“; kl e3eeb(6TCI'1 5 DEC 2003 - Method for producing a hybrid disk and hybrid
di sks The present invention relates to a method for produci ng hybbiREG2008s,
with a first substrate transparent at a given spectral band, as well as,

succeeding it, a layer systemsem -transparent in said band, ain
succeeding it, a further substrate transparent in said band ”mmlmmmmmmmf
again succeeding it, a reflection |ayer system Reference is made.,to the

docunents found within the scope of the International Search, specifically:

EP 0 516 178 (JP 4358fi4 : ; 709715; JP
9265659) - JP 0714696 (%%c‘tlgﬁfﬁg%ﬁﬂ%éﬁd&%ﬁ@%1‘_%5’%@?%1%0_ 09, 31

COct ober 1995) - EP 0 467 705 (US 5 490 131; JP-4364248) - US 5 450 380 - EP
.0 834 874, without any assessnent of their significance for the present

i nvent i onlhd preseguingedtios rdatee tanimethoyl foepredeii@Hybhe Gsay QA 29kt
structure_of brid disk, also kn as,Super. Audi o CD. The di sk

conpri ses’ sifr??'egtry(a’?srpﬁﬁ%%f:férﬁlv%Bg?ﬁrgggaﬁdﬁ%é’éu8&@@8@?@% it 8 layefposed on
the out sigjgteagabms trapBirent intai® SRAGS RirthAt, ddath m@%g%;é 1@&\(}1\%: sﬁbé&?&%ed
on the inside, a sem-transparent |ayer system2 is provide ich, 1Tnturn
is in confarspaggntinspid Panteand lastlyspgpin suaceedifigeiti a eeflegtion dayee sybteyrer 3.
The inner face A35 of the adhesive substance layer is in contact on a
further transparent substrate 5, whose inner face A56 is in contact on a
refl ecti diefemeyee isystieno 6he dbeurhatts dound witixahé seprl dithpratesi@shaagai nst

t he anbi eqnt C?-}tﬁrms&gerlﬁqby a protective layer 8, for exanple a protective

| acquer. ST épf) G 'ty of face Al2 an informational engraved data
pattern is provided, a1 1.5 DEC 2003 second in the proximty of face
A56. Laserlight L.-within a predeterm ned spectral band, conventionally in.
the range bet wdeh 560878 MP473650 nm in particul ar between 630 nm and 780

nm is appliegpyig, tllbq(gggllgég ztséﬁ&gigg@@g%{% %égﬁ)a, as schematically

represented in Figure a rea one, fromthe reflected
partial beam P &fil44%6 (Petent Abatacteofdapan ¥okr1925, Nor 0% atOeobeorodshe parti al
beamrefl ecte eflect | ; tem . Either a single .laser
beamis enpl o%épd@#%fepéglé# ﬁgégha‘glt]ﬂyé%ﬁ?%/ e information, which subsequently
is divided a U3 bd58880transparent |ayer 2, or two different |aser beans
are enpl qyed ‘gptggésfg%fi c wavel engths in said spectral band. -

without any assessment of their significance for the present invention.

In Figure 1 is schematically repfesented the conv.entional structure of a hybrid disk,
also known as Super Audio CD. The disk comprises a first transparent substrate 1
whose one fau.:e'A1 is disposed on the outside against ambient atmosphere. At'its
-second face A, disposed on the inside, a semi-transparent layer system 2 is
provided which, in turn is in contact with its inner face A,,, on an adhesive substance
layer 3. The inner face A, of the adhesive substance layer is in contact on a further
transparent substrate 5, whose inner face A; is in contact on a reflection layer
system 6. The latter is conventionally protected against the ambient atmosphere by a

protective layer 8, for example a protective lacquer.

In the proximity of face A,/, an informational engraved data pattern is provided, a
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" Wthin the. scope of the present invention the structural forgﬁtbﬁzﬂb such
.hybrid disks is essential, and not the techni que of reading t
applying the data; both are known. . . It is evident and it is essential
within the scope of the present invention, that the layering formation of
the disk is asymetric; while, on the one hand, the substrate face Al is at

anbi ent atnosphere, .on.the other hand, a .l|ayer system be that a
prot ect i v&SFUe® %\,e QXY O?Iﬁ%cer%a‘/d' eE%ﬁeglFBhtaIyé@’f@@tm&,erﬁr@@t speatiaknt

at nospher @anduUbsiveatis g j o] r said disks, such as
for exanpl gnp}cj)l ycar boﬂéaqye_,ﬁ{ \t/\}ﬁe%ngﬁ?gg*tke%{ g%)sor b%%g%q ﬁl\?él"@plagb‘ilﬁ?ryslbme?t‘ur e
from the &AYNm®AREHIBO LS applied mad ke diskdenteadingFbgtitte datangs i ndi cat ed

with arro ' . ut er. bstrate 1 results, wherewith
N 2O APARSLANIOh MG, PULEH GBS AR L LelLl 8, e

upwar dl y. refbemted pueial hgamkfeomnﬂhle_eemiaramsﬁat@hdlaty)ér 98} ST 84 f’?héLFart'ial
contracts,b t he di sk b%_?&lls a cotrdl to the representation of Figure 1,
concavel y 8§ Peeg onriesetles Eﬂlhﬁg?’iﬁy#esrncﬁéﬁl'lﬁéﬁéﬁl&lé&asbybem is @by et
radi al deYéomtdaging biit ihe efré ReBrRgtbNSvARY L9tk O am .
reflected by the gsubstrate face Al1 nd forLét %ée%%éklgtlg%ﬁ%d%b@% seﬂl{ji tal

Vi deo Di skpnfparenhiiyeeicetvo differeBulastrczganmmyaecendploged avieh spdeific DEC 2003
relative gj Ll Ly 9 s a change of the radial, deviation of
about 1. 2?\:‘#;@‘1’1?}%&1&@%8?%{9@?%‘ég@h to protect substrates of storage disks
agai nst noi sture by means of a noisture protection |ayer. Werein coating
met hods age. .enpl oyed fox .applying this noisture protection |ayer, which do
not .fit i Ibmtthé SB‘PRFdBéﬁe CRSRH B VeRtiony Biej sirugtunrt forsiativn. afrmrhrhgbiriake, for
exanpl e, Hiskt §¢ biseRtiAIAGHE ok M tRhnd i apin - i ch differ
fundarrentﬁlgl y - in Sarti cular also r Salarf |%\Cgﬂ r?g&g%%&?%’ﬂgﬁﬁég\g@alﬁpm{%ose
whi ch ar e*BPPoyed for depositing the remaining |ayer systenms on the hybrid
di sk. The followi ng types of vacuum coating nethods are differentiated: -
Sputteri n?, therein reactive or non-reactive with all known electric

suppl yi ngltiieemientiend inBnesbsntRCveitiinlthie sASPe¥E theRitbdent Atveitap Yhé?trthgu' sed
DG suppl Y1a gachf%ﬁr}etl C %ﬁé.d-sug%gted. or not. - Arc evaporation by

utili zi ng 23R LORmaigLohhsrisk is esymmetricy vduleapgdhe ohe dagH, tte sitbstrateget
material fage fA|Sedt Ainbidi® AMnGESHdrB o AREoMRR] ARG t49m) 4, again
reactive or rfg'n-reacti ve, netri'gofi el%@%ﬁéﬁ’ed é)ra(%g%%&%i b%ﬁ%?tnaal

evapor at i Biotediyedayer & bedhabthemsfectioralayensystem 6, dnat armbient afrBbsptags.i ve. -
CVD net hods, in which material is deposited out of the gas phase w thout

pl asma enhancenent, - . . plasma polynerization. PE-CVD nethods are

“basi cal | ySid&Itﬂlae@Inmtetréals,rmhihdhdse empld!fédéfmr_sailéphis%, sfé@h a@?f@f’fgka%n%fé ][eaﬁt ive
sputterir -enhanced coating,.materials are deposited out of the gas
phase. S%IVP%%%%EQW nltﬂcoeﬁealﬁlbﬁgﬁbn’éi&asté’@ ragridbymopteredsemdidecr i ption t he
sane typeerofiroracetitmTRd}) A ghadell tdserA iR BB ML 10068 ind; ' types
are addressed., Un eg a first agpect of th prleés}ﬁ%m%lg%%%tgﬁglﬁa#’to%{ﬁt% t ask
of provi dPRGNERAHBY oyterimbsapelerasslie rwhemwitipthe dibk simitantobisinietlegr at ed
Simply 1 NicRotth t B8N Bl QRN Epwialliy ks 190235 the ambient air

humidity said substrate 1 contracts, the disk bends according to the representation of
Figure 1, concavely downwardly.

This deformation is characterized by the so-called radial deviation. It is defined as
the angular deviation of a beam reflected by the substrate face A, and for the DVD
standard (DVD: Digital Video Disk) must not exceed * 0.8°. But heating to 30° at a
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“In the nmethod of the type described in the introduction, in which the

sem transparent |ayer systemas well .as the reflection | ayer1§yBEQamUﬂs
deposited with a vacuum coating nethod of the same type, this first task is
sol ved according to the invention thereby that over the first substrate is
deposited a noisture protection |ayer systemtransparent in said spectral
band,. in particular in the spectral band of 600 run to 800 nm conprised of
at | east Bﬁ%tlﬁ'%&’érh%{dht}“%f Je cupes ahiange b throtdisihdetstiongaf ahoutd. 29t t he
sane type. If it is taken into consideration that the hybrid disks are
fabricated in an' in-line sequence of coating cycles, as for the deposition

of the seHiistnpuingsiplekhoiayerpoyat snbsande0bf §tbﬁagreaiib16§£g'a(iﬂst|rﬁbfﬁfur§\5@t em it
is evi den}net hat .w_t h. he{spec% {}.o he i q,%éal,l ation configuration as Il as
al so wi t hP188h 8L £ TRISTHE PEPISEROR fter ol r%iCPa%%m%m&ﬁrsg@@plow@f@ai ned

i f the precslgingetlas nyisRes pebtb&idralalbe dvidkh - Al e riok kna

t echni quegl(,jpg?i[ggt ure Srot egti on1 I a;er a@?fdgrﬁ@%#£%5 ‘%&%@%“8%@8%
storage d ¥dd \Gisls, paee ey Ripilack, fos grmele, protecixatguheerisgve vatutuneat ment

steps, Whig g2 ' : : ered wth relative,,

di fficul tf%g SUCH. hﬁ??@@éﬁ% ‘g‘gtd%{r}%&g@%eﬁk P?ﬁ\fféa?aﬁ@ﬁﬁ", regising thnt | y
"fluid coeqdting timps n froomthong which. ave enfrdoyek formleposiingr@anemainiig

pretreat ating, ,subsequentl.y. heat treatpent, to nention sO

exanpl es n%%%?e‘% 83 f@%%é’hﬁ%@g@c&ﬁf’ I%]%O‘?’W@ tHP&S BhVaguia Foridng imethedwareon t he
task of pdiffarehtigedt net hod of the type described in the introduction, in
"whi ch said noisture-caused 4 1 5 DEC 2003 problerns, bending of the

di sk, are solved highly efficiently and so that they are relatively sinply

aut onat ab] e. o thi ur pose, the t hod described .in the
i ntroduction ia%qxl s?{lggé}ﬁ%}éﬁer a?tﬁ‘éer e{)ﬁo’?'ﬁ%%%gsé‘(ltﬂ? ﬁgrﬁ}% elerEicsypPring
substrate a noteshnigeepmatrety Dhstymyley A&@@ﬁu%pryamaxﬁ Y depuigddpgpect r al
band conprisin ag Ieaf‘t one | ?f?/eﬁ] is applied by sputtering. Under a third
aspect of the %Pé’ iR AENEHG A8 P RRAES PHROboses the task of sol ving

sai d noi sture-caused bending problens as efficiently as feasible. This is
solved in the pethod descrjbed in the introduction in such way that on top
of the transpatErRvapgraiionabi usilinisigsa lave-vphagebighonutentenc sischerge), hrough

deposi ted cons|Bii : £ €.l . of.. supst oi chj ri.c silicqn

oxi de and/ or ié{ﬁ%%\q?@%gﬁ%ﬂéﬁﬁgg%%aoﬁt tgllxl%ﬁl Oanﬁr}g(??ﬁetfg@ﬂé{)@ﬁv&pgm%prﬁt

| east two of =g@ath smektive onswnirbativepplagaetic fivldodffataDat hog net hod al ready
used for the disk production nethod, deposition of a npisture protection

| ayer system by sputtering, deposition of a noisture protection |ayer
system of- SubsI@iRhl evidihtios|duck 88 fetdd Bl BVaflrafibd | RORAGMMGL d8, are
applied at |east conbined in pairs or, in conbination, ‘all three aspects.
In order to prré'%@%?-that by applying said noisture protection |ayer system
onto the substrate face Al according to Figure 1, considerable |aser.
signal | osses through reflection on the substrate front side nust be
accepted,” it iGVPunethedspnophibdnatesitl shdeposited out of the gas phase without

plasma enhancement,
- . . plasma polymerization.

PE-CVD methods are basically called mixed methods, in- which, such as for example -

in reactive sputtering, plasma-enhanced coating materials are deposited out of the gas
phase.



1~ 5 DEC 2003 index of refraction of the material or of the materials of
the noisture protection |ayer systemis selected to be maxi nhblIDEC @8t i cal
to the index of refraction of the material of the first transparent _
substrate, therein in particular said index of refraction nis selected in
the range 1.475n<_1.7, therein preferably in the range 1.55n51.6, |n

parti cul a, witiretHeeskoPe 3f %h@ﬁrés@ﬁﬂ c'.?élsch?h@n @§éxﬂ@rtﬁ% BPvﬁaﬁifg bk

substrate materials, such exanpf e po ycarbo nIn x of
refracti grewgds are menthrwdomeabowe listadl typee afenddresseck e t he absorption
| osses generated by application of the noisture protection layer system it .
i's proposed to select as material or as materials of the noisture

pr ot ect i dinfleya lflrﬁyas'pem af thatpeedeat ihavitiog iafy ﬁéttheﬂ@@)ﬂ pfbv@@ﬁgteﬂﬁ{et%cf ef

whi ch app | erein preferably 0'3. 'If_ the noisture
protectid a%%f" dﬁg‘*@%ﬁyged\g{&}@] tage gve&rﬁtﬁdt %mnlag Hﬁprﬁé‘#ﬁfmgeﬁ'ﬂbfléﬁllqn by 6
15 DEC 2QQ3lkgachi¥adsnsitd ering of a silicon target in an atnosphere
cont ai ni ng oxygen: To produce a silicon oxinitride layer, nitrogen is.

additionally enployed as a reactive gas. Relatively high fractions of

I o8en AR A RSN SRR M BT
transparent layer system as well as the reflection layer system is deposited with a
vacuum coating method of the same type, this first task is solved according to the
invention thereby that over the first substrate is deposited a-moisture protection layer

/ system transparent'in said spectral band, in particular.in the spectral band of 600 nm
to 800 nm, comprised of at least one layer with a vacuum coating method which,

again, is. of the same type.

If it is taken into consideration that the hybrid disks are fabricated in an'in-line
sequence of coating cycles, as for the deposition of the semi-transparent layer system
and of the reflection layer system, it is evident that with respect to the installation
configuration as well as also with respect to the clock control significant advantages.

are gained if the procedure as proposed is carried out.

According to prior known techniques, moisture protection layers are furthermore
deposited onto storage disks with methods which required, for example, several
treatment steps, which can only be autoﬁxated and mastered with relative difficulties,
such.as for example through heat treatment, subsequently fluid coating, spin coating
etc. or, for example, by means of plasma pretreatment, coating, subsequently heat

treatment, to mention some examples.

Under a second aspect thus the present invention is based on the task of providing a

method of the type described in the introduction, in which said moisture-caused
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" reactive gas increases, in addition, the- stability of the sptstbg 2068
process, since poisoning the target by oxygen is decreased. I'n addition,
the uniformty of the coating is also inproved, which nakes possible the
deposition of relatively thin layers with identical effect. It is entirely
possi ble to realize the 1,Stur rotection |ayer systemthrough deposition
st agger ed Pﬁoﬁ?%z%ndﬁﬁ 5@@# @&ffo%eéﬁhfeéfmghlwieé%ﬁe@%r And sp dbat they aomal | y
with flow ggativel %hhpl@lh tbﬁramw@aﬁ@%aﬁpgrgﬁgpondi ng control of the
conposition of the reactive gas. In the preferred deposition of the
noi sture protection | ayer system of substoichionetric silicon oxide and/or

of silicon 1Rk L it fuy t her prefer,apl foposged,.to ,enploy this
With a thit nj‘eﬂs}ési’g%e'nﬁhtﬁa ??ﬂoﬁo‘{eﬁc(‘e% m éf‘&’%‘t&&iﬂn léfd??f%&‘-‘rﬁg}eldyth%bﬁm
Mai nt ai ni nthas aiver &mﬁxsaItraﬁsgﬁui“éﬁﬁ‘ﬁtﬂ:s&a%ﬁin{@ié&hidpﬁof@&ti%!ﬁqigr system,
subst oi chi onetric s.iligﬁn oxi ﬂg as the material” of the npisture protection
| ayer syst BATTRATPRE SR SpRFtR a%‘fé%‘l“?élsﬁﬁi ditleashaoe lajferds applied by

st oi chi OMejgutteting, ON the SixOy layer, which is preferably nonitored by
foll owi ng tthe coating process by neans of a plasna em ssion nonitor and/or
by neasuring the partial pressure of the reactive gas and, with

correspondy i I as I nstant anegus, val ues, the coating process
is cont roﬂjggeg?ﬁ%g%?%%%g?%?%?fegﬁ}ﬂﬁmmw O%ERR Besss éb‘%.fﬂs% 02908’11'18
aut ot i ¢ said enoieftre-onidedibedBEPp bl ad E@ie@hﬁ?%@gﬁsi&é’.r rent and/ or

vol tage and/or reactive gas flow. Wen using Q27 N2 reactive gas m xtures
for the silicon oxinitride |layer, the adjustnent of the refractive index

via the m-xl; | O j US nt,of the 7 .15 DE C 20U reactive
gas flow i-ﬁﬁlg%eél&%éoog@?ﬁ?ée?ﬁﬁ% C”h%n%l"ttg?imﬁ’d&ﬁ@rf'Q@HFBW%@M&” foRese
par amet er softhatrgasparentt saupstratear moturp pestection [fertshStefreid dlobyitedRs) - An

especial ly itabl gat.i ng net hod of the type sputtering is DC sputtering,
such as i nco%%ls%lﬁgafgtﬁeﬁ%t (PR ogﬁﬁ[ﬁt%’f:&ﬁ@.e}lr Icop oxjsde anddriafiat laakul at i on
pr oper t i esonaf laydreofwiicen oaingridgppl i ed as noisture protection |ayer system
such as preferably and in particular of the substoichionmetric silicon oxide
and/or silicon oxinitride, in the case of DC sputtering, neasures agai nst
the known Pyefeestlly @€ lcadf 4@t s8R QalididRg, faken, neasures which prevent that,
due to an insulation coating on the conducting target material, an

el ectrical interference spark formation occurs. This is solved in

particul ar wt pld.cat. i.d _substoichionmefxic sjlicon oxide
and/ or sili conggé?%lti?gi (gea ?iart%gglﬁ&th%g agrsegéfgps%é g@nﬁ?‘éﬁgﬁﬁﬁ@c&%é’éﬂgi’&i con
target and/or thereby that. between a DC generator supplying the sputtering
source and' theg ﬁﬁpu{.terf. source a Céﬁreﬁs, circuit is provided which is
internittent!y“SRPTeHLE" AFQAT TSR BT ERPBhIFE: SHAIIA byeshwéieringo thi s techni que
reference is nade'to the full extent to EP-A 564 789 by the applicant. .A)
further variant, of ,,prev?nti ng said arcing is to carry out the sputter

coating i nt er nflEPREIT, of A TRpiatuse peoteetinn Jayer syistese of substoiohivhestsc Silioon at

| east two provigdad Ha7eebesilicth Bdl ar fromconcentric ring targets.
Furthernore., the noisture protection {ayer system deposition becones
considerably sinplified thereby that the hybrid di sk workpi eces can al so be

ret ai ned i ri,l ur i the respective cpating nethod with respect to
t he coati %%eaééé’ﬂ%?ea.t %?s?ofrg%i‘#]maé?pﬁ%ﬁ%f: H'BF‘V“J.Q 1h Ehree a8peses- and P

unl oadi ng of the workpieces at the associated coating process stations. A
hybri d disk v(\ﬁ'th a first substrate transparent in a given spectral band,
succeedi n]gsj‘ Pices tp Bayerd jhatehy applying seid peaistire protedtivrglayemsystand onsutieeedi ng
it a furtey g | | band, fuyrt hernore
succeedi ng isgl,%%ﬁtrcgﬁlgagt&?%r% gc{/g §§21%%§1%3ﬁ$3§8§5%%8%53ﬁ%0 i T st

subst r at eredgdtiembndhe substose fione sidelmystrbesycbpdSit is furbhddzog08k3 tafd sed
of substoichionmetric silicon oxide and/or silicon oxinitride. In the
followng the invention will be describ in conjunction with further
Figures as well as a preferred enbodi ne exanpl e. The further Figures

depi ct:



Fig. 2 irn a representation anal ogous to Figure 1, schematically a section
froma hybrid disk according to the invention, ' Fig., 3 as at Bubik 2083 of

t he deposited noisture protection |ayer thickness the resulting radial
deviation on a hybrid disk with a protection |ayer conprised of
stoichionetric silicon dioxide (a) or substoichionmetric silicon oxide (b).
In Figure 2 is depicted the section of a hybrid disk according to. Figure 1
Wi t h t he indesaoferefref-gom o€ eheyvabalad or lofithd oratérials 9 thel mpsdureceotettion lapert he

present inventjon vas already descrihed, extensively i .

i nt r oductYHRM %f&*ecﬁetoﬁéec@a,xmﬁ f1 eﬂgcﬁlﬁpgpe .mtgeuxb%fﬁgg%g@n égi}ber 1(Tlaﬁegmtlo t he
i nvent i oy thdArdiaidishhfnp sabREdts, Gheteity & paniiubin skl Irsleprafrefiectiordarssi t ed
according to the invention or conprising the material according to the

i nvent i onelectediis tbag@mge uous to repeat here, and due to the explanations
regarding the present invention already provided in the introduction, the
invention in view of Figure 2. Hybrid disks are gl ued together conprising
two substrateg.4¥ on Sldccording to Figure 2 with a thickness of 0.6 nmm each
coated with the sem -transparent |ayer system 2. and"the reflection |ayer
system6 and -- 3 -. The face Al was with different |ayer thicknesses

coat ed wigd b8 }é;gliag{}pﬁ{ﬂféﬁh or substoichionetric SIOX with x < 2, The

| ayers were apglied y nmeans. of reactive DC sputtering - magnetron
sputtering -fromnetallic silicon in an atnosphere contai ning oxygen. On a
comercially elv5ai I a%l% installation 9 t 5 DEC 2003 SDS131 of the
applicant the fo%lno i"0g process conditions were set: sputtering power: 3 kW
argon flow. 30 sccmreactive gas: 2 with a flow adjusted to between 45
sccm for substoichionetric |ayers and 50 sccmfor stoichionetric |ayers. A
magnet r orinPagtiedar periped ARQL31 of the applicant with nmoving nagnet system
was' applied to attain a maximally uniformtarget erosion. To avoid the
above descri bed arcing, between a: DC generator for the magnetron supply
and the magnetrsi.5ource term nals was enployed a Current circuit or

paral |l el chopper switched intermttently high- and | ow-ohmc. A coating
rate of 8.7. run/sec was obtained which for the preferably used | ayer

t hi cknessaRing2Qtd Borfddtativh ebfiveraionabiubzgratd Mataialgpeions ot etamgleS to
approximately 6 sec. Layers are ohtained wifh n = 1.65;, k = 0.002 for
subst oi cHrcdywerberatsivitle 87 ingeuel riragtion 1, #74-9% = 0. 0002 for stoichionetric
silicon dioxide. The coated hybrid di sks were subsequently subjected. to a
climate test: Froma starting state correspondi ng to 20C anbi ent ,

t enper at Uneordes tapinimizedtehgrrd@®othe labsorpéioailosses gendrated bnepplication of sks
hor s oo 6F TGS raRerion st syner!, FBP:8boLA Bseldfaf Bhedidi %l VO AT

materials of the moisture protection layer system a material having an extinction

constant k for which applies:
10 <k <5 x 10,
therein preferably
k < 10°

If the moisture protection layer system is deposited by sputtering, then preferably by
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“ The test results are conpiled in Figure 3. It is readily evident_that
simlar to hybrid disks w thout noisture protection coating sis”taﬁﬁ 2W;‘]bri d
disks with a stoichionetric 10 S DEC 2003 Si 2 coating, due to the test
condition and due to water absorption, bend by |.5 to 2 of radial
deviation. In the ease of hybrid disks, which are coated with .
subst oi chin i ol qF I } this radial
devi at i On,r@%“%{v;e' sf‘pdl;tice%: iingl&oa:‘)é%lﬁ? fﬁégﬂrﬂﬁ rﬁ%@ﬁ@%‘?&ﬁ%ﬂtﬁ{ og %%@f or of nore
than 3 resulted. Conparable good results 'are obtained with the deposition
of 'the LS ur r.ot. i L.ayer. stem of .sil,i,con _axinitride, Therein as
t he reacmoeﬁgoa@cg ag%@génq >8<t%fﬁtg%§fla%l Rgf‘%gs?négrﬁflgiiﬂe" a@x& 9‘{‘3118}’%%? T gdfFacive
constant s @d] Rtk diphigtgfratiiensr eftnitrogén hiterdgedretliivehgacachivitgds enixturelia
partial pressures. It Ls_ﬁurtﬂgr evigﬁnt t hat  t he farsgrgferred coatigg
mat er i al s,OMH&NE Fhangssignitiraiie e LolShomEH akihtelaper sPAREBNNIGRBRR P the,

entail furd ve(sjé&nihf:féﬁ&t, irRdyaffoadan s-tWﬂiFy B?{H%eér@}tt&ﬁ. BERSsihRe hybrid
di sks expand and”in particular the substrat'es 1 and 5, g eremnt% al so
subst r at e Hoisargog dhartarget 7y guygervis deiraasedhe e eddition dre unifomnmity ofithe

[ f..pol. h . i al. il | d
Subet 1 at o CruRga? §bRRRRTe B TSP Bubli B oo .

prot ect i onayéyerits yéraitabefedd) CPRIdntioelal pdseibld1®d reatlbd tse modftug! pstéctiohy of
the layer material. Stoichionmetric silicon dioxide has a nodul us, . E of
about 30 tlayemtystssa thioyg ﬁgonét%sgeﬁ%ff i Bmsoebgiicgrsoxide ang of siligen The
stoichio s1e a9k | .G L QX | I iRl i acks
i ough wh S B g e L A Rt

t he subst rtaeeonpdsiian chihemeactiwe gdsl i con oxi de or silicon oxinitride has
significantly better mechanical properties, i.e. a considerably |ower
nmodul us of elasticity E and a consi derably higher breaking el ongation

corr?ar eddvﬁntﬁheqir@fe@fﬁdodﬂﬂidslﬁc?rﬁbﬂ ﬂx@&ﬁoiﬂhﬁéipi@tgcﬁ@n Nayeer Bgstarsbpown, sai d
preferre terials can be depgsited sinp) y reactive, sputteri

silicon t G RICHIPTR g_ﬁ%e@éﬁt UM .l%w pﬁn*tlmc{ear-fppséw opt Pb%gqaﬂy

moni t or ed" g%@éﬁt Qﬁgﬂ’é}} 81 Wis! £ 1ckAiBs BF QRIHMATE 16 Yunh Snd fé%érﬁgl,ysB?h that
the refractive I ndex Of.” the substoichionmetric silicon oxi or sificon

oxi ni t ri dempsinvdllyhbhnohe required range. In this spectral range the

substoi chionetric silicon oxide or the silicon oxinitride, also

substoi chionmetric, which, with respect to the refractive index, neets 1x

1 5 DEC 2003irtiainthg egdiopitehéchstanty hrandak kiith tHesaseadaibistdidiofettc siSetice in
contrast to . the stoichioqet&#c si,licon di oxide the substoiihiggftric
silicon oxPdee 8 tag maderinlgfithe mqisure BRRISCHI laer sYateruP 53160 altes to a
signifi Caréyszleyisé WEhtARAESES a Aekikdd SRIdNToMBER /Y GiheddifD cmgef, Whiehget i ve
barrier is forned on the substrate, and spetiffcally eVeh starting fromthe
m ni mal | y piséspblyenohiigeed bhfalovesg dbe epatiy praceTthey spans of arglashaes
required for

Y y _ | ' L L hi 0
w ndow, \Ah?r%ﬁgll%s ‘ggﬁﬁ;&? %Il'c‘l&)}f]oorr ysé}f? f%&%%}asﬁ%&%g} ?%s eller %E:c’\q&\tgg? ip%fr}gf%afleg{r%’
system as wfthlcoagespbadingfmbedreiredwhlules ap ipaaetahed @yeriuey the tvatidg preeshis

enphasi zed that, the .senj - nsparent | ayer system.is. preferably, deposited
by react i ve@r¢&olied Ry T§6H';att¢§{'%ﬁﬁgxa§ﬁﬁqﬁ thé\pnpgy?gpg&gﬁb_ﬁo& PBFOéI‘%/téF carry out
bot h coat | pgsweRReR ko SGMLLE %%Qﬁé%ﬁchh?%é?éur?é&ﬁ%{&/%?%mgé hHA PoPFkAGET ON
| ayer system at one and t'he sane sputtering station. Since, furthernore,

t he opti cagasaewnechani cal properties of the noisture protection |ayer
system in particular wwth the preferred use of substoichionetric silicon
oxi de, depend strongly on the exact mai ntenance of a desired stoichionetry
ratio, it Whenasihg©,pblkeatiatgds naisttiras idrethetsilicondxinitrid & éayeoathieng
process. Thjs can take place by ans of a, plasnma em ssiop nonitor,,for
exanpl o byATRSERAY: G thRE=FARORRIRISK P12 P TR R AT Ao Ao YR TR Ghhe

em ssion lines, or by, neasuring color changes of the plasma of by
nonitoring the reactive gas partial presspre by neans of a nass
spectroneter, and in situ regulation of the. process by adjustnent
intervention in particular into the reactive gas flow, optionally the

el ectric discharge paraneters. If constancy is ensured of the process
paranmeters set over a sufficiently long tine, the drift of these paraneters
and therein the drifting of stoichionetry ratios during the nmeasurenent of
the refractive index .on fabricated noisture protection |ayers; for exanple
by nmeans of ellipsoneter and/or absorption neasuring, can take place after
the coating with correspondi ng corrective intervention regarding the
process. During the also preferred deposition of silicon oxinitride, a
correspondi ng nonitoring 12 '




1 5 DEC-2U03 of the process can even be omtted due to the high process
stability. Through the procedure according to the invention, orf%BEC0:E
hand, the fabrication tine of hybrid disks is not extended or only
insignificantly so; the coating process preferred according to the
invention can be readily automated, can be readily mastered and can be
extremely well integrated into the coating nmethods which axe in any event
pr ef er abl y reanbiveygad fion isheveprppdsible withott miesithyihg iadd degilatioh nf gessti cul ar by
usi ng substgichi j idicon. oxide and/agr,of substoichionmetric silicon
oxXinitri detpgg&%tgggen@%g r%’f gélt%g%kg?ﬁgﬁ R{)‘?Sé‘tl-’i?rog the SRAIVR @Sk ayer system the
specifications for the radial deviation of such disks are readily

mai ntai ned., Furthernore, the preferably ysed materials can be realized by
the use of %ﬁ%@i‘ﬁé&&%&-ﬁ&& E&ﬁ”i‘QFL f B e spREeRNg ifaRG) spusterisgl sushn,
oxygen and a8ii# HagelarBrbghdr R utREIngMhas i irls! o en, for
the depositi on&.)of otaﬁer '%&éygr yusterrrlﬁ’. on hyof)g%d&%?}slﬁg{,sql}]ag%e %/r%gkz%{es;@ﬁghe
seni - t r ans paaterials lagplied oy snastusmpradéctiondayesfdyeter, aach ay prefeseblyeand ot her

met hods of _g_t ' . tering. are, applied, faqr,exanpl e CVD or
pl asma . pg%léréeﬁr@%z%ttlaé%,ﬁg%]t\n&tch{ogﬁgtgggﬁ%@%Bé farH(a 5HiceR pxirgt *fg’nfq e

| onger spubf@&Q sputtering, atdasures agaistefhednota sb-edidd REiAEt 1R Y alieh,
preferably_al so enpl.ayed for .the, de o_sitio? of the noisture protection

| ayer syst g}ﬁas}ufestqﬁty%pé@vgpgmﬁ, de i Finskiation cogfipgiop the IcPedRCtng targeind

si1icon OXititbfialfgn eRERiAIIMARTERA WA (AR, Ml AN OAD LR
i's entlrely_EOSS|bIe fox further el énents to 'be present, tor ex I'e'1h a

conpound S pRicetien ehspdd subsipichiooreteis siiconiodtisle anveioeisiliceni s smal |,
even very i &Rﬂ; - - . o 9 nt Glainms 1.
Met hod for'%g?] gg%%ﬁﬁg ytﬁrgluéggﬁégﬁ‘ﬁé P ﬁ[}gt?r dé@ﬁ@ﬁ%ﬁ%@%%@&{%fpby

t r anspar enthatipefvasineRCxrneratar supalyihg the speiterigesdiung: artd tha spayy@r system
(2), sem - ' Li ' ~ 1S ' It further substrate
(5) tr ansganeaprabe bk froR o IGERIERY SueRe B Ehdyer syt om
(6), char adtwerdhzed. With bespecivierthishtectriiged réfeiRnsd iy @ade S0 fullt &tdnt )o@

noi sture p@ﬁ’}%ﬁ@%%%lb%ﬁéﬁfféﬁtem is deposited conprising at |east one |ayer

of subst oi $Rtoxi de and/or at |east one | ayer of silicon
oxinitride. 2. Method as clained in claim1, characterized in that each of
the sem -traﬂ% arent, | ayer system (2), the reflection |ayer system (6) as
wel | as thé YREant of RievPriing§add arsing isttepeserst edt thetsputter eqnating) coat i ng

met hod of {he: SRy 5 gl [ |_ai 2,
characterized nﬁ nt Egﬁﬁeega?rno?ﬁa% %@gfbg? sZsct i or?gﬁ grfeﬂrgoéyagtléeg%ﬁ-@g 3@%‘8%?? ed by
sput t er i ngtargets Nintpeoticualsr fomi coeutentmiconeg tirgetsai ns 1 to 3, characterized in
that the refractive -
Furtherrﬁore-, the moisture protection layer system deposition becomes considerably
simplified thereby that the hybrid disk workpieces can also be retained stationarily
during the respective coating method with respect to the coating source. This
facilitates considerably the loading and unloading of the workpieces at the associated

coating process stations.

A hybrid disk with a first substrate transparent in a given spectral band, succeeding
it a layer system semi-transparent in the given band, succeeding it a further substrate
transparent in the given band, and, furthermore succeeding it, a reflection layer

system, comprises between the first substrate and ambient atmosphere a layer system

8



20 index of the material of the noisture protection |ayer systemi
selected to be at nost equal to the refractive index of the nnt"er% bgp 2(9?3 t he
first transparent substrate (1). 14 1 5 DEC 2003 5. Method as clainmed in
one of clainms 1 to 3, characterized in that with respect to the refractive
I ndex n of the noisture protection |ayer systemmaterial the following is
selected: 1.47 < n 5 1.7, 5 preferably 1.5 5 n 5 1.6, in particular
preferred n <_ 1.57. 6. Method as clained in one of clainms 1 to 5,

characteri zggy ﬂsécf”@tisufbﬁ’troi&\'&ﬁn&f‘ili ishebi %&%%ﬁ?ﬁtt/_@%ﬁeoﬁfoxfﬁhﬁd@?i sture

protection [ayer systemmaterial the 1 owi ng I's selected:
10- 4<_k< 5x10-3 preferably k < 10-3. 7. Method as clainmed in one of clains

1 to 6, cha terj,zed in that .t he i sture .15, protection l.ayer, systemis
deposited o TeaelrvoeBeettihy Tl e HieniT SRR i e ates
cont ai ni ng @XNGEER I%fe@fén%ﬁbomﬂem &0Ga8. 8. Method as clained in one of
clains 1 to 7, characterized by deposition of the noisture protection |ayer

systemwith a systemthickness of at |east 10 nmand, 20 preferably, of no

nor e t han 5Hén 9. Pl—b{ Er' e"ﬂ sk with a first substrate, transparent in a
gi ven spectt i ahr%, 1%uce:écge %td by a | ayer system sem -transparent in the
gi ven band, succeeded by a further substrate, transparent in the given
band, and sFucceeded further by a ref{ection 15 . .

g 2 In a representation analogous to Figure 1, schematically a section from a

hybrid disk according to the invention,

Fig. 3 as a function of the deposited moisture protection layer thickness the
resulting radial deviation on a hybrid disk with a protection layer
comprised of stoichiometric silicon dioxide (2) or substoichiometric

silicon oxide (b).

In Figure 2 i$ depicted the section of a hybrid disk according to Figure 1 with the -
same reference symbols, but further developed according to the present invention.
As was already described extensively in the introduction, over the face A, of the first
substrate 1 according to the invention, the moisture protection -lay;er system 10 is
provided, deposited according to the invention or comprising the material according
to the invention. It is superfluous to repeat here, and due to the explanations
regarding the present invention already provided in the introduction, the invention in

view of Figure 2.

Hybrid disks are glued together comprising two substrates 1 or § according to
Figure 2 with a thickness of 0.6 mr each coated with the semi-transparent layer
system 2 and'the reflection layer system 6 and - 3 -. The face A; was with
different layer thicknesses coated with stoichiometric SiO2 or substoichiometric
SiOx with x < 2. The layers were applied by means.of reactive DC sputtering

- magnetron sputtering — from metallic silicon in an atmosphere containing

oxygen. On a commercially available installation
9
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15 DEC 2003 1 ayer system characterized in that a |ayer sys 5 2003
subst0|ch|onet¥|c silicon oxide and/or silicon oxinitride is pr V|8§8 -
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To avoid the above described arcing, between a-DC generator for the magnetron

supply and the magnetron source terminals was employed a current c1rcu1t or

parallel chopper switched intermittently high- and low-ohmic.

A coating rate of 8.7 nm/sec was obtained which for the preferably used layer
thickness of 20 to 50 nm yields a coating time of approximately 2.5 to approximately
6 sec. Layers are obtained with

n = 1.65; k = 0.002 for substoichiometric silicon oxide or
n = 1.47; k = 0.0002 for stoichiometric silicon dioxide.

The coated'hybrid disks were subsequently subjected to a climate test:

From a starting state corresponding to 20°C ambient temperature and approximately
40% relative air humidity, the hybrid disks were stored for 24 h at an ambient

temperature of 50°C and a relative air humidity of approximately 95%.

The test results are compiled in Figure 3. It is readily evident that, similar to hybrld

disks without moisture protection coating system, hybrid disks with a stoichiometric

10
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A P c' n' 'substottXiNemdttit s111con oxide, a highly relevant reduction of this radial deviation, as
a function of the layer thickness, of up to a factor o £ more than 3 resulted.
Comparable good results are obtained with the depasition of the moisture protection
layer system of silicon oxinitride. Therein as the reactive gas a gas mixture of O,/N,
is empioyed and the optical constants adjusted through the ratio of the reactive gas

mixture or the partial pressures,

It is further evident that the far preferred coating materials, namely substoichiometric
silicon oxide or silicon oxinitride, entail further significant advantages: |

‘With temperature changes the hybrid disks expand and in particular the substrates 1
and 5, therewith also substrate i according to Figure 2. Thus the coefficient of
thermal expansion of polycarbonate o as a material customarily employed. as a
substrate is 65 x 10%/K. The stresses resulting in the moisture protection layer
system are proportional to the modulus E of elasticity of the layer' material.
Stoichiometric silicon dioxide has a mddulus E of about 30 to 100 G_pa, the modulus
E of polycarbonate is 2 to 2.5 Gpa. The stoichiometric silicon dioxide is highly brittle
and easiljr develops cracks through which, independent of the layer material,

moisture penetrates to the substrate.

Substoichiometric silicon oxide or silicon oxinitride has significantly better mechanical
- properties, i.e. a considerably lower modulus of elasticity E and a considerably higher
breaking elorigation compared with stoichiometric silicon dioxide. As has been
shown, said preferred materials can be deposited simply by reactive sputtering of
silicon targets with high deposition rate. With the aid of optionally monitored
process operation therein the stoichiometry is adjusted 'such that the refractive index
of the substoichiometric silicon oxide or silicon oxinitride is within the required
range. In this spectral range the substoichiometric silicon oxide or the silicon

oxinitride, also substoichiometric, which, with respect to the refractive index, meets

11
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‘Since in contrast to the stoichiometric silicon dioxide the substoichiometric silicon

oxide or silicon oxinitride tends to the formation of cracks to a significantly lower
degree, a virtually water-tight efficient protective barrier is formed on the substrate,
and specifically even starting from the miﬁimally specified layer thicknesses of

10 nm. The sputtering times required for the deposition of 2.5 to.6 sec. are well
within the time window, which is required for sputter coating of the reflection layer
system as well-as also of the semi-transparent layer system. It must be emphasized
that the semi-transparent layer system is preferably deposited by reactive silicon
sputtering, such that it is even possible to carry out both coatings, namely semi-
transparent layer system and moisture protection layer system, at one and the same

sputtering station. |

Since, furthermore, the optical and mechanical properties of the moisture protection
layer system, in particular with the preferred use of substoichiometric silicon oxide,
dép-end strongly on the exact maintenance of a desired stoichiometry ratio, it is, as
has been stated, advisable to monitor the coating process. This can take place by
means of a plasma emission monitor, for examnple by measuring the intensity ratio of
oxygen and argon plasma emission lines, or by. measuring color changes of the |
plasma of by mohitoring the reactive gas partial pressure by means of a mass
spectrometer, and in situ regulation of the process by adjustment intervention in
particular into the reactive gas flow, optionally the electric discharge parameters. If
constancy is ensured of the'pr.ogess parameters set over a sufﬁciently long tiine, the
drift of these parameters and therein the drifting of stoichiometry ratios during the
measqremeﬁt of the refractive index on fabricated moisture protection layers, for
example by means of ellipsometer and/or absorption measuring, can take place after

the coating with corresponding corrective intervention regarding the process.

During the also preferred deposition of silicon oxinitride, a corresponding monitoring

12
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Through the procedure according to the invention, on-the one hand, the fabrication
time of hybrid disks is not extended or only -insignificantly so; the coating process
preferred according to the invention can be readily automated, can be readily
mastered and can be extremely well integrated into the coating methods which are in
any event preferably employed in the production of the hybrid disks. In particular
by using substoichiometric silicon oxide and/or of substoichiometric silicon oxinitride
as the material for the moisture protection layer system, the specifications for the
radial deviation of such disks are readily maintained. Furthermore, the preferably
used materials can be realized by the use of nonpoisonous cost-effective raw
materials, namely of silicon, oxygen and nitrogen. But it must be emphasized that, in
particular when for the deposition of other layef systems on hybrid disks, ﬁamely of
the semi-transparent layer system and of the reflection layer system, other methods of
a type different from sputtering are applied, for example CVD or plasma
polymerization, within the scope of the preéent invention no longer sputtering but
‘rather, as stated, said 'coa;cing method type is preferably also employed for the

deposition of the moisture protection layer system.

'If the preferably used materials, namely silicon oxide and silicon oxinitride, are
addressed here, this should be understood that it is entirely possible for further
elements- to be present, for example in a compound SiON,R, in the case of silicon

oxinitride, wherein z is small, even very small, compared to x and y.
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Patent Claims

1. Method for producing hybrid disks with:
- a first substrate (1), transparent in a given spectral band,
5 - succeeding it, a layer system (2), semi-transparent in said band,

- succeeding it, a further substrate (5), transparent in said band,

succeeding it, a reflection layer system (6),
characterized in that over the first transparent substrate (1) a moisture protection
layer system is deposited comprising at least one layer of substoichiometric

10 silicon oxide and/or at least one layer of silicon oxinitride.

2. Method as claimed in claim 1, characterized in that each of the semi-transparent
layer system (2), the reflection layer system (6) as well as the moisture

protection system is deposited with a vacuum coating method of the same type.

15
3. Method as claimed in claim 1 or 2, characterized in that the moisture protection
layer system is deposited by sputtering.
4, Method as claimed in one of claims 1 to 3, characterized in that the refractive
20 index of the material of the moisture protection layer system is selected to be at

most equal to the refractive index of the material of the first transparent substrate

(1).
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5. Method as claimed in one of claims 1 to 3, characterized in that with respect to
the refractive index n of the moisture protection layer system material the
following is selected:

147<n<1.7,
5 preferably 1.5 <n< 1.6,

in particular preferred n < 1.57.

6. Method as claimed in one of claims 1 to 5, characterized in that for the
extinction constant k& of the moisture protection layer system material the
10 following is selected:
10*<k<5x10°

preferably k < 107

7. Method as claimed in one of claims 1 to 6, characterized in that the moisture
15 protection layer system is deposited by reactive sputtering of a silicon target in

an atmosphere containing oxygen or oxygen and nitrogen.

8. Method as claimed in one of claims 1 to 7, characterized by deposition of the
moisture protection layer system with a system thickness of at least 10 nm and,

20 preferably, of no more than 50 nm.

9. Hybrid disk with a first substrate, transparent in a given spectral band, succeeded
by a layer system, semi-transparent in the given band, succeeded by a further

substrate, transparent in the given band, and succeeded further by a reflection
15
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oxide and/or silicon oxinitride is provided between the first substrate and the

ambient atmosphere.
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