T

; GHl JKLMNe3ef Xczz{$~F 6TXL1 Title of the Invention Substrate for
information recordi ng nedium Information recordi ng nedi um and Process for
produci ng I nformation recordi ng medi um [ 0001] Background of the Invention
Field of the Invention The present invention relates to a substrate for an
information recording medium an information recordi ng nedium and a process
for producipgeanfri pher matreanibacordi ng medium Mre specifically, the
present invention relates tq a suhstrate for an informatj.on recordi ng

medi um whi ch substslllgl‘sérl'?i? %iodfh IOEEREd O FEGCAESY- BESL"SY effi ci ency, an
i nformation recor dinf@ rimadiivi ¢eRpridiingg médiult ianldayeoedsfsi Ifmrhavi ng an

i nformation recording | ayer _f rnedtpn t he sub trateu.and a process for
produci ng an excePF@%ﬁql oﬁﬁgﬁ%ﬁ? reCordiang Smedi T Whi'ch conpri ses keepi ng
the substrate[On0Oaltenperature state suitable for formng the nufti-Iayered

film [0082!1R5|8t8d %r%hgtﬁkggggaoﬁs a substrate for an information

recor di ng i sk, conventionally, there is used a
substrate nade of a lithiumcontaining alumnosilicate glass having a high
Young's nodul us (&; 9.4 P hA290118Q962) or a substrate nade of a
crystallized glass having a crystal lTayer precipitated by heat treatnent of
a gl ass having a Shecipresennposivensacfe.reglaterP- po2@00osulgoo2ye [FO@03] The
nfor mati gf IiGORHNG JIPALU Eei R ORUEeHnDY ST (hAGrA. AT rea¥eLdd 11 M
including an information recording |ayer on the above substrate. \Wen the
mul ti | ayemedifinl andsaf praeesen fokePapevieiadhapr Anéorpgt ieRanplrer dineg
substrat eylg; finl st MJUd ogycedr i 8L 91 @, Skhgt e difat i RGeRONEN Ofrcdates
filmformng apparatus and heated up to a tenperature at which a filmis
formabl e b9 spuseksipgte IPrafanr ipRermahperatifc@ e nchanebet r #hd obs

suf ficieng|¥stpareasad, e subshrate irsabiansbarnedttagaefifist ehicknf or m ng
zone, and a |l ayer corresponding to the |owernost |ayer of _a mylti-Iayered
fi1mis 1 BRMEA oA ERE oL HRGUHBNOT AL HeC QBRI RS FsMHLARSTEHREES o a

second fi FmfOMANGZOAR, iaFdraatayer itscdedimsg oayehe doxwesdrosh lcayger. The
substrate is transferred al ong filn}forg%ﬂg zones toward a backward end

zone to fBPRFFEPERs adlfes& i RPNV e, “Sher RBYIPRE Ful 8- | &&Fea it m

i ncl udi ngiafoirRbherBat i LscseEDigi fgdliayerwh el ocorg rasesheksabhihg attée Si nce
t he above heating and filﬂ1forna ion aretcarrLQS utbgnde% a lOM/%@%SSUFE
attai ned BYPHEE2ERhAdstT ohWPERA ALY G c AT Fumht Fe Sanove hRAFFRY i

i nevi t abl yupetfoegedely falmon- contact nethod. Heating by radiation is

t herefore suitg@lg for heating the substrate. [0004] It is required to
performthe ab3v&fi I m formation before the tenperature of the substrate
cones to be | ower Rianddhartterfpertaimeng suitable for the filmformation
When the |ayer foratiaon s . to ong, : a . th rate
decr eases, and thgﬁe%ff%ééﬂgﬁféi%#%b?gn%ﬁﬁgf&?FPﬁé g#??fggpb §§§§$?gin a
subst r at estehpersat air magoktiici ehts¥,orcéuvenngonal dyer therg fid nhéedniang zone
posi t i oned, 8L,.a, gt ef,,3La08, Far kqepiing. Lha SURSLEA! 613k dolihmdrmbl e
tenperature fTor a lohg period tinme, 1t my be t |nﬁable to heat the
substrat egitesa hhghéngt eapehagiur e OWikETs t MOBUDET r dite theat ITFG A0 lis

smal I, it;hgokequigied toinaraasedhe heali pgybtae1peekodl adhd nalviing al so
required to increase the residence tine perloﬁ of the substrate in the
heati ng zenerymial esiviehcereriplpereddbyf homd sutptmant i of egclylass
filmformngizgng cpees rie kenheraeronand it i ypna-bongen 1peasihhl e to

mai ntain the sufficient substrate tenperature in the filmformng zone at a
| ater stage. FUPPREd, there is no way to inprove a throughput, either.
[0005] For increasimg theohRating rad€ord ey e e pesspidyuespl eyed a
means of irradiating the substrate wth 3 li.ght, havi ng hi%her awer .
However, fRETBAEDI ém MeltHailayeselst fdtd mdds1oa1a%l 48s o I§@%§f¥hte
made of areeystahly zed/gt ass has | Syotvé gblibakgatpli ohero that miultiis

difficult to attai sufficient heating efficiency. 006]. Summary .of the
| nvent i onlavered lem is formed on tﬁ% above sdﬁétr e,]for example,

the substrate is first introduced into a substrate-heating
zone of a film-forming apparatus and heated up to a

temperature at which a film is formable by sputtering.




Under the circunstances, it is an object of the present invention

to' provide a substrate for an information recordi ng nmedi um whi ch substrate
has high infrared irradiation heating efficiency, an information recording
medi um conprising a nulti-layered filn2including an information recording
| ayer fornmed on the substrate, and a process for producing an information
recor di ngafedicunthé n tenimdr st good dinf oheat sunstezos diig sedifimiently
fabricated by keepi ng.the_above bstr patur t i_table
for fornlﬁ ¥ﬁ85ﬁﬁvtg: y%?%%t¥|f%16F gerlggﬁg%éggﬁ |C|e§ §%€a?3%§10f t he
substratefmmmhng axshnrtapereodlmyexruerreepﬁﬁﬁlﬁgrtachtb@rﬂgwehmoamove
obj ect, ! he BLesent 1 YPRIofs, Layg wadR didl | Q8P heandpasad . esul L,
have foun ¥ 1)” a substr gl'ass or crystall'ized glass
havi ng a Tegnonthhasubasratepeettahnsfamgﬁﬂttaneesetoadpﬁed@tépmmn@@ val ue
or less i oShegid enqt ﬂﬂgg 2 syhst mpde.pf apgl.ass or
crystalllgeg grgﬁé S omrﬁgkaq%bggé t?gngﬁgttanceﬁﬁ%ﬁa p?g%eternrned

val ue or bebstouse dpedidansfisasergidng ahgen-{Synngubskeat Eornade & a

gl ass or ng%a&h' Z@Hdgl eﬁ eCopbai Al Ag an, Jdfd ara%d Aserhenls madef, a
specific netal oxide, a substrate de of glass or crystall’ized
gl ass hathgrabﬁre@@PeMﬁhﬁ&Tkﬁﬁﬁﬁﬁﬁ éﬂlﬁate@ceﬂﬁ%%gtﬁelaB@i@rﬁﬂﬁﬂ%las a
substrate E@Bré&‘ngnfﬂ‘gﬁ@i" QR rees?rrgananm@hems&eatrare has daeke fowad that
a good informati oA recordi ng nedi um can be produced by heating any one of
t hese sub3bpiEed 9L addt FAATW R IaTHAY /L P aFaaBdeFordithgiader a

nul ti -1 aY§6ﬁdpEb|s§h'r@Cla'ﬁ@'anﬁe@nb'ynTEqusW%Echg[lsﬁ:Q@QF diina baygcu@m Bymdr mng a
mul ti-layered filmincluding an infornmation recording | ayer on the

substratetbﬁdépoﬁéat%ﬁt%ﬂ?e%ﬁﬂ%&ﬁ?%ﬁ%ﬁ%%gp?af%r%?d b%r@d@?@rﬁpﬁéﬁc$alue or
| arger inpatheati nguggeneng T, PrageatibAVeld | @Rehasokeens eotghb bé edoan t he
basi s of the above flndln% %0008] That is, according to the present

i nventi on'®8RheP8 &P& FHOFTIEGS (1) a substrate for an information recording
medi um whrchooﬁamade of a glass or crystallized glass having a regi on that

has a spectral Ir%ht transmitta ance of P 0{ s§ ¥eite SLer s of a
t hi ckness of 2 nmim & eRABHEH h-F anget of ™ 2t #80° R Eo 3P0 Oﬁﬁi 6 e
referred befage" &W@ﬂﬂeﬁpﬁﬂatﬁmeeoﬂatherﬁub@ikaieuﬂnﬂe&ﬂtpfbe dower

i nformati recordi_ng medi.um_  whi.ch e .of I rystakdized

gl ass shogﬁ gggpgc eraturﬁtsﬁﬁgﬁg%%tggﬁeéﬁb q?%ﬂ?%ﬁnﬂFg§§¥§onerted in
terns of ahehﬂa&&esieahﬁlnun(ﬁ&ke&wnﬁqaM@W@Jeh@ehtempgeabﬁre 250t t O

et o EiBeRE L8 SIS 10,25 SRk WA & & o NELEN AT bEb ch Shp SRt rat e
for an in orna Fon recordi ng ne Ich is nade of " a
crystalIrzeddyﬁfm;uiﬂntwnangaan|aﬁ$ub$£kam$otbenerahare|§U£ﬁhmmam§cﬁ at
| east onegfIpt al, ﬁghﬁft e A 4L O £ EARDLL 1 £ akaneyhgsww%d@@%ﬂese
neodynrunr praseodym um i'um cerrum vanadi um chrom um ni ckel

nmol ybdenukpthol witégeor &oli vperaimd vrm@;hsm@stmtesetr A éléer—é@ma@}@r
magnet i ¢ Eeﬁgé%ggree%wa( LRE S&f L4 e@'ua@ ape "subsbrate;idkabekeipafter),

(4) a substr or an informatlon recording diumas recited in the above

(1), (2) bepag3)thehigybstrate bé%eate@l%@errr@m%ﬁna&nl%th iYATSTar éder ay,

(5) a subgihateaker nadcinboraRel ar Leeandi ng 'f[%d'r'éghl\ﬁ’@ddﬂo' snmdaf a
gl ass or crystallized glass, contains nore than 20 m of water and is to
be heatedth§ | PRABLASI oRLWEt hPPREPEr edBRAy %?o:%% Feﬁerré@QH}%%? dbstrate

4" herei naht@ehse( Bhed I RIL 0 a@bff&@raﬁt tpa seeetdraee in5 tiedi um
which is made of a glass or crystallized glass con %E 8 i nfrared

absor bent "ER&ENFs Zooxi dePf FaFLFABASE SrEendesL efﬁ&?ﬁ?ﬁﬁ¥e
copper, CQbalgtaChytﬂlﬁmﬂﬂﬂmlwgﬁﬂ’@k | e:ordi’t&t)dtyrﬁﬂlbl@].}]@ﬁ@.éepdyﬁﬁuﬁt rilsobid.lm
cerium vanadium chram.um nicke enum m_um or er

Whi ch | s 16P0ege £0r by i o TotalBtirt e mPPE TRy 8P FIERAS

f or med bytemptetrertumg afhertweatiing-byrimi hadi adheon awi th i Hirar edtragy. t he
nultl-lay f|In1 ncl udi_ ng an _i nf.ornmati on recq dlgg8 qyer &%%_Qe referred

to as Ef EF& 5t er@?fsa |Hﬁgr§§tﬁgﬁrP§€oFdrng unrconprlsrng a
nulti-layered[ddﬂﬁm forned on the substrate for an |nfornat|on recordi ng

medi um as recrtedEr any Qne qf the %boMgaQ}hgto % t{ﬁéf@ﬂ}d Jaxg;ed
filmincluding an iNf or mat i on 1 ecor |ng ayer a’ process for producing
an i nf or nebisenblecemngiloyened maalmys bdrama@daaWHMQlth&y@m@$ﬁhﬂﬁﬂlwndﬂudlng
an information recording |ayer on a substrate for an information recording
medi um the process conprising transferring said substrate heated at an
average heating rate of at |east 10C/ second in a heating zone, along
consecutive filmform ng zones, and consecutively formng | ayers for
constituting said nmulti-layered filmin the filmform ng zones to formthe
nultr-layered frlnr(to be referred to as "process 1" hereinafter), (9) a

o r




(11) a process for producing an information 6 recording nmediumas recited
in the above (8), (9) or (10), wherein the substrate for an information
recording mediumis heated by irradiation with infrared ray, (12) a process
for producing an information recordi n@ nedium which conprises heating the
substrate for an information recording nediumas recited in any one of the
above (1)1ilght Gabdhd riaghati powskt h hefeaced tay prEblemMiRg that a

mul ti-layered filminc udiO&g an information record] ng | ayer ;on said
subst r at & Y5 e ei“@‘*eed o s IpPGCes82" 2hef BPRGFTEF) . ™48) A prdcess
for produdyid=an idddrglisonnaecdodi hdgnedabeprphich, cemprbtses ftorig ng an

i nformati .ecardi.ng layer on the substrate for . i.nformation recording
nedi um asdol&etré'ﬁ itﬁ’qeﬁ@y% So‘#{]lhcele b%\}-éea(rf)nq oe%J)CJaW%‘eat ing the

substrate by[0@@&adi ation with infrared ray (to be referred to as "process

3" herei uft%rl) Oafnq:rgel A Rragess. for producing an information recording
medi um n information recording |ayer on a
substrate for an information recordi ng nmedi um which substrate is made of a

gl ass or crystalli gl.ass ¢o | 'g% i nfr d_.abs at,. )l s an
oxi de of at | eastﬁ%&;\éeir m@%l ‘gle]f]%\%b% r%ér:ﬁ i ?fgn?{%osg‘ergﬁ%ﬂgl {D? y%};léér bi um
manganes @ ersegdy i rum n tpircars el o i deni 2o bd whg t oelre Ui e aldh emmatir @i um

ni ckel, QQﬁ 7i,4m iu ati t he.subst

i rradiat irpo?alncyvm nf gglr;ie ILE\r ayl’tjfe%}pb_emrlg?grg?gg toﬂ%’s " g%ggess{ﬁﬁ'&?é(d

her ei naf tigmpad0009] Peeténgede Ehbobienent s 36f LhECKFRREAPNONT FFPRTRIREd

enbodi MeRtsy:Qfm t NEREESEMh! NeNntdon: M1 dydie expEaifed jine16R8 nr degy of the
substrate for an I nformation recordi ng medium the i nformationrecording
i

nedi um and fi@adrisdesee¢ofdinddbeyYsy AArmafoPRaithen sStESSdtfy M uin

<Subst r atg f Qs AN b AT PLBRLEGRG" @EOT O AGriBE] s> rdBerauhgt mlde W AN
information recording nmedium ~ 7 provided by the present invention, has
been commhet@d droede bBSPENRELiPRe IEEPFEW HyECRdMgS [fFRIIcak il R¥

cont ai ni NG P07 itk ArBA HuBstHass GO &l dhiptr 84107 aich BR20upadieul arly
suitable as a substrate for. an information recordi hg nedi um)?%i,s an

absor pt i P INS Ty iHH F B IR & WV e MY s L 3L nm A
crystal | irzed igl@sse ther enfbad s dasi it abasteo feaidriod Foff teifid ci ent |y
heating a suF é(ﬁ e made of the glass or a substrate made of the
crystallized @1 by irradiation with infrared ray, it is desirable to use
infrared ray havihngr a Bekisutimgn tdhe abavevevavebéagth redicon.pfdddiif When a

substrate is heated by irradiatjon with infrared,ra SO er rmed on

The substrEEIE A Ao T T T LA i s 1 e or e

i nfrared frraynd et abkprbedutecreasenmadsootfhat gltasss adestrabial tozdat t he

substrate .before the initiation _ef formatiaqn o e . en.t

formati orglc?fssarpaf‘ﬁjf%? nat f%%l?%cgir%a?:néa ayaersr}ies tf%alm oémlg%ﬁegbnf/l%t\e/%ﬁ%ng he

substrat @ bpriede&diratinead wihbuenfarar édssayinaasubpeciéntl ywaeebendigat i ng

effect can bhe attaine t e SLr vi.ng i ared

absorpti o}:rr%‘.ng[e(mli?)Fogri il%')r%rsre%géa‘l%%g ‘?%%gh%)i c&]gag&l:atgeg?l sjtg i%*%%%%%éto

mat ch t heylease| ehgyhnehiac spvas: e ki ausmspezreal ofntterziedettrniiedr ed ray

and the ti n f S j t ot and
PPN Praks Wyl enoLlof e £ SUBSL Bl G e Biagd) Ot ey ag

increase the infrar y pover. 1n the case of a carbon heater in a

hi gh- t emparatrat steade agfan DARRSr @F ay sadrldeed HELdSHurOREaRE Ear bon
heater cafy benERGreasesddbdriCiRAs nget he fomereof htssr ediiy, sbwever,
if the radiation fromthe carbon heater is taken as a bl ackbody radiation,
t he heat efd)t edpesabatsatacrmeades cdduedt ST nGreaSEYFhathéZPApILla%Dd t hat

the maxi mypMmay ehengtdndie sPadd urbakehie dNf Laked rayits 8the above
object as a substrate for an information recording medium.
And, it has been found that a good information recording
medium can be produced by heating any one of these
substrates by irradiation with infrared ray and forming a
multi-layered film including an information recording layer

or by forming a multi-layered film including an information




shifts toward a shorter wavel ength side and deviates fromthe above
absorption wavel ength region of the glass. It is therefore required to

i ncrease the consunption power of the heater to excess for increasing the
heating rate to the substrate, and thefe is caused a problemthat the
lifetime of the heater is decreased. [0013] In view of the above points,
desi r abl yseddw@i g or gvepnoalf de ghiasisrdte t higdaboreaawel engtdveegyen is
increased, the irradiatign with infrared ray is erformid in a state where
the specttsf ki mthSvafdl efigt REGEC T RFPERE r‘é%/l“g%d Yhe 8686 pt £Bn Peak
wavel engthefiridezsnbst rene presbhoudghvehdiehose st ®erachcaidibst ednént he
heater input ,is not %'nctgea%gad to EXCESS. Since the substrate has the form
of a thin Pl & EUH a5 T PTEF nf b1 %1 sk, the fol lowing substrates for an
i nformati orf00&&ar di ng medi um are desirable for increasing the heating
efficiency. [0014 t he basis of the above finding, it has been found
Chat “the. substrat °Fbr 16 ARFGERRCBon oy 00 it Sl M TRaLs bor TS

ef ficientattreginangidndirradiation with infrared ray before the formation of
a multi-layered fi i ncludi i-nfornat r.di I 2r_(any | ayer
that is forned beé%?e hgﬂgg’?%ﬁ??o%ggf agﬁabgﬁgﬁlﬁggpgngggggﬁgﬁﬁg | ayer and

i s for mabhealivn howh ilvdat i g meede befexcl| gdedsf rom chiysgbdvé zedl tglaager ed
film or t he F At | o] n_i iHon 4 rdj iocludes the
fol |l ow ngﬁ%{%{sgt r%t Eégigﬁokg.gt(éﬁ%star arglp%rcrl?[ta%heqél st%ét}gs f?/%%éguﬁlf)gt rate
for an i ffrivery oresecornivewt addi unfexwhs cbf i 3 bhdckrdsa of agsmrin a
crystal liza ol 45, ' reghon that, has; & specifdlpd i ghftragsgitt ance
of 50 ~ or Ielgs;gs con\t&zér/?% (?fn tfgd;ms orp aot%i ckness E) 2 mnﬁ?nea wavel engt h
range of &8 750ibgftars, F0theweifadusgr), 9 The substrate 1 includes a

chem cally strengihened subglratecandz supstrai& il ds npicchemgal Iy
strengt hened. Wien the substrate is chem cally strengthened, an

i on- exchdifRfEdiMay#hicd ptes@&@fdg nofhe vEeRAFt YO Hf CaYSGPLAE8SIEXEEPEST or
this portdiyyitdeasubsteat£li 9 iePosesnohi arhgeBgRNEOUs Of ags. Wes the
substrate is not chemcally strengthene the entire substrate is made of a

d
honogeno PR HREEdr 1Y ySRAMF| 228 ¢ ad81CkNRESogRhedus Wor PYBA cBHR5St o have
a const anfaAISH PN oFarsgefdf C2 £T40 aml ©o CH/TRO @Nim SCBS ties | RGFEOLEA | gbent,
and the above spectr al é,;gﬂésm_tta ce can be therefore converted on the
basis of & k otiversi ETEAMOUE S th regard to substrates that are
different in thickmessa Eebsitirathe ifer- exghangetbimgyeirord or redo byisden cal
strengthening is esent, the absorption.coefficient of .the entire
subst r at é“ec%ﬁ“‘%e g’ﬁ?ﬁ@?‘dejr%d St 3}E1t 2 TREEPectr af:rff'?gﬁéﬁriltzfegnc%{?gs
measur ed dpnhtagiraingy ngnt hien fvsased eapabrbeght tihedi déacaenuponide swif age (to be

referred to as "main surface")  .where an_infor.nation ordi ng isto
be formed % %n t AT tﬂ%E?gci éé%gec%leg pgrrﬁénndilgrﬁqndr tét’)o%f ‘%Id’nai %(S%f ace. The
spectral gtrtnsmidnancengahesies efidedynsl waus eurbyeedgniwh) echionmiemd
scattering of |igh .t he - af e rface i L t,o bsor ption
and scat tc&}rllnllgm’ogv%rilgg)ﬂ%&lghs?528{“%?%u gtcrk%gé. “%%g%qnjaeltrwg{s]'ur Oalce%dr?1 ?%e

subst r at efloiuman anflomimEtcdhoni s efordiusg niwli ampbes peegliiquddt ondgwet h gh
f1atness A0 Al MRssyl 0048) He sbstoale dohags! heoahoue.epeciia
transm tt'ance property, so that the éfficiency of heating by 1rradiation
with i nfrregesiinaftenn be i ncreased. Further, when the multi-layered film
including an inforgmtign reeQrding | ayer i5, foriEbmdhesubsissteidgcan be

heated at a high heating rate. Further, the substrate having an information
recor di ngnedyEr Forirel tedrdontkanbeve ulll: heak & b{3) rratiali bh Weth
infrared gayhe{UPSIy A £ 2diat 10h The 1SUDSEF @&y 2rdp, @ substrate for an
information recording nmedium which is made of a dglass or crystallized

gl ass showing a spettral Bugstretanshiont arde ofn frmatohon esseeeRIER¥ed in
terms of mdhigknesscal 2 mMsaveromhgl ¢ vuavel @ﬂgfcll‘yrs%@gQiQfedZ,%ﬁﬁs@m to
3,700 nm [00l7] The substrate 2 having high absorption over the above
wavel engtIPHEges dBRF Pr bR e HePBRMBIefPéEr 40 Hat & RHd'SUe rAYe 1.
The honpgeneidyatide Speehraintransdi tiapce( feashes enedternsd t heo coayer sion
met hod in‘ttli()a substr{;\,;;lz are the same as those in the substrate 1.
Pref er abl YU He st r AFD S0 hhs the properties of the substrate 1 in
conmbination with (65 own pudperkites. fBat drs, ihEospecisrum pécondiiaged ray
radiated froman infrared ray source in broad and has sone extent, and
preferably, the wavel ength region at which the | arge absorption takes pl ace
is present over a wide range including the maxi mum spectral wavel ength
region of the infrared ray, for efficiently absorbing the ray. [0018] The
substrate 2 has the above spectral transmttance property, so that the
efficiency of heating by irradiation with infrared ray can be inproved, and

g, o, T o, o



11 val ue above. When the substrate of the present invention is nmade of a
crystallized glass, the size of the crystal grains is preferably 100 nm or
| ess. When the crystal grains have a size in this range, the scattering of
infrared ray by the crystal grains issnmall, and it is considered that the
density of the crystal grains does not affect the spectral transmttance.
Tﬂe mfai N rfeRlihof, ]thidgt e{;ﬂi Ealaig: tdaef abﬁg‘EaSQGQiﬁl’ i’i!crysaafm‘ii'fzbac\hc@li§sh
therefore the . nfrared absorption of the cryst i zed gl ass n the
Subst r at SRR Y16 SUbSPrat &8 AP BoREHE b hodr y5T aPl 280 97 a8 Bth, t he
size of tllmstr ysdrad gnatas i sepeetedablfyomn tirengboweprange. ddlea st ze of

t he crystacl rbaiur}ns ism‘_irrljl)raen referna(_:‘bl%grilinunt1 he range éha.t does not'%)i eI%(ceed 50
nm and ﬁ’ar icutarly preqerasoe[’y i'n range 5t nm Tjéﬂ stiate 3)
The substaeatiein ivamadiisi r ahechdnmannigked pattiocdybdeocurdi A Imeidinungr whi ch
i s made qf as r.ecrystalli SS cant aini Lnfr sor bent
that is geﬁ:bgixu}%de %?gafdﬁllégsﬁéon%gﬁeggg %esl g%t%é%?%%@?rg%, S?c?g%erfcb %obal t,
yt t er bi umultengsnesesd rsody i airhe pragesd oy WUt obingn ateet umgatvamadi um
chrom um,. . ni . ol yhd i or. bi i i.s +f 0 Use in a
per pendi g" I a?lg%g:ﬁg?lk%mr gc}t)gﬁdi %gk%g%mra[%ozgﬁ% Tﬁgqggg\}%@ier{ rda?fe:L

absor bentinsdnidiing damtignisearnd gien abserpdinh Javen (4d rke e fegieh When it
is in a glass M SrHst ag,})i’zed gl ass. The substrate 3 is used in a

per pendi cul ar magnetic recording medium In the production of a

per pendi cul ar nmaghét i @ ebof iyt hedi deCoa ANt | MeSEiRd CPMPHLSAEPUd?: ng a
magnet i ¢ of LGOrdiNge dayer £ smanneaRd atop hicgfe tespssetake. Fe  an

per pendi cul ar nmadgnetic recording mediumis therefore heat-treated at a

hi gher t eff@ritafion hepcar Aongi NadiHR Afadifdtited etdr 8PHgORSde et em and
it is thegfwye ngquibed(tp, heale t hgigubstaaled heiehor 1h01adbhgh an
tenperature. Further, when the substrate is heated by irradiation with

i nfrared FEHPERECN BECYHEFDrAXFOn of a seed |ayer and a soft nagnetic
| ayer on the subst{gptes itpiSceegui red t phedbcimg subst raifotmanistesi red
tenperature in a short, perjod_of tinme. \Wen .the subsfrate on ich a
magnet i ¢ TRy W%‘éje m; BVt GPREITFs 2hd%t {k?yie]rle iét%“bnl%wtﬁ&}rﬂﬁ rar ed
ray, it isn rdqifidrethtdiod uldetdmiimeasa at/ee t eaperat sulesbtatbe Soubstamt e by
all owi ng t substrate to fully absorb infrared ray that reaches_th
subst rat € T qu‘BS%,HlPé i &'5%eqtir ed%{‘% ilﬁ)é‘;éé:aes?%’ th%&ge? }%%%ﬁcy of
heat i ng ttmarsifeatriate byidr raadistradre wheatedf mar esnr ayeraAgeortteaiging t he
substrate 3, th Iight absorpltdogg in agti nfrare(]‘jl reégi on is incre ged by
addi ng t F&G5f Pdr e@Tabte?bent’ §6 SEREPY he™ heht RG “801% aBPBSt or® pd%uci ng a
per pendi cxdrazeasginet | € ilmedodinnggmedings caande cohfsieciugritieyl ycaf e ¥einaut .
[0021] In ¢ r cti ) pendi gul : i egqnrdi n pumin
whi ch the VS RERt1 SaPrS SarEnan outd ATberr e Yommarat urs of 200C or
hi gher i sfileguicmingozohas thwe Sobst thee nwltHeatastenasd afi dipeitat Upe t hat
is 200C aqr. i ghel @nd d Sééfé%eéé‘ai‘"t @iméﬂa’nsi tion tenperature of a
mat eri al constituting the substrate. e tenperature for heating the
substrate is preféPabl @ atPreesss25¢Crande¥edecih@n BRe glRERrMRBHRTt | on
tenper at %&ﬁddlﬁmmsgia&l GANStd WG f hensubpbyat Q8)nongdysfierapby at

| east 300C an ess than the glass transition tenperature of a material
const i t utSURFtIRES Ubstaat e st | HNfREMatArsf er ABFPTaE NPeastCdbd® andS| ess
than the glassrd £,a0$1 £ ORab€MRERBLYHRNRE 2 iRl YdrdloLonstiHdithdgt 1R
substrate. O the above ranges, particular]y preferably, the above

t enper at (FXG S1% & FanbieRFatt Hie P Aot oL b 2R B 0 LT 0E2B] M etPR%r oxi de

of iron gfhide AoV rafRd SOSDEREM Se | SqAC O P Bteb@heone, the content
t hereof as Fez03 t()g@wei ght is preferably in the range of SOg%Plﬁmto 5 ~,

more preferably 2{8Bb ppm tRF 5SS st 1P nBr&IHFERgr ay 2 BB PPN ed 2 -,
yet nore pyefeialyy rbQbh PRA t @e2itedByih hecnat raoduiet i g8 )of okr 009 pxi de,

t he absorption in and near 13 a_wavel ength of 1,000 nm can bhe_increased.
The spectT I AnEATY t SRt 22 LSS Wbkl BAGTHIRT 47 00t~ AR WhE A t At Bkness
is 2 mm isyi@thromdud Bgs t r@nefferatkldy, ihbe, akove substo@t e tBeal s@ahisgt he
properties_ of th‘i su%ztfaie_g t he PLO erties of the substrate 2, or the
properti OB e DSt PRt BsT RN 22CF Y combination with its own
properties. [0023]1The aboverstdrst raferl, p2odndiBgar ersui tmbbemébioheati ng
by irradiation with infrared ray. The heating by irradiation with infrared
ray will be discussed later. (Substrate 4) The substrate 4 is a substrate
for an information recording nedium which is nmade of a glass or
crystallized glass, contains nore than nore than 200 ppm of water and is to
be heated by irradiation with infrared ray. The above water includes OH
groups, and the content thereof is shown as HzO Water or OH group has

M. o o o o ~ - ——yr£Ff




The substrate 5 is a substrate for an information recordi ng medium which
is made of a glass or crystallized 14 gl ass containing an infrared
absorbent that is an oxide of at |east one netal selected fromiron,
copper, cobalt, ytterbium nanganese, gheodym um praseodym um ni obi um
cerium vanadium chrom um nickel, nolybdenum hol mumor erbium and

whi ch i s de@ontiiercasned Sutbsé & at eci vedainukhiel apered B, m 0 ke f proed by
sputtering after heatin irradiation.,wiith infrared ray,. the .

It ] oy BT | HE P RaTEG thn h3H o aiTGREPREGPH HG R afine TRBEIN The
above mulitd Hesyeydedbyf il maddi dxel drorwnieich bivn adceriang af t er heati ng by
irradiation with iﬁrargd ray ienscsl udggr(l " H‘éllﬁ' - %%eregngéln@f%ﬁmd by
heati ng a substrate for an 5 orat i on re orgl ng fedifum i 12 Hea I'hg zone
and t hen nacnsiierg imeglitune, sdiisth atengol seplhwat iny tdie consettdieefor
filmformng. orm l.ayer y . Spuiteri i;n the_filmfornmng
zones, ( ! allﬁrﬁ{’]ﬁlngpg?ftéré%lcggldﬁ%éha e%ur?n%%ugggqgﬁdt hle[prr%ﬂ'i [glfnéayeé’%ed film
in the abidwee gHdvendl) stbor(ted Hy irwadiztiomgwihk sofsersde rayxhandiat its
resi dence tJIr erjod_.jn il § NQe: eqﬂg'- esidenges 1] period in
each fil ﬁf} ﬂg{ﬂ%qﬁg a{zog%dl}rle%& al (ifog%%c ot ert%&%}l% (553?;j a rruﬁrlﬁgef[ a(;;/%r ed
filmthatrasidigiaidédyen tdre saldi Subpdredef i (wei bet eebpoved (P amdl is
formed by gynehronous| -r@%@{&rri ng the substrate into, and out of, the
above heatpis(ng zos(r)le ancfé%%le [ m)f’orrri ng zones. In the formation of the

mul ti-layered fil ¥h afy ewecsisa hefaboverpdecingo @3 )infeHEaWRR i ng of
the substyals and, t hedh aniatlpn.of cbmggaéeay SPMARS | BY A Gr&afdt fghout in
vacuum or under a | ow pressure. The above heati I}_g is preferably carried out
by irraditRGVIFVRT h 13¥e%r et r afhewhiseh shéRket s IO | dent i gL ™ vacuum

or under & ddW e Seed Bum VW | eebbeegUBSt BALE obel $fSuHaAm IOt (DNl yoas a
substrate for stationary and oggosed sputtering but, as a ubstfate for an

in-1ine type Tplitherthyy the substrate 5vidn Briefetdd FHTIREEAs a
substrat e-dyor (s ald anefer 2edl apposethsgudderinthear maftideul adg preferred
as a substrate for in ngl e-substrate-feed stationary and OingfSEd S uttering.
15 [0026] The resftehce?ti MFPBETDd BT t hBTGRASINEr &Y stHIT TR 4 ass in
t he heat imgaans@nfietiiam; esiitheric e chinpe i pesi otbafiinde asubit fatmea t horeach
filmform ng zone are preferabl to 20_seconds gach.. .The average heating
rate to ﬁ?é'%ﬁ?g]ﬂgr aeYG?rs Yot rsa%k?%t%ﬁt? eHeY al’bd%tg%%“h%%lon%rlge%%?lr%%l y at

| east 15GlesRammdyhsth| bubeteadesiisabladeaatof easgl28€ secormdystall hpea@
desirably .at | east, 30C second. er i at.e, ref er.s: val ue
obt ai ned By X v Ui Hy A £ £ R éﬁgggﬁg%ém%gggtrﬁggkeﬁggﬁtart\%r é_ﬁ.{ h‘%?l(%%egf

subst r at @ethadehetorendeatdtreg. aselehéetdenpeemt ument,hatophersubsebat e, has

after th eat.|. Wi in i perio revent i -gg-]{r@r?e caused
on the s?t%he?ttéélg‘g%y rr%%%xﬂe:%’l ng}é%%%’r agper %%?lgﬁg 1rﬁg’t eq?ls. preferably
adj ust ed dexi200C/ seratitumy thsenilhe abeweli nfMmodivddieaydor henimiwn gor

addi tive - hangj ng - OLptli O I ar r ; i Ln with
regard toélﬁ]leﬁg'ubsmﬁq{rd;t gte%.ecl?]%: zJidr?r%untg ug%t%r ﬁgéi nfsgarg%r%%é%?g%ﬁt rk?gt]:}is
descri bednindredgaravt o the sdistraeée3repoo2y9 Prast er aBF9CeERe above
substr at 4 the properties of the substrate 1, the properties of

t he subsﬁ%%%f%) properties of the substrates 1 and 2, or the
properties of [@¥@9kubstrate 4, in conbination with its own properties.
Further, dhersSubst ridisoPimsn®d SO Sthd al Re@si ¢ substrate for a

per pendi cular magnetic recordi ng medram [ 0028] The heating of any one of

t he above substrates 1 to 5 by irradiation with infrared ray is carried out
when the multi-| aygeedriehm émsbddhagran bnf ofm@t i Presesor dimgeheyer is
formed on such a substrate or i diately before the .above formtion of the
mul ti- | aysred PRI m*ERIRHE (latthy BY 9T o aff'6n SWRRCTRET aféd rdy, an

i nfrared iréfo S0 Cen hand digr i ripX imdAdming v et@egt bnobraat adhat resos@pesgrum i n
a wavel eg\g{%{}% r egi on  of 5 750 to 3,70Q nmis suyit.able. Suchn gri n{{aﬁed ray
source | F4%p1 §14 hEBEer PTRHERSt hd 7 18458 Tarf'be tORTHaFE a

bl ackbodyseddedimpesddiwie of the heater is preferably adjusted to 600 Kto
1,000 K, nore prefgrab 0 00 K to K, .for k . i mum

wavel engt h of radfg'tl?%#’%%%cg?ﬁma?ol?gggr&?gfﬁfqt f/ggégg%lggr%?:&%ﬁageak of the
substrate. [0029] THheshbatertes foui taablin fowmtbom hesterdigj noediws, heat er
is arranged in a heating chanber, the partial pressure of oxygen in the
heati ng at nosphere is decreased, so that the deterioration of the carbon
heat er by oxi dation can be decreased. The center-line average roughness Ra
of main surface of the substrate is preferably 0.05 to 1 nmfor the

snoot hness that a substrate for an information recording nmediumis required
to have and for a reason that scattering of infrared ray on the surface is




[ 0030] Each substrate has the formof a disk having a central hole, has an
outer dianeter of approximately 10 to 95 nm and has a uni formthickness,
and the thickness is preferably in the range of 0.1 to 2 mm When the
substrate is heated, preferably, the surface (main surface) where the
multi-layered filmincluding an information recording layer is to be forned
in the ahouesisdhist bat @ Hes préasghat edventlonnf dedpeay. dRPIHednfsared ray
is reflected. on .the%ﬂbol%/ee%%ﬂe];ila er d(;jlmto sonme extent. It is therefore
desi r abl &% RS But“hh cf‘f]rfgg b%j“i1 ¥2@i ation with infrared ray before
the formatiopoofiothe nmulti-layered filmor after the formation of a |ayer
formabl e without heating (e. g.,.after the fornption of a seed |layer and a
soft magnetic Iay)gr ?%agspe?%‘gﬁ%’ﬁ%h?%r #ﬁa@heﬁ ré@dpai ngt medi u?rf‘%(s‘?lomever,
when t he safistiraitreg hagiog aandnf Gro®t | partecoldibyg | ayeraboeneds 15

t hereon is hetate,éj by irradi atiol? Wi th i nfraredcaaa/ as fficirclant heat i ng

ef f ect casﬁitbse Ltt5i nfe%r eveh it %gn%%w of ST AT %d P that "?RachBs t he
substr at ebsorecireagesh byin ef | eegionsionl uding rd ovaret 1emg tlecof d2 Ng50 ayer
surface, .singe,tRe substrate is iyproved in_the.capahili of _absor bi ng
infrared troay.g’ FB@Sfjm'Si nfée each ao]Trip]t eeCFa %%Egsﬁzgls I%g)gesé%%cs’ Ihé?r%ge&l%f rared
absor pti arhotehefgatweredf tenperature decrease caused by infrared radiation
is small as conpa ] e rat e i i nf.rar
absorption. The a%cgge\@s%%scﬁrr%}tg t %ggﬁgéeaamfﬁgé?:%ggg%%?% atoé‘c t%?r%er ature
sui t abl e Flayss opmi Ny fsibred: rfadre amade atdivekhel oy Parliloiceest vilmss Ibyis al so
advant agequs, 4ol {d1e LAld0Wing RoLRL that the qol 4ag;kahedOf tbhe gl ass
constituting the above substrates or t matri x glass of the crystallized
gl ass corigtfinangchg nalye HByEeJIsubstMaErun s ifmmlthe | abere avdveleudthr at es,
a plasticdefmymable glass in a hightenperature state is shaped, or the

t hus- shape | ass is machined, to forma desired shape. The above gl ass has
a | ow cool i ngo%ﬂ-é in a high-tenperature state, so that the shaping can

take a longer tinmgnhand d ssheReewede; gasyeatted thesertgaasatsonpr#ssn shapi ng
and fl oat, shaping are suitabl e, and press shapi n% is_ particul arI%J\S/%sw tabl e,
r

for the BELGhpFaYy: FOBS3LaHE I ethdoRhEPEr PUBHY G Sy B E5eChr its
matri x glpss (o agse tihbeheatrdy caded dme fpswart hef ciystahfizesd gtags)

sui tabl e for the aboyve s%bstrates 1to5 wll, be e?]%I ai ng}g W th kge{gard to
their coffbstgi BRECHRFEWICEIERSEThstTat'e Hasth L8i C&51& 200fpd<t tiott that is
[ gprO\t;ed tdHe t Bﬁbb?&é?ﬁéeméﬂﬁﬁ pthen hyitawju'nglwﬁtferf@fmmmf odr edh?] ]
absorbent, to the oW i ¢ conposition. The common point in.the basic
oot { IS T hatthetb. DT &SRRt | B CBht A ER0308nd MOTH A
conposi t ilayexonial fbadobed?2 ranthad2{tg othgi sabkyrhas &l baradbsoiqti on
peak in the.vicinit f _wavel en .of. 3 nd _is .hence 1 referred as a
basi . Cotfdl t1BhE T8 R wetnad Laf CAaliY dRe oot arsuter i o ¢ o

pr ef err edbd 0 a&de immdoxbge tfie ampseaddift | ¥e sub st fadrenuhatvédgmaterlatge For

addi ng t ter h ide is used as a raw material, a gas contai ning
steam i sq%u%reefiaﬁj%g%€¥%$' gl ass, or the use of a hydroxide as a raw

mat eri al and{®@®&2Above bubbling are conbined. It is preferred to use a
hydroxi de as a ra .erjal .. .Particul . _for onppsi;ti { bi ng

Si 02 and A1203, i%%%f&g’rcg grsrleg’ t%ﬁélusgéé?éa%&nurrﬁache;cid?g% tg ggh%ﬁ]g%g%gdesi red
cont ent dfo watedrch s tdtet aivee¢l ep@d39] whdchhehasa gl asaxopumrr yapettizbd gl ass
cont ai ni ng,+Si,Qz and 03 . pr rred. | is iitonl S erred
to use Fg%ot?r%l?]r a\?v%rratlerﬁlgalls%‘aor ?%g gl%glgs g‘fﬂ%rygﬁgﬁﬁfgel ngI a@%ﬁThe
basi ¢ coffds et ipref er aBrpstAatadesd thheard (odhiery adshpidsitgais. the
(Conposi tirsled Nea OgBQ%'rt.' onpl ¢18e Ac§98PRY td 0F: FI9Bh ahBRREr B ~a bY
weight, 62 to 75 ~ o i02, 5to 15 $ of A1203, 4 to 10 ~ of LizQO 4 to 12
~ of Na2@ iy B eRlsr e it 035 ahdWakA TRA afrf Na¥ O 4D2 g ghtPYati o of
0.5 to 2.4k apHe aRaABR) /HEHZ Mekght Yealie Pdaded FOr2.incrha@idss twing the
above conposition s _preferably applied to the substyrate as an anprphous

gl ass. [ HFBHIE Tk %’Bﬁg@%?gi 6AY1 cgﬂw?gﬁﬁzéfat@@eﬁmi%@%t?%gs

| ayer, higrigaf llecddiane 54 rengih a9 ad gb &P opa did thess tiye ciesat €al

st rengt heni npg atnd sipnce it has a large Knoo& har dness _and .a Iqi[{ge Vi ckers
har dness, “SHPHAL B et FEREAPFOpEFEi 68 A 2t LHERF TRl ) SFerdtitEredS©

subst r at ezhafthe: ledb avex e wad e S @yt S nsprge t surpref eftabl ynfedré@drout by

i on-exchange in a treatnent bath containing Na ion and/or Kion. As a
treatnment bath containing Na ion and/or Kion, it is preferred to use a

treatnent bath containing sodiumnitrate and/or potassiumnitrate. However,
the ion source shall not be limted to nitrates, 19




and it can be selected fromsul fates, hydrogen sulfates, carbonates,

hydr ogen carbonates or halides. Wien the treatnent bath contains Na ion,
the Na ion undergoes ionexchange with Li ion in the glass. \Wen the
treatnment bath contains Kion, the K i®n undergoes ion-exchange with Na ion
in the glass. Wen the treatnent bath contains Na ion and Kion, the Na ion

and K lorsmnﬂteg geowaBdexchanue av thatéléRgrandibd a9@ idedhedd agsom
respecti an al kali netal _ion |n t he surface

I n the above,ion-exc
| ayer porf}?%nal?ﬁv‘? 2P gPERE1 PR ‘f’%‘ﬁ?g gtw FﬁgaﬂnaPﬁaFPerrEtléfssl onthalfng a
I ﬁr ge i ]gru}cejfmnue r@dﬂﬂlﬁe@]?tmlr’lfﬁ&r@mséttlil@éscdn&ly@’ﬁptﬁoﬁ hpdsteé@reffeﬁa:sfl in
the surface |a portion of the glass at .t | ass_| s cal ly
St engt hal oF 0686 ] X4 BorBbe tTHF110 pF BReriyhe cbitbs i opie
cont ai ni ngubdyratdy a\edghher631tso célisedofa @ﬁt&qle}ntmdﬂ th@flAﬂéﬂBme4 to 7
$ of Li20 6tohll NaOand 6dto 12 ~S of ZrQOz, and having an
Na20/ Zroij F}b‘?ht ?%E?% of 0°7°70°1°8 and an A1z03/ ZrOz wei ght ratio of 0.6
to 2.0. The ¢oapd%ition 1 may contain a generaIIy used cI arifier such as
Sbz03. [0037] In &he abgve %a& G 1GOMQsi 05% ﬂYtd oxy. &%)l ond§ o wat er
in the glass andlntensef"y works to re a|n et |nt as
there carelonbt aomedft ibepropers yinf thai ahblve maafVWareewtabsmqnt@mnlby t he

addi tion et trOf et p f
N R e AL %ﬁﬁé%e?he
i nfrared &absox beﬁtata'hewmme Qﬂl@sssmtb@l pr@@l&l—:@@ﬂaswai‘étﬂ @nsthA gfass
mat eri al {0l ed50 aaqt bt aldd o e eﬂe&ﬁ”ﬂpasdc%lé}gbﬂﬁ el tedeunder
heat at approxinmately 1,500 to 1,600C for approxi mat to 8 hours, to
shape t heSEpafstaiat @re dbsPHEBLS oFen Cﬂt@ﬁ:oﬁﬁosﬁ?%@]@n Olth%frsuﬁtlébl ghe or
press-shapl i r ( sidiQn: 2)nJP§a§@cﬁfp9§'éﬂcc9é‘s§ is a composition
cont ai ni ng, by 0 nml% 90 to 65 %of SiQz, to 10 % of A1203 to 25 %
of LizO, 0 to 15 S4BFeN&PE, TR ZFes besCcabe ofCt%ﬂ 20t $aofthvgo Ie%%beand MyO
having a dtlzgomientonh Srto 309, tl@etﬂoﬂﬂoﬁ/ﬁ.@é Jul@s?tﬁélﬁieg tor 18n % of
ZrOQz (Ti02 and Zr02 havi g a total content of g hﬁﬁﬁ the total content
of the atfdv‘éoewpb%ntfscs ARG IatmgE 4Lt @Se%deﬁlgﬁ 8 ny the2abbve
conposi tithe isedf Bigrebtycopptyed to the substrate as an anorphous gl ass.
Further, a gl §§i Eavi ng the above conposition can be efficiently inproved
in substrate & gth by chem cal strengthening, so that the conposition
has excel | ent proper ttires bsSasslerSt take dlobe chediaal | yist mermgtheeed and a
chem cal l y_st en subs 0Q38] The coppasi first
pref er red%/%‘b‘?t%ors}%téfhfo e“ﬂh fhge'" 5’ %&’r{)ogpti 69@%?%%% fl?s?r(g%?r%osi tion
range comedingn bianolgrodd st oeﬁﬁlc%@it Shé2t idgt @yl()u%ar.flaﬁtﬂﬂﬁﬂ wbtho 25 %
of Li 20, 1015%of 1.to 3 OOt % 0, ( and Ca0
havi ng a Jtoi% Ei conFth [k\%fzf% ot% 881/&%&1 o{oa%o lq;Il yé\% %/991110 % of
Zr02 (Ti Ot@xcahd:im@zarmaymﬁgrmatmlal remtr@nmg ofapero(dly %ayehethataiscont ent
of the abgv. ts LN % rabl nt ent
Py & MR ?ﬁé gfoa}%m eiaog% $§ an '\’gﬁ)@@? ft% 0! YecbP8: O

of ZrQz i's greater {han € con i02. he conposition®2 has a
second prfeer egndompositrineh lramgdshoartd hiskd i@y tb&)rterzcbtdeqi]efsemond

conpositi C n 5 to I A1203,
5 ro 20 oiny Troge HBEELIBere a0 Ts oo B A Tac K S B of M0

(My0 and mﬁomtx@na tmcmrctm entlagfers t dngguges, Oth!eto éol;/aemrrgoz and
3to 8 $ gfy g,{p%té%’ @ng] Zr~z having a total content of 3.1 to 12 %, the
total content o e ove conponents being at least 95 % Mre preferably,
the content of Zr@@ub§t§ﬁéat ¢! than the content of Ti02. [0040] In the
above preferred coppogbis@Rat@nges;sfartheserkie tﬂa;tzalarcOﬂﬁﬁathtlthO and
NazO is preferably 21 10 to 25 % and the content of SiQz is preferably
more t hanFSePodbid PedsuPhané5hog SFORAfePt thedkabht et 61‘3’%&%21?%
preferablyiads | easkiag% byt legsdnhantBafe ard the cepleestiraaf Calghs
preferably nore than % [5 not m)re than 25 % Iééther t he cg&tent of
LizO i s priedfeilbtiange 90 % PAndtERe CERVEHT 02§ &fer @bl y at

| east 0. ZxMhdistedessft h:anmﬁt %n [ Q094gvd Ireridtch abargec@po8| 760Nsm to
particulg.r} _y%gref erably, the total content of Si~2, A1203, Li 20, Naz20,

Zr02, Ti 0"&nd MO is 100 % or less than 1 %by wei ght, based on such
a conpositionfo@fsPbz03 is incorporated. According to the above basic
conposition, hydroxyl group bonds to water in the glass and intensely works
to retain water in the glass, so that there can be obtained the property of
suitable infrared absorption by the addition of a predeterm ned anount of
water. Further, the property of suitable infrared absorption can be al so
easily obtained by adding the infrared absorbent. [0042] The conposition 2
has excel I ent wat er re5| stance The wat er re5| stance can be represent ed by

1 ~ N ~~ - e o




22 The gl ass substrate preferably has a Young's nodulus of 90 to 120 GPa,
nore preferably 95 to 120 GPa. The gl ass substrate having the conposition 2
can be therefore applied to an information recordi ng nmedi um excellent in
stability during high-speed rotation, 9and there can be provided a substrate
for an information recordi ng nmedi um whi ch substrate has remnarkably high
surface snoot hneskhe [ fQd8tr&be Matiakingesha tdigmipdalaxpadisteagtiieopatity of

t he substrate and the_therpal eép%nsiton péggﬁrty. of a Li Xi r}g me to fix
an i nf or G Fécor Mg nddi TR CHE G as bstrat e"Bref €F 2By~ Fras? an

aver age |streargtitfesrarhl expam@ieon cadfd i ciseistmasur eis at d¥inica BDPC, of
80 x 10- 's/t%e%r JRre Furatnheg n\_/\/@i{l: : hgdgl gselsublsstra'grgsg%g:i sti esttehe above
wat er resistarrce, 1"\remmg' S nodul 0S anagexpan on cdoef PirECent, the g}?ass
subst r at ¢ iprigfigrablof has auspecefi c gxaeiptty 6br3. thos |esstiomye tpreferably
2.9 or | <+ Far. _ex I | ass .co LE a et ef.ne as to
attain a%Z%S&‘%tce g?geicfbf% : 38'?0 2. gBﬁénggg‘rlg g;elc%fsesg'si ngmg%egtl ?c
gravity issibeltsmtsr efe$r edot or cienieasilpg sheehgshevagaci thheof ernfeire
substrat e, ]o TE bstr i t Sit) i

chem cal %le[ss&%}iﬁtget hgﬁeg'{a%?lest Pug :atarrg&rﬁrg %é?ags dllﬁaﬁgegheér#%;lsit%e%%t heni ng
of the glEssssubstr abempEeNAGUE heoTTHIUS| COBRS1. £ n havew af Fdreseiehi cal

strengt hepjng st andioLsENe; step ofnfor myng an,jnfenmat i on, ¢ecofdi ng

| ayer, the glass substrate material preferably has a glass transition

t enper at R IFLHFIG or 2Rdghée  #peret keegitasd tFaARFTl bR e@merdt B is too
low, thergd,scausedoavRireblienh halhsSOdhHMsNIdf alse RRoRAt assiERdidsate to
be used for the chem cal strengthening cannot be nelted under the above

t enper at fEENShdWEEn BRI FAL tt%esgﬁﬁgfﬁ’éﬁé i Sh@fef dfeddbyIRESEFngtRnpl oyed
for formupg ckhdd¥.Or MBLv&N recontiand ibayekchadged Lhgeki keopRedhegl ass
substrate. Wile these points are taken into account, the gl ass conposition
can be dENEMHIGRd s&HEITEY D a §f asPEFSHS 1 i olFY%enp UWREHY of 500
tod6|OOC. c{o(écféfﬁlh 'bciEhﬂ: g|anSS_t$1lébSTeh];Q]Ei.§2e_ShQ\ABsﬁ::ﬁﬂét 08n C e gecdrs Mg s |
nodul us, the abqve expansi on cqefficient, ass transition tenperature an
speci fi ¢ GFEAATV bet V\Eg‘ﬁ tﬁ@e&%zfsasl s (BEEIHE B8 e ﬁem%%ﬁvr%fr t hened
and t he chemmaldy sheengidreneshegitassighibstinatielenard diwen Rab/Raff aad ue

remai ns unchanged or_increases (the upper. linit thereaf is .. .Lthe above
corrpositi(%r? ﬁ}a Ié‘?(@%ﬂ%‘%tg(\)/va?gr Pg%f‘stsﬁﬁgg,ceaﬁdw%"ﬁeeresunstlrna%(gernt‘af‘ntelr%rgf has
no surf acecooujmeni gy ev es whenbaashededThectompasi ttihen ihaidarads el $ or

press-shaping... {. itign 3 he OSLt] is a 0SJ.t |

Cont ai ni BEERSHOT S5 870808 of "E 10D, TUFoIE- of K103 H-To A5 ~ of
CaO 3 t ¢ remsmidft aroteal ingfluvtgs aftfadies CaD s3] thy 3the- wf texttalorofand zO and
Na20, an I ~ of. Ti V. | .fd iz i | a basic
conposi ti%é%tf]tgrﬂa é)r;fogpll*?;ﬂutg%g Egge Zsﬂgoss&r%%ggéli fﬁag% a %&%ucﬁbgio nmodul us
and excelthent pbesspthapabidnidy. sFarteeingit ofs als@hsui tasidef orthe

chem cal Iy, 3t engt henegy, gl %éiﬁ”%ﬁ.t%%&;% @046} AceQpdi parko Ehe abpve

basi ¢ conposition, hydroxyl group to water in the glass and 1 ntensely

wor kst o indiogimatienrer Hasrwengl agedigs t hat ragréredn Be obAEF ndildthe
property of s dabd g iIApdk absorption by the addition of a predeterm ned
anount of water. Further, the property of suitable infrared absorption can
be al so easi I[)intﬁ]ai ned by adding the infrared absorbent. (Conposition 4)
The conposition 4ris a 6oURESkEEON cONt ALAI NG LRy MlitbyedS epdd:riy of
Si02, 1 to 15 g of A1203 (the total content of Si02 and A1203 being 57 to
85 g) , FLASSKGtfasrcecaryopeibyasse dhagaghed pbfisiencyrs oaydedr 19 15 ~ of
SrQ, 240 tprdfdfaefodnOwfithe tiotmdareent erdy of cMgO beal i dafied. and Zn0
beinthO%g}‘P(()A)) : to 15 $ of Q 0to8%%f. Li 20, Olt .8 % of NazO
(the totd™ Tent 8PeR20, T2 z0 R Dihg 2148 151851908 12284 of

Zr Oz and it figarmbl %rof rdded2diddel 4 péal i gofibentdpf thiee sabeveatemdonent S bei ng
at least 95 % _ A glass havi t he above_conmposition_ is preferably applied
to the s&r?st}?%?%egsa naa?Pd'rgB'ﬁo}b%abJr%%sFagﬁ'th§u§5§§5’c osﬁ‘fk?‘%rgﬁ%%ge, a
gl ass hawavg ray reel aitr fcednya thigh 18 @asditnrans e onf dsmperidiarenc arabebest abl y
obt ai ned, t hat_.su a (gl ass. i.s. suitahle a substrate that is not

t hermal | yfuéceiTyo?ln%ac}: eeilgjry blf}: a}g%%qleorppe"}rlgi%urlenaireaaﬁe#lrrza ment. The above
conposition is the3@sreate bdsi ¢ conmposition suitable for a substrate for a
per pendi cul ar magnetic recordi ng medi um




[0047] Further, the conposition 4 is preferably a conposition containing,
by nmol% 50 to 67 %of SiOz, 2 to 12 % of A1203 (the total content of Si02
and A1203 being 57 to 79 %9 ( 3 to 20 ~ of CaO O to 14 %of BaO 0 to 10 ~
of MgO 0 to 10 %of SrO O to 8 %of1g@n0 (the total content of MgO CaOQ
SrO Ba0 and ZnO being 3 to 30 %, O0to5 %of Li20, 0 to 5 %of Na20, 4 to
12 % of K20 (the Tloéalsubsntané zléZQa kupSx aatdeNE2Q kel nphfotmadloto) , O

to 10 % of Zr0 004] I n.the above cor iti

Fanges. | paticy neat de’ B EEn bR BAreof TR lake O B80, koo
and Zr 02 glagy eShoabhy at bpastrB %1gmr etpaxesﬁm'abdatycat olfea%m 89 <% stl |1
nor e preflerabl O&Qg % V\Iml tr%% a%ove Ct?'g%] Séééon y conc;tvaelrn g

anount of “Sbz0 If“f orid a chlorivde as A ant oam ng
agent as waeqaulle‘re;j;h tﬂmgmm@rﬁ warremftdoa%,e"bDQ)mmhe corrp05| tion is
preferably 2 i/(g]g,l. wei ght or less as an approximate |limt, and nore
preferably 1 59 1/\/ei ght or less. It is desirable not to use any arsenic
conpound such as 'ﬂks@O:sth@mattt@e ¥i éevgpuing bigbnvdlrommnitcer pretecthen.

[ 0049] o] o] LNi-Ag i i f@gmncel i
decreasmagj%t-rll%%ou Péh(%%egggr gggﬂg? gﬂgu-l%s??r%ate? e %g%/%é@
conposi t icgh |tsh©xcélllbéﬁratﬁ t Bat t hdhgl agemogensiittivon ttévpersReteraher eof
i's gener gl & qteaé}%e qg@%uPérﬁ ﬁEth 2he! 8851,e8306n MR efifrably at

| east 680C, st|JI nore preferably east 700C, or it has high heat

r esi st ancelbaimate t Re apPerths nﬁﬁm@f ahe th9sFe P addia r AHEFEFBRSt ehper at ur e

i's not spacallaply,mird, sulBstﬁaQ@n@rﬁh.ls?é ARRI @HBRIN ARG oF nEget he
above conposition has such hi gh heat resistance, the deformation of a

subst r at &4 5 $r byvéht w%%% Wb et BF uPHN REARRSHLISS caffdld out
in the priogesshofspeodpehngraiperpesdi euharraBereld & e ofrdi vgr Feeekam

[ 0050] According to the above basi ¢ conposition, hydroqy Itgfhg bonds to
water in ia¥e gPASSCand iR eRPInEAts YU eBAFR et &0 P ’8‘?%35%' SO

t hat ther@@%@@l@b@@h”@dghbﬁ propaiish ofhsuilhabke dbdorutedrabsokes i on by
the addition of  a ﬁredet rm ned anmount of water. Eurther the erty of
SUi t abl ¢ FYAGSr 68 REEGEBE o Can=be 19 o UALT | YRGBRIRAd NP bt HESE h

i nfrared sqmﬂfﬂ)ﬂnt wausldwegtht heegbone oanpasiet i dmfrerrsdd s wheni cﬁbr
strengt he t hi e, pr ferably, i on-exchange is carried out by

i mersi ng” @;nlg?fbesrfq:r SI? %’Jﬁb‘ft%h " satt’ containing K ion. Further, the above
conposition i[eExkl lent in durability agai nst acids such as

hydrosi |i cof | uori cid r resis ce, dt sur

substrate is roug e%ed ggggtlwgghe gubs:h;%gte |t§ rea%dc}})wth;%%g%%%]d or
washed. Wﬂs}miﬁkteammpsopenhyA i5® mhambtmferffpcesscshm rtgeatldnca
f'Oat'Sh%ﬁg ”lgrraacﬁhdatpféﬁ'&'{f%r th?Hk&ébES f%%. PHES S when

fl oat-sh ng 1s e nper at 0 avoi dd It on o? any
one of SH2GS8 anusAsa®3 .can 2Ge(cmﬁﬁmqlt|a@n 65) h1gé dmm‘@smql oAats iSom
conposi ti aicping te 140 & Q4 ; t o g@oéna@pg A1203,
5 to 20 Gupl tﬁl’ mnglr;?% %ﬁggo ﬂl“?o{%glou? + N P E 5 0, 0
to 10 %Gie@@lTQtoléY%?of Sr GuIEhes 2 okl Bé@ioserﬁées %ac‘frma 02%nd 0 to

4 ~ of ZrQgo il S5 @@\éb&aﬂh@e PQ?A!F GRS ttHQréénprc%fr?r bl yrappyied to
t he substrate as an anorphous "gl ass. A substrate nmade of the above

conposi t iR t&th e erradiantey g oWEEFaTR&t¥ahgt h by cheni cal
strengt heni ng;o@gthat the conposition has excellent properties as a
substrate to Eae chem cally strengthened and a chem cally strengthened
substrate. [0052]"WpRRoFAPNGUPBEERECabOPE BRSI SUESHIAS S i%onS H%cg%x?/f group

bonds to avateystallheedl a3ssand tHY emsety wpé&&rtam retaighiwaificd nishe
gl ass, so_ that there can(j}%e obt ai ned .t he prgper of sg abl e |nfrared

absor pt i SIFARFAHE adBPEi §HcofS 2 Sr 808t EFMiSHed SMbuhtY st 2nate? ™ urther, the
property e sdiri;abbelintdargthabsor phieon Cian beyaltad egsailys ohtaarieneal by
addi ng the infrared absorbent. The nposi t is suitable

press-sh;ll;ﬁ?ﬁge dTfE % T TR EShEpT iy @b St??\#e%rﬁlr%s 2%h %‘f)rlu—h% f%renpl oyed,
it is i rrp]&najemq:dlotm/mmiftelnedadﬂeasa)mmftkmlysmmtrﬁl Sbﬂ&li%smntitaﬁnsQ@B

(Conpositio The np io onp Si cont in 66 % of
Si 02, 13%&1 95 o i%zo%% QD?O%EE/{&‘? % %E‘g?% 13 ) %%‘%%ti%l to

of K20, I0rareniidtérofe REOMER2(Ec= bez@mlNlaz:O ‘&hmO)the (Plteﬁeteﬂn%l@ﬁ lvgo 1
to 7 %of CaO 0 to 2 ~of SrO 0to 2 %of BaO 2 to 10 %of R 0 (R O =
MO + Ca0 + SrO + BaO) and O to 2 %of TiQZ A glass having the above
conposition is preferably applied to the substrate as an anorphous gl ass. A
substrate nade of the above conposition can be efficiently inproved in
strength by chem cal strengthening, so that the conposition has excell ent
properties as a substrate to be chemcally strengthened. The above gl ass




27 strengthened. [0053 According to the above basic conposition, hydroxyl
group bonds to water in the glass and intensely works to retain water in
the glass, so that there can be obtained the property of suitable infrared
absorption by the addition of a predeierm ned anount of water. Further, the
property of suitable infrared absorption can be also easily obtained by

addi ng L ke 1huf raa;(sj&ﬁle ?Fsmtaeenftheﬂﬁb%&m% tcspntﬁeic r%;éieh%ml@nfé}ftlon | "
press-shapin n oa o] ver en oat-s IS enp oye
it is inpgerdt4se P évo‘f%b’%’?@%d%‘?‘i‘u‘éﬁ%?raﬁ Cone- 3 eh268e r‘fgf

(Composi grainé) The MSIEI0N1T01 ;g eenposdd J onmmmtatneng:r%ﬁﬂ 80 $ of
Si02, 1to 10 ~C of A1203,.0 t0,20 ~ of B203, Ot 20 ~s of R20 (szo— Li 20
+ Na20 +9F36P%anf0% 02205426 RO FRE® =S MyEC« LB O gl ass
havi ng t hefalaevel coapodit | Onei scprsafar a@tylapplnsedsmalnhe smubsttaties as an

armrphous | ass. bstrate pmade. of t boec osi ti.on can be

ef fi ci ent® ésilﬁ%rr@@e?han% s‘f}?%n%?’hsb‘@y ch m SI °§¥P§m§t ﬁéﬁ‘ﬁﬁl& da o1 hacft t he
conposi t iadif elras ’eb(eeld;mﬁtmloperrhnemlaﬁaaceubstTneentalrbefebm:rrcaﬁd:y
strengt hen d_and .a chem ca strengt hene S8) The
conposi t| o] §ml§1lnggl z%s ?%Pygt a9 ze elgI gg%éjg%%{g%ﬁce% NEC?];&S é i Zi ng a
matrix gltass imfiesréeaebscegttdont oﬁndhehe:n}rmlallllzeztbdgghals |§'thsed as a
substrat ¢,.The AUNE, G YS! aldd el St A OBClId WD LMyt al
phase cont &l ni ng en t'e and/ or ‘enstatite s sol'ution I's precipitated
by heat trosttadntizefd gleas isaghasshe EpsEat leeth§ groysystlalgrsyes s
Cowposedquef%mayg, ang @h ?D \bl% mRhhX 9lRss cenkaidys BhA2,cMNadand AL1203
as essential conponents. |y, the conposition 8 contains none of

Li 20 and 9ZednsFurs mare mrerf@rream%y itrheheo e i1 t8 s 419, e%zeee cryst al
phase, nepe of a,ff ¥siAli phase PfpReBREREly iR8LAEr Wahdee oand ad ighi um
disilicate crystal. ]0054] Enstatite and |¥s solid solution have a
struct ur &-n which strongly bonding Si and O conbi nati ons are connected in
the formof a chajdqhd-stchzconnected conbi nations connected thr ough My
stretch in the formof a plane. Crystal grains are therefore stron

bonded to an anorpHoudup ﬂg§%telﬁ déntd aS¥PSEIEFE hiOfm GiRsidh “e?“i:]r taI has
the formefcca I Oirund, f\ﬂﬁi&}\i\hﬂ§emﬁab06faﬁd gTaBer of arm,tﬁﬁmﬁécer to a
smal | extent, the stren gf bondi n g thereo%h 'g an ho S Cg]?ase is
rel ativel a§r§alq°ntlatlrl”11a%g e’f’f‘ Feres) 2REPRBSRti fhg s§'80|aélt| dﬂ‘ yst al
grains omtt h@e&QEStcﬁr@éenﬁiﬂeﬁlaCSeWéethdr fhen b(iridinng stppagl h asbaltyst al
grains and_ an am)rphous hase is Iar or smal . n .t he sub.str.ate is

rapi dly AEAEER! Thysthah fy prese J1"’r11“’t hé "t Cfcf Wy P to be
easi |y dicssdaimgt &darditﬁl.lﬁlﬁ) acldrérhemencalbee\h/eemotllybdehemr;ralhoe]mpams|cmrn
coefficient .of a cr hase nd t he counterpart f. ayer.
Accor di n& d Fhe %\IP) %&F??st]aﬁl %]éduSIea Rowever, %tlﬁgri&l%ss agqh&oén of
crystal graionsiiirsy preeldemi.ed, and the occurrence of concave-shaped defects
in the substr[aot jurface can be prevented. In the crystallized glass which
has a crystal @%&9 e containing enstatite and/or solid solution thereof, the
t hermal expansi oflewef &bevent ioframeder phisalrbphas e cald Hitve t higryaiise
expansi o ff t agpr pt t}]ofq_sa S clxmt e h SO

t hat therlﬁ}gt %nggéggépapgl c%msta r%}ﬁsgagﬁﬁgt easl | gt 61@ Qh =

cont r ast ghamsa @ yornsta etz e a@%aéént aThe nguastréheurh dlssﬂsle@atlé’ ctyst al
phase, tgfe dRlu P ansiAn: foefdd ol 8lg Hed N O Y3 Alndhasguand dihe

t her mal nsi on coeffl Cl ent of the anorphous phase differ in a nmanner

t hat oneq BwoPBFPERAdEULRREINAEN¢ B Ge TRF AU 1t hBPA1EE/ t hat B bower to
di ssoci atig exst ale Qi s dNEBAseSs HRRLFROr shapidithd ha Apd# i xigl ass of
t he conposi‘tion 8, press-shaping is suitable. The heat treatment for the

29 cryst AMeAkeDRt & gridler BEMyeEAFITRd Gie HTRCHRE P SUHIF L

( Conposi tieibAinthe mepasi ilsont@ewf@regl s t-anesitald | zed gl assghdhat is
obt ai ned by crystalli zi n a mat rj x as der heat, treatne and ‘#

appl i ed t{ETRERSt At et R FRe Rat r%?@‘g#'éé‘i“?ﬂg]s FUP TSI 1T g, by
mol d, 35 rfe@ ifn,~ Hid 519215 rrenertehﬂaneSr&qhut:eaottorrweett hare 2Q;bsnfau0é203 10
Egnggn;nﬁéu%%%ﬁgpgtée22@3552g8f ¥emper%@%r%0tal %%%E%%&,OfvhngmaQ:wg

substrate is heated by irradiation with infrared ray after




Preferably, the conposition 9 contains none of Li20 and ZnO. Further,
preferably, the conposition 9 contains, as a crystal phase, none of a
crystal phase of a spinel structure and a lithiumdisilicate crystal.

[ 0056] When heat-treated, the above matri x glass gives a crystallized gl ass
containing a crystal phase conposed of enstatite and/or an enstatite solid
sol uti on.thé keothet tonposi ki ared, hdyynﬁandaatémftﬂmw@m@tyetBbyezednglass
can serve.fo pr. gve@gtghel_ s§g0|at|9@e Gr yS tq: gﬁaln% an tq prevent t he
occurrence Of “EoRCcave: $haped def&dt's™rn tte sd%stra?e sﬁ?f&@e Fot §hap|ng
t he matrideglesd mbmpbeacumposut|@nsaorprg&s:shhpoﬁgtumeSU|Wﬂhhe thhe heat
t r eat ment S zat i ref : r out e
pressshaplélgét{%‘g% A M%%Lﬁg %om% nle?ctllg:n %ﬁ%@cﬁg e§g| %Joﬁg]té}[g(?hggm ze of
t he crystkatgadipy nsrpdeﬁenabl yitho imfrayreldegay norte ¥ efeqabrgd500onm or

| ess. Sti r , | oBr 84,88 i L ange of
1to 50 n%&lgfn?%gﬁg%?%ﬁp$%c%%@?%g£%§£?u%?anggp?g§%§§§¥é b gﬁ%Pgagt he
same> Thethef ovlpatrarnereeofdl hy akdduin 'emfmeeqéreemthahvéﬁecbﬁsw;he be
expl ai neds sl oy Ihe igafordptd oau&esgéd' ng nedi vanof rbhe ff espptohguention
conpri ses tl-layered frimi uding an information recording |ayer

30 for medtiem %ﬁ%l%b%véys%%sh?%?éngthﬁnSPh$6Fﬁﬁ?|6h FeEdfdrhgORedith
Accor di ng; 4 or2r£€CQA) NY MRASrdihe | phorural | alpseeatdi Ny, Mmegicumignkargely
classified into a magnetic recordi’ng nmedium a magneto-optical recording
medi um a%P%@EP%é?nd%%kanathFﬁéeﬁlR%gl?%ean%B?ﬁﬁ%F%ﬁ P%c%@ﬂiﬂ@ FB8iumis

particul afhyrsubd abkesbdobent MBOLEL | EAECOEHE ngh@@dmdg\ Fhethpler mebiron
recording mediumw || be explained in detail on the basis of a nag Eetic

r ecor di ngPHEUT e Asa aﬁeéﬁéﬁﬁ%ﬂ[aéog@]g“ieﬁltchererﬁﬂrtqlr}ga%erceﬂ‘“?|‘F"f’ﬁ‘u €l udi ng
an i nf or nat f pai seedy deagriayesut mgnetic recording layer) fornmed on the
mai n surface Ef thﬁ above substrate, the layers formng the multi-I|ayered
filminclude, L§%¢ xanpl e, an undercoat |ayer, a protective |ayer, a

| ubricant | ayer, &hc.then pddﬂtbﬁmoﬁf bie amgperpendécoidingmbgpeticSuch

| ayers have conp Sltl ns_and §¥er Eonstltutlﬁng deﬁgnglngrggo |n£ended
speC|f|caf?%%§ bﬁ%tf% )4 ?d R% ?%9%? S F d a nagnePlc | ayer
or formeda oéuﬁsﬂﬁgﬁet itembayat uard of rm&ma@rzethlcgﬂaye;rs .'@@q@iv\i’y{]@?, cest ai ni ng
Co as a n co onent referre netic |l ayer., i tLhe
material FOFCthe uﬁﬁ%?EBﬁFgléﬁeﬁePgege cFeBeﬁgﬁeﬁaPﬁﬁ §§8ﬁ ﬁﬁezﬁggﬁetic

| ayer, |torshpgbéeraed t® lsesabhahl byecohtagntngneitien gemparabyre

cont ai nin I c j.ni.ng . tai g t he
ragnet ¢ Tayer e F O d B A A i T PrErant | vilT ayeretEar Ghgs o

carbon pritecheseihgl mheTadsthriteants |pyefe raicl ydes aeaaye25ﬂ&@neddby

di luting P@é%]' UaLAPal et gﬁ%sw th 4 Haie ont ab ot g, 50! venty REtkReahi ke and
appl yi ng such a di'l ut ed ution. The above undercoat |ayer, nagnetic
layer, nonmmgnititihaysheasdbstardeti v deaypreteripref @t a@leystoﬁre@dcby

sputtering,g Thfeeeovehéﬁyefheongiaggt I eeah§l§ybﬁab{:emﬁefaeukengbtudh nal
magnetic recordi ng nmedium [005 For a longitudinal nmagnetic recording

medi um ﬁ?@¢%¥h%lycoﬂﬁél§ﬂﬁéﬂga¢ & SYREdtTEd Soefriel t HROS® eBr8feF8PhYng t he

layers. 81 h@ag therpapei culpr npgheti ephacongiang Medium fonsexappl e, a
seed layer, a soft magnetic | ayer,_a nonnagnetlc | ayer, a magnetic | ayer

(nagnetlct?%ﬁ%¥ﬁFﬂﬁeI§§eﬁ3 mat &F bt bcFPRECH Véﬁnan&hflﬁﬂﬁ??%ﬁﬁe1aygﬁ are
formed ontige subpbiat e rahgeshat igag-thycdlahadi atpasredbl y nf resied aByves
preferabléecarrled out after the formatign of a soft nagn é ic layer but
bef ore t heSTRPRAEHBR 6F AlndnraRgRetiet| @9e?, net exrefdd olitCafter the
formati on of poomghetic Iayer but before the formation of a protective

| ayer. The above atin mpr.oves gnetlc recor opertie t he
magnet i zati on anng?Popg §lg8ft gh&fic Pg ghEang%898|ilH§53 A
magneti c ibe&ﬂbenysbefappmc@ﬂpdnmt@@ ehenbeaUﬂng obnthatsmmﬂn&a@ ag0060]
The seed r |ncIud a, Ji er |1 of t
magneti c #d%g ﬁhceﬂégglan ﬁ%&%%€¥ bf @E ngrﬁgyéﬁy é é%rpﬁaéer
CoNbZr | ayermpora NrEéelkrapéw én@O@ngamNﬂa Sayerstﬂhb m@nenagﬂéerebﬂayer

i ncl udes y,layer apd.a LT t lLager cl udes
a Co aIIO§ ayz‘lrygaIR i ?h% ppggegfg%egggggggﬁg ggﬁggggr%%nzlﬁyerbgThe
Iubr|canttmeyentrﬂdugdesnthé sameIq5m§emﬁihauﬁbsgqﬂtﬂqnmﬂ@b@ve ngeee6l ] In
recent years, the nulti-layered structure conprising a nagnetic recording
| ayer tends to increase in the nunber of layers for inproving magnetic
characteristics and el ectromagneti c conversion characteristics, and sone
magneti c recordi ng nmedi a have eight or nore |ayers fornmed by sputtering. A

stationary and opposed sputtering nethod uses a sputtering apparatus having
a plurality of chanmbers that are connected in series and can be



[0062] In an in-line sputtering nethod, a substrate is transferred froma
heating zone and transferred along filnform ng zones, |ayers are
consecutively stacked by sputtering to forma nulti-layered film(layer(s)
formabl e wi t hout heating may be forneggbefore the substrate is transferred
into the heating zone). There is therefore caused the sane problemthat the

stationay wdgk DPp@siedogput,tE@rd Nem MebRObhasncAe£86dI NgThe tdepiacess for
pr oduci n% an i nformation recordi ng%madl um provided by the present

i nvent i or FAREEEARESr dBt ent cati2bel8vertonet The YPPocd®s M1 pr ddii ng an
i nf or mat iten gkeeydiing 2edi U 90 avigded dxs .t he present invention, includes
four enbodinents,_i.ge., ocesses 1. to 4. [0063], The process. 1 is a process
for producing an Pr%%??ﬁc’)\‘mtti ARBREFdI ?r’é’a%%% a/ Fgrsﬁi ng2§ the

mul ti-| ayetoeedrfdiles | nd udheg aobisAtateat ion tkeorgicgetoyes off a dbstrate
for an inforpation yecordi medi um._.t he process conprising,transferring
sai d SUbSUPATE Hiark f GHOavaPRGE TR i9ig 115 o> Bp° hf=F 8 cond,
pr ef er abliyr atonlbdastt itsChaadond,s novre pprogfeartaldsy. at | east 20C/ second, still
nore prefer abéoy ét | east 30C in a heating zone, al ong consecutive
filmformng S g and consecutively formng |layers for constituting said
mul ti-layered filThe nabheef idubftoratienglzoesand fBorawe heuntiabilel afer ed
film Th |t - il A {1l mfor 0 ! tion
recordi ngleI%§3(/1\é]?; % n%#%éeﬁ_é]e'??f‘mw?gganel 0 aq:a%ld i fr%%r ma ﬁgn%re%cr%érng{ ﬁgﬁayer
and ot herd dragdred icther ity cughpunredfranforiiaticorsmpmdichd atedi-a can be

i nproved since th@s&gg@r i,p)d required for the heating can be decreased.
In the above process, a large quantity of information recording nedia can
be mass-produced T ofebpEsabet fodd ineSubnbrayei Aereadi ngiidanaleiing rate
of subst nal@s.qidd HAuguamidy Pf hBhOr ARt LoR 1,8GOIAI NGB 1A CAM be
produced by taking a shorter period of tine. As a result, ‘the production
cost can BeSFemHIdA 4P URITRLAERT FRF i Gier -4t RotheHc & Prod RS an be
provi ded t3f & |HMeLe5} -1 JARBAH: (Ui ARV e fIQGess rhys preferably a
process in which the residence tinme period in the heating zone and the
residence time peridd FPOCVRAChREER f OPAILHECEonEHar §TOYES t #¥hch-1% her .

Further, Jqyreferablyertbe tilsanshewn ohisa plalst raieet nbe tde b@ahﬁngag@ne and
transfer of a substrate out of each filmformng zone are synchronously
carried G@teNS® t ROSHREPY odkitt idn pr oesLarGe rediHfEOES me P i od of
a sybzt r]:%h%sitﬁ:gttfée s | g aﬁag;egl(;rbﬁeatri QQy@fﬁaIIb.&rz)edarmi;d.atsfbe das alanicey n;)i rr;e
period of a substrat n eac rmng zone (eagh sputtering cC er

i ncr easem(?rredeéf‘éﬁse‘??h FHT nﬂflngwf‘rgﬁﬁer.orﬁ% G aF‘agF rie%??i%ng]elqa?re

pelri _odls !a%sfd’i%)tfiidrm féar NaNG3 ZQReSbahBat tﬁatﬁi%i,rei@eriﬁ? obt ehned abyb ]
mul tiplying the residenc eri eac [ or m.ng .zone by the
nunber ofwal%fy}gflsg 6’3 fgr&régebgospﬁtd%de i ﬁlé"’reSPersqélﬁ?g a%%etumﬂ Aed i ne
peri ods redduiciech dyorddoimg nige 4 airey sbbyithedsputiber wagh Asfidue caboteey
accunul atc% tbiem%ln% reiac')s.%sd i r}lcd’ Q:e}lsaﬁ:’ tthhee hsel“ébcsitr{ tIeatt e%er@’{eu rs% aetaéses’ SO
that the Substrate tenperature may nore possibly decrease to be 1ower than
a proper caenper dimpmeovest. f dhe mdpcivay et ey aopiemdr iisg . predre rddrneadithg t he
above ac?g%ploqt ed tJ me periods w thout decreasing the nunber of layers to
be forne y sputtering, it is required to decrease the residence tine
period in ead®®4d4lm forning zone. For this purpose, the residence tine
period in the healidg. zoge, | s (@S0 d6¢Eeasedst 14 d hey ahgue produciion
process, the average heating rate for the substrate in the heating zone is
10C/ secomFopeiies oF t fRe t Rubstbateat &/ cahhde PRt ipst Ph red
tenper at U@ sftQfatd SNOrbrPehkod RpelritiRs Y {hat sheyersteanibardormed by
sputtering at tenperatures in a proper substrate tenperature range. In the
product i 6 of CBPFEGNECRc FéEBr dihg ¥R uRTPRATG S nul t]iﬂl-nﬁé@/%?edg?}iq’ m

havi ng ner@diavares of insthgrpsodygitepief asmagnetsiugsteecardi pATedi UM t hat
requi res the fornation of Iz%-y,ersi at c{a hi gher, tenperature, a heating zone
may be pPERRFEHLGH 1R et Yet Y Y%hnd | ast chanbers in
addition to the heaipdwgraziomesin the first chanber. Heating by irradiation
with infrared ray_jis su'tgble ag a nmet hod of heatin? t he su stratt.e. When
the irradiation With ?‘Hif’? Faber gy 45 tar rPRUCoEt A8Fi A tHESTUH 1" f or mi ng
| ayer (s) rddeadiayemsadined,) et sch ni s aneder ay, asqgliahat drhesmponwerl lafzdde
infrared ray to be absorbed into the substrate decreases. It is therefore
preferred to carry out the heating by irradiation with infrared ray before
the initiation of the formation of the layers, and it is nore preferred to
carry out the above hating i mredi ately before the initiation of the
formati on of the |ayers. Such a heating nmethod is particularly preferred
for producing a |ongitudinal nmagnetic recording nedium Further, there may

T e




tenperature of the heater is preferably adjusted to 600 Kto 1,000 K, nore
preferably to 700 K to 900 K, for matching the maxi num wavel engt h of

radi ati on spectrumto the vicinity of absorption peak of the substrate.
[0067] The heater is suitably a carbompgheater. When the heater is arranged
in a heating chanber, the partial pressure of oxygen in the heating

at nospherg dss deaieaiseichg Son t hatraheddebesrpenti eRa6f ikherncasber heater by
oxi dati on can be, decrease Pr efiragl é %ﬁhe heat i ng b%; irradiation with
F ECLRE | B

i nfraredaylf25Ear?ted it hefs T atiFOR of CPBPRAL i SiPRALayers
(bef ore tyhe efr@rined,i omanfgdreseay,s triwddyneiqui,r e gihesdwining), anicbBmue,

preferably, .the above heating is.carried, out i i,ately before the

it ati 6% Gf T or FTSHbr  TRECFAYEF SPIPEPL( nECLS RECPETE o U i Fed wi th
regard t erfiempr ozesswhichhd sabve psecasses smystweatonbored 6B} The
process i.s .a precess, for. produci ng,an infqrmation_gecordi ng.medi.um

conpri si ﬁgayfed:rendlonglg% itﬁf obrega on- eggr d'slpﬁlgt eécyleri"g o#%egug‘?tagépg fbo\F an

i nf or mat iior add@dridinng wiedi umr(famrazhe mHy t heelsubstulatiesl dlydwed) | £ pkrovi ded
by the pr; nt..inventi. t he j.ng. t bstrate by irradiation

W th inf rlglr‘szgéldrlél& %23 slﬁgfsot%dcel a\%e%%lé:lnl%flos(r?ﬁ'i on recording |ayer forned
thereon is irltddisdted with infrared ray, the infrared ray is partially
reflected by the r_@}{%orm‘;@n Iﬁmﬂi%}@aerf- Band he %meg Hed heyd nfrared
ray to reach the substrate decreases.” Since, however, the above substrates
are usedSPuttieaiew rajtehahepsiohednt hersabaatiare vithbdadededntay he
substrat g, Whefaby (the gf figeir of Deatddg d:he, sybshicat epgambec fak!va

obt ai ned. [0069] The process 4 is a process for producing an | nformation
recor di n§Whsdin@Re dorpra’i At eERat hgh aRSFATSERHL MEALHBCdNditnd dah/dtd on a
substrat edn@r A4 thdh | REQNIEFIeN nbe ¢eldisn® steditems oVl g siisitdater i s made
of a glass or crystallized glass containing an infrared absorbent that is
an oxi de SORSRCUEES ohblhet QrMiRY ec28BSf r oG r oFOTRYpPer L2¥EBSI t LY

ytterbi UBpUFRRGARRS €in NEREY H1UM- fAraseRdYiBAEB, Ni2Pi uMmmced iU yamnadi um
chrom um_ ni ckel , nmol ybdenum & hol m um or EI’L)I ur‘rij and heating the substrate
by irradifdtifontiRtn Gsh LRFEHP .“PO% et b oe¥eked M Anar'd'Suitabl e
for produdior@ alperfrendi suFarmeagpet iteanecerding whe WubSByathe abhave

heat i ng irradiation with ipnfrared. ray, t netic recordi ng .

Char actebha CE% B DTS ok HHE BRI PRol fagRe TEATADN ZAPGoErbhy ot a sof
magnet i ¢ deayelerean thianal pghnedd Aht eradrhef hrat fomid@r zexanalre, gyt ecti ve
| ayer, etc., may be formed_by spyttering..ln the processes 3 .and 4,

prefer abltﬁ §35Tur & eﬁ’of aflgél rrgsg)r n‘?ngr%i]o)?‘ﬁesi?%?lp?cgr nf%ﬁ“l gv-é‘?q:s +S

const i t utimred udeel nid tikd ayelred-Tayereactutihngnabhentborat i(dn raecbrid ng

| ayer an ting r i rate a Lded, d the
substr at ggf%én%ﬁ?aﬂﬁgf esﬁ;r%le%gu{%rogl}g%;tEgaégﬁggggﬁgvghgeonégb%g l(-3(§m rH%Dn’

nul ti - | apededott | mf, | nthdi sboase, hedreimparong zone ibepriovindethimirey

posi ti on logal ed &f tfle  BE-hbt TLhOWF Nt GRELE L1 L L ALAO 8Dy DROTIFRY T ON
recording Tayer. 1Th these processes, it 1s preferr to arrange t t he
resi dencenei e pelrg odbpret Hé ) hdax | Y .zonee ahdat hegr efi ddscesulsrEadeT i od in
each filmfornHdorzone: 368 84Uala s <€ these RroGesses, the
heating e fdloctjiﬂency 19:2 Frrpr oved, av\yﬁ%ersegéy]tﬁ%bﬁse%ﬂﬂn% or aC ghor_t pe,rtl od of
time canipr oteei sof fangieanta héavi g SEPEEt:, _%qet h%\lPOYﬁehﬁéétl!“ﬁg 15 me
period cancle degreasedy;afd Jdhatpd he rthaeaRebhod ithat i hReaeBkl st ep
requires can be reénarkably decreased. As a result, the throughput 7is

i mpr oved_,"“’léd‘?éil tFP\%lFr_@lfe%neSélﬁllSWdélfaéJ{% gE? qUaREPRY B FRERT qdaliaw o

i nf or mat ;pfifésrs%fi%r.dl W iMRdithts B 04 1E0SE . i Nshilieaprecassesndvant 4 it is
al so preferred to use the sanme heating source as that described in the
process SUPSEEFRLE 3B PhaAYNERY N9 hePBraeesseutterdny fiksi #8013, the
gver ﬁge G@};@tsit&gltlr;aat@i Saﬁoaﬁl-gaganetﬁedlsﬁ@@ttbyriwj ng};_]éC@Qb@H:rﬁfcﬁt e
reakage .of a substrate c e r api ating. Further, .in eac ocess,
Uhe resi dEnBOTA AE PRI (50 e dthe G (he Ty Ztie SHAFATERY 1H19 or m ng
zones i s oppefserdabl yptterifigsecortls. phttisullesl yable-dfedent ease t he
heating time period and the filmfornmng.ti eriod, for decreasing the
adher enc@ GP TG gio et B9 ¢ o> P RE EUbST T8 ShFFACA2ENa THe BREVETT] on of
f or mat i ompoft teodmser crystal grains of a magnetic layer. In any of the
processes 1 to 4, it is preferred to use a stationary and opposed
sputtering apparatus, and it is nore preferred to use a

singl e-substrate-feed stationary and opposed sputtering apparatus. In any
process, it is preferred to transfer the substrate from one chanber to
anot her chanber in 2 seconds or |ess. The process for producing an
information recording nedium provided by the present invention, is

b Y a1




detail with reference to Exanples hereinafter, while the present invention
shall not be limted by these Exanples. Measurenents of glass for a gl ass
transition tenperature and spectral transmttance and identification of
crystal species of crystallized glassi1gere conducted according to the

foll ow ng nethods. (1) G ass transition tenperature 39 A5~ x 20 mm
sanpl e was neampreldd at a tenperature el evation rate of +4C/ mnute with a

t her no- mechani cal ,anal yzer, %TI\/A814t0% suppl i ed by Egaﬁsha. Sir02 was used
as a standard sanpl®. (27 &5BEEraltt1anshffi8Ace %4 sampfe Faéfitned®to have
a plain forymtedas imeasugedswi tilh sfpleet hephahgnetetes {n@astikeedrdOrdence

transmttance in a wavel ength region of 2, 200 tqa 6. .000 nmwth
FT1 R 8406 RUod1 S Dy Bt a2 U RBF ROF at ol “5hd ThdSaealrer 2R i ¢ ¢ ance
in a waverfgirtablegi Dntof 2206eton@s5eachi.t hTWeS A eswagel ihesh thiyn gNi ypgome
Bunko). The spectral transnittance _includes | oss ed by surface

Cefl ocii o, (35 IURALTA Eat on 5P LeFVLYal® SpbERes o & SSERTEr 2 ass A
powder ed dersyistallly zed glesst wdsS°G¥asupad, f ost XL T aynodief f dastirablwi tdit Ka, ray
of Cu (apparatus:.-%ray diffraction apparat P18A, _suppb i ed by Mic

Sci ence, Hteuab‘% vol t 5& gﬁ"k 2R d‘boerecucgésselnﬁabtﬁéﬁb%mfeasségnﬁﬁn(lfsaencg Iéd‘lo 90)

A preci pitttat edverggeal hewisingemeitli ede bars hdchasi yagfueanobbaanadd X ray

di ffractiqn BUr i0eEe rehen oal  SdLengieni ag ues c6akr i eflaputihy a

met hod desch"llgigLee}g;I bgl OoW. F%?B% Exar.rp‘?es 1 - 12 Gﬂgss raw mat e?i al s such as
Si 02, AlZo®strHtEH)3as ebeforgeheatdngulantdtie hsmperhhveca tddpdshiei on

havi ng confiant &y M0 shewr | Rnkabhegtingnd giend fulhyatixgd cand then
the fornmul ated material was EI, aced in a heatnelting vessel and nelted at a
e

t enper at BEF 61 -1, 00VC BFeReRReryi Mlagirge TR 5%t UPR afbensiUbst T tEs Pas

fully defrogied adtStig,redne0 BikRggbhenghastgi Nkera bibblessfdresfate.
Then, theééig.l ass was cast into a m)lg and gradually cooled to tenperature
around i Bsigisded thaarkdQ°CoBecenplerat d€6S -1 mredi atel y thereafter, the gl ass

Wﬁs Pl aced in an awealicve fyﬂaﬂag@%dh@rk];twﬂf;nt h@ﬁr aandaa}:lheweﬁ tf_bﬁool | in
the furnace to roomtenperature. The_thus-obtaine 40 SS s excel | ent
S P sEol

homogeneifty 2 d hohBe o ARSIEMeSTarfdf noRL FAFEEd Tfbt t 27 G88EN et [0079]
A asses iwitdixargyasd ltd acife walles tigote ned iTHeo drlcaintplat eshdadm fighved

t hi ckness . of each, and both surfaces thereof re qgptically, polished.
d asses iar?ségfi)r‘?ﬁgeslﬁ@st ocpeffI(/illf'reecIS H”e]atta}1 trreegﬁré%ecaor Juttd 5@8:8%]:‘%06 bt 'eci pi tat e
a crystal seddgav]each glass, and then the gl asses were

t enperature-increased t t enperat ure ar 0G t rr ut
crystallization, e?%e%?re%?%(t a{%lea &r 3?§Fal Q'f) g%%aggnt%ai (I%lil(l’élg e%% atW%,
wher eby qrysteaitliiezed ofl asdes webetaobtei néd. The cpyspattieed gfasges in

Examl es 0,49 12, had ancrystal uatn 5 28,01.80. 0L | essphon abser ved

t hrough a transm ssi'on e N m Croscope. ese crystallized dl asses were
al so machihsedraprdtaie pl af eshhavhhgtaathi dkndss combd nahiedc viddd ot h

Surfacescﬁﬂ?%ﬂ%pé%%fé@ptiﬁ@%éﬁéfp'%ﬁgegubstrate 5 is also suitable

as a substrate for a perpendicular magnetic recording
medium.
[0028]

The heating of any one of the above substrates 1
to 5 by irradiation with infrared ray is carried out when
the multi-layered film including an information recording
layer is formed on such a substrate or immediately before
the above formation of the multi-layered film. For the
heating by irradiation with infrared ray, an infrared ray
source having a maximum wavelength of a radiation spectrum
in a wavelength region of 2,750 to 3,700 nm is suitable.

Such an infrared ray source is suitably a heater. When the




[ 0075] Each sanple machined in the formof a flat plate was neasured for
spectral transmttance, to determ ne nmaxi mum and m ni mum val ues of
transmttance at a wavel ength of 2,750 to 3,700 nm and a spectral
transmttance at a wavelength of |, OO® nm Tables 1 and 2 show t hese

val ues together with glass transition tenperatures. In Exanples 1, 2, 4, 5,
7, 8, 10haadell,cdn ObeOXdissiide st agoblbckasdyeZ03)e shemperatiliabl est 1 and 2

was i ted. A wat t i h gl bt.ai ned
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The heater is suitably a carbon heater. Since the
heater is arranged in a heating chamber, the partial
pressure of oxygen in the heating atmosphere is decreased,
so that the deterioration of the carbon heater by oxidation
can be decreased.

The center-line average roughness Ra of main
surface of the substrate is preferably 0.05 to 1 nm for the
smoothness that a substrate for an information recording
medium is required to have and for a reason that scattering
of infrared ray on the surface is decreased.

The flatness and parallelism of the substrate can
be determined depending upon demands that information
recording media are required to satisfy.

[0030]

Each substrate has the form of a disk having a
central hole, has an outer diameter of approximately 10 to
95 mm and has a uniform thickness, and the thickness is
preferably in the range of 0.1 to 2 mm.

When the substrate 1is heated, preferably, the
surface (main surface) where the multi-layered film
including an information recording layer is to be formed in
the above substrate is irradiated with infrared ray.

[0031]

Infrared ray is reflected on the above multi-
layered film to some extent. It is therefore desirable to
carry out the heating by irradiation with infrared ray
before the formation of the multi-layered film or after the
formation of a layer formable without heating (e.g., after
the formation of a seed layer and a soft magnetic layer in
a perpendicular magnetic recording medium). However, when

the substrate having an information recording layer formed
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thereon 1is heated by irradiation with infrared ray, a
sufficient heating effect can be attained even if the power
of infrared ray that reaches the substrate is decreased by
reflections on the information recording layer surface,
since the substrate 1is improved 1in the capability of
absorbing infrared ray.

[0032]

Since each of the above substrates has large
infrared abscrption, the rate of temperature decrease
caused by infrared radiation is small as compared with any
other substrate having small infrared absorption. The
above substrates therefore maintain a substrate temperature
suitable for forming films for a relatively long period of
time. It is also advantageous for the following point that
the cooling rate of the glass constituting the above
substrates or the matrix glass of the crystallized glass
constituting the above substrates is small. In the above
substrates, a plastic-deformable (glass in a high-
temperature state is shaped, or the thus-shaped glass is
machined, to form a desired shape. The above glass has a
low cooling rate in a high-temperature state, so that the
shaping can take a longer time and is hence made easy. For
these reasons, press shaping and float shaping are
suitable, and press shaping is particularly suitable, for
the above shaping.

[0033]

The glass and the crystallized glass or its matrix
glass (glass to be heat-treated tc form the crystallized
glass) suitable for the above substrates 1 to 5 will be
explained with regard to their compositions below. '

Fach substrate has a suitable compesition that is
improved in the infrared absorption by adding water or an
infrared absorbent to the following basic composition. The
common point in the basic composition is that the basic
composition contains S$i0; and Al;0;. A composition
containing $8i0; and Al,0; originally has a clear absorption

peak in the vicinity of wavelength of 3 um and is hence
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W'NN_ O preferred as a basic composition. In the method of adding

the infrared absorbent, it is preferred to add an oxide of
any additive to a formulated material. For adding the
water, a hydroxide 1is used as a raw material, a gas
containing steam is bubbled in a molten glass, or the use
of a hydroxide as a raw material and the above bubbling are
combined. It is preferred to use a hydroxide as a raw
material. Particularly, for a composition containing SiO;
and Al,03, it 1is preferred to use aluminum hydroxide so
that a desired content of water is attained.
[0034]

Further, a glass or crystallized glass containing
Si0, and Bz03 1s also preferred. In this case, it 1is
preferred to use H3BO; as a raw material for the glass or
crystallized glass.

The basic composition preferably includes the
following compositions.

(Composition 1)

The composition 1 1s a compesition containing, by
% by weight, 62 to 75 % of 5i0O;, 5 to 15 % of Al:03, 4 to 10
$ of LizO0, 4 to 12 % of NayO and 5.5 to 15 % of Zr02, and
having an Nay0/2r0; weight ratio of 0.5 to 2.0 and an
Al,03/7Zr0, weight ratio of 0.4 to 2.5. A glass having the
above composition is preferably applied to the substrate as
an amorphous glass.

[0035]

The composition 1 can realize a deep compression
stress layer, high deflective strength and a high Knoop
hardness by c¢hemical strengthening, and since it has a
large Knoop hardness and a large Vicker’s hardness, it has
excellent properties as a chemically strengthened
substrate. The above chemical strengthening is preferably
carried out by ion-exchange in a treatment bath containing
Na ion and/or K ion. As a treatment bath cecntaining Na ion
and/or K ion, it is preferred to use a treatment bath
containing sodium nitrate and/or potassium nitrate.

However, the ion socurce shall not be limited to nitrates,
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carbonates, hydrogen carbonates or halides. When the

treatment bath contains Na ion, the Na ion undergoes ion-
exchange with Li ion in the glass. When the treatment bath
contains K ion, the K ion undergoes ion-exchange with Na
ion in the glass. When the treatment bath contains Na ion
and K ion, the Na ion and K ion undergo ion-exchange with
Li ion and Na ion in the glass, respectively. In the above
ion-exchange, an alkali metal ion in the surface layer
portion of the glass is replaced with an alkali metal ion
having a large ionic radius, and a compression stress layer
is therefore formed in the surface layer portion of the
glass, so that the glass is chemically strengthened.
[0036]

The composition 1 is preferably a composition
containing, by % by weight, 63 to 71 % of Si0;, 7 to 14 %
of Al1,05, 4 to 7 % of Liz0, 6 to 11 % of Nay0 and 6 to 12 %
of Zr0,, and having an Na,0/Zr0O, weight ratio of 0.7 to 1.8
and an Al,0s3/ZrQ, weight ratio of 0.6 te 2.0.

The composition 1 may contain a generally used
clarifier such as Sb20j3.

[0037]

In the above basic composition, hydroxyl group
bonds to water in the glass and intensely works to retain
water in the glass, so that there can be obtained the
property of suitable infrared absorption by the addition of
a predetermined amount of water. Further, the property of
suitable infrared absorption can be also easily obtained by
adding the infrared absorbent.

The above glass can be produced as follows. A
glass material formulated so as to ocbtain a desired
composition is melted under heat at approximately 1,500 to
1,600°C for approximately 5 to 8 hours, to shape the glass
into a desired form. The composition 1 is suitable for
press—-shaping.

(Composition 2)

The composition 2 is a composition containing, by




e S

OCLrouUwWOroUaro+~WUSa-~ mw*t 43 [0078] In each sanple,
the m ni nrum val ue of spectral transmttance at a wavel ength of 2,750 to
3,700 nmwas 51 ~ or |less, and the maxi mum val ue thereof was 70 O or | ess.
In Exanples 1, 2, 4, 5, 7, 8, 10 and 43 in which iron was introduced, the
spectral transmittances at a wavelength of 1,000 nmwere |ess than 90 $.
[0079] Eaehsof gohapboyey npkt enpg) agses wassr %SED@QE.O%}?' y abl owed tux flow
out of a_feeder and_cut to obtain_nolten Iassﬁgobs aving a predeterm ned

vei ght ekdr?s ald8ath AoPfegPasy §Bb>Had PEspECri felty #8d %0mbo O

pr ess- shapiang anevefgom L, ifRThert &td Nt ebiesht Nof Legpenat ghe narge 1a whi ch
such a m%lteﬂ | ass di.d not agg]ere tgereto. Then, ea hﬁggb vvas,Bressed W th
an upper °ndl HoePPodi t FBned oppBSi %o A O:Wéjf 3 RE¥HBE, & 0 shape
t he gob itetkhe choarmnel o ¢ e Saped thien tpitatle conteiti fcase, Laste gl ass
had | arge absorption i,n an_infrared_region, so that, their rates.of cooling
by radi afjloglﬁ’o\ﬂ@?‘%sr %e&tqg\/eﬂ/ ﬁ WEI A2t He dift eE1237 83V hjYi ﬁ%\?hiaa?veeach

nol t en gkaspowds iphesiss shapédrubillye dprdyiewkereoi nha sofbenettst ake,arit was
easy to set _shaping condition ince each gl.ass .nat ily.cqQol ed. The
pr ess-shgﬁlgap Iog‘sssegclv?ésrsé annggféh?réndat hg%,a%% h‘é’?‘i’ﬁ S ?rcg%e iar? Qﬁee center
of each ghapssiftdlonowerhrby de effthchenglyf thprevednednandudftteratsi de

surf aces, | i shi f._hot r C lLlass a | j ng of
such sur gggglﬁ?‘olb?l;tcgﬁ%ﬁﬁ i"sks r}\?ﬁgﬁg‘%ﬁ% ’o%% o] %é: W}zlgene%%"yb%ls I%ngubstrate
havi ng ahasutercell baret eproped5i6snmms aat substeaseoft®. B85 ahmmdmdlal ytent er
hol e di a . ach. t , i i lles 10 to 12 were
fur t her %r%%ﬁgf&ﬁe%% AT S henfB, s ractiithd %iu%rs%%‘et%s‘. [0080] The

di sks made of[0gi3&dses in Exanples 1 to 9 were imrersed in a nolten salt to
chem cal ly strengthen t oditiBMPles 140 6.5 theidigks warsdspwysed in
a nolten salt (380C) containing sodiumnitrate and potassium 44 nitrate
for 4 hogesipogddiion ExangPes Fndo Te t FOTROSKS 18y e 2i nfrer SR i iF i Sol ten
sal t (42QGhpokiRAlassidyiddpt £ dor Yyhaors, hOO08L] eBxamie doA 1

mul ti-layered filmincluding a nmagnetic_ | ayer. was forned on each of many
substrat €& 18 ImedndtlizP3di 3k&0 Hhi ehcSubstGatlest el Tretfe Mrznd ditass in
igCthf @@af%D'c]?tS dad 0 ? eb %be %Crdﬁs;bﬂi%i negb 0hRESCho gaeﬂngf aExarmlies 10 to

, by means of a single-substrate-feed stationary an ppos puttering
appar at u§9n‘Fﬁé‘tsiOrfgI2e9%%b3§[ rdtre-Y-dedF St i ok yF a&ﬂpﬁs&? g@ut%té’r' ng
?ppar at ug ripad (&i@fguraabi tzy.rbcgf r@hﬁrﬂf@er@ @@ﬂﬁeﬁbﬁgtbﬁltsefﬂ e:,(a;I aad 1r5iacg jt,he
unction _to transfer a substrate from one cha r lLocated.in a leading
posi ti on '& z’%ﬁ&taﬁrercoé‘ﬁé"r?ﬁeror{ (j}tchﬁt EPAVE & FBSH Ty Podid ia(%nﬁeﬁfﬁcst rat es
wer e syneghr onassd ypredastelryed fheontoneenhawiterzi@ adi geeateanatHzer
chanber g?)e %y one .. #pqnocorrpl etion of the transfer of the substrates,
each subst¥ate & 'déd i'n8ach chanber for a constant tine period. For the
above resi defo@3td]lne period, the substrate was heated in the chanber in the
first position, first. |ayer. forned, Ln the chamb in stg_c d
position, a seco?]rcp? ayecrcxrn o t\gl%rﬁrjed i2n tﬂégcha%ber m‘g{%e t##éff poegclpti on,
and f urt hempoggpdon ayengewerand otimed compbeithanbet soifn plsi tdagend
thereafter 21 A on. heat providedei pt ghaeg; hn the first
posi ti on%gﬁgk%ggéloéls Iga%{ TFar edﬁgs%’um?%% %?%009% gro E?’gheraé%y le(;)ze’ct rically
power i ng tiot 8 Theof pluOst 08t e RéatlerofndsiOet lattol UOWE THe Naddst ratte® was
heated by zald o 'nga&heoS%ﬁ af €50 MgANGJd Oéééiﬁav%eogedc&toalt he
heater. Each of the above substrates exhibited | arge |ight absorption in
the vici giongenit welved ebhgt BSof)3 Wnl $@ tthat ¢heJieffakdedt Fy SbSorded

i nfraredgray radbat gdaf 508) theyingraredesourearand wer e napidhy heated. In
the first chanber "that was a heating zone, each substrate was heated at an

average W&t it alatc@ndierdp sriotintatdicy SEIREUBHT oeing at least 95

%. More preferably, the content of 2r0; is greater than
the content of TiO,.
[0040]

In the above preferred composition ranges,

further, the total content of Li,0 and Nay0 is preferably




nore, and they came to have a tenperature of 200C or higher in a short
period of time. The residence tinme period of the substrates in the chanbers
was set at 6.4 seconds. [0083] Then, the heated substrate noved to the
chanmber in the second position and stopped at a position opposed to a
sputtering target. Then, an undercoat |ayer nmade of a C alloy was forned

on the suhlst mat @y Spiﬂdl eihélgcodt’\er@tﬂdd)ﬁ'@f_o tie st A8, npwed 4y One
chanber t Oar;sot her secq I n the chanbers i ncI uding t

n 0084
chamber it he kf‘fﬁr%i ﬁ%s pF‘Bn nc% chaF Loy 6si 190Nt hef eBfeer l~°a
nonmagnet iprelfayeablanctta Inegetl cs | layer waeetﬁbna 6Ca , alaney twey Q:&Heq{tﬂat ely

f or med. A ydr enat e arbonl a rotectlvela er was forned
by sputteri ngc?ad:o ergf u%e agn‘ﬁ%grh%{?c ?%k ﬁvpﬁzj A°hufers FFiTm
having 8 Gurmbes,| ayer scoSueht magnétii,0 dissksrafeaignseeul ety 1pr oduced in

hi I f ] Qopol h F h
ke was anst (21 80bREnE, P ok o CRoRY BFCTReL s Brs T Ut OF e

sputt eri ndegppahatus, %and the applied solution was dried to forma

| ubri cant Iayetr each Since the substrates were fully in a

hi ghterrperature st te until all the layers were forned by sputtering, the
magneti c di sks t akleén outth:ﬂc th@}:sp{ﬁtericnzglmmna;na;tm had pexdeldudrtr Iivagnet i ¢
charact er | ;stires 819, Q et haracteri

exanpl e, Fhe ragneti c ﬁqsksgﬁ%g aé(grtlj CI ent Oée&o(’cerzt’m%% C?(‘)r ?’elzo%? 3[!1:%&}
oersted ofrRer e TiRE85jaThentadia®i re pk#? od,of ot hdeatsovehpnoducti dry
process i gefghrSecoftsegWisgh is;@,total of nce,ti riod of 6.4
seconds |netﬁ21 chanbereandoa transter tine pﬁ;rgl&;ilélf 1 gecgﬁ3 %ﬁn gosh)trast
thereto, WRERT§PASSeslubstrates containing no infrared absorbent and having
a water content thatcdi%aqﬁ%ora@@hagaeepbgg%ee%%@l%%ﬂnt hydi®.@/1e used,
it isrequired to take a tinme period approxi mately imes to he t t he
subst r at e§TGHPt PAE nfPaivatesperat tre. IEpea @ h?en%‘%fb%ﬂéhat WOxKe to

transferredthiamweie €hagbenet ¢ranaf heso chagberndiel 8¢0Bd. ddaitek tinme
is to be gggrom rrate:%( (ftﬁtl mes as_ | ong, which causes a_ vast out put
du

di ff erenc&™n KESEESH ortUttekife ng‘aEE%%e‘?ln ER8ABPEECR aRY 3.thene
gl Ssshi n lEmamnllenl d/ﬂaS‘ai lmdye@rmm@&e%ra@@nheafl ngtﬁat.e PvirtBer, grth@re
an tegassm mpl e, 3 S .inprove n aver.a eating.rate by 20 ~ or
more, as EOMPar&d \??t ﬁuﬁhgbﬁ%sé @F@%&:‘?@%P%M%erca&n i%&ﬁowﬁs?s-l ly
i ncorporabbdalhﬂdt bg asdbshyatee infehhed Exampbest.the substrates were al so
simlarly i npr8§§c‘| in average heating rate. [0086] A nmulti-layered filmwas
formed on each t]he substrates for magnetic di sks, which substrates were
made of the gl ass@&ae mcﬁx;am)itesoﬂ 2oh@s b@«crm]a]rmmfwaterng*leeilslmhrcat.e-feed
stationar n S in at us ed I er sof.t
magneti c %e?w%g?fe ?% a%ﬁ‘leeag IQIgst rré re’senchanbe¥ Rabaﬂha%ubginr ate
was heat edhiichh Rafcardhoa heater-ilnne hkeatiagg cdm@messan@ifthemuaface
non- magneEEC | fésé"nguﬁs@g@ tl]"%\‘lq'y e NEr Bagggseccogr{p!os%. Org?dtlhn
chanbers, to pr duce perpendi cul ar gnetic-recor aye
const it ut FBRPOFAtLANs %ayéent hehe egllééﬁcel?al helplerlrodwahea:nehvﬂmm@eta was
equal to the cedi PQrLL.OG 4i t ggrb S dthe
substrates mg%gggggghﬁgnc?ﬁF %tra(r%éif glror %ﬁ%dmc%ne c a%bg?\éﬁkgaanot her . When
t he subst?ﬁ?éégﬁ’ad@‘%ﬂhl’ﬂw gm§§§e1§e|dn t@(ﬁ@ﬁfﬂf eghe tabgvet hwlglisxses &l so had
hi gh infraigdsi iiadicaticen mﬁ%@ nd 9t 8L f LehpBeY i8Q tzhaéeﬁéﬁmb%et & Vere

e

heated to_a sufficiently h tenperature even W thout | ncreasing t

resi dence Fpﬁga?nvﬁhéech’énﬁ)eﬁ trhel ¢ huiss prleriuk@e/ ek peadieul ar cAeeerdi ng

magnetic €dbsks ther efpses hadbsxgskleemasrr&w&térc @@éla%egﬁﬁaﬁéeaa@ld
el ectroma neihlc conversion characteristics. |In additi on, ere m

enpl oyed §Fi BHFEBRSI FOWANER SSUBSTRALEL a8 - ofTFﬁeR@Pé§§§svﬁquxanples
7to9 are5ppm¢fdedbl§t eeed kayer., Eurtﬂgr$0f:herf@6fi€§rla$ hayer avarage

non- magnetic éag g &??netlc L are forneg Eé sEutterln t hen,

each subst?Pa¥e"Fg%he ng RTS8 ch Songhéﬁﬁerlﬁn at tRg WR%REer ifo carry
out heat prefitnenly andtmqnxﬁmgélae Dayerol 9 .fsar nedhe Vibdee t Rebakave

Ex | h bstrat e-feed t d tt
appar at us-2F of Hht Fon 8F W B8 1ont S yorel cah BE"BLe1 bPRER By CROSHSRE! an

in-line typEMsputtering apparatus. [0087] Effect of the Invention According
to the present invention, there can be provided a substrate for an
informati on recordi ng medi um which substrate has high infrared irradi ation
heating efficiency, and an information recordi ng nmedi um havi ng t he above
substrate. Further, the above substrate can be naintained in a tenperature
state suitable for formng the multi-layered film or the substrate having
an information recording Iayer for med thereon can be eff|C|entIy heated ~so

o r




2. A substrate for an information recording nmedium which is made of a
glass or crystallized glass showing a spectral |ight transnmttance of 70 $
or less converted in ternms of a thickness of 2 nmover whol e wavel engt h
range of 2,750 nmto 3,700 nm 3. A skbstrate for an information recording
medi um which is made of a glass or crystallized glass containing an
infrar ed absor berthd haglass ansaxstea0é aprkeashibdne Aakal aselwaimf £ rom

i ron, cobhal t,. ytterhi anese,_ne m pr.ase mum
ni obi um P"@gﬂ O%aﬁ?a?di m 2®h|l¢(r59r?l’uﬁﬁo i %&ferﬁgﬁ%bgg’ & 1%?9 §m or erbium
and which is for Tse ghaaspenpertdiatid atavhgnethe remgyelingisrediumar. The
substrat% forhéane n;grnaatllolne&e%ordl ng.m %lrur‘_y asnrerCééoe]gdiH cl alc{ns 1, 2 or
3, which™rs 'f be %eatedjpoy 1% r &1 at’ o WCERS AP Par £ ray. St rat e
for an i ekoeddtndan necostiahglmegl udurmtngcthlg;h-nadeeabf m‘cgﬂta:m,or and
crystall gl nt e i e heated
by |rrad:t§teﬁ|9§n \%ﬁfﬁh |§fr ?gglgga % aﬂl gs rat Yor aglr'] ﬁ% c?rr?tnaattcié}1
r ecor di ngegedidimg wheshi uns maldlecm)f aulgstsster bayst aleazéabdlyas higdnt ai ni ng
an mfrarequg%%orgl%r&tthtn@%t is an oxide of at |east one netal selected from
iron, copper, cob , ytterbi um manganese, neodyni um praseodymi um
ni obi um C€I’I[l@l®]43] 49 vanadi um chrom um nickel, nolybdenum hol m um or
erbium and whi chyd,S DI ChISG; ashd §H£’§ﬁtéi‘t @x{:gn§ BROLL- ot idaygled film
to be fornmed by sputtering after heating by frradiation"wth infrared ray,
t he nul t supgf&rée famgn thel Jdterrgnaetn ?W@lﬁﬁh@ﬁlo@rp@@éltd’ Rt | ayrlxing An
i nf or mat Lappeecordli RYxMRMG| Uh EQPRAL $HRJ r@cma_ttitlln | ayed e f i bAkf i on the
substrate for an information_ recordi ng nmedi um as recited in any one of
clai ms 15upstzats gnpreferplel vul ias ay@fed a95adencl LERAET an ﬁhﬁréfﬁ%au on
recordi n%xb%)ﬁ%lon c@éﬁp@%foﬁteﬁﬁﬁggﬁ' g afiph nker Mg reeopdi ng nedi um
by formn % mul'ti-Tayered fil'mincluding an information fecor di ng layer on
a substrate ﬁ@r CEnTModfcor mat i on recordi ng nedium the process conprising
transferring sai dnstisds,at ehheat ethaat gansavenaga heal i pgristeesf e | east
10C¢ second in a heating zane, along consgcutive fil mfor zones, and
i | ek

consecut PPEVY f 8iRtiSty E&PrT a6 rc on MU G oSt SR Tmin
the fil mcberfifiirg ez@nesHe cjmmt@eb@w.itelayefedabtynhag aTrs@qmmﬁ:ss for
producin an i nfor n_recordi ng _nmedi um in_claims§, erein
the subs F&t & Hor° fga—g jr2f8 F°6m ?@croer i a&ﬁelcu% 5 tf')anét‘e«ﬁ?’rredEWn have a
resi dencexiuimpa epertitod glta:‘mecbmpbsmgmnneaandbea deise deireed t sneaperucod in
each filmfar.mn zone |ch re i er od e eq each

ot her. 16°°RA& p?‘;‘o uaéjlln an’ él m[?erir)ratiji onszr ggmr di lr@ rFe Um as
recited IdIEEC(I|eaISmn8_[ \Maeeemﬁlt:he sudrsttyat essf or ailpbor net e Darredor cﬁmg medi a

are syncpir %r}%g%l ¥1gt ic%%s eq:a nta. fyaQ)ch_E Q. bl deating zone and each

filmform. ng zone ess producing an information recording
medi um as rediopadlin cl ai mB 9 or 10, wherein the 50 substrate for an

i nformati on recoricﬂepg gls“”éthés (gdhgx,lln adiat i %l?n gllo@lf rar % ray.
i

12. The process for UCI ng an 1 nformati o recor |n um whi ch
conpr i seshiegdciadg vt h§t§l§|’—@§ttlh§ﬁ1@df oinanthaf op#mei oRaRREBr difg FeditA as

recited 'c'?teﬁﬂl‘:aqnes@feﬁ&%éﬁlrjrg &t 3he 81a8sb¥siddadial i ARvIhEh dp rared

ray and formng a nulti-layered filmincluding an information fecording
| ayer onc<o#gip@ssfisty dt-e. 13. A process for producing an i nfornation

recordi ng medi umyiwhy £hy CORPIHRESHARIBND §PrERGORERL LGN skeeOrHdYb 4 ayer on
t he substrate for an informati on recordi ng%rredl umas_ recited in any one of

clains 1:P2 steRdof aherReddi fd t hRISHBRtF G e IRFIT at #¥RTwi tH'§ nfrared

ray. glass substrate material preferably has a glass transition
temperature of 500°C or higher. When the glass transition
temperature 1s too low, there 1is caused a problem that
scdium nitrate or potassium nitrate to be used for the
chemical strengthening cannct be melted under the above
temperature condition or that the substrate is deformed by

heating employed for forming an information recording layer




14. A process for producing an information recording medi um which
conprises formng an information recording |ayer on a substrate for an

i nformation recordi ng nmedi um whi ch substrate is made of a gl ass or
crystallized glass containing an infraged absorbent that is an oxide of at
| east one netal selected fromiron, copper, cobalt, ytterbium manganese,
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10$$'}$)u'10° )- QB! 9} $) ul 109B$& () - B2hrS4 [[! 10WE&' () - HMLOWE&' () -
10'0' 0 10'0' 0 10’ Pemm}cbltnglo’% oth& gpoge! basigucempgsitipn, hydroxyl
10% o0& ( yrhoeyWhirds ' Lol WQWAV& () ent} glass and intensely works to
retain water in the glass, so that there can be obtained
the property of suitable infrared abscrption by the
addition of a predetermined amcunt of water. Further, the
property of suitable infrared absorption can be alsc easily
obtained by adding the infrared absorbent.
(Composition 4)
The composition 4 i1s a composition containing, by
mol%, 45 to 70 % of Si0,, 1 to 15 % of Al,0; (the total
content of S$Si0, and Al,;03 being 57 to 85 %), 2 to 25 % of

CaO, 0 to 15 % of BaO, 0 to 15 &% of MgO, 0 to 15 % of Sro,
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thermally deformed even by high-temperature heat treatment.

The above composition 1s therefore a basic composition
suitable for a substrate for a perpendicular magnetic
recording medium.

[0047]

Further, the composition 4 is ©preferably a
composition containing, by mol%, 50 to 67 % of SiQOz, 2 to
12 % of Al,0; (the total content of Si0O; and Al,C3; being 57
tc 79 %), 3 to 20 % of CaQ, 0 to 14 % of BaO, 0 to 10 % of
MgOo, 0 to 10 % of Sr0O, 0 to 8 % of Zn0 (the total content
of Mg0O, Ca0, S8r0, Ba® and Zn0Q being 3 to 30 %), 0 to 5 % of
LiO0, 0 to 5 % of Nax0, 4 to 12 % of K0 (the total content
of K;O, Li;O0 and Nay0 being 4 to 12 %), 0 to 10 & of Zzx0,
and 0 to 8 % of TiQ,.

[0048]

In the above composition ranges, particularly, the
total content of Si0,, Al,03;, Mg0, CaQ, Ba0, K0 and Zr0, is
preferably at least %8 %, more preferably at least 99 %,
still more preferably 100 %. While the above composition
may contain a small amocunt of Sb;0;, a fluoride, a
chloride, S0;3 and As;0; as an anti-fecaming agent as
required, the content therecf based on the compesition is
preferably 2 % by weight or less as an approximate limit,
and more preferably 1 % by weight or less. It is desirable
not to use any arsenic compound such as As;03 from the

viewpoint of environmental protection.
[0049]
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transition temperature 1is not specially limited, it 1is

generally approximately 900°C. Since the above composition

has such high heat resistance, the deformation of a

substrate can be prevented when high-temperature treatment

is carried out in the process of producing a perpendicular

magnetic recording medium.

[0050]

According to the above basic composition, hydroxyl
group bonds to water in the glass and intensely works to
retain water in the glass, so that there can be obtained
the property of suitable infrared absorption by the
addition of a predetermined amount of water. Further, the
property of suitable infrared absorption can be also easily
obtained by adding the infrared absorbent.

Further, the above composition permits chemical
strengthening. In this case, preferably, ion-exchange is
carried out by immersing a substrate in a molten salt
containing K icn.

Further, the above composition 1is excellent in
durability against acids such as hydrosilicofluoric acid
and water resistance, and the no surface of a substrate is
roughened even if the substrate is treated with an acid or
washed.

[0051]

The composition 4 is suitable for press-shaping
and a float-shaping, and particularly suitable for press-
shaping. However, when flcat-shaping is employed, it is
imperative to aveid the addition of any one of Sb,0; and
As;03.




10ZZ 10ZZ 10ZZ!}B! 109%ZZ& () - 85! } B! 109ZZ& () - 85A oxVH: 1! 10>>

10>>1}[!110%>& ()-5

[ 10%&v& ()-5ZI'}[!109%Z& ()-5![! 109%ZZ& ()-5!}[!10%Z& ()-5YhoWP1l 10ZZ
10ZZ! }[ ! 109%&ZZ& ()-85! [! 109&ZZ& () - 85! >pb10%ZZ& () -85[ ! 109Z& () - 85f, 10%&Z& () -
10>> =oM?1 10%$$

10$$! } $B! 1096$&' ()Cahp &3 A06$R) () - 5! $B! 1096$&' () - 5$B! 1098&' () - 5zf 1098&' () -
10Zzgl IM?1 10$$ .. o . L L

10$$!) Bt | 10%@®: (Y2B5F2BPPIOYERR: C) 651 3 BPPTBOREE 0T - S5 SAifdfEm kY - 854, 10
%@ ()- MARWSHET T }B 00 %@ &1 ( o5B216YE&Y &'T( p1564,0%0% « )20 19@D 10@D
10@@ } Bt 11,09 ' (),-§5! Bt L L0%@RR ()- B52BSYRXVH, 1

10@@3]!}%‘%@%@&@' ?%_E o% 5 ,Qﬁ §o §$%/ o%ll_kzjo,} &Qc@@ % of Mg0O, 0
}B"109%66& A )1-6@ }&F 1096 @8 ¢ ) 65%} BE 10%@F @B&LE) 25%} BELBHG& A J=b& *¥ nt uvoNA
41 10g%$9g1

?g ul 10(Vg%3§9f’5%5?%?u!010%$§' ) -351 75Pan 10088 75° B3 iTT0ddE (32B5Af 1098

- composition is preferably applied to the substrate as an :
* ' ' ' '

Bl 10vz7e (oSt EOd (1 00 Su LB 0 8] T0s s o 5 HETT T 1O e ot ()-

85 B[! 10%a& ()ke85ML eReryly 10pproved in  strength by chemical
strengthening, so that the composition has excellent
properties as a substrate to be chemically strengthened and
a chemically strengthened substrate.

[0052]

According to the above basic composition, hydroxyl
group bonds to water in the glass and intensely works to
retain water in the glass, so that there can be ocbtained
the property of suitable infrared absorption by the
addition of a predetermined amount of water. Further, the
property of suitable infrared absorption can be alsc easily
obtained by adding the infrared absorbent.

The composition 5 is suitable for press-shaping
and a float-shaping. However, when float-shaping 1is
employed, it is imperative to avoid the addition of any one
of Sb,03 and As,0s.

(Composition @)

The composition 6 is a compesition containing 58
to 66 % of Si0;, 13 to 19 % of Al;03, 3 to 4.5 % of LiO, 6
to 13 % of Nay0, 0 to 5 % of K;0, 10 to 18 % of RO (R;0 =
Li, 0 + Naz0 + Ky0), 0 to 3.5 % of MgO, 1 to 7 % of Ca0, 0 to
2 % of SrO, 0 to 2 % of RBaO, 2 to 10 % of RO (R"0C = MgO +
Ca0 + 8r0O + BaO) and 0 to 2 % of TiO;. A glass having the
above composition is preferably applied to the substrate as
an amorphous glass. A substrate made of the above
composition can be efficiently improved 1in strength by
chemical strengthening, so that the composition has
excellent properties as a substrate to be chemically

strengthened. The above glass may be therefore chemically
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addition of a predetermined amount of water. Further, the
property of suitable infrared absorption can be alsc easily
obtained by adding the infrared absorbent.

The composition 6 is suitable for press-shaping
and a float-shaping. However, when float-shaping is
employed, it is imperative to avoid the addition of any one
of Sb,0; and As;0s;.

{(Composition 7)

The composition 7 is a compesition containing 40
to 80 % of Si0;, 1 to 10 % of Al,03, 0 to 20 % of B,Cs3, 0 to
20 % of R;O0 (R0 = Li0 + Naz0 + K0) and 0 to 20 % of RO
(RO = Mg0O + Ca0 + SrO + BaO). A glass having the above
composition is preferably applied to the substrate as an
amorphous glass. A substrate made of the above composition
can be efficiently improved 1in strength by chemical
strengthening, so that the composition has excellent
properties as a substrate to be chemically strengthened and
a chemically strengthened substrate.

(Composition 8)

The composition 8 is a glass (crystallized glass)
obtained by crystallizing a matrix glass under heat
treatment, and the crystallized glass 1is used as a
substrate. The above crystallized glass 1is a product in
which a crystal phase containing enstatite and/or enstatite
solid solution is precipitated by heat treatment of a
matrix glass. Enstatite is a crystal species composed of
Si, Mg and 0, and the matrix glass contains S5i0,, MgO and
Al,053 as essential components.

Preferably, the composition 8 contains none of Li;0O

and Zn0C. Further, preferably, the compeosition 8 contains,

as a crystal phase, none of a crystal phase of a spinel
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has the form of a sphere or a form whose major and miner
diameters differ to a small extent, and the strength of
bonding thereof to an amorphous phase is relatively small.
It has an effect on easiness in dissociation of crystal
grains on the substrate surface whether the bonding
strength of crystal grains and an amorphous phase is large
or small. When the substrate 1is rapidly heated, crystal
grains present in the substrate surface come to be easily
dissociated due to a difference between the thermal
expansion coefficient o©f a crystal phase and the
counterpart of an amorphous layer. According to the above
crystallized glass, however, the dissociation of crystal
grains 1s prevented, and the occurrence of concave-shaped
defects in the substrate surface can be prevented. In the
crystallized glass which has a crystal phase containing
enstatite and/or solid solution thereof, the thermal
expansion coefficient of the crystal phase and the thermal
expansion coefficient of the amorphous phase are close to
each other, so that the power to dissociate crystal grains
do not easily work. In contrast, in a crystallized glass
containing a lithium disilicate crystal phase, the thermal
expansion coefficient of the crystal phase and the thermal
expansion coefficient of the amorphous phase differ in a
manner that one is two or three times as large as the
other, so that the power to dissociate crystal grains
increases.
[0055]
For shaping the matrix glass of the composition 8,

press-shaping 1is sulitable. The heat treatment for the
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[0057]

In the composition 8 or the composition 9, the
size of the crystal grains 1is preferably 100 nm or less,
more preferably 50 nm or less. Still more preferably, the
crystal grains have a size in the range of 1 to 50 nm.

<Information recording medium and process for

producing the same>

The information recording medium of the present
invention will be explained below,. The information
recording medium of the present invention comprises a

multi-layered film including an information recording layer
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magnetic layer and protective layer are preferably formed
by sputtering. The above layer constitution is suitable
for a longitudinal magnetic recording medium.
[0059]
For a longitudinal magnetic recording medium,
preferably, the substrate is heated before the step of
forming the layers.
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substrate is introduced into the apparatus and heated in
the chamber forming the first zone. Then, the substrate is
transferred along the chambers toward the last zone, and

layers formed by sputtering are consecutively stacked in
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for producing an information recording medium, provided by
the present invention, includes four embodiments, i.e.,
processes 1 to 4.
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chamber between the first and last chambers in additicn to
the heating zone in the first chamber. Heating by
irradiation with infrared ray is suitable as a method of
heating the substrate. When the irradiation with infrared
ray is carried out during the step of forming layer(s), the
layer(s) reflects infrared ray, so that the power of the
infrared ray to be absorbed into the substrate decreases.
It is therefore preferred to carry out the heating by
irradiation with infrared ray before the initiation of the
formation of the layers, and it is more preferred to carry
out the above hating immediately before the initiation of
the formation of the layers. Such a heating method is
particularly preferred for producing a 1longitudinal
magnetic recording medium. Further, there may be employed

a constitution in which a layer formable without heating is

formed on a substrate, the substrate is heated in the
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by irradiation with infrared ray, so that a high heating
rate to the substrate can be attained. For the above
heating by irradiation with infrared ray, an infrared ray
source having a maximum wavelength of radiation spectrum in
a wavelength region of 2,750 tec 3,700 is suitable. A
heater is suitable as the above infrared ray source. When

the above heater can be considered a Dblackbody, the
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- 1s{part1ally reflected by the information recording layer,

and the power of the infrared ray to reach the substrate
decreases. Since, however, the above substrates are used,
infrared ray that reaches the substrate is absorbed into
the substrate, whereby the effect of heating the substrate
can be fully obtained.
[0069]

The process 4 1is a process for producing an

information recording medium, comprising forming an

information recording layer on a substrate for an
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and the substrate is transferred through the consecutive
zones to form the multi-layered film. In this case, the
heating zone 1is provided in a position located after the
film-forming zone for forming an information recording
layer. 1In these processes, it is preferred to arrange that
the residence time period in the heating =zone and the
residence time period in each film-forming zone are equal
to each other. 1In these processes, the heating efficiency
is improved, whereby the heating for a short period of time
can produce a sufficient heating effect, so that the
heating time period can be decreased, and that the time
period that the entire step requires can be remarkably
decreased. As a result, the throughput is improved, and
there can be provided a large quantity of high-quality
information recording media at a low cost. In the
processes 3 and 4, 1t 1is also preferred to use the same

heating source as that described in the process 2.
[0071]



[{HLOYR82&' () -\ 4{ HLO%R&28&' () -\ 4{ HLOWR&2&' () -\ 4{ HLOWR&2&' () -\ 4{ HLO%R&2&' () -\
A{ HLO%R828& () -\ A{ HLOYR&2&' () -\ Av+wix+z+{ +| +} +~+pT8X@ 2

[{HL0WR&2& () -\ 4{ HLOWR&2&' () -\ 4{ HLOYR&2&' () -\ 4{ HLOYR&2&' () -\ 4{ HLOYR&2&' ()-\
4{ HLO%R82&' () -\ 4{ HLOYR&2&! () -\ 4~+++++pEBX@ 2

[{HLO%R828& () -\ 4{ HLO%R&2&' () -\ 4{ HLOWR&{ HLOWR&2&' () -\ 4{ HLOWR&2&' () -\ 4{ H10%R
&%;&' 0 ;(\@4)1{ HL0%R828A (An Y ddrte+6E " DhRTBEBEOXR&RE( o\ 4, HHMP@R2E 1(y) - \ {11 092828,
&2& ! ' . : _

[ 6f =++++PVECEHHLB98E389( ) L+ 1F Hiche 858 ¢ 1 S899 R 0 R0 &2FF- \ BY HIGRIRR: () -\ 4{
HL0%2 828 AcotftH1 %R 838 ( redlkHbRYRER&'a( ) shkstiiate +ta@sed] 0BRE2&H)d \ 4] H10%
2828& () - \A{ HLOYR&2& ().-\ Al HLOYR&28&' () -\ A{ HLOYR&2& () - \ AL H10%2&28& () - \ A{ HL0%
Deos () VEELEPE e { AT (rT\ 40 EEDO e TIon 4L Db eSS oF 4 (45 0o 28

( % -\ 4f Hlgmazel (3n) zegj}etxo%afcz&'\h(e) geﬂaﬁw@g/e&@&-e( )andh+he+| £ @CGHIONRE2E () - \

[ 6f :+++%P+t&2%ﬁ?ég%%%gb(]{$fo%&z@ GBS A 090828 () -\ 48{ HL0WRE2& () -\ 4[ { H
1000828 () -\ 4{ H10DR&2S ( A4 A HIDDR &2 ( )4 HUTIR GG ( )hdakinig +Eard | { { HLO%
2828 () - VAL HLOMRE2&' () - \A[HLOAWR L& ( .- UPRI& 4)-- \ URE2& ) <\ 4{ HLO%
2828 8 tp}{ ﬁjfgg/%ggmg't( & \tft‘[_{}[ﬁ}r%%?if%?ﬁit%ﬁéé}{,4{@15(%5%(@{@}{%%%22&, (

{ HL09R &2 @ AhENet(ce] 09R L LEN IVA THITNRR 28O ( hed{ Hulnsieatee ( purdace+dnd | L, { Hi

092828 ()neMHIHODE2RA ) o ¥ 428 HRQPRSEREE) ebAXZ crystal grains of a
[ 6f =+++++4t+t X< HLOUPE2&] HLOVRE2& () -\ 4&{ HLOW®E2& () -\ 4&LHIOOD&I& () -\ 4[ { HL

09R&2&' ( MASAEHITVREIE ") - \ 4{ HLOYR&2&' () -\ 4{ HLOYR&2&' () -\ 4++++++++pT8{ HLO%R{
HL09R8&2&' () -\ 4{ HIRYRL2& £F - Y A& HEOER&2&6) 1\ 46HEQYB &2 & o oA HHA@ &2 () -\ 4{
H109R28&2& () -\ 4{ HLO%R&2&' () - \ 4+++++pX@ z , ,

[ 6f =({ HLOYERR EFataPPaoYRaE (‘)P-R%{EI%O‘@@%E‘Z@T@D@{ 43RRATIRUBTIREY, 1t

6f { HLOYB&2 &d(rer | ' ERizts ' 0% Dt s R&2&
[ \ 4% H10%’2&2&'({r;e: \[{ﬁéﬁﬁ%%f 3‘{%633+++3@P§?§3?9>?§t§{ At v

[ 6 { HLOYZ&Sk PRASHHERELE (N \ AR () -\ 4{ HLOYR&2&' () -\ 4{ HLO%R&2&' ()
e () W R Gsde) e geiBarce o Lrster the
R ' () -\ 4{ HIO%R&2&' () -\ 4{ HL09%R&2& () -\ 4{ HL0%R&
28! ()-\4%14%6%@2“& (gi%ﬁr&%ﬁ%%ﬁ%‘i&% HiBo@RIR EY - F&f‘ﬁ%&a&?&' ()S-%‘%%W@ﬁ)w&z&' (
)-\4X@ z or less.
[ =t A HIGREZE (1099028 (1 VLIRS O AHLIRRZE )\ HIOVRE
medium, provided by the presenf invention, is suitable when

the total of the layer-forming time periods is 24 to 300
seconds.

According to any one of the above production
processes, the information recording layer can be provided
with sufficient coercive force, for example, a coercive
force of 3,600 cersted or more, preferably a coercive force

of 4,500 oersted or more.
[0072]
Examples

The present invention will be explained further in
detail with reference to Examples hereinafter, while the
present invention shall not be limited by these Examples.

Measurements of glass for a glass transition
temperature and spectral transmittance and identification
of crystal species of crystallized glass were conducted
according to the feollowing methods.

(1) Glass transition temperature
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contents by mol% shown in Tables 1 and 2 and fully mixed,
and then the formulated material was placed in a heat-
melting vessel and melted at a temperature of 1,000°C or
higher in air. The resultant molten glass was fully de-
foamed and stirred to bring the glass into a bubbles-free
state. Then, the glass was cast into a mold and gradually
cooled to temperature around its glass transition
temperature. Immediately thereafter, the glass was placed
in an annealing furnace, held for 1 hour and allowed to

cool in the furnace to room temperature. The thus-obtained
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together with glass transition temperatures. In Examples

1, 2, 4, 5, 7, 8, 10 and 11, iron oxide in an amount (as
Fe,03) shown in Tables 1 and 2 was incorporated. A water
content 1n each glass was obtained by a calculation from

the CH amcunt of charged materials.
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a hole was made in the center of each glass, followed by
the machining of their inner and outer side surfaces, the
polishing of both surfaces of each glass and the lapping of
such surfaces, to obtain disks having the form of a
magnetic disk substrate having an outer diameter of 65.0
mm, a thickness of 0.635 mm and a center hole diameter of
20.0 mm each. Further, the disks in Examples 10 toc 12 were
further crystallized in addition to the above machining
Steps.
[o080]
The disks made of glasses in Examples 1 to 9 were
immersed in a molten salt to chemically strengthen them.
In Examples 1 to 6, the disks were immersed in a molten

salt (380°C) containing sodium nitrate and potassium
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second layer was formed in the chamber in the third

position, and further, upper layers were formed in the

chambers in positions thereafter.

[o082]
A carbon heater was provided in the chamber in the

first position and used as an infrared source at 800 K or

higher by electrically powering it. The input to the

heater was set at 1 kW. The substrate was heated by

allowing the substrate to stand in a position opposed to

the heater. Each of the above substrates exhibited large

light abscrption in the vicinity of wavelength of 3 pm, so

that they efficiently absorbed infrared ray radiated from

the infrared source and were rapidly heated. 1In the first

chamber that was a heating zone, each substrate was heated

at an average heating rate of approximately 30°C/second or
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protective layer was formed by sputtering, to produce a
magnetic disk having a multi-layered film having 8 or more
layers. Such magnetic disks were consecutively produced in
this manner. A solution of perfluoropolyether in a Freon
solvent, or the like was applied to the surface of each of
the disks taken out of the sputtering apparatus, and the
applied solution was dried to form a lubricant layer on
each. Since the substrates were fully in a high-
temperature state until all the 1layers were formed by
sputtering, the magnetic disks taken out of the sputtering
apparatus had excellent magnetic <characteristics and
electromagnetic converéion characteristics. For example,
the magnetic disks had a sufficient coercive force of 3, 600
oersted or more.
[0085]

The tact time period of the above production
process is 7.4 seconds, which is a total of a residence
time period of 6.4 seconds in the chamber and a transfer
time pericd of 1 second. In contrast thereto, when glass
substrates containing nc infrared absorbent and having a

water content that does not reach the predetermined amount
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A multi-layered film was formed on each of the
substrates for magnetic disks, which substrates were made
of the glasses in Examples 7 to 9, by means of a single-
substrate-feed stationary and opposed sputtering apparatus.
A seed layer and a soft magnetic layer were formed on each
substrate in chambers, each substrate was heated with a
carbon heater in a heating chamber, and then a non-magnetic
layer and a magnetic layer were consecutively formed in
chambers, to produce a perpendicular-magnetic-recording-
mode layer constitution. In this case, the residence time
period in one chamber was equal to the residence time
period in another chamber as well, and the substrates were
synchronously transferred from one chamber to another.
When the substrates made of the glasses in Examples 7 to 9,
the glasses also had high infrared irradiation heating
efficiency, sc that the substrates were heated to a
sufficiently high temperature even without increasing the
residence time in the chamber. The thus-produced
perpendicular-recording magnetic  disks therefore had
excellent magnetic characteristics and electromagnetic
conversion characteristics. In addition, there may be
employed a constitution in which substrates made of the

glasses in Examples 7 to 9 are provided, a seed layer, a
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yer formed thereon can be efficiently heated, so that

there <can be provided a ©process for preducing an
information recording medium. Further, the throughput is
remarkably improved, so that there can be provided high-
quality information recording media to markets at a low

cost.
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medium.

4. The substrate for an information recording medium
as recited in claims 1, 2 or 3, which is to be heated by

irradiation with infrared ray.

5. A substrate for an information recording medium,
which is made of a glass or crystallized glass, contains
more than 200 ppm of water and is to be heated by

irradiation with infrared ray.

6. A substrate for an information recording medium,
which is made of a glass or crystallized glass containing
an infrared absorbent that is an oxide of at least cone

metal selected from iron, copper, cobalt, ytterbium,

manganese, neodymium, praseodymiumn, niobium, cerium,
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11. The process for producing an information recording

medium as recited in c¢laim 8, 9 or 10, wherein the
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medium, which comprises heating +the substrate for an
information recording medium as recited in any one of
claims 1, 2, 3, 5 or 6 by irradiation with infrared ray and
forming a multi-layered film including an information

recording layer on said substrate.

13. A process for producing an information recording
medium, which comprises forming an information recording
layer on the substrate feor an information recording medium
as recited in any one of claims 1, 2, 3 and 5 and heating

the substrate by irradiation with infrared ray.

14, A process for producing an informaticon recording
medium, which comprises forming an information recording
layer on a substrate for an information recording medium
which substrate is made of a glass or crystallized glass
containing an infrared absorbent that is an oxide of at
least one metal selected from iron, copper, cobalt,
ytterbium, manganese, neodymium, praseodymium, niobium,
cerium, vanadium, chromium, nickel, molybdenum, holmium or
erbium, and heating the substrate by irradiation with

infrared ray.



