%Zorgg%ggﬁ]%lgb'aggrgng ?\éﬁégﬁ ?b?%c? ’ fioﬁgg%?f)ﬁgh%ﬁ@l%éw%%urse
- also the prefdrerid. field of application, with a view to obtaining a slip

or lubrication effect. Consequentl|y,. whenpeyer the termlubricant is used in
the remarks that | cifulisey &ﬁgée%k%@cﬁﬁag?fi%ﬁ B R A% ‘l‘%‘é‘_l’?ﬁiﬁﬁ‘ BAci® Bonse
relating to tRheqREeheid §gaﬁ'6y€|s€hs@fan?ﬁ)sollat}fé?§dt8ge§@gdb&ﬁb@?rlé’!ﬁt@%eﬁ% oftS

di scussed above. The production of (electroni conmponents,” especially hard
magnet i ¢ di skspplofatiem Tatlérsné auirctiimstanggs! iscatlimmatmh o ki gsdagted therewith, t he

primary function of assuri.ng.tha iction forces o he etic disk will
be' kept as smiprRuSERUnE dedfbed hereintioy Bo R pdatrenyith o iosinces
hard- di sk dri vig GRicaphble @ f S8MBE Ii’ed%_%rtaiééﬁoﬁﬁétfb’&cﬁeﬁfs_cIf%?&JrSi‘épM!iﬁ&Pth
thereby either damaging the disk or limting its functionality. The

hi therto cust evagyunpan¢lpding aet et al gipnds odlubsicants agd sych| luhreant-tike matesiaks nd
envi sages the_pagnetic gi .bel n i.pped i nt bath .co iLRing the

Cubr cant o | F aalpes st BEBRH SrsGE Porhl ol Qe PRl dn} R of

thi ckness of thigpamidtingtmbawebutailsd derdsionrprofRotion Silfstwdling agdnts) hihdstbnt he
concentration of the lubricant or the speed with which the disk is_pulled
out of the bai/HPIoYRs, ¢ieednd Hie teimm lubsigaptis hererused in therwidgsepsgitp depgsibe all
parti cul ar, I i to |, f i i e of .

Bppl i ed | ubr i oh e dpcludifie i thzlhgk,? bR %fgfésgﬁ?q?@b%%@% v e
surface of theo obfdinimg@elip or tibsication sffgcy. Combiently, waemever thentmmilubaicant
before it is ¢overed with the |upricant, so that the surroundi ng at nosphere
has to be keptS ddn digremarksyhal ioflaw; 3t iy tq,bg Pv%éﬁpféf P%@_ép the DY SEAE | s
to be obtai ne?el?]tht{b theVpretided él&notf'a?gli&ﬁfo_ﬁ Nin2fHeNRHdeP RertBths dIRksed
particularly, the coverage of the surface wth gas adsorbates, it has been
suggest ed, inabiyes, 183,831 B 1 for exanple, that the entire coverage

process shoul d be_carrigd.out .i vacuum To this en everal thin.filnms
B e appl Ted o anThf arirfH o6 BeReoriS: ¥PhodhSabt pineilily aRERhentt fiskt
upper nost of bhen ballser BRI ApPlication f AGlip Syt AaVAY thedyrBharyFBQIcH Thséiinighe
known process, the magnetic disk prepared in this manner is then subjected

to the vapour thiéfigiionitergespn the mpgnetia diskiwillbgdignhes srmalkas posgiblee s hapthe

vapour - deposi t,j Qgﬁgp e 0 oy Al L ! re
are provided y\fgﬁﬁé ot 1:1? %u%?kag%gﬁk%ﬁ%g%%gﬁ%grﬁg%@ﬁvﬁ t (r?]&ay‘\@%g%@h%f t he
| ubri cant t hatiskswithoubthersbpe@ithereldmaging theibisk oalititie itafunctiomdityoy heat i ng

t he vapori zation ate, so that it enpters the vapour-deposition_ chapper and
eventual |y reac heﬂ“’_ﬁ ﬁ@%ﬂ&qw&i@%ﬂﬁ qué%jéapﬁlwéflen _r?? s dpvess of Ep td

obt ai ni ng an ex@hedl fle'rhiitclic BisRbeinBRiglRATHolaAMA LEMEAR! MO KRN Siflicak
that is to be covered, a diffuser plate is arranged between the nmedi umthat
is to be coveimretgh apdopriate scdyent.i When this isldane, the thickndss dfitbe applicdtlayeb of thy

provi ded with evenly. distribut ssage é}ol.es. t .t.he kno process,is
Deo0ci at eq i MPGEYdR 3P B SRR B SaprtatEp qf gk Jieant g Bepees i
contl nuously, wlhhﬂhtthé 8isk 95 %ﬁléd o'fuh_Sf thamaih. TAb hedd B ﬁhl@ingfihélﬁcﬁﬂo&t%f HeOshiige a
| ubricant cloud into which the disks to be coated have to be inserted one

after the ot hér pamigulehanay @iy aee sydeal dlichistipnseof die Bricknges aé s ppplise.
Once the lubrigcant h ns h. ri i e_h t

di smant | ed anl%%géﬁrﬁﬁgﬁgﬁ@jﬁﬁﬁaﬂﬁ%ﬂ?@%ﬁ?*ﬁ%?%Fé&?hkgngﬁgégS%@%maﬁ?RS
continued. Furthernore, lubricant is consuned even in the period between
the renoval of one disk and the insertion of the next. Lastly, the diffuser
pl ate tends to reduce the deposition rate, so that the deposition period is
| engt hened and the process, given the | ow deposition rates, becones

unsui tabl e for mass production. The present invention therefore sets out to
create a vacuum vapori zation and vapour-deposition device that is not

associ ated with the drawbacks expl ai ned above and is particularly

o o o o o Y b1 o o N .




3 According to the invention this aimis attained by a vacuum vapori zation
device for the application of lubricants to a target object under vacuum
.Sai d device conprises the follow ng: lubricant supply nmeans for naking a

| ubri cant avail abl e, vaporization control neans for setting the vapour
pressure and/or the tenperature of the lubricant, and distribution neans
that distribute the lubricant over the tapget object on which it is to be
deposited. The distribution means are provided with one or nore exit

f h d d | b .
cbne- shaped dmogBanrbf Liredahle BrineBE Shner Rk BRorgH R GO pdotity ooy
the object thRbritst! thet Be3hRSundiMEathRspHtLe RALHYRARPOAs E164h &Y sdskibRUfia0N

el enent, the |ubri cant can be honog eneousla/ distri but ed over the surface of
t he target obp@mabhlamwﬁlwcamdstqw@btalﬂﬁ fuser plate. Furthernore, the

or lented in the- aBaviek ot ftsebPybithin 68 okt eEBMIL T AN Bbrgeonc,.

The vapour pagt ﬂﬁIsﬁﬁfabé%ﬂh?sfard%FbétBQ itlhad bédaudup@estdts an 1ISV6]1183)38¢ BTE for
adsorbed for a short perio f time on the surface of the distribution

el ement, aft eexamlwhqtnbg/ewrp IcovRrags progesaishould ke carisd oyt inohy Hawsy: Joithis
di stribution S

di stribution G0 Fvetd AR fe BpRR & th BGERIER SuheafOH 4 VMEn sputter
excl usi vel y dplast, mhmﬁ;ﬁbehyiotthffthﬂ/ﬁimabémg@prbteomcargm la?enr tkmomwo thee
device in accordance with the inveption can,al so be o ted . i.n

di scont i nuousk?RYHhBFOCCSSe thempenetis diskprepdrsd dy th IW’I*I’mF Ee”'f F‘EI’d?‘tt‘FIjeto the
vapori zation deyi¢ %e@&}ltYorW@P 9 @bk % vgalu‘fﬁ:tTl‘ﬁE' 1¥V§Ioﬁé" ih & VapohRdQfsition
deposited is effectli y present. To this end an advant ageous enbodi ment of
the inventi onclmmbesagmmlmhg a/a\capunzampopiamtmowhwhvﬂmee lae¢ mgodlled gvenlyi ded

ith a device,f th ly. This, will ab
' the for m ofistinyted, Shal Blarék binod il 2 RBa of et o DleL B T
val ve can be Gotized. |Pigh fubBEARYS Safl6ri20 hyCRéhtiak SRe Rpstidatibh ma(@@egae@taﬁnd

cl osed. According to another and particularly advantageous enbodi nent, the
| ubri cant supgters ntham@paslsdnp@sltlpnecltambm end £vaanplyvresshes then magaetic Hisk

opencd wnon | HORUE gt "R Ervid oh e i, PR o ey B 3t e SRR, Ly o

expendi t ure ofubkitare o«vanhbehsatvmatcieeb bé toveadd, b Qliffiader pRie ®Xanahgal bdtwber thant
feed line can be provided for this 4 repl eni shnent of the | ubricant

suppl y rreans n’@@“ﬂhﬁtat Futsy be speredhand thenyaperigatian plptee said diffipgen piafe being

cont i nuous l. ed at
Che S deof aPBFlaen Wk QRAL isIBLEA B e RN TR O ErRRELREAYY albp R

| ubricant em wsth@avettalldrawbﬁckSaﬂ‘qestlgl Hmeorks oreddpoyitocuntinbduesly, dlraged toodayetie, but
will be effected grtmar]l6 y. due . to ad orpt t())n on I‘Pg i SII}J&I‘I h gl Ieﬁ

and subsequent2PRESHG PIRIF isHisPLQ B dups, 2 lpprcanp sloud ipto whigh by SISkS 0 Heso be
arranged in sggRdhadeYo b@ﬁkeﬁt@omee utefotha%urtﬁéd Rhatd hg@n %ﬁ%oﬂx{pléﬁ‘éhe
exit openings can be varied hi s way becones possi

vapori zati on débhﬁdepctsm@e tha;ﬂtlﬁehllbngam haebo;emmomemned;glee wdpodizatiqy plate has

b f h I
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manner. The Vﬁﬂﬂ{dnilaid Mr&aﬁﬁis%nma%mhh tIIiH pérﬁfdatheltWeénaihe rbﬂnevatlaffmmf a
heati ng device arr ed in the area of the |ubricant supp nmeans.

col | abor at i ond lﬁktaﬁdég@ apgsetian of thesaerdokagtiyk dhg §lﬂ,ff‘£§P? aIt’@f‘eéFrtdﬁ tp tfédl&}eeﬁleof
the lubricanty I I et a
desired vapour%%gggéﬁ%%zg%t%ﬁé ﬁ?ﬁlﬁﬁfoh@ﬁ Ilg(g#oltg \silgIrIIthé;ﬁ'gﬁéssg %Igtlh%e
t he vacuum vajoor depasition rates; ibecomes umewitabitafor enass plkndttd:tmnt nvention i s provi ded

with a storage volune intended for t roduced | ubricant vapour .and
situated between tHePTERRsE iRVERHOR Hish en%&“n%“talﬁd’r?aﬁ% ae‘S@F‘t‘“rBﬁ’@E?‘ﬁ{i’élon'Pﬁfis

volume, in pagtjaul ovsuﬁ) LIIeQwQQH% 1§I10102Iss@c:1§tb@§vtltﬁrthé atdwbab M Adin&PRET | NY
el enent. The storag ume can be used to accommodate the |ubricant vapour
that, though pwdddpesitplanysiistmguishtd beea hombgtneobudisttibution of the luknicaet o) ect .
In that case cert ai uantit f vapour w |l always be avail abl e,
especial ly i GIJ%I?C(?ICI? ’?légnett%éio%(pem ng of the valve, so that the vapour
deposition process can be perforned very quickly and effectively even in

di sconti nuous operation. Wth a view to preventing an undesired adsorption
and mai nt ai ni ng and



produci ng the |ubricant vapour, in particular, this enbodinent is provided
with one or nore heating devices that heat the |ubricant supply neans
.and/or the distribution nmeans and/or the storage volune to a predeterm ned
tenperature. The tenperature of the distribution nmeans shoul d preferably be
capabl e of being set between 25 and 300C. Preferably, it should al so be
possible to make the tenperature Tvexc of ,the distribution neans greater
than the tenperature Tvv of the storage volunme and the 5 tenperature Tvv

of the storage voéurre .Br eater .than th .teﬁ)er ature ;[’VM of the |ubricant
supply means. ThidSSF4iPe 404hg iprentionpihiscant 13, APard SSnddASHHY XAPPTAAOPhe

devi ce. Pref ejahle/fol i SplibATESoMublicatsS® 8retEBietthidet PRuLATRENRIVICE

di fferences Tvexc- Tw and Tvv - TvWboth anmount t'o about 10C. The process
f or deposi ti neprhprines dlzenfolloapogirlubmncant supnde tmeabj éet making aclubdeant evailabie,t he
i nvention consists of th ol l own teps: provision of.,a target object to
be. coat ed, - pr VUREEHGH S| Mg foR AT IE B PR EE Ss hElRsErE ur
pressure, progeclubQén®f ardl aistrAfoffmédtRtheadiktriaROHe YR IVel o Rfgdthe
vapori zed | ubricant through one or nore exit openings, production of a
honmogeneous veljesronpeihich df i telibs ideponiteil chheodistributien meageare pipded With one

appropriately setting.the angl f inclination of the one, aor no Xh.t
open hos or / Jfels SFl ERTST (B She, e of ay BkeRl ahd e 3081, Ble ARk
cone- shaped décﬁie@hb%ﬁd distridueo® Blenichf tha® BedtindsNaitgle irfl theadifecon of tHehébjéar get
obj ect and their, subsequent desorption therefrom According to an

advant ageous that isdebe C‘?‘ﬁf@-desorpti on is obtained by heating the . .
distribution ele -toTﬁfeSP?e%EﬁUee%fttﬂé‘t %i[s@:%uﬁ&?'éleﬁlbxﬁe th® 1iBScAht St BYL 1 on
el ement will not 'be excessively |ong, thus I nproving the honbgeneous

di stribution hdmégeaedusby idistributedpover theesurfive bhrthet tacdet estiject Tivithout an
honogeneity of the disfribution of the vapour particles (nolecul es) over
the target obﬁldé'éteonfef _Fl‘l%‘ﬁ?rel? éﬁeaﬁw@%@ogeefhwnﬁﬁﬁmedcﬂmagw@aé@%ar?ﬁ BedPang! e
of ~aperture Ofyh}illet Sirddrh idbilwa98 oRLACE M the [difecHE bR AR BRLHE RALERHaGNEAN bE
advant ageously set by nmeans of a tenperature regulation nechanism A

uni f or m vapouthe ¢éfposicyi The vatosr pantictes issuing foim Hiendisiribution means| veilliwoome

especially in case.qof discontinuo operation. The. enpl d |l ubricant wl|
preferably co PWSD%%%?Fﬁ‘ﬂdgp‘a‘ﬁ%‘*b};ﬁ%!ﬂn(tgﬁﬁé}?ce@ﬁ%?gﬁﬁa}{ﬁ nfxené"d@ ®Ageous
variant of t h@hiehOmhe$ Swill \#esofB Padairt 2t hd RSN P desBiRiod S@Gtribati6R ahaltdl€it t WO
sides of a disk-shaped target object. This nakes it possible for the two

si des of the pessilatosbtaiep gaplesscorsontinupus distihioa®f thelubkennt puer thhentaei s no

venti on'1 or ehier SuBstdBR Lot SRaRBLTRRIRM By Wk b SRR T )

means of the prodastheintorectherddaiae én wédobdanbe withvhe irivefitionltid dlsobeoperited t he
deposition of, lubricants in accordance with the inventiqgn can preferably be
applied to rifqg ScopbBuensaichsqdhatdplircant gaouE WAl pssue paL Be JRPYIZ3HRe

medi a. G i ' : @SDECH 3l (o

provi ded w '?nhd éa%gd' ﬁ%ggé? %(l?%gg;%ﬁélcf S‘f[i'hv&cgﬁ\?\e%ﬁgﬂeéﬁé Bgﬁﬁgz’last% edgggl %%1@%%#% e
and appl i ed iTo shisred sinaagbyaptagems ssmimditnerdti dfl tht iinventibh envisagas| tHe bacuum

produced. Accordi.ng.to,an advant ageous ,epbodi nent., the | ubri.cant is

Pher of or e applAPaHAlS™ dtaealeiit a8, FEevrc A hACkte g BIRELEs Tes VaRPUE i s
treatnment at @?ﬁly.s IREewal P&f&*‘a@l&' B the Trrh o84l $hlvd, spefalBAD Bﬁanﬁ&ican%ed
according to thei'r nolecular weight (nolecular weight distribution |.05

rat her than topsratedsvavarSpch as@jvexnan betsontroldaddery quisids didecan alsgere epednt i ng
periods and cgQ ur deposition rates. Furthernore, an additional
degree of fre‘@’gg%@&sd%ig%gi ned by virtue of the fact that it becones

possi bl e to prepaseoftiifig & /dthdr aie paitidilalpedsasagedoganbadimeht, fhe InBrivat ve
function of the vaporization device, this could be done also in an in-phase
devi ce. The a¥pplygncangyassumes the dprn gbpyhollopysnare that gan pgyfiled\fram oxtside.

preferred thié&[&@é&nak the device need not be shut down or opened when it has to be
replenished with lubricant, so that a considerable expenditure of time can be

avoided. In particular, an external lubricant feed line can be provided for this



1l - 5 nmor, better still, 1.5 - 3 nm The |layer honogeneity will anmount to
| ess than 20% preferably Iess than 10% especially less than 8% The
.invention and its advant ageous enbodi ments will now be schematically
illustrated in greater detail with the help of draw ngs, of which - Figure
1 shows a section through an enbodi nent of the vacuum vapori zation device

I n accordance with the invention; - Figurg 2 shows a section through a part
of the vacuum vaporization device illustrated in Figure 1 drawn to a | arger

scale; - Figure 3.shows schematjc representation. af the principle at
Cender s posel BIPLTEE GRS BIaBE b HHEYBntovet B r i bemeds Fstibn
over the targef, RbR¢LontfiuB¥ Madnethows a section that schematically
illustrates the structure of the vacuum vaporization device in accordance

with the inventiofhe Dne dewiace dxit ppanmgse drenprdferablyubihiatainat shosiigeofpace 1

in which the [ ubri t is stored. The. stqrage spac n. be filled from
out o1 do, and SHREIGANY peterihEed Ciwiion, Qenrg- o (ot 4s MBS TR PRI ne
that renders pesakdbRicd dxedly BiteURe TAREES; SRR wilFBe efffiRedpriRasBSAR to
produci ng' the | ubri cant h\léggour, the storage space (1) can be heated by

means of an apgsoopsionaanethicahistiibefianeslpmentt and: subsaqupntcdesonptiog eheieftaechr ths and
SO0, 50, T B RS A RTERUE B BRA
mechani sm canobhelsietringore exit openings can be varied. In this way it becomes possible for
the vaporization device to be adapted to a very wide range of different geometric
conditions, while the distribution of the vapour particles over the target object can be
individually set and optimized in a very simple manner.

The vaporization setting means will preferably take the form of a heating
device arranged in the area of the lubricant supply means. In collaboration with a
temperature sensor likewise arranged in the area of the lubricant supply means, said
heating device makes it possible to set a desired vapour pressure.

According to yet another advantageous embodiment, the vacuum vaporization
device in accordance with the invention is provided with a storage volume intended
for the produced lubricant vapour and situated between the lubricant supply means
and the exit openings. This volume, in particular, could consist of a substantially
tubular connecting element. The storage volume can be used to accommodate the
lubricant vapour that, though produced, has not yet been distributed onto the target
object. In that case a certain quantity of vapour will always be available, especially
immediately after the opening of the valve, so that the vapour deposition process can
be performed very quickly and effectively even in discontinuous operation.

With a view to preventing an undesired adsorption and maintaining and
producing the lubricant vapour, in particular, this embodiment is provided with one
or more heating devices that heat the lubricant supply means and/or the distribution
means and/or the storage volume to a predetermined temperature. The temperature
of the distribution means should preferably be capable of being set between 25 and
300°C. Preferably, it should also be possible to make the temperature Tyey of the

distribution means greater than the temperature Tvyy of the storage volume and the



.maintain the vapour at a predeterm ned vapour pressure. A tube-Ilike
transm ssion section 2, which can al so be used as a storage container for
.the already evaporated |ubricant, |eads the |ubricant vapour to the exit
openi ngs 6a, through which it expands into an evacuated chanber for
deposition on a target object. In front of the exit openings 6a there is
al so provided an additional closure nmechagism7, which could be, for
exanpl e, a pneumatic val ve operated by neans of a valve rod 7a. This

ar r angenent kes i.t passible to interrupt | f. lubrijc vapaur,
For -exampl e, TrabEPReD e SRoteRreyie s ol R e tidalife dupo B G
chamber. Wiennfbhigamaupply mbdnsi Thik twill GvoRietle PetsidahOVapoun €ondéhsin g anthiry @Rour
in the transm ssion section 2 is then naintained at a defined vapour
pressure, so tpwee.iRrefgrably ge seifipes wilbalpoRepuchpthat thsr toppseripreqd £¢Son
when the valve. 7 is 0 d agai | V] voi di ng condensation, it
will be advan?ﬁﬁb"_oﬁ‘év 0 provi H‘é%ﬁtehgwér}ﬁﬂé iéb(;%\ﬁf ggo(?he transm ssion section
2. Wien this is dOheprdcbs foemppositing Rbfivant ofapbireort b amesi slseaninscoidancenal |
shoul d be slightly greater than the tenperature TvM of the | ubrjcant

st orage spaceWith tﬁ? arvsntion gonsisbueicthe dolowisgsteps: RIP¥ISHNTaf ey target obieck tRebeor der
of 10C. Wth i ug 4 r e r i ts of
the devi e | nCLr HaduaRa. bt BOBROR: VaBhur, sERE 4T B SIRE aBou BsBREL e
| ubri cant vaperudueticn ofialstredm o6 pbeicantataboyr sy expansiondivke vagoeized litrzbihte

mat eri al . V\heﬁusel ecting the materi.al , care .rrustf be taken not to use gny

material s t haf"RERH ANG QLTS A QREYRFLHFRGUSHOB T PhiomoaspPQisYapour parfic

(per f 1 uor opol yaidiRkioh ldwyt%e@érgét dWijecP B9 appropriseiyi sehthgWé 8hdldbof idcindtidd) of The
adm xed materials are preferably hot heated at "the sane tine as the

| ubricant, butheshugilod theredeyib iperinigs roe/and tasisorphien caththe vapoar tpadidesagre a
process, since,thei.r..sinmultaneous deposition uld give rise.tq.an

Cndest red i SSPHF, Bhe-uEPER FufibRRE biehbat' P4 oinf W fitdigh et e
vapour in thetfrsdt @bprgCardl theit beiRqichs H&OBrFRMlthédfrém | | eventual Iy reach the
di stribution neans 4 through the exit openi ng; 6a. The exit area is shown
to a larger scal eArgprdingue @nzadvaniagenap oariafadus degorniion s ebiaiesdopie heatimgve 7
| ssues from the cﬁé&hhut?cﬂxea!aﬁgét. Plis, ak e{fﬁ'a{ 8RfwHi e B fstfl lgtﬂd?;geggmlnﬂ a
val ve cone 6 I'n such a manner as to nake the vapour issue 1n e drrection
of the 8 di ol nbtibé @Rcexdianly Wng,\Whus impovirgy therlopicpeative disidbaicoof the
opening in the direction of the target object (not shown). _Thg exit

openi ngs can B®TSApARgRwr pYghe fapgRiPbiask The hemessneitysof Hiegligapution gkthgre an
even distribut,i ; j o;oblé:tt 1 t l SSl

section 2 andwfqﬁjgr P%%‘??%Sh? Eg{tﬂggarggvgyglgg%getl, th(‘e‘) l%??\leg&%ﬁlysﬂeﬁsggﬁgé?%bcfr der
to avoi d condepsseteomingfl angle of aperturaof the dtibutionedenientper at ure TveXc of the

cone 4 should be greater fhan the tenperature Tvv of the transm Ssio
contion 2 and thells defined 42t Brestir o Pt arumasious ot By aPFST O e
order of 10C. tdifdrdt@redepilaNom fccRarisih CARIHiformEPIpREL Abisitih Rife EAEthREiveci pl e

underlying the production in accordance with the invention of a honpbgeneous
di stribution obtaingd inubpsimme manner, espesiallypiiy gage cofgdisquméinaeiyl epesation. The

inclination o ani i [ t he pl ace
where the vap%ﬁ#gg?qg%%%@@ﬂlipﬁ%g&p hg&znj#%-gi)ﬁ%%@éwgﬂ &%eﬁéﬁ?@f\ el enent 4.
G ven a negative Ao@rdingito &n advangipgds wiriahnef e peesy, twé vagorizagory apacys
stream 5, prior to striking the distributjion elenment 4, will have a,
direction conp&riised ta epst theotwe ddespfya dislgshapsd targptgyecsp] e fuakes i possible
distribution PRl Gatd of if furgbeldbides (L Leifed diftElaRbubilosd/ BBOMESE HEAM 5
at a point that corresponds to a s cone radius. Gvenh a positive angle,
i .e. an angl enedd fonproselutea edstiptinmmg thechansouwitkinrthaapp@ratys.i or to stri ki ng

the distribution gl enent, al.read ossesses a direction c onent ..t hat
i nts t ovar s 1 nEe Moahtorh Birdiet Cahcerpes dreet Pirs B DB e dennsitrd By

struck (brokemehd8) thY prb&esy aROMCoRINERARith @he anitidh. tTINAL ploREJsCEROMMAS O
a large cone radius. The circle shown in the figure is intended to

synbol i ze t hedepositiah|of dubrigaoisrin laotardaricatwible thennyensionadsh ips¢ferablyrbre anpdisdur
nol ecul es are, adsor,bed en they,.strike.t di,st hibution el ement 4. Since
the distri but‘oorngéThélR%%&Q? §t°ﬁa§§tdés S ?SR%CIﬂryglﬁarflglh%eS?cgf’%?l@‘@%‘sur es that they
will remain adsorbed on the surface of the distribution elenent 4 only for
a very short tinme, after which thermal desorption will _ cause themto
becone "re-radiated” in the direction of the target object. The
distribution characteristic of the vapour over the target object 8 can be
vari ed by an appropriate choice of the geonetry - i.e. the angle of
aperture - of the distribution elenent. The deposition rate distribution on
the target object 8 can also be set via the geonetry of the exit openings.

. I o o o - o .



9 the exit openings and therefore also the angle at which the vapour stream
is radiated, so as to render possible individual nmatching and/or adjustnent
.- for exanple, different dianeters and the like - to the target objects
that are to be coated wi thout having to effect any other nodifications of
the apparatus. The invention is particularly suitable for such target

obj ects as annul ar data storage disks, for. exanple, hard disks and the

| i ke. The apparatus in accordance with the invention can be used to produce

vapour - deposi ted |ayer thickne S in the ran etween_ | and 5
preferably bet weeQ"lhzgda‘?iél“%ﬂ’f‘?nﬁlﬁﬂﬁaqt’alzﬁ’écﬁﬁ}?%%r35 of w%&%@y pmig&ay@w
horogenei ti es ,g, mbé‘é@(lgigafftﬁ&éowé}@@@w heed bs %Qr{&tur%?@égﬁlto ha, Sstg 3

obt ai ned when this i Vapour deposition rates o
pref erably usetbckss; a dlstallgtmrpeﬁ"eqt woultl izt pasiupehyAaerdifd Qo dirs kdvansagebes

W ththe el peBoimERp e QMR i Pehiore FpPDFY 10 RRIIHRS DGRt Fhg PHFLAS

regul ated vi aptdaesd ENPET B¢ iratflent Betvd MidceRNe @ﬁicﬁ'}s fﬁ'@%(ﬂl@fﬁoﬁ' {deQhntheTe
and therefore the coating thickness can then be set by neans of a valve 7,

so that di scoa@lccrtqb@scqrgmgatpu their beclecrdar peight finelecTlae vsfpgm distributien geﬁﬁrret ry
can be used to in,.a uniform. dgposi,tion rate ov hetar et. obj e

Unenever - appr GERTATEY M RRRY £ R0 R o pBiee 16act 2p%aling Phecd

provi ded W t haad censtHit va odrelegodmcmerat@ownﬁénnbﬂe aa&aaﬁ@hu%dgmsomedbﬁlve to
be opened or switched off before the |ubricant can be repl enished. 10

Claims 1. A vicelipingdbyrites pbhedadt that mcbﬁcqm@srpqsalhi%t%mparnellffer@@t lapier
appl ying thes&%ﬂ}egsre&af tthe&)%ﬁlcfha(x% ve fﬁﬁ‘&tfo &Vthg%?ﬁo‘}%{lbéhwce “this %ﬁidfa“t

supply means ng aval l abl'e t OF Y ZatTen ting

means for set béﬂgnéﬁl@ouﬁaiﬂurp}ﬁseaﬁazw& and/or the tenperature of the
| ubricant, - distrjbution nmeans that distribute the | ubricant vapour

onto a target obj &R appiigd i‘)éerﬂ%PrS@r%)éPé‘H’rtcﬁté‘P%W%Wltb\ﬁéﬁr%feFFfeﬂﬂ?lgleFﬁ ®fut i on
means (4, 6) gres Pﬁqastgéifef‘éhﬁhl o0 19{1 ne " %ﬁ%’t}“%l fnﬂ uitG 1463 R 2ed

| ubri cant and at one substanti al distribution eI erren
(4) that becoR6%, prelfaalggdessmanhlé)"/ﬁllelsmcuaIMessftham%%t arget object.
vacuum vapor i Zatlfﬁl device in at%c rdance w char.act |zed

D t

that it is furthefPHIBFPENY N {1 agveniegecns efr*;iogmenﬁqwé} RO e e maticallYour
suppl y. illustrated in greater detail with the help of drawings, of which

- Figure 1 shows a section through an embodiment of the vacuum
vaporization device in accordance with the invention;

- Figure 2 shows a section through a part of the vacuum vaporization device
illustrated in Figure 1 drawn to a larger scale;

- Figure 3 shows a schematic representation of the principle that renders
possible the production of a homogeneous lubricant distribution over the target
object.

Figure 1 shows a section that schematically illustrates the structure of the

_ vacuum vaporization device in accordance with the invention. The device is
provided with a lubricant storage space 1 in which the lubricant is stored. The
storage space 1 can be filled from outside, and this can be done either directly or via
a connected feed line that renders possible a continuous replenishment. For the
purposes of producing the lubricant vapour, the storage space (1) can be heated by
means of an appropriate heating device to the typical range between 25 and 300°C,

so that a defined equilibrium vapour pressure becomes established above the



3. A vacuum vapori zation device in accordance with either of the preceding
clains, characterized in that the l[ubricant supply neans ( 1 ) consist of a
hol | ow space that can be filled fromoutside. 4. A vacuum vapori zation
device in accordance with Caim3, characterized in that an external

| ubricant feed line is provided for filling the lubricant supply neans ( 1
). 5. A vacuum vapori zation device in accgrdance with any one of C ains
2-4, characterized in that the device (7) for interrupting the vapour

supply consists of a. valve. 6. A .vacuum vapori zation device in accordance
W Th Ty one bbrich Ytk oi AgePH e HARRL (IO TR SHSOREIGD ror e

exi t openi ngsgﬁﬁﬁaiﬂ&l‘iﬁ%@@r&t%]ﬁé@étéﬁhiﬂ vapoﬁp@%&%f@.ially cone- shaped

el enent (6). vac vapori zation device 1 n accordance with any one of
t he precedi ng cl ahnsibedikar taaiserissied seationh2t whivh vapelsd ztet el seta stogageeans

consi st of a heat.ing.device agrranged in.the area of the |ubricant supply
means, sai d hEANAG BEPcready SEEredibrCant ey s thneast kaspT 1 18 krda | n
the area of tB&.iMRrdaCanbushRicK iMBGARd ihlo alBdchisted EhRRSS 16} Eepositidflona
desi red vapour pressure. 11 8. A vacuum vapori zation device in accordance

Wi th any one eafargéteotpeatcladirery ofIthé exit opérangschathereeid alse provitded an eddipiondes a
storage volu 2) for t.he ev r at | upricant, between .t he.l ubri can

suppl y neans mfalogu'%‘ r’é?‘féa?’ﬁ@ Fgﬂ%ﬁabﬁ%‘ﬁ? Pgs1or §Xample, 2 @Bﬂf‘{}%ﬂfoﬁ‘%%?i’%ﬁteﬁi’% ce

i n accor dancembhidlofdWal@dod0Ta. ThE RfAEEHEMInKeditPossiBlead antenptaRe flow dthat
the storage volunme (2) consists of a substantially tubular connecting

el ement. 10. mbyigentuyApeunhder £xemple, ddwnever jthergde dlodierges akjack inhe yaROWT t he

precedi ng cl aj . i j Itk i i r e
heat i ng devi codbepRA tHATHEL WA P vhldR iy in i3 oY hiNRhor oS BACar ol
di stribution imrthesrafdhissionseotionl2ais shew mgiatantdduna defihed vappup predeire rsoitited

tenperature. 11. A vacuum vaporization device in ,accordance with Caim 10,
char act er i zedtiWilk beaimmediatelipyailablg far yaRawr dsposition Hﬁ%‘l (ALY DA lﬁﬁﬁ?@ﬂ} s

greater than f O.]E ﬁ?ﬁg& ¥ %o -EVHidﬁ‘{% {diRendaBbROR wWifl! Wd\%ﬂ&gg&n%t tol PBvide

tenperature T storage vol Ume 1's greater than the erature Tvm
of the | ubri chedtinguisol fpr theatnansmiionAsection @ nWhep dhis 2s tiorom thibetemperature Tyvvy

accordance with C ains, 11, characteriz in.that each of .the tenperature
di f f erences T9€5t’§ tE‘fm_fr’%)l?slgﬂc'feeﬂ%‘ Wa@m@fﬂ% g]féhtlg'&rﬁ%ﬁrutf’ariﬁ’@. temperaiirg 2 ¥Mum
vapori zation Qﬁﬁb%dcﬁn@s@&@égﬂggl)’b&ﬂrﬁﬂ%’ Hﬂﬂﬁciﬁ aGkAperBrue diffedetice of the
characterized in that the teéenperature of e distribution neans (4) can

preferably beoxlet obHl°een 25 and 300C. 14. A vacuum vaporization device in
accordance with one of the .preceding.clains, characterjz ipn.th t he
Bngl e of nel i nat o TiePiia wiuE BSRERET s ferRonfiEt MLt lihs "2
process for thRovdpes vithetho sivention eat lcoleiia@dontadntithike hibfikastvapotuasiget

object (8), .especially by using a vacuum vapori zation device in accordance

with any one oRde e qopereallny stsehirrsome therconiablet matsriak HEheny selectinggthst eps:
- provision of.fbhfr G5t ARLCEE Gkdn Bt RS BUPhAS ! fiflelifs VARONbuMCBARE! a": -
production of a TubBrircant vapour; - setting of” a defined vapour pressure; -
producti on of decompositioansdf vaep dubricantr Geenfldrppdlyetherp MW gZd41$) vapposdbld

ubricant thr g&lrglj;ceg rr]r?atgrrialg?)r(-elP?.Xjﬂtle g epxieg g%Sziterials are preferably not heated at the

same time as the lubricant, but should be deposited one after the other in a two-stage

_ process, since their simultaneous deposition would give rise to an undesired
distillation effect.

When the valve 2 is open, the lubricant vapour in the (storage or) transmission

section 2 will eventually reach the distribution means 4 through the exit openings 6a.

The exit area is shown to a larger scale in Figure 2. The vapour passing through the

open valve 7 issues from the exit openings 6a. The exit openings 6a are arranged in

a valve cone 6 in such a manner as to make the vapour issue in the direction of the



12 - production of a honogeneous distribution of vapour particles over the
target object (8) by setting the angle of inclination of the one or nore
exit openi ngs and/ or the adsorption of the vapour particles on one or nore
substantially cone-shaped distribution elements (4) that open in the
direction of the target object and the subsequent desorption of said
particles. 16. A process in accordance w t8h Cl aim 15, characterized in that
the desorption is obtained by heating the distribution element (4). 17. A
process in accordance with either of Cainms 15 and 16, characterized in
that the defi AEtRAAIOBIRCaRS BsWiCh if Berg &ePTBSENIRIATS (ONe QPETHRAR B} tE dirgotion of
regul ation ne L i 1 g | 15
Lo 17 char act ek oPfR (BRPRERT I BF BRLARET Fuch! dmBileddiEnabuld ™
(PFPE). 19. Avpivecess6 imomector aisure anwivet dstrybution of theChibiicant $4pdue. JLS like
characterized in that the honogeneit f. the distribution of yappur ..
particl 66 on CHUrHRSIOTCISEUEE 2 @85 b BB GrRSaPasY | B eERt of AFNEinang! o
of aperture ofrded&o Ahsidr doRbhsaiioe be M ubkitint ViBour® THeQERBSrate G¢SPbHARCE
with any one of Cainms 15 to 19, characterized in that two vaporization
devi ces are useut 4 shaddbe ighaater weansthe égnpdrataradl sk oftha radsmissige seadionecand( 8) .
21. Atarget gbject with a |layer..{or coat) appli by, neans, of a process in
accor dance w ?}#piﬁ{?#Sﬂie%?er%ngcqg 26° I?O_ﬁg‘{:ﬁ(beéf?ggj(gct in
accordance W th CrgifB 3hrowhley @%&&&ﬁa&i@%eﬁfbséxhﬁioﬂ &f SeNrineiple Qhd@lyim e ar
data storage disk, especially a hard-disk storage nedium 23. A target

obj ect in accoraaaiden vt a¢cociaarerwith the Hayention raf zZeliomegenpens dipaibptgrept the
applied int st eps. t ] i I e Wt of
Clains 21 towg‘?,ncc aorvae(%ft%’r @%’tg%&lg% gﬁgtﬁgﬁeéﬁlg‘?gn%gogg?%ﬁ \‘lﬁﬂ&o Prca [ Hgé}l%“ fer
havi ng a pr ef @idt@Howh) ddtéififigesihe place Whora the vaprir s@éans Sistrikes thédconeZhapad 25.

A target object in accordance with Caim 24, characterized iin that the
coating is apdistiution elemeny s Civeha Jegattys angles 1-6¢ any angle of ingidence af which
target object 4 i . j =25 Lzed i
that the | ayeiiaBEELAAARCS pHok b Alindif dhufhAbTEImta SN B AR iboFEC | "
10% especi al kympomdnk drat pbiats BPhy from the target object, the distribution element 4 will be
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109%& () - 9l cone radius. The circle shown in the figure is intended to symbolize the so-called

vapour lobe that becomes established. The vapour molecules are adsorbed when

they strike the distribution element 4. Since the distribution element is heated, the

high temperature assures that they will remain adsorbed on the surface of the

distribution element 4 only for a very short time, after which thermal desorption will
- cause them to become “re-radiated” in the direction of the target object.

The distribution characteristic of the vapour over the target object 8 can be
varied by an appropriate choice of the geometry — i.e. the angle of aperture - of the
distribution element. The deposition rate distribution on the target object 8 can also
be set via the geometry of the exit openings. With a view to obtaining a more
homogenized distribution, exit openings with different angles of inclination may

also be provided. For example, one could think of varying the angle of inclination of
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the exit openings and therefore also the angle at which the vapour stream is radiated,
so as to render possible individual matching and/or adjustment — for example,
different diameters and the like — to the target objects that are to be coated without
having to effect any other modifications of the apparatus.

The invent.ion is particularly suitable for such target objects as annular data
storage disks, for example, hard disks and the like. The apparatus in accordance with
the invention can be used to produce vapour-deposited layer thicknesses in the range
between 1 and 5 nm, preferably between 1.5 and 3 nm, on large numbers of pieces,
and layer homogeneities of less than 20%, namely about 10% - or even 8% - can be
obtained when this is done. Vapour deposition rates of up to 1 nm/s are preferably
used for this purpose, so that as many as 1000 disks can be coated in an hour.

The coating of a given target object can be simplified with the help of the
present invention. To this end the coating rate is regulated via the temperature of the
lubricant bath. The deposition time and therefore the coating thickness can then be
set by means of a valve 7, so that discontinuous operation becomes possible. The
special cone geometry can be used to obtain a uniform deposition rate over the target
object. Whenever appropriate, moreover, the lubricant storage space 1 may be
provided with an external feed line, so that the apparatus does not have to be opened

or switched off before the lubricant can be replenished.
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1. A vacuum vaporization device for lubricants and the like and applying these to a
target object (8), said device comprising:
- lubricant supply means (1) for making available the lubricant,
- vaporization setting means for setting the vapour pressure and/or the temperature
of the lubricant,
- distribution means (4, 6) that distribute the Iubricant vapour onto a target object
that is to be coated therewith,
where the distribution means (4, 6) are provided with one or more exit openings for
the vaporized lubricant and at least one substantially cone-shaped distribution
element (4) that becomes enlarged in the direction of the target object.
2. A vacuum vaporization device in accordance with Claim 1, characterized in that
it is further provided with a device (7) for interrupting the vapour supply.
3. A vacuum vaporization device in accordance with either of the preceding claims,
characterized in that the lubricant supply means (1) consist of a hollow space that
can be filled from outside.
4. A vacuum vaporization device in accordance with Claim 3, characterized in that
an external lubricant feed line is provided for filling the lubricant supply means (1).
5. A vacuum vaporization device in accordance with any one of Claims 2-4,
characterized in that the device (7) for interrupting the vapour supply consists of a
valve.
6. A vacuum vaporization device in accordance with any one of the preceding
claims, characterized in that the one or more exit openings are arranged laterally on
_a substantially cone-shaped element (6).
7. A vacuum vaporization device in accordance with any one of the preceding
claims, characterized in that the vaporization setting means consist of a heating
device arranged in the area of the lubricant supply means, said heating device,

together with a temperature sensor situated in the area of the lubricant supply means

(1), making it possible to set a desired vapour pressure.
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10- 10 8. A vacuum vaporization device in accordance with any one of the preceding
claims, characterized in that it comprises a storage volume (2) for the evaporated
lubricant between the lubricant supply means (1) and the exit openings.

9. A vacuum vaporization device in accordance with any one of the preceding
claims, characterized ip that the storage volume (2) consists of a substantially
tubular connecting element.

10. A vacuum vaporization device in accordance with any one of the preceding
claims, characterized in that it is provided with one or more heating devices that heat
the lubricant supply means (1) and/or the distribution means (4) and/or the storage
volume (2) to a predetermined temperature.

11. A vacuum vaporization device in accordance with Claim 10, characterized in
that the temperature Tyey of the distribution means is greater than the temperature
Tyv of the storage volume and that the temperature Tyy of the storage volume is
greater than the temperature Tyy of the lubricant supply means.

12. A vacuum vaporization device in accordance with Claims 11, characterized in
that each of the temperature differences Tyext — Tyy and Tyv - Tym amounts to about
10°C.

13. A vacuum vaporization device in accordance with any one of Claims 8 to 12,
characterized in that the temperature of the distribution means (4) can preferably be
set between 25 and 300°C.

14. A vacuum vaporization device in accordance with any one of the preceding
claims, characterized in that the angle of inclination of the one or more exit openings
can be varied.

15. A process for the vapour deposition of lubricants and the like on a target object
(8), especially by using a vacuum vaporization device in accordance with any one of
the preceding claims, that consists of the following steps:

- provision of a target object (8) to be subjected to vapour deposition;

- production of a lubricant vapour;

- setting of a defined vapour pressure;

- production of a lubricant vapour stream (5) by expanding the vaporized lubricant

through one or more exit openings;
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distribution elements (4) that open in the direction of the target object and the
subsequent desorption of said particles.

16. A process in accordanc.e with Claim 15, characterized in that the desorption is
obtained by heating the distribution element (4).

17. A process in accordance with either of Claims 15 and 16, characterized in that
the defined vapour pressure is set by means of a temperature regulation mechanism.
18. A process in accordance with any one of Claims 15 to 17, characterized in that
the lubricant comprises perfluoropolyether (PFPE).

19. A process in accordance with any one of Claims 15 to 18, characterized in that
the homogeneity of the distribution of vapour particles on the target object (8) is set
by means of a predetermined angle of aperture of the distribution element (4).

20. A process in accordance with any one of Claims 15 to 19, characterized in that
two vaporization devices are used to coat the two sides of a disk-shaped target object
®.

21. A target object with a layer (or coat) applied by means of a process in
accordance with any one of Claims 15 to 20.

22. A target object in accordance with Claim 21, characterized in that it consists of
an annular data storage disk, especially a hard-disk storage medium.

23. A target object in accordance with Claim 22, characterized in that the layer is
applied in two steps.

24. A target object in accordance with any one of Claims 21 to 23, characterized in
that the layer is a lubricating layer having a preferred thickness of 1 — 5 nm or, better
still, 1.5 — 3 nm.

25. A target object in accordance with Claim 24, characterized in that the coating is
applied at a vapour deposition rate of up to 1 nm/s.

26. A target object in accordance with any one of Claims 21-25, characterized in that
the layer homogeneity is smaller than 20%, preferably smaller than 10%, especially

smaller than 8%.



