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DESCRI PTI ON MAGNETI C RECORDI NG MEDI UM PRODUCTI ON
PROCESS THEREOF, AND MAGNETI C RECORDI NG AND
WOREPROAIC! NG APPARATUS CROSS- REFERENCE TO RELAREDIP2007/054495
APPLI CATI ON The present.japplication is filed under 35
USC Ill(a), and clains benefit, pursuant to 35
US C 119(e)(l), of the filing dates of Provisiona
Application No. 60/ 70PEEGRIFILEY August 18, 2005,
pursuant to 35 U.S.C. IIl(b). Priority is clained to
Japanese application No. 2005-233009, filed August 11,
2005, which is incorporated herein by reference.
TECHNI CARBYERNG [QOHOoLTER, pGES eDI SPIAR METHOD, e PRINSERO
a magnetic recording nediumused in hard di sk devices
DRIV th® REkErpaNEN@gibiaiM on process of the magnetic
recordi ng nedium and a nagnetic recordi ng and
reproduci ng appar at us. BACKGROUND ART [ 0002] The
recording density of a hard di sk device (HDD), which
IS a gﬁgnggic recordi ng and reproduci ng apparatus, has
TEC Ghits/in2, and the recording density is
expected to continuously increase at a rate of 30%,per
year. THEFePEREENEgHEIITdOPeE6LAFRT FRIRIS dtﬁagﬁégF&ng
recording nmedia which are suitable for attaining
contighreemor GUAgddensay ynefodowprddeerdéyeyopee mnd
Magnetic recordi ng nedi a enpl oyed in hard di sk devices
recéf@degddiad badhavee hbatt rederdiyngodensiriytimnd
accordingly, demand has arisen for inprovenent of
con€PET LdV &rfOBCeuand: s8I idhRf thedi Bippersediddying in
magneti c recordi ng nedia enployed in hard di sk devices
mu1 {YEe A HFUERUL Cal BELUELD 413 JBORELIC CBEERL U NI o

stra whi ch™a neta ilmis stacked through

sputteri .um num substrates and gl ass _su t
exegEe vﬁ%fe;?%me%lsg?@éﬁ Ifl%%l%ca’oﬁlcqsr?g rﬁggﬁe% & ngé%l%ﬁitﬁgat

medi a. An al um num substrate is produced through the
conainp ey FEOEESs9rakeNi - P- based alloy film

(thickness: about 10 mm) is forned through el ectroless

plating on an Al-Mj all oy substrate base which has

undergone mrror polishing, and the surface of the
pACRERGIM@mSRT al oy filmis subjected to mirror

polishing. dass substrates are classified into two

types; ipr@nie2NBLPHROHS HATTooa! matiESeaNntod| @i rolling
ceram c substrates. Wen either of these two types of

a pgk%érsu%{ e J:§ 0P| Q%SQiﬁ apr%%n% PRIBEL LEinted

recordi ng nedium the substrate is subjected to mrror

olishing. [.0003].ln general, ,a nmagnetic recar
cofloat (YA 508 BENEETE Hor ek gev Es T HE Wbs
a non-magneti c substrate; a non-magnetic base |ayer
(Grepbipel GFer flaitestansl etodre ALILaysse@rap éﬁr,sp%f APt
Ni - Al - based alloy); a non-magnetic intermedi ate |ayer
For( Esample ofin faorcosmenpiéndawsot @9 intsagdaltiragenprk)
Co- Cr- Ta-based alloy); a magnetic |ayer (forned of,
appll@Eatxempl the aggdiCatPbnTaateseth ditiop ariadog to be
Co-Cr-Pt-B-based alloy); a protective film (formed of,
dis&@éy@éawll?es;ﬁﬁ{sbeo%’ skhect ayerst aikk fidimMbeleRd item of a
equentially formed on the substrate; and a

,lubrjcati il 0 ] L quid. | [ ;

P 1P REE: orf {HO Pibrectrrar T Byt hTe B Y oo tatpl oyecd
in such magneti c | ayer (e.qg., a Co-Cr-Pt-Ta-based.

caugepoyRer C%ﬁG}Jﬁﬂxﬁgﬁﬁagéavgfl%@ﬁrﬁﬁﬁﬂﬂﬁiég gsPpinter
primary conponent. Such a Co alloy has a hexagona

selefsse- packdaritiepo sestépaEeonin Wt he EraxtsTis an
easy- magneti zati on axis. Magnetic recording nedia are
classified into a |ongitudinal recording type and a
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per pendi cul ar recording type, in which the magnetic
| ayer is generally forned of a Coalloy. In a
WO ewgitoasdi nal recordi ng nedium the C axis of POBEIR007/054495
alloy is oriented in pargllel with the non-magnetic
substrate, whereas in a”gér pendi cul ar recording
medium the Caxis of the Co alloy is oriented
Propentiycdialogt he fhen-dimgietied. substrate. Therefore, in
a longitudinal recording nedium the (10-0) plane or

the (1109 iR ?ﬁ@f@fcab_m@ a8l 4 dheherabkyi86r ¥8SLRS GUT
a |l ongitudi nal recording plane. [0004] Production of

of gg%&l%icgrr i ngedia af phi ghe £ e&%&;&&% d8asblY be

ul res reduction of medi um nol se.

. bel_ow.nent i oned - Pat.ent . Docunent. 1 descri bes, _by.
dlsl?ggygfi Jant%gar 1.}'\51%% Sfu&‘%ﬁ'éllg, g?ﬁa? FEducti®o ®BF fEditm
noise is effectively attained by reducing the average
othery SO ML IGHE G -a ERTaPRRYP I 1the SCEoRVEgyent for
crystal grain size distribution. The bel ow nentioned
useygniPatesrlooiod® Perdesaeibés dapanssarignen environment
recordi ng medi um whi ch has reduced nedi um noi se and is
whesel habke & JamgEnedensinty ineEogtisig arrengricdunnedt by
reduci ng the average crystal grain size of a Co alloy
wheaed ubBes Qral Rryl iehy-sioala kdhal PeSpEZe. dirddduhicdR, so-
Thus, a critical point for nmedium noise reduction is

QR4 € L LG AVRS: t-al; W Y 0 Co all oy
Calal%c(ii tﬂ?%é-:glﬁ} oy ée?%?tp onér a?ﬁg%%@%él%t%rnl flgll}%l on.

i 11,0y | aver is I.taxtall r QWn a Cr

congﬁeﬁgéoﬁ%%&%tner é&aﬁ Veasi | g%%hce?%eé%%ﬁ(ier’e GEFIGR® of

the average crystal grain_siz f the Cr alloy and the
L2t ORplhofo Loy (AP gt 51 36 aF 880 T HREDh haoul o

contribute to reduction of the average crystal grain

si ze of GMwendighnpdyyanbovaeeiCo-Gmmen erystar gravers are

size distribution. [0005] As has been reported,
rackedietli end ofeldsmdaalisoreleefengsate QisiesulAcscamiingly, if

i nprovenent of properties. The bel ow nenti oned Patent

useecuentcl ghiselasesithat addhttond alipdigter Wgiver in
effecti ve. The bel ow nenti oned Patent Docunent 2

mulg;ieiﬁ%oﬁﬁ?ﬁé’@és adgd0on 0t ?{g%l?l&ﬁ 15 §1de el ﬁ%tnyThe

ow menti oned Pat ent Docu 3 discloses t

. Lhtion o r Wta Cr.is effective. T
il R et Tone st Boihheht RN ' dhecPoTEeFhat
formation of base | ayer fromtwo |ayers containing

lan@r“&?%%?‘ﬁr%i&ﬁ SSHFGFERE - anbUELMR B iiRY Uikt éeRt 2
additive elements is effective. The bel ow nenti oned

probdesin i Doklgie Mrie @i drgges st hastabikrd isswpasktetygéaror
nitrogen to a non-magnetic base |ayer containing C as

respepitimar yangmsre rippes reftbebei peinffatdmntvedec toent 1]
Japanese Patent Application Laid-Qpen (kokai) No.

di fE2re8¥0d8ihiaterio Becumpnt c3tiShesi fHGaiH aheObrifter
Patent No. 4652499 [ Patent Docunent 3] Japanese Patent

driARRL! GaLi 8 Hﬁ{éj's%?r%nrg@&ﬂl&@k). No. 63-187416 [Patent

Docunent 4] Japanese Patent Application Laid-Open

(kokai ) [+ 13427 .[ Patent Docunent. 5 apanese
Pat ent AT on T Eg{lea- Be e aid Rfléll%iggﬁ gi’i‘?%azges
[Patent Docunent 6] Japanese Patent Appljcation
(hergigagheh IRCKEYC NG ab1- DE3b3slapiagf PBdeesent cap solve
Speci fication of European Patent No. 0704839 [ Patent
sudboeuprtnPl8). JajaresdngdeeAansppplattin @f [thied mOpén-
(kokai) No. 2003-123243 [ Non- Patent Docunent 1]
language driver, language-dependent files for multiple
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J. Appl. Phys. Vol. 87, pp. 5365-5370 [ Non- Patent

Docunent 2] J. Appl. Phys. Vol. 87, pp. 5407-5409
WO 0®069s5DI SCLOSURE OF THE | NVENTI ON [ Pr obl ens POI/R2007/054495

Sol ved by the Invention] descri bed above, a

non- magneti c base |l ayer ctontains a Cr alloy as a

pri mary conponent. Techni ques whi ch have been enpl oyed
lantjorgerdaten roited Ikelductthen &hianghsgenmooovenasedoisa

non- magneti c base |ayer include reduction of the

seld¥eeaderedy St 19kt 18k26n0f rar @xAld1QY, akMphevemRat or
of crystal orientation of a C alloy, and lattice

mat chin f I j a I o I
o o DR ey e E e b HRE A Rr S eched
. primary co nent ., and therefpre properties of the O
in BeREEh R s d iy CoROThe " Br BT HFES TeH R ane R ACE can
This results in narrow range of freedomin designing a
be usRdmaghettc BisdargiepestCrenagiettiicdatedsrdiAg 2
medi um Several techni ques have been proposed to
resenprleyfalerimwhdyghi p ghasachaynetiindassrilayed. oPas e@Yl
Docunent 7 proposes a technique for enploying an all oy
is bavirad and2 dtalpctfdie.(e.g., AINi, AlICo, or AlFe) in a
non- magnetic base film thereby reducing the size of
crystal of aihRs ce98t 8ENeHe | fu Bt IMBIGRR{uagel ke ANthowever,
attai ning noi se reduction. However, enploynent of an
=N t en i £k ' i ni.ng.-hi-g
theAhaﬁﬁPSQéﬁabﬁgﬂagﬂ% &5Se EE fHﬁ%g%éﬁ% %%%%oggglg§t Hsually

coer force, and enpl oynent

ncounters difficulty. in_attaining high,coercive.fprce

use?h rgq%g?%ﬁg§§£¥gﬁpo¥h?ﬁ5r%Fg;e?l §gi§@ﬁ¥iaﬁ$ ﬁﬁgo a

result in |low reproductiaon output, |eadi_ng to problens
StoragfRi PRIUEMSTUG) Pscér PRY. dPaket? DSt 185propBERIN,

a technique for formng a filmof M, W an MTi -based
thugl raysiny hannrdbdsmd ozl hapeoassarialy gedvsingegubalahie

| ayer forned of an oxide such as MyO thereby
resautraeni sgchase seduateonedibHomever, this techni que

fails to attain a recording density in excess of 50

Ghits/in2, since elenmental Mo or W an MTi - based

all oy, or a W -based alloy inposes a linmtation on

DIS@gb§9Rﬁgﬁﬂg&ﬁquV&%@qah In view of the foregoing, an
] vention is-to provide a

magnet i ¢, r.ecar di dium whi ch .has _hi gher coerciye

force aﬁ%ﬁrbﬁ%§n%%igg,kgﬁdPE@ﬁ?ﬂ¥ &QHEE?%SanﬁYQ%% ve or

recordi ng density. Another object of the_ present
redugGe ARE R iOED Yr SPRJEPRVET B'BSE ISt BEcbdEBSng t he

medium Still another object of the present invention

is to phasdmgeng fregReei embedbnefithgiatder ppeednti hgvention,

apparatus.[ Means for Sol ving the Problens] [0008] In
theaederet prewldes teh@rahaiegenbhonetl qar albidess GULhdisplay

present inventors have conducted extensive studies,

met@bd 88 @hi&@sWde kaveaockeusd thatamhan & ReAnERIRELL ems
base layer is formed of a WK-based all oy or an

mayVR&- Based, ald oY o )ggr‘_in%%g N0 vEE £ Tl ys RN ?pggﬁgﬁﬁﬁgf to

a magnetic recording and reproduci hg apparatus C

I_mpr.oved. e,.present invention has been acconplished
xR e BTSSR0 TR g2 L e e pRegentun Chat
i nventors have found that when a non-nmagnetic
storgpeFRRPBYRE T VRS -f or med of Ru or an RuY- based
alloy (Y =Ti, No, Mo, Rh, Ta, W Re, Ir, or Pt),
proper tAe®rgiing raghati empedimetithgfarder ppreduti fgvention,
apparatus can be inproved. The present invention has
theheearacsospldeehed padnthagbashsref1dhisnd endungdisplay
Accordingly, the present invention is directed to the
followi ng. [0009] (1) A magnetic recording nedi um
conprising a non-magnetic substrate; and, on
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the substrate, at |east a non-nagnetic base |ayer, a
non-magnetic internedi ate | ayer, a magnetic |ayer, and
W@2@roescti ve | ayer, the |ayers being provi dedPCTIR2007054495

sequence, characterized i,n that at |east one |ayer

constituting the non-magnetic base |layer is forned of

a WK-based all oy or an MX-based alloy (X = Zr, Nb,
metfod dghatapan(privrmghsttleyiegoidi ngliniplieinagyadesi Ag a

a non-magneti c substrate; and, on the substrate, at
sinpda<tical manneagietic tmBie ingy ebnsampbiomaghaeidsources, a .

internmedi ate | ayer, a stabilization |ayer, a
pritRAREASECLROUPEd MR QY QompAtBRIPS e B th ARG 1A

protective |ayer, the |ayers being provided in this

) nd 17 i an. |.ay o ,

A A e et A st o b Bl e e

gﬁgracterized in that at | east one l|layer constituting
PrHE MG ¥agnet i ¢ base layer is formed of a WK-based

all oy or an MoX-based alloy (X = Zr, No, H, or | ,

Ta) . ( 3) AECHEGE 1O B&o FAPRELRETTF UM ddhId¥@Sehéd ipention,

(1) or (2), wherein at |east one |ayer constituting :
thange Isopreugdedi 2 prittdrimedicensrbayer having megrohtRy or

an Ruy alloy (Y =Ti, No, M, Rh, Ta, W Re, Ir, or
driRter. cohfidupmadnesd i dispdegr di cUIMeding endlesey-idegdndant

any one of (1) through (3), wherein the WK-based al | oy
f1lkas eWe9nt 88t dDip Bl (a3 REW s8RThGD IF CUHRRboakidg

to 50 at% (5) A nmagnetic recording nedi um as

LR TET A s hasrent oo Bty & ShBaRe g

el Rty e RS P kel bl TR bR

c.alloy has an Ru content of 20 to 99 at% and an X

£1ls5n PRt COMPISERLB0 At URPeASRAgREIPR Raddorcgmdgaured to
medi um as described in any one of (2) through (6),

caugife paen of hehaokanmpuss ehdebpbhaglis aysad ity ftdrempdioter
any one species selected fromanong Ru, Rh, Ir, Cr,

driRer &ao Ba- babedtad,) aynd am BRpbasedn apd:ay ,cantikburbased
all oy, a Cr-based alloy, and an Re-based all oy, and

exgaiel BeB- BRODEE | Cartid)fd-R@pkaveht Nas: & thd 1EHRes$0kha. 5
to 1.5 nm (8) A magnetic recordi ng nedi um as

seidesct bad b8 AN Ohf b2l LA PHONC iy e IR Tl -

stabilization layer 7 s forne one nore sp

sel ected.from.anon CoCr Zr - based, al | oy,
ek R TR BALRa YT By & AR BhSBaThi T8y LiPRbaerRiDEaSH
alloy, a CoCrPtZr-based alloy, a CoCrPtTa-based all oy,
uSlé‘gcﬁé?RGDSa%%dtQﬂ I IARIUReE -debserph Rt be @xmangied by) the
A magnetic recording nedium as described in any one of
expensiohr pagh- (8), wherein the non-magnetic base | ayer
has a multi-layer structure including a |ayer formed
of O oRcasrdimaltdcoyneopinhbdifgnroBtthed M@ e@enftOiAvention,
speci es selected fromanong Ti, Mo, A, Ta, W N, B

' theSe, iMhp-a0did @rwkialﬂi@?egofzagfsaﬁgepfh&ri% ha %qn%gekzy

or an X-based al | oy , Hf, or Ta).(10
: n . nedi as..de ed i .
R AR08 R d e P anre T & ) PR, g
f .one or nore species selected from anong g
ConR B AP LRI LB oy L S 1EYOPPEFAC b ot ey digectly
CoCr Pt B-based al l oy, and a CoCr Pt BM based al | oy gM
relgfedofonBPEregRibdIG slisplad CPORPRERNRy Tde RFinzAsg
Ag). (11) A magnetic recording nmedium as described in
corgmplémes dhcludindreodgnglagk-debendem: thd enaonfagneticto
substrate is any one species selected fromanong a
gl ass substrate and a silicon substrate. (12) A
magneti c recordi ng nmedi um as described in any one of
(1) through (10), wherein the non-magnetic substrate
i ncludes a substrate base forned of any one species
sel ected fromanong Al, an Al alloy, glass, and
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formed on the surface of the substrate base. (13) A
magneti ¢ recordi ng nedi um as descri bed in any one of
w@ go7nbasough (12), wherein the |ayer formed ofP@I/JP2007/054495
WK- based all oy or an MoX¢based alloy (X = Zr, No, Hf
or Ta) has a thickness oP 0.5 to 12 run. [0010] (14) A
process for producing a nmagnetic recordi ng nedi um
corg@ipr fsidagraayonhaeapisr ctsdbgt Faresaamdyf an glherality of
substrate, at |east a non-magnetic base | ayer, a
lamyizgregrethc reppecired alaehl ayetheatsmeneihg diayaky and
a protective layer, the |ayers being provided in this

cha3@@4eRc8r reRgLasterd ZRM iih that réBsuPéacﬁﬁfe CQIRY ises
form ng at | east one layer constituting th

LRI s 1S, R Al g g
o RRIESES hOEAPRER A T0R BOREL et semr dhri e,

substrate, at |east a non-magnetic base |ayer, a
selechfrly i YRersun a%rprﬂalt:%ndﬁagﬁét Petabupl oty drapere af

magnetic layer,- and a protective |layer, the |ayers
thebdilﬁglpvovhaedctﬁrtstS'LnsJ@qureﬂlaEseda’nd tie stealufl ithat i on

| ayer being antiferromagnetically coupled with the
lanmmgaeti scllayeed shatactiengnedei Bel Batidheart based on the

processconprises form ng at | east one |ayer

temb@&ékytd&ngayhﬁhﬁﬁﬂﬂﬂﬁgg%Ehﬁ Qaégnféﬁﬁ%df’ﬂnﬁﬂé respurce
WK- based all oy or an NbX—baseg loy (X = Zr, Hf

flﬂ@"aﬁh d&%g% fs”B&Q%ﬁh?ugﬁﬁgoghggoﬁﬁglﬁ§9 qu%mn%ore of

apparatus terized npri sTng a nag
cor descrlbed in any one of (1)

tjmiﬁﬁgﬁ ﬁY(Eggra%ﬂ1 %Rg¥&ti ¢ head for recording of

data onto the ned|un1and for reproduction of the data

t her ef r AECPEFIUE(LS Shet ﬁ%OV%v%?ﬁCFJ@rﬂec{ GOinfFirge

magneti ¢ recordi ng nmedi um of the present invention
contgeldees  alhohs neerrifile sobperaoen dibsphlaynrichén multiple

substrate, at |east a non-nagnetic base | ayer, a
langoagsaghat acsimper fiedi abenkayehila sédbiing alonempa¥eh of

and a non-magnetic coupling |layer may be provi ded
reshgtwean the non-nmagnetic internediate | ayer and a

magnetic layer), a magnetic |ayer, and a protective

layer, £be, ialvrﬁ; scob%&l@gegﬁsggiﬂa% this %%%g%@CEnv&tion,

characteristi eature o I C recor

um.resi int eas ope layer constituytin
thef R THORERRb R § BELEY 2Yer TP roltRc U MKabEELE 1Hg
all oy or_an MX-based alloy (X = Zr, Nb, Hf, or Ta).
Con?ﬁéﬂiﬁérgav%ﬁ% %dﬁﬂﬁﬁﬁﬁeﬁFéVBéséomﬁ&%#r%%§xaChﬁpééy the
| attice constant, and the alloy constituting the
GUIn uﬁinaghéngua@mmmemte fidger costaidingidimplyy
epitaxially grown on the base | ayer, whereby noise
charedteri shriags bef aidmicspdndand Lbeglifsgdl t ale mRGRBHI C
recordi ng nmedi um exhi bits excellent properties and is

mowuaagl @héoét&bgfbﬁierk%' t ¥a(8€R5 bR of NRAdiPE e WNER: ch
| east one ayer constltutlng t he non- nagnetlc

one FL%%EEQ Bﬁzetﬂl@&@} nk%r %%qgg OJ;WFQPRO efﬁe”cte ne g?;ed

erties of the nmedi um can be further roved

exoRRPERO pRRR P BTN R CTARS edated gogthe

cross-sectional view show ng a flrst enbodlnent of the
selgetfenaneurir thgRoueorscbFemng pertaRssHd thegpresent

invention.Fig. 2 is a cross-sectional view showi ng a
depsadend Embedimemtwihgfcht ibepéapendjetdapemiagnetfites are

recordi ng nmedi um of the present invention. Fig. 3

shows the configuration of an exanple of the magnetic

recordi ng and reproduci ng apparatus of the present

i nvention. Brief Description of Reference Nunerals

[ 0083]
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I Non-nmagnetic substrate, 2 Non-magnetic base |ayer, 3
Non- magnetic internedi ate | ayer, 4 Magnetic layer, 5
woe@vaelsive | ayer, 6 Lubrication |ayer, 7 StabPCT/IE000054495
| ayer, 8 Non-magnetic couypling |ayer, 10 Magnetic
recording medium | | Magnetic recording medium 12
Magneti c recordi ng and reproduci ng apparatus, 13
conmybeissrddr prdngcsedispmyibdg Magnevi cofetds ﬁﬁinter driver
Head-driving section, 16
usiRgcehdedheeproths eﬁarﬁjtﬁ@@'-—d 66865t NP BYSt8Pardl in step
MODE FOR CARRYI NG OQUT THE | NVENTI ON [0012] Fig. 1
(p)shows a first enbodi ment of the magnetic recording
medi um of the present invention. The nagnetic
recordi jum.10 shown cl udes
non- nag%% $§§% s ra?% fmbogh g%agnéi CIH:§§nFa§8Ve§tlon'
a non- magnet i |nterrred|atela er, 3, netic |ayer
thege asppsgge?? e | B§/dto% LA RUSBL FUBRY GO %@eprentlng
the | ayers being sequentially formed on the substrate
controfger3naripgy 2 rRhYSra dset¥endcenbbgirrcthttofdispday the
magneti ¢ recordi ng medi um of the present invention.
GUITkesrdgnet acrescarck N leedouhaidisdovempordsyg.didplay
i ncl udes a non-nmagnetic substrate 1, a non-magnetic
chahaseelkayeriigs adNEsCHTRg &%&b@eﬁnt@ré@ﬂ@é;ﬁadcﬁyﬁ d3splay
stabilization layer 7, a non-magnetic coupling |ayer

rr%gn@nﬁ@?ngﬁécmé@ﬂ@& fhcl%d@f@t egti é’@e;gély@f Sa) a%gzu@lng one

brication |ayer 6, the layers being sequenti al
f.o hec:s e,layer stru tur shomm
£ .a Egﬁgaggt% gf gg]aagge% %7 é\%ﬂlse efor pr ev%rytl El printer
decay oft gnetic La In the magnetic
A i5gEo PRl R Fe %ﬁﬁ%m@y. R Rt 85 ¢ bR e =iace-
aforenmentioned two nmagnetic |ayers 4 are nmagnetized in
depsppesft E14er eerfoRsrechr® £RbEathea t ¢ wkpss shefragter
portion which participates in magnetic recordi ng and
striegr 6duceaoh bEcomes.asybsyant wath yresmddierta kakht bat the
of the entirety of the recording |ayer. Therefore, SNR

terpafale HOEPDYRdchdRartehi kerihhe yOhtHEhf 16 ¥bakesource
grains contained in the entirety of the recordlng

filkayshebEEORESe | &F Gohe %@p&gyscﬁgﬁ‘éé@ér Sgiﬁtl &' %eiggegeto

|nproved [0014] In general; media enployin
egen n |l e di

e e Pe T R 58 %da*ned.%s* 5 ety on the

% nthE gc ferr| gnetl ned ia)." Fbreln t hese nedi a
resPEECEof 1681 | 7ty Pald @ laxiErd £YL Wy the pREained

present invention, the non- nagnetlc substrate 1 nay be
onex 05 UBSEEaPE TR | UHHGYa CEABIEESE eShritg T dmmsttenf (B) -

metallic material such as Al or an Al alloy, and an

Ni P or MNedrdilrgy ta lomef enpediment hef siifes toratsenbasgvention,

The non-nmagnetic substrate 1 may be a substrate forned

theet Asnppovded|d rmiterl akiseshras @dsing Ge@fbGter to
silicon, silicon carbide, carbon, or resin; may be

or
oxcRuSUbELALE tﬁ@'%%@ﬂ@séy%éaaé& Q?ﬁsfplNa‘g}' l@lhohssuch

a non-netallic materia and an NI P y film

f or med h strate as
mat er | a}? é, Ggir & erably § arﬁb %nnéens ec?n%1 éﬂr(?éte@a fPgERtion,
anon | ass _and silicon fron1the Vi ewpoi nt of surface
the§ﬁnb?hﬁ€9§ld¢%w§|99mF§FP§ reRdAth- R4S medépnarni s
preferably glass, fromthe viewpoints of cost and
whighr abPritler Thel yimdort eabeirapt oy@buteyr e gikasste any
ceram c or anorphous gl ass. Thé anorphous gl ass may be
of gbaerhbveudpase HdASYIsdtbpasy soetdrddgre glrassrded.
al um noborosilicate glass, or alumnosilicate gl ass.
The gl ass ceramc may be |ithium based gl ass ceramc.
The ceramic material for the substrate may be a
gener al - purpose sintered conpact predoninantly
contai ni ng al um num oxi de, silicon nitride, or the
Iike or flber-relnforced naterlal thereof In order
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preferably, the non-magnetic substrate 1 has enhanced

surface snoot hness. Specifically,the non-nagnetic
wGauwstnesare 1 preferably has an average surfacePCT/JP2007/054495

roughness (Ra) of 2 nn1gﬁﬁless, nore preferably 1 nm

or less. [0016] The non-rmagnetic substrate 1

preferably has texture lines formed on the surface

t her eof Thusugicdoextimgi hg. eflvodimarris icf caer pedsent

such that the average surface roughness of the

inveumbBsbhat eti $s psf el o0 ptoRMHera B entdinty oAt 0Ekr and
|l ess (nore preferably 0.1 nm or nnre and 0.5 nmor

a dtﬁsa’lsﬂygi? HRF o PrafRr %%lny Qr#o r%g. m%.SLtQ
for

or less).” Texture lines ar pref r SO as
0 I nt i al ect| .Qf t
lang‘é%g?%a?g s 33%%%@%20%@1%.6%%# aaoﬁ%e oarsumptmn of
5 %netlc ani sot ropy ,of t% netlc recordlng nmedi um
LSOy geﬁan@eﬁaﬂ%frerd.%eﬁ SEnErEGHng ThE TR REg ivét pEecute
substrate 1 preferably has, on its surface, a
thenGBLodhaRineseethes, ¢ndoa3raaeedingseedingr dayiatethsl v
0.25 nmor less). Fromthe viewpoint of flying
prigitebi Hiriyeof recomigrbttherkeoad, t he average surface
roughness (Ra) of at |east one of an edge portion and
a side portion of a chanfer section of the end surface
of the non-magnetic substrate 1 is preferably ’

BRITEOBESERHPT PON DM JraGInEEPr e preferably 9.5 nm or

T Tess). The m cro-waviness (W) may be determ ned as an
aver age hn S thin a
10 neasure(ﬁﬂ%ﬁfg% e%% 88 y dggygﬁ%'gkaggiaﬁglghe

ace roughnes asurin paratus P-12 (product _of
O TSREE TSREOTS E GO DRRETRORS R g T add oFhybe 01 3ving
formed on the non-magnetic substrate. At |east one
detpiyef %ﬁ@ﬂ@mqmgvh% rReA- WMaghe] Wnddsm wiidyr thej s
fornmed of a WK-based alloy or an MoX-based alloy (X =
accpmpaNpingif drawirkss,. innwhhehpresent invention, the
WK- based al | oy enpl oyed in the non-nagnetic base |ayer
2 has a RM¥®omnt art 20b1560kt @1 QPraal Whowcgan Krﬂﬁﬁiﬁ@tsﬁftem
1to 50 at% Wen the X content is less than 1 at%
15 accoRBifhf €6tod QHJinRALObLX A& 15§e§é?1ip%n%t1ﬁ'1%%d

whereas when the X content exceeds 50 at% crysta
grains i ase 0 co | arge_i,n_si ze,
Iead|ngfﬁ§9aﬁxl%c%egégg#na%ééégﬁlgag 9 % ggfdware
ref eryed. In the resent inven t he NbV—based
con2998§a£ nﬂoﬁoﬁﬁﬁhii?% PR PR ELC2 has an
Mo cont ent of 50 to 99 at% and an X content of 1 to
accondang, tOnERe (e serdoAnERRtiaN ess than 1 at% the
effect of addition of X fails to be obtained, whereas
when t heeIG.contient diegeals Hfr ati%ingr pst aivegvaéwmmf n
an MoX-based alloy filmbecone large in size, |eading
20  protessiingnef edse gl Mdinge conbiehiés ioriefereed. First
[0018] Addition of an elenent such as W M, or Vito

emb@ﬁlﬁéﬁtb@fstﬁguifgggﬂg:lggeh9£5§a3|ng the lattice

constant of Cr, hi's techni que has been

conventignal | e ed far e_mat chi ng of

Cr with a Co4ylVSV|g Ifliloﬁgga&/ it rle-Lclélnt gépg Yemand
arisen for further i n¢reasi ng, the lattice

Opesa $PRAL, PEYTRETN O 4t PFERLRBATAIRT afccgrééna Feythas
been |ncreased t hrough addition of an increased anount

firgt epbe@imert @f dheopresenanimeenttiasy, which has a
|attice constant |arger than that of Co, has been

25 enpl oyedEIdM SRdehrboghesd d4:#d flidemamd, shbeipgesentthe

i nventors proposed, in Japanese Patent Application No.
2005- 172199, enmpl oynent of an alloy of body-centered
cubic crystal structure having a lattice constant as
large as 3.05 to 3.20 A The present inventors have
further extended this idea, and have found that
conblnatlon of Ru or an RuY aIon (Y = Nb Nb Rh Ta



In the present invention, the WKX-based or MX-based
alloy (X =2r, Nb, H, or Ta) enployed in the
woenwre§net i ¢ base |ayer 2 may contain additi VRCT/JP2007/054495
el ements exhi biting an_%Hxiliary ef fect. Exanpl es of
the additive elenents include B, C, Al, Si, C, M,
Cu, Ru, and Re. The total anount of the additive
disglamanhgubge poefrHigule awdtohingsdialwesvHehast al
amount exceeds 20 at% the aforenentioned effects of
accd e kgnBat £1 egul @tibdWirfdrtmodr ehkopeeseht Thevdrowen;
[imt” of the total anobunt is 0.1 at% Wen the total

amount $:1 egs; & hanyQ b4t %ort gﬁvﬁfufy esh Sfeddiw of

additive elenents fails to beobtained. Particularly,
addi ti on of ., B exhi bi i.ani fii et S, - an
ProGT e CBF B WE-AT | SO e NBSE Er ey Srea TS
contributes to noise reduction. [0020] In the present
5 embe@ifesnt & thReRTERE hotEWIYN&tiic base layer 2 is
formed of at least two |ayers, one_ |ayer of the(l%%g%.l
2 that €dfes’ihs® corIEN FhoWinHe lRRFURBRTRETdent t1le
internediate layer 3 is forned of a WK-based all oy or
def ani Mohdasedralhgytoahie t frcaichembogyaens) ofalhe optei it
a C layer or a Cr alloy |ayer containing one or nore
inveReches selected fromanong Ti, M, A, Ta, W N, B
Si, M, and V. [0021] In the present invention, the
thi cknessof gt k 08; ABEEtd ol age al A¥BHUZgE+FEémsadEnt
falls w%t%ﬁi'nBamgaﬁggl% 10 A to 300 A (% to 30 Lﬁén).
.- VWhen_t he thickness.of e s dmgnatd a I i's
10 fll?eggf%?ﬁﬁ%QR)%&cog é%gr§§t§¥ﬁg?lenta%#%ﬁkbﬁﬁfhgéegna
non- magnetic base |ayer 2 becones insufficient, and
enbpR{BeRrb e ki tE PHEFSEN s TPERRI £ wher eas when t he
thi ckness of the non-magnetic_base Ia¥er 2 exceeds 300
A, the tEfge® ial anfgReErrai¥otirdpy tePtERE ABgneti c
layer 4 is lowered. In order to enhance the coercive
opefratéenahdossratieress rapbironbert del veigsdar diggeoqthe
preferably, the thickness of the WK-based or MoX- based
secdnbio¥mbay Shents dedtiateestatl ahvenmtidrin a range of 5 A
to 120 A (0.5 to 12 nm (nore preferably 2 to 6 nm,
15 and the tHi ckiess of dtilaar%h%ﬁ?wﬁagera( SUICORs theupkfigter
€.9.,

t he non-nmagneti c base | ayer Cr layer or Cr

al loy,.layer) .t.s_regul ate it hi aAge
driy elro)éiﬁexiy%%.%a%eo&%l it n)%.O&%r g?%!?%%%%/&%égr%f er er%?1 itgal\’téO
pl ane of the Mx-bazggtﬁ{ NbX—baged aIIo:%/(3 X = 2Zr, Nb,
thefsecondTaFLRSHISR el i TS k&SGRt nhghet T - 'ase layer 2
is a (100) plane. Wth this crystal arientation, t@e
(HO) pl aFEG of 1% Hes @o diagsymi RReWENFrelgifetGas e aperesthe GUI
formed atop the non-magnetic base layer 2 is nore
of pitef erentkal drieadi iy displayedy énehbe ofapaprsg il@nguage
characteristics (e.g., coercive force (Hc)) and
20 acdSLONY RG 8Rd sepsRdusiicinghar act ehespreserte. ipvention;
SNR). 70022]1n the present invention, at |east one
an%ayer constituting the non-magnetic internedi ate | ayer
is formed of Ru or an RuY alloy (Y = Ti, Nb, M, Rh,
Ta, W Re, .Ir,,or Pt),.ln_th i [
R o RUSTET | 55 i oyt PhavERE the e Herd e cul
intermedi ate | ayer has_an Ru content of 20.to 99 at%
of aflee @rixvtesnfentesf 1 @%FE&?%%Q%%“mﬁéﬁ %H%E%S%ofé%ﬁﬁa %
less than 1 at% the effect of addition of Y fails to
acberabiqitmedhensecens ebeedimanty adoitenpPregeebdsngytion-
at% crystal grains in an RuY-based alloy film becone
25 large in size, leading to an increase in noise, which
is not preferred. More preferably, Yis Re, Ir, or Rh.
In such a case, the Ru content is 20 to 80 at% and
the X content is 20 to 80 at% In the case where Y is
Ti, No, Mo, Ta, W or Pt, the Ru content is 50 to 99
at% and the X content is 1 to 50 at% [0023] The
t hi ckness of the non-magnetic internediate | ayer 3

Y I 1 o A~ rYr A NN re I'TH
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insufficient, and thus coercive force is |owered,
wher eas when the thickness of the non-nmagnetic
WO paoenossdi at e | ayer 3 exceeds 100 A, crystal QPEI/aER007/054495
beconme | arge, |eading t@.an increase in noise. [0024]
In the present invention, preferably, the magnetic

| ayer 4 contains any one species _selected fromanong a
BESTCHODE- TARhGRRRY NG APT FHEJNVERTI@sed al | oy, a

Co- Cr- Pt - Ta- based all oy, a Co-Cr-Pt-B-Ta-based all oy,

a Co- CrARfeRGptiased sabliugn, antitha fagenpe. Boa§hBased

all oy. For exanple, when a Co-Cr-Pt-based alloy is
accaiRingyed, dpaeiegabl yf éhisodiman exft tral Iprasieplii Angention.

range of 10 at%to 27 at% and the Pt content falls

W thin areange Ofy &13/c% H9adbadt Shokimd fe-ivicenwgokpbtem

of i nprovenent of SNR Wen a Co-Cr-Pt-B-based all oy

i s _enpl oyed r ; t Wit hin a
1 aq R oo S A Rt YT i thi n
a range of _8 at%to 16 at% and the con fal l :
Ref g iion 18 Fafiger of 5t 59 V5Pt bt ERE G bupgi AR T L
of inprovenent -of SNR Wen a Co-Cr-Pt-B-Ta-based
contialoyer §0enprloy R v et BINEE PRE EPRRBREEHL T 2
within a range of 10 at%to 27 at% the Pt content
netdatkt SO0 (Bhithea wangeonfwBreadiens) o Stehat s, at AN Bllasiledirea
falls within a range of 1 at%to 20 at% and the Ta
Netwerent falls wthin a range of 1 at%to 4 at% from
the vi ewpoi nt of inprovenent of SNR. Wen a
Co- Or - Py B- Gt hased-ald @ lles: @upkayegucps eftes addintetrtheo
Cr content falls within a range of 10 at%to 27 at%
t he Pt n [ i1 hi iy 9 :
to %Jt‘}%lt,t §oq: te?ig}n{:fé@ ?Ié}'\%igé&cﬁ}lca%%uﬁgng Qéfﬁéoalﬁrlnter

he B cont ent S wWthin a range of 2 at%to 20

.at% and the .content _falls wi.thi-n a_r _ %
driyer 1t %S P8 gﬂﬁegi%apo#?ﬁ %ﬁaﬁﬂ%§ro€e§§%§r%i éﬁﬁ?oge
“When a Co-Cr-Pt-B-Ag-based alloy is enpl ged,
compegeribily 25t RePEr (EBRPeML M NG hj hTh r BhiREeF 4 has
at%to 27 at% the Pt content falls wthin a range of
a pBimthd CUEtdv¥ &hd Bayope espnfiguyrednofhpnCampamgergiter
2 at%to 20 at% and the Cu content falls within a
or hamgeroifuhati¥%nt eopleat &alfedmuidie ivifempoint wéchine.”
i nprovenent of SNR. [0025] So |ong as the thickness of
the magrReld ¢rhayehgisyscdl NM[S iFeledengubEDblemrinting
arises in ternms of thermal decay. However, in order to
e h L.gh,pec ] ensial Y1
con R ke s P RhE RS Ret i 20T eyt T r oty BBy e
regul ated to 40 . rimor_ les Thi s is. be : n_t
cont RELkAEA SREbele RESHRTEor)<bal Tt drgrypny o e O
magnetic | ayer 4 becone large in size, and preferred
sucheadr di WP &fPlCepr oducti on characteristics fail to be
obt ai ned. The nmagnetic |layer 4 nmay have a nulti-I|ayer
st ruct urklG.aBdieashbdbckhedidanem sheayingeaf BpREWRHE any
conbi nation of materials selected fromanong the
conZfigheseién edHamainaliag Wiabre heemdghetdcoridaygr td this
has a multi-layer structure, a |ayer of the nagnetic
endoBBEnE Natrd S A ged rdigr eot | ¥natop: rithieng) eRrtReNEEEC10
internedi ate layer 3 is preferably forned of a

. -Cr - Pt - B- Ta- base | Qy - Cr - Bt - B- Cu- e
ln%%aﬁgﬁ,ao?r%YQlﬁd§i-g§&k-%agggogﬁ?%%,gg?oﬁ#%ﬁgﬁsig&ééi%t
of inmprovenent of SNR characteristics anong r.ecordi n
ey P@bFoH%%ti%nP?ﬂﬁﬁF&%?éﬂﬁgfiEg.lﬁﬁﬁfﬁﬁﬁﬁé%ﬁﬁgigpgyeg

of the magnetic layer is preferably forned of a
dispd-a@r uptt Bl Q- kﬁa@;ﬂe@rwwtopnatc%oé -t RhHITeF PGy,
from thevi ewpoi nt of inprovenent of SNR
characteristics anong recordi ng and reproduction
characteristics. [0026] In the present invention,
preferably, the stabilization |layer 7 contains one or

nore species selected fromanong a CoCrZr-based all oy,
a CoCr Ta- based all oy, a CoRu-based alloy, a

"~ P~ T~ o o P~ N T~
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| ayer 7 preferably falls within a range of 10 A to 50
A. Wen the thickness of the stabilization layer 7 is
wo ewg/10352n 10 A, the stabilization |ayer 7 fai PGT/IRROWK054495
magnetized, and the stabjjjization layer 7 fails to be
antiferromagnetically coupled with the magnetic |ayer
4, the layers 7 and 4 sandw ching the non-magnetic
conpggpkRAngol epera®ther tbmongbt @ WhenBt he thi ckness of
the stabilization layer 7 exceeds 50 A, crystal grains
beconme |Argmgrdaeadhay topaememes easedszingi $8. th€027Inting
In the present invention, preferably, the non-magnetic

cone@@mneaglbay@ﬁcrs apsoet @hfﬂﬁtéBYdQﬂ@e_@Pefé &rcaleeat 6d a
fromanong Ru, Rh, Ir, e, an Ru-based alloy, an

rec@gdk_‘?ﬁéeﬂe %Mylola%ulc@l Q Sgdcﬁl #ar[y%hg t@l%b?eéhhaing

an Re ased ‘all oy artlcu pre era

I thlckness of .t he non neti c cou
HEdﬁgge?% R % FhPabrg9628 {5 Ee%°¥%%?qﬁ% gngé Bi fhe
8 nm or thereabouts. Partlcularly when th

drlﬁsnuﬁaané?‘?c HRuBIECRG alay&r 1BSFRLERR ey the rgcondary

preferably, the layer thickness is regulated to 0.8 nm
stogpgehenéhbtld strothitei sepecdime, mediam 18 Rhrbagsr thas

such a thickness, the antiferromagnetic coupling
driWeten$tt¥O@ecdﬁ&ss&cbndatynaxbﬂM@e1hﬁﬁ2&h2Tbentains the

protective |ayer 5 may be fornmed of a conventionally

inskBOWAdNBEEGtah ;adf Ael@XaBPhBceds& PO £rLORREN %B'i:a
mat eri al such as carbon or SIiC, or a materi al

predom ngid ng:t %g%aig' Pgaﬁuﬁbﬂ? %%%%B arg §t?%??es unit

t hi ckness o protective [ayer 5 pre era

it hj range of .1 nmto 10 e _vi ewpoi nt_of
to2kbrkl, eoBin PR BERbOx BrEr i IR y R SEnDPoyRa.

. t high recording density. The term "magneti ¢ spaci ng"
lHS?EFS go?o ?Hﬁ“ﬁﬁSF&ﬁcBrBEFﬁBen B¢ RIfSRSScE éPénknlbEes
a magnetic head and the magnetic |ayer 4. The smaller
fun?ﬁé©ﬁﬁgﬁ%%¢¥%&gx%9 f§e Phénhbre ¢omronidéen 64diw aceordance
conversion characteristics. The protective |ayer 5,
withhibh psograseninthénedennt biee readsny ivrg tell@dent Thé t he

head and the magnetic layer 4, plays a role for

intbREEE8SIAGL  TES MBYNRIAE epasin@cet! kodeskr 8ewbhe 30 of FIG.
| ubrication layer 6 formed of a fluorine-containing

1. | ohei gapt1d$-Ghit ROES b!%?&%yf értﬁfe )¢ % nif.aRr guided

on the protective |ayer etlc | ayer 4
ing_nedi um resen
Intg%gégg?on preJJ%%beaﬁgsgﬁoﬁﬁﬁ%etﬁgl r%%FrB ﬁE hdéx
% é % qgjor nore (nore. preferably 1.1 or nore).
ANCHFHEC Frpgnkey EHﬁ%@GFer?OPﬁ%exa$% fpplesseicednpyt various

(coercive force in a tangential direction/coercive
opefgEéanah %P&Qﬁﬂqyloéﬁrectlon) When the magnetic

ani sotropy index is 1.05 or nore, magnetic

char act érhiestorogré®. does coel i Sirdad) aadereadavite

conversion characteristics (e.g., SNR and PWO0) are

instaliber fﬁﬁmaﬂﬁe&ec%@ﬂn&; hge§0@h Cl Ve, TRILC B9 bk hSownloaded
magneti c recording mediumis i ncreased to a hi gh

from€¥€heri &b r%a?ﬁl%oa&get}?%gﬂ&!w&rl?@@m ropy

i ndex- mhl I ne e ratio of coercive force
(He) |n %ﬁg dlrectlon:i ﬁ,radla
directl T3 $agietd %Pe@@?ﬁ? §omeiREACedure

which |s able to coEe with a higher recording density,
of FRerRTIREMDA WA IRRGARE i cFFecot dihg MdapuamwEeEhgiving
has a higher retentivity and a'lower noise, a
an 9V@Eﬂt@W0ﬁfﬂﬁ@%@§§lnﬁeoﬁotheammumtungym@mteoneeorﬁmng
and reproduci ng apparatus. The nmagnetic recording
mediumis characterized in that at |east a
non- magneti c base |ayer , a non-magnetic internedi ate
| ayer,- a nagnetic |ayer, and a protective |ayer are
lam nated in this order on a non-nmagneti c substrate,
and at Ieast ~one of the Iayers of the non- nagnetlc

o Y o
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[0030] In the present invention, in order to correct
such an error, the magnetic ani sotropy index of
w0 e®idessl7 magneti zation i s enpl oyed in conmbi naPCDIR20THE4495
magneti ¢ ani sotropy |ndef of residual magnetization
(MtOR) is defined by the ratio of residua
magneti zation (Mt) in a tangential direction to
accpgdidgat o naghiotstz ambodifiht) of nthe rradk ssntdilneehibon .
(i.e., MtOR = Mt in a tangential direction/Mt in a
radi al digfotdien) toVWes. the fRgneiddranigSataopy 1immex
of residual negnetization is 1.05 or nore, preferably
conain8l a "OF nt JBANALELS HARAG T ESpLSs Rt GanghQEEL Ve
force) and read-wite conversion characteristic
depgﬁdg r SNR a3yl PWs0) are further enhanced. Wen al
magneti ¢ ‘domains in the magnetic |ayer are
oriente n _a n tLaI cti which is the idea
oo . TS do ettt o7 Thatbrihais FORTER! £ B rpLe
t he magneti c anj sotropy index becones zero, and thus
langpages pmr t SFEPEEEY /i ﬁt/lenﬁwglqr@rwﬁgeretdr@vaﬁu 3ot topysed
index (OR) or the magnetic anisotropy index of
in cewinduavhhelpgrets ZangoageMis ORyeds e woegregsade of a
vi brati ng sanpl e magnetoneter (VSM. [0031] Next wl|
lanbeadesaepdedert Mideess fnelpdoducimerddedagnghbge-
recordi ng medi um of the present invention. A

depBAAAROPEILS Stibsly gaaeel%en@angs @énedtreforaaxleﬁ the
materi al s descri bed above in (11) and (12). wi ||

depaﬁggﬁec hb£glkeﬂ{g, et kanepE %_pfn@r@hv%xf %&059' Bdntained

um as an exa he ‘case Whére

neti ¢ substra is_an Al substra on_whi ch
in IR BNt e R FO FoF B TR proathig Lt duade.
(hereinafter the substrate may be referred to as an

ACC@RFP“%]rFét RPA aumsypgst Bas. 11 reeriesagyeliagr fapauage-

the Ni P-plated Al substrate is subjected to texturing,
depspdantt 51 er mThen lehgusgefdependmrzdinfogmesies haviudes a

a line density of 7,500 (lines/nmm or nore. For
chaezabplesttim@rdeplbgetioom aoBut hend Hd1ac e ngbrinhei ghassror

substrate, texture grooves having a |line density of

exarfpP80 {hé NESd FHBE QY s@!‘tﬁ?e&D@pféﬂ;@ci rH & swrf i‘gecbﬁtalned

subj ected to mechani cal xt uri ng |n a tangenti al
in Q' bﬁﬂt dl%g Eglﬁm‘?{ug&fﬁé}r bylilge d X‘%@s@?%@é' ¥Pre7 in
gralns orfree a raS|v grarns. or exa
t ext IS carried _out thr gh the follow
thefi} é% (+oiReen hoetaler L presealito thgordinaly,
substrate surface to thereby brlng the tape into
SUCRoRt BREOWF ¢ fiHE SOrIraerongs pbf i B ngnguggeydependent
contai ni ng abrasive grains is supplied between.the
fileapecerdinhe s iibsisr anbodament he Poltitshinegotiape £sle, (the
moved in a tape-wi nding direction while the substrate
IDsi 8£} oflhethy [C@Phehfst bhsa CEBE, atdelishsivater raYabed
rotated at 200 rpmto 1,000 rpm The polishing slurry
witABYh&er Sé@ﬁéﬁﬂ)r@lna Eﬁé?a@feﬂosﬂﬂ-fdaéq%%ebEOdJ:Q]_Qla ed in

nmL/ m nute. The poli$Shing tape nay e noved at a ra

0 e 547 f
the grégﬁ%gné d?#mﬁggnté?%%§g§ é“%b |ngss arry may
be 0.05 to 0.3 Qunulattve mass% i s
90 mass® efﬁénﬁof:gnhfﬁg]g[?’aﬁet ﬁ&? reTFr 8§ st bithehe
substrate at a force of 1 kgf to 15 kgf (9.8 N to 147
PrifteF efntvese bredsupERp. Sﬂrhesehemqﬁa;nﬁrarrer 11 is
appropriately determned so as'to formtexture grooves
cophadi hg tehd¢ i secaieiasivt ptofape efimitabilof An5@0e( birhesi man)
or nore, nore preferably 20,000 (lines/nm or nore.
The average surface roughness (Ra) of the N P-plated
Al substrate having texture grooves on its. surface
preferably falls within a range of 0.1 nmto 1 nm (1 A
to 10 A), nore preferably 0.2 nmto 0.8 nm(2 Ato 8
ﬁo [0033] The substrate may be subjected to texturlng

o —r o Y



10

15

20

25

of the substrate while the tape is reciprocated in a
radial direction of the substrate. Preferably,
wo@s@rhbsarion is perfornmed at a rate of 60 ti NERCTIRRO0H054495
to 1,200 tinmes/ mnute. Tf turing may be carried out
through a nethod for forning texture grooves having a
line density of 7,500 (lines/m or nore. In addition
contUOLherabhveHdbéarSmeg A2 hatlie atonpeasseidnjangtage: a
nmet hod enpl oyi ng fi xed abrasive grains, a nethod
depefpényi APla 11 xed @pisdi 8¢ YWheedecqidaayetBedge unit 102
enpl oyi ng | aser abrasion nay be carried out. The

in khoegdensiing Uort®d14ee 9500VES.ATBY P& rde! &Rl Ngd1 BYquage-
nmeans of, for exanple, an AFM ( atom ¢ force

ceofyfif o0 Prodict obsoesl ;,ft%t%:cté UER YR £ron e
confLLOMrg cOLions, Sepn AU 1 Sean 181 E L

probe is radially noved for scanning the glass
dep@a%etltc afblaekdd A detarnanpdeas ttda Ifi-erEeRACAFM
i mage. The thus-obtained scan inage is subjected to :
filpl aheaflangudaas proobessiinglawed ctdisplayt ypegohge) . FIG. 3
flattening processing, at a flatten order of 2 with
sholespieet cd e tWeeré akies langduYgaxdspaifddite FSganipmage, th®
thereby flatten the inmage. The line density is

Japﬁﬁegé” @t@@héﬁé hidh & pRa¥ear eard apout 0. 5 My, Xeabputxo S,

d on the attened i mage. SpeC|f|caIIy, the'line
and BE ¥l e R L R SO SR T8 B2 B e
theSdDTRESS AT HortS, CERLLTS e by (PdPEaTEs e

nunber of peaks and vaIIeys of the texture grooves per
langhpger athadizandi rleegrsge, [ bossitaliipe densibpes bhe

measured in different areas on the surface of the
Spasaspl bangurbe heral éhagdutvah ubarguthost,andapgctieéveayi on

of the neasured densities are obtained. The average

val ue i A regairdedian ibeglvdare HaRSI,t yisohgt her IERENES:, of

of the glass substrate. The nunber of areas in which

an bperiiiendensiddedutet nbendeasiy e nmay %s%st@eaesrﬁﬁter
as to obtain the average val ue and the standard

ariG8Y #1006 &ﬁeew' e gew ;xg@ﬁttgt%r%gtegggegtsp %ht?o

average an St angar Ion are O

xcludi ng,the are which th
be ﬁtﬁ%ft%gn?fﬁ Bt ARRCT b ot MHFBN P he? | e
density is mninum abnormal neasurenent data can be
theeFU S %ﬁ*%‘a  Che QrdpyFeEnAaRER Aol heeiresmdmt Pacdiipatyyed, is
[0036] The Ni P-plated Al substrate is washed, and then
forpragedng nvar chentperingfing tomﬁlﬁxnnﬁnhoameadpaeammsedlf For
desired, the N P-plated Al substrate is heated to
exaﬁﬁD@ﬁl&@mmKHXMlﬂabw@hQr@@ﬂsﬂ@ﬁ@@tﬂﬁadﬁﬂ&&&ﬂab@pl@catlons
non- magneti c base layer 2, a non-magnetic internediate
caulséyﬁrPLglntar@lﬂd@&%eblecdh Fﬁfféyéd e fRdet BEOME et ion

sputtering (e.g nmeEgnet ron sputtering).

of ER& nﬂil’?@ II?gn'LI Ilgte%f Efegegiigntgednd ay% 3 I't rljl[tgugg VeJt’."h

sputter carrred out under,” for exanp
f ol ng o erathn condl i ons 0037] ,For. exanpl e
corgﬁat?%?ﬂrrﬁ% BerellaneondlLons, LO0ST] Lo xatl ey son

| ayers on the Ni P-plated Al substrate are determ ned
cauggs dele r Pt ayeBawPreThE dhahbertehs oisplbyedf drnregponse

the layers is evacuated so as to attain a vacuum of 10
to #hPapresding da.a Frepghkagsbsuist riat eheavirngtt dxaLog.

grooves on its surface is placed in the chanber, and

Ar gas serving as a sputtering gas is brought into the

chanber, followed by discharging, to thereby formthe

| ayers through sputtering. During the course of

sputtering, power to be applied is regulated to 0.2 kW

to 2 O kVV V%en the dlscharglng tlne and the power to

N | o s
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Next will be described an exanple of a process for

formng the magnetic recording nedium On a
woorwiresjnet i ¢ substrate, a non-magneti c base | BYEIP2007/054495

(thickness: 3 to 15 nm ;s fornmed by use of a

sputtering target containing, for exanple, a WX-based

all oy, an MoX-based alloy (X = Zr, No, Hf, or Ta), Cr,

or a O -BESed ald gy .£lcREBe}t Stibs eglertingtiag an

non- magnetic internediate layer 3 (thickness: 1 to 10
opdvgt ioaaf oppedediyreiser athed psputter dngvdargetacaiany 8e

Ru or an RuY-based alloy (Y = Ti, Nb, Mo, Rh, Ta, W

thR&i vkt efbofitenBUbs edieMrben IRENSEI & | a¥8le 4tep
(thickness: 10 to 40 nn) is fornmed by use of a

teri ta | Ni.ng e,~,a
eI 80 " o D B OBl e B YRy ©ry povever, FrG.
Cr Pt Ta- based. al |.oy, .a CoCr - based all oy, a
3 %ﬁrﬁf’%ﬁgﬁ‘ﬁs@ﬁ aW%ys,teé’SC&érPEE%QJz?based alloy, or a
CoRuTa- based al |l oy. Subsequently, a protective |ayer 5
(t hi ckneBEerring FnHLGi-s4f ot el YRtoWdfyes an instruction
conventional | y -known sputtering orplasna CVD. ,
to Slilspdguent Pyintér dogipsetty diklbgilkntdbicliner @roperty
formed through conventionally known spin coating or
butdioppiinga Fhenafdf @entdicpedysagegtae f@msorcidieonTedi giep
i ncl udes the non-magnetic base |ayer 2 forned of a

s11MKX- hasedeg! §Dy2 oren d¥Xtkasadiabi oy (J?éa:dszrt’hé\h%nblﬁage-

or Ta), and the non-nagnetic internediate |ayer
oS P SRE T ey SRl i 8 & can

b d d. [004 Fig. .3 sh nmbaodi t of th
rerRighe S Pe Ry S LsPbatel Shataremiede M. s,

i ncorporating the aforenenti oned nmagnetic recording
thedargHroTnecherRiRRt Cilecdrdi R§ Bl faprwmercilgouage is

apparatus 12 shown in Fig. 3 includes a nagnetic
reacdegorgbagswEtChind havingyathe 3% rdetarideshdaiowniBi g.

1 or a magnetic recording nmedium 11 having the
performetiua et shoimstal Figon2; Heredi Umnshidpyigid Seehcopridter

which rotates the nmedium 10 or 11; a magnetic head 14

driwirch1i sae8®s oyed #.0mu8Cer-dhagt Pfqdatsy Ay od r&@isplayed
medi um 10 or 11 and for reproduction of” the data

B R R e RS e e e

a _recorde epr oduced- si gnal - processi syst.em 16, In
the ﬁgs?eggrgé% r praoo‘%taéf&-c ~gnd pd?%c%%gg}?g FjOEm Fgoperty
. i_nput data are processed and recording signals are
dl@%@ﬁtlFod%ﬁ%lﬁﬁﬁgéF}éjﬁ%éép§ﬂ?s%rl?%ﬁﬁﬁﬁhction si gnal s
fromthe head 14 are processed and the resultant data
are out pNegxt,0 itthd soassiged et rdgnetsiec gévesdiang and
reproduci ng apparatus 12 of the present invention nmay
instapkoyonaso t diel tegrieiiguabeadiddtha prgheld elgrdty dialog
sui table for higher recording density containing a
in s@Rpoguet i onriel edpitohiS$-C Bfa§aﬁg£@<,9&%%féﬁ%estp%{f%§aﬁ\%§)

el ement utilizing giant ‘'magnet oresistive efféec
. ot : Dot
el poe SRR st S A T SR Y B3 S erer
[ di d ity. [0041] Th ti ,
(seBo B o g E B2 S CLAE AppaT At O GRTERBepEedBnthe

dnvention includes the magnetic recordi ng medi um 10 or
Priptert REoReHFvIrddaddrdi AdtersakhbYeagridts cwidshingyef 2

formed of a WK-based all oy or ‘an MoX-based alloy (X =
langnagib, m&f  borpdiaiormad withk ao®l egmeddrentnt(@uekdaat &

| ayer 3 formed of Ru or an RuY-based alloy (Y = Ti,

No, Mo, Rh, . Ta, W Re, Ir, or Pt). Therefore, nedi um

noi se can be reduced. The present invention attains

producti on of a magnetic recordi ng and reproduci ng

apparatus suitable for high-density recording.

[ Exanmpl es] [0042]
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Operation and effects of the present invention wll

next be described in detail with reference to specific
wex@nphag? [ Test Exanple 1] A magneti c recor di PQI/amdd us495

10 was produced by use of ,alloy |ayers having

conpositions and thickneSses shown in Table 1, the

| ayers serving as a non-nagnetic base |layer 2 and a
combonbomap net | andbiteer edilagefbayswitzhim@043hgl@abke 1] OO

U Specifically, an NNP film (thickness: 12 nm was
(hefrefi nedt éhroamEreiceelr akessaph@dda Gwintdniggsdibaeg” pfby

an Al substrate base (outer dianeter: 95 nmm i nner

cau%?ﬁ?ﬁ%ﬁé}la?ﬁ;dgﬁe i GRess: ada ZIP t8be @&@pﬁa?gauff_‘éxﬁe{:he

e filmwas subjected’to texturing so as attain

Pri%ge§v€éﬁgggéggﬁ%§§ﬁ%oughness (Ra) of 0.5 nm The

resul s enpl oyed as a non-nagnetic

substrate 1. Th n- netj c substrate was pl aced
T D Ihgiietr Gh LS pur P P e AL BE LioBerahegont
product of ANELVA). Subsequently, the chamber was
langiiggaatierrndnds ftidearfapnlangwirimedected 10 #heotpnguage
(2.7 x 10 5 Pa), and then the non-magnetic substrate 1
swieblhegat st tuct2500CroAa hba- aegpets sechdsaduager d2gpaagent
provi ded on the substrate. The non-nagnetic base | ayer
£il2 was fonnmetk stasas dfo Fliave3a auldriguaayeidepbhdehtr €ile 122
including a first conponent |ayer (thickness: 2 nn
of faened Pisﬂ)laﬁﬂﬂ$qazi%c@ﬁgaﬁ@@@anQédiaﬁgfS&Eg'9&@@?5ﬁhe
3 nm ?mmedofa r alloy (W 80 at% Zr: 20 at%

; p ' t fi 1t :
P L e o PP oA Bent_filegof the
t hi ckpess:, 4 was  fornmed froman RuRe al.lo Ru:
Larki R oFRE bl By S (G078, St HORRIB | ha 1AAGHEEF
| ayer 4 was provided. Specifically, a first conponent
depeafept (fhi e kheksof 18 marRaesfolABEUREB A BB PRES of FIG.
alloy (Co: 60 at% C: 25 at% Pt: 14 at% B: 6 at%,
3) .andndstert $31t hdirsopriatescdniivennpormemsesaybrracter
(thickness: 10 nm was fornmed froma CoCrPtB all oy
stri@es 6 @ £Uch HP ah® PRintdd BitdpeBy HEadb¥y and the
During the course of formation of the aforenentioned

ladg@&@ésswf%cﬂﬁﬁbiﬂﬂﬂﬂébe@oaéead§%?%ﬁ()d'M%i%%sg§$nﬁekm§

gas pressure was regul ated to rr (O.
: tiye - hi :
oo HEIUE e SRR PERLRY il (Ol ekeess;

| ubri cant cont ai ni.ng rf.l uoropal yet.her was applied .
ChagARE eSS b W (UG pPoRELrTRAL |0y G 160 COPHaratytn
forma |ubrication |layer 6. (thickness: 2 nm. Thus, a

thenggadiplk +arFdASg medi um 10 was produced.
[ 0046] Thereafter, glide test was perfornmed at a glide
hei ght ofIGE .4 58 mdrobghuSe afe aligldrdenst sspwingahdw the
recordi ng and reproduction characteristics of the
dispagret btgtiggorall nhaddingied® whl edhiray qiagsed sti€ches
glide test were evaluated by use of read/wite

accRRak Hger o FMAL 632 it vl Gh@HE{d4S)). In order to

eval uate recordi ng and reproduction characteristics,

S
wnighy B e aE e R AR AP E o ARG ve onbihbe is

characteristics were evaluated by use of a
selegiplex- Bypalehitey i13h AagAéspPese@cit dihgy leeadalavi ng
a gi ant magnetoresistive (GWR) elenent at the
switepiodudiabrg skl iagn.a [CU04¢pmRenerdi iy cwigattiagn
signals was perforned at 500 kFCl, and integral noise
was neasured at a frequency falling within a range of
1 Mz to a frequency corresponding to
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375 kFCl. Reproduction output was neasured at 250
kFCl, and SNR was cal cul ated by use of the follow ng
weowatiossm SNR = 20 x | og(reproducti on out put /PC/aRpoel/ 054495
noi se as neasured at a fyequency falling within a
range of 1 MHz to a frequency corresponding to 375
kFCl). Coercive force (Hc) and squareness ratio (S*)
langeegeseasured by use of a Kerr-effect-type nmagnetic
characteristic nmeasuring apparatus (nodel: ROL1900,
product xf dtickvachh Efects®niLsadeigicagesiviifgchodi splly
(Japan)). Magnetic anisotropy index (OR) and magnetic
1an8h§8L" @P¥nd NIRX LBhpbepbduahy Mmaneteal isan (MhEORn~ 15
wer e nmeasured by use of a VSM (nodel : BHV-35, product

,ken i - apan) s BT
sel%%%%%resp %%@%Lé% 8§]L$ﬁgg%rg%% d?%logg%ég%hExgﬁ%?% 1
was r.epe , exce hat .t he WzZr all oy | ayer havi
s 1EREelr b i 1S a LGB T Rt rabes GRPERdyed
. serves as the second conponent |ayer of the
in KBR- hapHeR9e PHIEhiagedinlogato rigy dewd is) AANELREY
| ayer having a-conposition and thickness shown in
thrdaphethd pioasging, odndtepa$llihetiRuRghaldldy bayEBEG. 4 as
havi ng the af orenenti oned conposition and thickness,
showhi €h Begvesd.as the non-magneticinternmedi ate | ayer 3,
was replaced by an alloy |layer having a conposition
and thi cieescehoul hbodabl fodordiddt Rer €y prodics; a
magnetic recording medium 10. In the Tables, 1 Qe
ongs t.79 : 4 : [O St
con e DR T= N, (L shs oty TR J3akulde
r qduced, u of Lalloy. l|ayers havi (ofe} si_tions
aeoBRIEHE Lkt SRl shan, Loeatrisuion 1B BRe Corel 1g o
as a non-magnetic base layer 2, a non-magnetic
lanpheapnkdi Bt SisRjered agrdratatesd iy & iconprgyepdrstate.
Specifically, an NP film (thickness: 12 mm was
Acchodiredly hr bugis glosstibdkets pedit¢amgarsumpe isnr bceesdurces
an Al substrate base (outer dianeter: 95 nmm i nner
sucti apetke : s@foraaryt hitekagesundt 2762 mympaad thehsthéaggse
of the filmwas subjected to texturing so as to attain

of 2BtAYRIAGESH fl%@;utagegaeﬁéﬁdéﬁ@)fﬂe QAo tA® sTHE of its
resul tant product 'was enployed as a non-nagnetic

r . The non-nmagnetic substrate 1 was pl aced
eXp?ﬁgggtéiﬁgéhetron sputtering apparatus (nodel: C3010,

product of ANELVA).. Subsequentl t he chapper was
evacuaté@léﬁmh P OQ?t?F?é%FRﬁﬁéﬁn%ﬁ&?eﬁaf 0SHVigppment, a
(2.7 x_10 5 Pa), and then -the non-magnetic substrate 1
respascheht b 1IN0 GCIrASRERIFEEN T | aasee-sgpendenhsiile,
provi ded on the substrate. The non-nagnetic base | ayer
is 2mpasméntedhs@ dlt.o Havevar nusincd ayer DIfr vetiuiees
including a first conponent |ayer (thickness: 2 nm
opef-atfrefls ofudch ,asandmpideagnandonpoman fcayers( yhhekaessn,
3 nn formed of a WZr alloy (W 80 at% Zr: 20 at%

the2B0AmBYOMe d&thOn rdagvbhi 8hcs 0mponaii 1Y ¢he pry,.
[ 0053] DESCRI PTI ON PRI NTI NG CONTRCOLLER,” GUI DI SPLAY

) | VE . ECORDI DI UM TECH L
TheEFEE%ﬁ%hga%ggggﬁ?gfﬁvgﬁt?%Eégz ateéﬁ%%ﬁlrg ?d%%eg%c%here
i,nting. controllers, GJ display nmethaods, printer
hanﬁﬁ??%r@,l%ﬁﬁP%Qﬁiﬂ%ﬁeﬁgeﬁ£d?éfgaﬁ% TRsd isatedeul arly to
a printing controller and a GJ display nethod that
support WiGpléayEng Fhaedm|fre diasHggagesovarpiéntef
driver that causes a conputer to execute the GUJ
prodespiay ofttied pramdiagr ecotdohtemed! wadorating to the
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contains the printer driver. BACKGROUND ART Printer
drivers are program nodules for controlling a printer
w0 poovhesscase of causing a docunent to be pri ntBCI/ir200m/054495

an application, the prlgle r driver causes its own GU
(Graphical User Interfac § to be displayed on a
di splay unit. For exanple, in a conmon W ndows

secm@gribetietritr.adssfekyimppio @End.or, tthe appbirdimtd omedium
causes a Print dialog to be displayed in response to

101 S8bREL 108 Hfpthe P iddtivaRny 1l t eMaehgdafél@ep@Ment file 22,
Pressing a gjoperty button in the Prlnt di al og causes

andthf5§$rfgséﬁﬂH@ pteL sgiver corresponding to a printer

selected as a prlntlng destination, that is, a
Pri nt er Propert I a b layed. It is .
prefer at}rrhgppﬁé %q’ecli %I’l z&aﬁ 515 ?(ﬁ%m?ill fmultl}:‘)le
printer driver, such as a Printer Property dialog
1an‘€l‘|‘%$ﬁ%yea“qcr?réilpgﬁ§u atfee STHRHER Prigitex dsaver nel sja?rélSEd
as in other conmon applications. For exanple, it is
in comvenidnictenerudanguade displegd.ng Ins ther formedesonrce
Japanese in an -environnment where users are Japanese
filan23,; n(Hngllitsh cifh dbsehay rasmentenitzeoa BSEUS @Eeaphical
Engl i sh- speaki ng peopl e. Accordingly, socalled

User Mthtdrtanguage guppetly déSrisodedikh their
conventional printer drlver (See, for exanple,

P hcat
cor%%%%ﬁ%ﬁé‘g%% R e s B i
drivers acka ed_and rel eased on | anguage b Si s
confbbiele P BAaNEd and 1l eaned on 2! 2NHE0E, AR Srorn
to use_a printer driver |n nmul ti pl.e | anguages, ,t here
TesSpyres p?JO]CﬁE em iF tRatemenhethyAs r%tDé-Ill §F|58Hr ﬁe?h%? oH% the
of printer drivers as the nunber of |anguages shoul d
Wingewpefregibrefuitrademarherenvisrgimemta pAobthen o hat
printer drivers installed separately for respective
resbangeafieke dipearcordihe poitites ahboddmenter hdwéter emot a
printers to an application although the printer

chaditVEF Ss@ftnd o bBEaSorEl DY i d layRPbuft ar cHatyEFedt N
support of multiple | anguages (hereinafter referred to

str?ﬁg I‘i‘a{"{ﬂ?'ﬂ]&{i%@eﬁﬂrtﬁe(h r&%?&éf’%e%%&??eé pgobl em

a single installation o the | anguage driver,
“ noua dependent f| es for. |pIeIan a
tem%s?%ﬂge%m@m rahitag e Se pedorediared Bl 1es
after the installation, for exanple, at the tinme of
CorE?FR?Pﬁﬁngt4ﬂ§3¥%ﬁgﬁaﬁﬁoﬂ%ﬁﬁndent files to be used are
switched in response to the selection, so that

mul ti pl €11 dheuageeueger droansiant e, 22hedisplay character

| anguage- dependent files include a resource file in
strihgshta lodharcntaan ystit sphaded phiay ecbromiac@Uini sest of @that
and a Help file. In the case of the nulti-I|anguage

fordeh¥RI 1ahQuRyeer , ThBeléﬁ@QéJ@Qﬁdétﬁé}ﬁi&ﬁntfﬂl@ es Rfy be

| anguages that are not usually used are also |loaded in

sep59§£é1§uﬁfcﬁui§§f%§ Lhey féﬁ@ﬁéﬁé’é% be a single file

divided on a language-basis. In this embodiment, it is
assumed that the language-dependent file 22 is separately
provided for each language. The language-dependent file 22

defines the correspondence between the temporary display
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storage nedi um such as a hard -disk in a single
installation, thus causing the probl em of
wanineaessarily reduci ng avail abl e resources supPCI/aR067/054495
storage nedi um DI SCLOSURE OF THE | NVENTI ON
Enbodi nents of the present invention may solve or
reduce one or nore of the above-described problens .
chapgcbedi sigrimyone éibodpmentesdutdee Hrles @3t ahdvenei display
there are provided a printing controller and a GU
chadbapéaysteitgd i n whi ch one or nore of the
above-descri bed problens nay be elimnated, a printer

driver thgd cayges él&&%&&ﬂéﬂbdﬂ%ge&%ﬁﬁhsﬁéhge dent file
di spl ay nethod, and a tecording nediumthat stores the

def%&{‘i&ﬁs Ay du@“%%r 01,005L 0,00 rﬁ%&b&q{eﬁm L R, 7,

resent inven ther e are pr ovi prln |ng

control nd a ay that ¢ perform
d%géir%?ﬁf%@ 8F Srfeped Phrg e o el ﬁaaguage-
manner whil e reduci ng consunpti on of resources
depgpfiapEr LHkG it GHatheadaranase oaiE@EIe 0 28%e i elngitcates
QU display nethod, and a recordi ng nedi umt hat :
thecoanaémss tdie qordaftierttdnhvef.tlﬁe:c]canﬁuagget—deeﬂedent file 22 .
enbodi nent of the present invention, there is provided
forathei PhgNOsIC drdrglalger. hani agela @idd)t ethaddi¥elay character
configured to display a GU using | anguage- dependent

strihbgssepntrad ni %r@e%ﬁbﬁbllﬁﬁa&:?é‘éﬁéy Sidrdﬁ&gx%n@,fs are defined
correspondlng | anguages, e prlntlng contr ol

Lu e n t
S s S e s Rk T are ey, éégé%&‘-’er -
| anguage . sel.ection part confi 0 ,cause _one of t:
stoy R0 BRI Th SRESTEeho BT he Btadr dPPverer
e sel ect ed and an_expansion part configured to
STBx RN dRRMe IR tHAICERN g HRBES SR nesRO TG 1Yo §1EBLAY ed t 0
the sel ected one of the | anguages fromthe conpressed
charanagengstepegrientInf ithe, foheree¢soutwe ffilet 83, dthese
di spl ays the GU using the one of the
tembapguaget skepen deniratickes sexpagseth hd Forexp@nsbenare
part. According to one enbodi nent of the present

corikBYSPEH O t 1 Rl d SoREE¥HERS: By R dHTRE & ?bhehker In
having a printer driver configured todisplay a

thebgaﬁg 04 a%t%ﬁ&%n%ef&ugs sont Al piAg e@%gg}aeggsgi@lay

rings dlrectly related td correspon

ay conponents, tiy clLudin
ChagaFﬁﬁ e JaH e RPoPRLEE DA %S{C?ebneg. gegined as
agﬁay character string for each of a plurality of

agesndi Lhsriéspeicth coussehpeftt he defpwdimp “Cancel.”
dlsplay character strings contained in the resource

file, andhe |language-deperddnsh fPdet 2Combiygated e defined
cause one of the |anguages which one is used by the
in EMLN{extehsMsle Marhepsthagtiage) Whefmeitn t lFgcpr sniera
driver obtains one or nore of the display character

d1a§§:51nng§oxﬁﬁl1@t£QLatn%u%B§ QEﬁeﬁnﬁerﬁ@efilai‘gi@%sltighe&t:@&’rdlng
by the | anguage sé€l eCtion part based on th

to XML according to the second embodiment. FIG. 8 shows the

case of a single language-dependent file divided on a language

basis.

In a language-dependent file 22a of FIG. 8, for each
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tenporary display character strings contained in the
resource file, and displays the GUI using the obtained
wo@e@70055mbre of the display character strings PCFJP2007/054495
According to the above-described printing controllers,
it is possible to perforimdisplaying in nultiple
| anguages in a sinplified manner whil e reduci ng
langoaganpt i bmafagesieress. 1Acdof Uied) &% thee clribddehenent
of the present invention, there is provided a nethod
of af <dasglbytrglenddt ichcloped by NJLAWTiIrs> eékaglavi Ag a
printer driver configured to display the GU using
LanbBBgyage-wepandant, flla!n%aagené:@éxﬁlémg HreRlppneag act er
strings of correspondi ng lNanguages, the method
b 3ol DE I t S s CAHS| f .t
icepEREEN Sy e RS leible pEH I R o dlomeng , 10
be_sel ect ed; (b) .expandi one of the
FIG; o guB gLe AR e d 2P b1 G0 B TRPI e (96 cB8: dapapese
of the | anguages from a conpressed | anguagedependent
langppge; e vihi U6 &A@@agg-%%%mﬁesmqw to the
areconpressed; and (c) displaying the QU of the
Engpisht bangledger using the. one of the | anguage- dependent
files expanded in step (b). According to one
enbodi memt eefcht Nenpnegenslémpsrant iy, cllbeeatssaps oyetietkd
a nmethod of displaying a GJ in a printing controller
as BAYIA%e Peritl €1 161 ioper kePnNéiapeed, tihdiceRirakphbRge
based on a resource file containing tenporary display

e e i e
cha UGB by e DA ER iy | TRY YD b Vel G B byt oibite

obt ai nin froma | anguagedependent file configured to
of £Hft BEY al-MYPt alyldclﬁégﬁét Br COTRPFRLY SHsPdely sharpeter

| anguages with respect to each of the tenporary
strdhgpl ajhe el af st womgsetenemt nethiigh tilse thesobite

file, one or nore of the display character strings
elemehat efl tioe they elemehtt, hentaogteges GielpacledhbRastep

(a) based on the resource file; and (c) displaying the
str&dly . USABEo tdien PRt aifed cQBRP O&, NDX & Ofeyf RA BiesiR! 2%014,

character strings in step %b) . According to one

: [ c0f resent, in ' t [ ovi ded
iSRS Forhl eRloBe ene VAT, LR 228iTe any

of the above-described GUJ _display n@%?od ”/AQcording
corgrgspardERB O et JGPanRESpE@BEAIFnvent Fon,” t Her deifdned

provi ded. a caonputer-readabl e recordi ng nedi um on which
as £hgr ARERI2VIGVERFGT SEUSTAGCA ERRAREBNG ¢oexX SERL CANFRL - ”

of the above-described QU display nethods is
Furibeor ded. Theey <lememdi Ag0La, ewbbelh nentss abfildhelpmesentt

invention, it is possible to provide a printing
thechahgobderebateret QA02dicspkaypomdhag ttdhathec @agpeshior m

di splaying in multiple [anguages in a sinplified
1anGBRBES Y& T edUCiRF i 6ARSHEPERO QI p RS QEGES e R string

printer driver for causing a conmputer to execute

corresponding to “STR CANCEL.”

Referring back to FIG. 6, at the time of installing
the printer driver 21, the printer driver 21 is copied in step

S21, the language-dependent files 22 are copied in step S22,
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the QU display nethod, and a recordi ng nmedi um havi ng
the printer driver recorded thereon. BRI EF DESCRI PTI ON
W@ROTHESSDRAW NGS Ot her obj ects, features and aPWHIM2AQHES4495
of the present invention,yill becone -nore apparent
fromthe foll ow ng detaiFed description when read in
conjunction wth the acconpanyi ng drawi ngs, in which:
andrktiie foim wedvhowle diidgr 8t showbpied v isten§28ystenthe
according to one enbodi ment of the present invention;
secbh@ary $Soradd agk tdilagr am shewpnth@ai dprddmdreller 10. At
configuration of a printing controller showmn in FIG 1
thi@CHAEAE NG IdiR Y @3eRk HA¥BDAL AN i Fldate3mified
di agram for gi'ving an overview of processing of the
LDk | r.ol l.er. di | .St [ t of
el LT B FasAIRE 8] B £ daden et oo
illustrati an erational procedure of a printer
driver AbCSRATAEILEN RE F1VRL RN ReiPSor EhEnChart, of
present invention;, FIGS. 5A through 5D are diagrans,
an SREWRREOPOW RIRSEAWaRt hguhiee Bt & heigwigd led printer
switching dialog switches according to the first
drigmetodi neatsiofg tsh&Udr eseht aneehtinter Mm@pegtiys ddalog to
di agram for giving an overvi ew of processing of the
be prispllapgdcontrol |l er according to a second enbodi nment
of the present invention; FIG 7 is a diagram show ng

| anguagerdependant, fhbacdgtt nfdd ans @¢6ardhRgaho the
second enbodi nent of the present invention; FIG 8 is

: . y ) o i AL
P P T o o AR R o e 67
the present invention, Fl 9is aflo t for
the; |SEGEPR AT Ber AP0 RAFPp PR 6 b 1§ 'pii RP&Fespond
driver according to the second enbodi nent of the
to ghesenini Ffentdomoaver 161Fs & dreymah ShQW fdlate
of the printer driver displayed based on a form
stepssonr EEGfi?e according to the second enbodi nent of
the present invention; FIG 11 is a diagram show ng
t he caserentearrd righe oCEILGOf 9f hef px iudeer gdrie¥erni $nstruction
di spl ayed in the Japanese | anguage according to the
to $aepNdyeabedi iesy moddie youesesy imvendd ayiiandnFkGep
12 I's a diagram showi ng the case where the GQUJ of the
[ r i §.S A a LN e [
S B R A R ST e S AR08 o3,
i nvent { on. BEST MODE FOR CARRYL NG THE, | NVENTI ON_A
Her&es&Ei lﬁ’??oﬁ"% TR it S é:se?’%n BRq fde same as a
“acconpanyi ng drawi ngs, of enbodi nents of the present
reqUuGENTRERUTE dlle She prdekedi dgteed showifplays a GUI as
printing system ‘ ‘
shown in FIG. 10.

FIG. 10 is a diagram showing a GUI of the printer
driver 21 displayed based on the form resource file 23. As
shown in FIG. 10, a temporary display character string such as
WSTRXXXX” i1s directly displayed as a display chéracter string
in each display component on the dialog. This does not make

any sense to the user as a user interface. Accordingly, the
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1 according to one enbodi nent of the present

invention. Referring to FIG 1 , the printing system1
WO p@aess37 a printing controller 10 and a pri nt BCT/BER007/054495

that are connected throggﬁra network 30 (either wire

or wireless) such as a L (Local Area Network) . The

printer controller 10 instructs the printer 20 to
folppivhng dreradXamplie, penfekmedroni ¢ docunent using a

printer driver, and is configured of, for exanple, a

gener al -AAteposeepOfPLL £1 15 Uetherp$2d 3PCehPepsdmadr driver 21

Conmputer) . The printer 20 has a printing function,

reafBdtABY1 Ay aRRi-aageadeat @i commn,prd rl'é%@uﬁf_;eacurrently
mul ti-function copier called "nulti-function machine.

B P B ST
. 20
oo SORALALL . 10 00,408 PLLDt e, 20 Ty BepcamepLec i

showi ng a har dware configuration of the printing
strapger of | Ere feraL €6e8rAgSt 61101 %3 é&muq%ﬁfesp%ﬂém. ng
to FIG 2, the printing controller 10 includes a
disgilhyechimiacteQ staisgesondate sterdgangricgetdgpendarhofile
unit 103, a processor 104, an interface unit 105, a
22 dhspbayn uttidirl @orrasgoadehopuin uitid 1HhGuaakl-depenbtsh
areconnected to one another through a bus B. A

fllErQQTanFiéﬁﬂ6'éﬂ@w%”%ﬂbscﬁéecﬁﬁé&émh'B&nbﬁ@g@ﬁuebéﬂgent
controller 10, such as a printer driver, is provided

£11@N231 1 SEAN 33%3%%%8%”‘%%9%3% é"sreaaaCDRGVI Ven the

recording me progran1|s recorded is

| oaded i the drive rQgr am
ot al | Qe Ao ShRBCRAY | HioRaEten: B109tf Thmrataes the
recordi ng nmedi um_ 101 through the drive unit 100. _The

PriggepniEeReEordgeognice Pe2dteptarad UHed feearredacing
program as well as necessary files and data. The

displayr ahafacheacrioesthe fssosddagyy st or ages updse 102 FIE. 6,
be stored in the nmenory- unit 103 in response to an

thei pabractéevsidmstsach the progtemPrdperivodeadoy 404
realizes functions relating to the printing controller

dishlal8dace Hrdancpanekl thagREggram contained in the
nmenory unit 103. The |nterface unit 105 is used to

connect g, t lig %%t ﬁ’ogﬁfa%%a H:JL@ lgltheTB e?ﬂé@é/ UM teyr

106 displays a Inter 3¢
di t o, t.h Th 07 I
of FBEeBUATE AHd S InGdsd amgaapf@'f%@ 5 ﬂéaen‘s%% hiGuage
op erat|onal instructions .. The ran1does

aCCﬁééé%%a??l%b@u%ﬁ?Qﬁ§ ﬁ@bPH§P§PYed QQ et e Fé@orépngthe
medi um 101, and may be downl oaded from other conputers

dlSP&awughaxafé:qmtakmmgsof padesdisptdorcompogenenodf tha-
operational procedure of the printing controller 10.

diakb6. i3 FBGa Idi dgr aihsboaygdvingtien Lyemheisewlahguage. This
processing of the printing controller 10according to a

is bkkghsenbodit@ioreryt Respla§eftatiMeN Is@Rings that are

directly displayed in FIG. 10 are replaced with display

character strings in the Japanese language.
Next, it is assumed that the user gives an

instruction to switch languages in the Printer Property dialog
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Referring to FIG 3 , the recording nmedium 101
contains a printer driver 11 and a conpressed

wo anngnesjedependent file 12 . The printer drivePCILIP2erz054495
| ogic comon to nultiplgzignguages. Accordi ngly, the
single printer driver 117is used in comon whi chever
| anguage i s used. The conpressed | anguage- dependent

in siep 3216 nclTdeswioepingsed languegssdepeantbenpetfbrmedfiin
respective | anguages . Informati on dependent on a

thel aageagenhdr tdre ipr thtefidst vetbddinshtcontained in a
| anguage- dependent file corresponding to the | anguage.

Accor di ng repagh1h anenagser Hased (&-16ek 83P88Aflines as a

| anguagedependent file. e | anguage- dependent
: . i ncl ¢ Ori .
R B e e T e et

st.rj di spl.a on a GU js contained i .
22 B Hid SRR PPl | BSeErThE SRR 6An e FRpeprinter

.the Wndows (registered tradenark) environment.
drigggofdi FgPlACsudicateBBetREY FisRlahGhespehas Ehrings

| anguage- dependent file according to this enbodi nent. :
withnceheeseeomlime: dlispéay( thera@senfytudingsl Ap tbapoeehy sread

on a GQJ are directly correlated with their
langoages@epshduntcfdlacke; shdi 0gssé® e dr3pkayedropethg

di spl ay conponents (display character strings) .
diaRebetsipg dixsdildfedBusinl thE téfEadind B8LRLbiNEnAREcte

pr?nter driv§?~§?, in s?ep Sll;ﬁ?%e Siintgr griver 11 8
gopied to the secondary storage unit 102 in the
ntingcontroller 10, and in step S12, the conpressed

| anguag endent file 12 is copied. . to.the secondar

St o age Mt PIBDOMR Fhe GTReTiRFGher bGP0 Sqfent

._in_step S13, a | anguagedependent file 121 of a_default

filpanglage The clepanges frBFIesR tdrptidshed to a language-

| anguage- dependent file 12. The expanded
depeafguagéidepeiide o theeEnglisk HmnatagenedAgsortiéngly, in

| anguage- dependent file of a | anguage to be displ ayed
thibdtsptaythanguagerer ELEindsshiwowshd lrricase whepertie

| anguage- dependent file 121 of the Japanese | anguage
diall8gexpangeshldvedrtie tBe, Edglidh 1dagudge. | . S and D

in the conpressed | anguage-dependent file 12 stand for

the Jap e hanguagg; jas g ,

Gorman | Aeguager R han T S GRar HadF e, tne cur

nguage, the .Spani,sh.l anguage, and the Dutch

Sl s S R AT IRET e

using a flowchart, of an operational procedure in the
acc@égén%ft?rﬁyq|%9?§Pﬁe8m59¢h@%?tdriQR%1KP118a5§ﬁﬂglgrciﬁe

such as a Printer Property dialog to be displayed. The
dispiant ehaRraiper tsfprdinal 0§, eaph chisslanecoponhat Gf stivdat

the printer driver 11 causes to be displayed, is for
diatagsisgdvepligusl pni hhengngbhsh tianfidoe he @gGer bR nedrhis

For exanpl e, conmmon W ndows (registered trademark)
is BEBhhSAt NS LR65ard Bibpladi dhphdie berdisghaysdei fre

response to selection of the Print nenu itemof a File

dir8ERYy &Héﬂﬂéﬁédj&BV%&G. 10 are replaced with display

str%?ﬁ

character strings in the English language.
As described above, according to the printing

controller 10 according to the second embodiment, the
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corresponding to a printer selected as a printing
destination causes the Printer Property dialog to be
waele®phessed i n response to the pressing of a PreQpEIR2007/054495
button in the Print dialgg.FIG 4 is a flowhart for
illustrating an operational procedure of the printer
driver 11 according to the first enbodi nent of the
langregentependent oilleTRe stapbaubtelendntdd Gith a file in
correspond to those in FIG 3 ; however, FIG 3 does
textioffoshaw. al Acé¢dmelisicgys hanfl Gng 4a . 1Refieidd-agpkadEhG féle
, if a user gives an instruction to display a Printer
is Paepertytdhal ag Rkloheki g as Rsoperndde by terdikn a
Print dialog displayéed By an application in step Sill,
vl 12, ki nge ' .
oLt 8 cdh pa b R bR PR I EER R o B Linking
det er.;m ned as | anguage to he displ ayed. Accordi ngl
atteg ?ﬂg£%%%e€bﬁEﬂﬁ%ﬁdégefg?ﬁén %%BLéikﬁ en&@ﬁgkﬁFreS nce
121 of the Japanese | anguage is read unless swtching
thepfapgHggageereaddds fiilBed2befedr 4D eiT dhvedeapndr
installation. Next, in step S113, the printer driver
embodipansesst e PRrimtformPtopatt is dbed wiglico tioe rédspkayed
usi ng the read | anguage-dependent file 121.
conAampt flbngd§, résoudescasehobsFtke skcormiagRakaekae unit
string on the Printer Property dialog is displayed in
102t herdapanesapl aaurgeneNexhguhdeldedaridird sihat 2bhe
user gives an instruction to switch |anguages in the
Lot e r i LR+ S . Lt.chi of
o agas. e G perp el L F e oo hE, Shah P d?
causing a |l anguage to_be sel ected (such as a, comnmbo
aee3FhEY &r I, Rateel Bohron et s e BREnfape 25
. Property dialog. Aternatively, the swi tching of ,
in FhRgtAGREE FRPHESHErf oFRBJORFERL PR REeFseNERt 1pstiehs
as aconbo box) on anot her dialog for swtching
caspahguelgesoyh errsimathee £ ir et eemleedinerds adanpeagecond
switching dialog") by causing the | anguage sw tching
embdtahegt | cal® alidydcayedibnothéheoPrinteeritPeaperty
dialog. In step S115, the printer driver 11 expands

the | anguageridgprendent &hbsdQferst |ﬁ”&%@9?r§§€ﬁ9§x@véﬁ‘tion,
t he | anguage switching instruction -fromthe conpressed

n = ent .tilke 1 FIL.G.
the%gngﬁggg?gepengEﬁ%i%thqlgan%fb%ﬂ%:E%%ﬁp ha|g%%ﬁ§%% IS
.expanded. Next,_ in,.st S11 the printer driver 1
s R e e ST A SP SRR eRdart 1l JPrBHeSParighageent
..that has been a target of display (the
filpgngoRbetebdnddift HEpPday2ghaFagirr FFdmese ofanguage in
the case of FIG 3 ) . In step S117, the printer
corgespending chaspngsisar dbeeprintingsantrélilsrsiohladinden
Printer Property dialog and the | anguage sw tching
comgrab ogd t barpuatjesilepypadensi Al ¢ hintewhy cexpasdednguage-
| anguage- dependent file. Accordingly, in FIG 3 a
dep6hasaRet 811684 rdg Rppkhss&Y 4 s1swiLhedet bAY
pdisplayed in the English Ianngiﬁg %gﬁés?lgﬁé$?§o %ﬁtSD

con@i&ugé@gﬁén§ﬂﬁgp%%ggOEO¥5£hfénguages which one is used by

the printer driver to be selected, and.an expansion part
configured to expand one of the language-dependent files

related to the selected one of the languages from the
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di spl ay | anguage of the |anguage sw tching dial og

swi tches according to the above-descri bed operation.
wo-k@7/18587shows a | anguage swi tching di al og 130PCTIRHOT(F4495

a | anguage-dependent filgsfor the Japanese Language is ‘

sel ected. A conbo box 131 is disposed in the | anguage

switching dialog 130 as a GQJ conponent for
Comﬁﬁﬁﬁéﬁﬁngﬁﬁﬁ@@ggeéﬁpenﬁagtsﬁé&ﬁ,iwb$¢£infﬁhezpnknaercdniver

switch di splay | anguages using the conbo box 131. In
displlgys5B8he" GHgl isirlg i thes ehec bEdth®r bssgurggeaic@éndight0fi les

132 with "English" being selected in FIG 5C swtches
expdaf€eahbyather egpdndids @agpl ayed in the | anguage

switching dialog to the English | anguage through the

pr ocessy : 5 E a .
shown iéf%?ﬁglﬁﬁf&ﬂéﬂﬁe2%??@%@Q§§§$Zfﬂgzé%}5F§§ ?Sv?ﬂ%lon’
ri oL oller. 1Q _according.to the first |
thedel 3k BERF RO Sl sn GoREE PP e v ipher
.l anguage; dependent file of a_|anguage to be displ ayed
driyPe Pt ARESR nod HoTIrds SelUS BREET A% oF diGRgRayCsi Fils
possi bl e to reduce consunption of resources such as
contRenieg ohtEPYrat Y rdigelan chapactenpeireihas irelhélyase
of retaining each | anguage-dependent file in the size
relgteflt soexpanespbrsdiate dikplapectiipeiosst 1 ediss petiading
trademark) environment, a resource file, which
cont@bl &8pohdsl t@iky |anguagegdegepaeidnt if#le i®onfigured to
i mpl emented as a DLL. However, since the DLL requires

con®Rehak| Qﬂ§p§a§1§é NS £ bt RO GNELS TG 9hy ikl

generati on, ere may be sone”i nconveni ence in

1an§é§géé”Si{ﬁer%$#%%TQ§%%B8BGOf3p%§§§£i §£é¥§id§s%E¥§” of

cond enbo ere han
| anguage- dependent file is facilitated. FIG 6 is a
ChagRGRPAn bt IGT IGHY Ho ShvF B TS ocedalig 8ROt he

printing_controller 10 according to thesecond
langipesi fehect et dathgorsisned et ahse ever difnghaedi um
101 contains a printer driver 21, a |anguage-dependent
lanfibhge22whiaril end drsmusesloby cehé i peird2er The vl ibebe
driver 21 has logic common to nultiple |anguages.
selActeddi wigh ye it hethesiptdheepr A €r BHEM L brieS oWSRIre No
comon whi chever | anguage is used. In the form

B S TRk T 50 o8 SRSty B P at od

] hei [ h t t.r b

e de e s S o et i ey bR dcrrthe
strin s%.%%for(§¥anple, the formresource file 23 is

e Er B R RIL G ShAEE RSB HR0F [JRNEALKE 1Y FRBWESSOuTCe

.. (registered trademark) environnent. In the form
filpesai célsplay 23 hec GHEdRAGNT othahiobtarinedi wpat or more of
however, not a character string to be actually ,
thedissp byedchtaceaahatadhes. string in the formof an ID
(hereinafter referred to as "tenporary display
char act @ccairding” kol 8hé MBIl RGMibBdl b$inting

the

controllers, it is possible to perform displaying in multiple
languages in a simplified manner while.reducing consumption of
resources.

According to one embodiment of the present invention,
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correspondi ng di splay conponent. In the

| anguage- dependent file 22, display character strings
wao eoobaosact ual |y di spl ayed are contai ned i n texPCT/or0er054495

for each | anguage. The | 3pguage-dependent file 22 may

be separately provided for each |anguage or be a

single file divided on a | anguage-basis. In this
thegighbodi peavided a gneidmghned tharlanng enditgdrdependening

file 22 is separately provided for each | anguage. The
coritandliagehaependentrifrites 22ideti aestiferebriespiendapcehe

bet ween the tenporary displaycharacter strings in the
GUIf QEAhGesabEELgdtddpetdicaid £l hes dbspt BMEhaf atledisplay

strings. FIG 7 is a diagram show ng

craaRauaage Copeaconicdil gy 5t LN bee: gl

. contents of a definition of the |angu dependent file,
incl5 80 ThE SERRSE | BloGagei gt 6L I davedopRs which
contentg of a definition of the Ianguage-%ggendent
one lFeusedily i Bgitiedn dravghake. e mekrItsCHsdb)t he
di splay character strings for their corresponding
expgnsipheyorenpbridit slanomaderdapendent eikitldomediatied thethe
formof <tenporary display character string> =
seleditsfll aye chhraot erargptagengeron hat cofprdedeXamplaget
STR K" and "STR_CM CEL" represent tenporary display

depehdeaet e£16t IMWSshildh the §ohfhd@sousaddde B3est QlﬁéDg

tenporary di splay character strings in the form of

comPrBsE0§ ! ehad e\ &félptallg Eﬁag?%é eSpONcH q?ﬁdlé%qlé‘%%gf dﬁ'_xé?r

conmponents. In the ngua ependent

. apanes | spl.ay _character string correspandin
usiph Pt RPRANE S RGeSt L RaRReR 1 step

counterpart is defined as "Cancel." The

)Panguage-dependent file 22 may al so be defined in XM

(extensible Markup Language) format. FIG 8 is a

di agr afAxHEWimg &0 enguagecdiaprridert the @reésknhi thvention,

according to XM. according to the second enbodi nent.
theEkGls8pstraided he readedobfadssmbh el dang G@yeitepepdenting

file divided on a | anguage basis. In a

contapyuagensependerifitee d2avef &fFidhived o dis%).rl]ay the
e

eachl anguage, a | anguage el enent is defined as
chi e - < Lj ;
R R et e e A
I nt respoends .i-s identified by the nane .
chag P ED £ SIS e g YabE o eheit 3 PERcng gisplay
| anguage el ement 2201 corr.esponds to the Japanese
compaﬂgﬁﬁge,t%%dﬂ%ﬂ}%gl&&élédé%n%ﬁﬁ SERPS &dr'r dgpoRaysie one
the English | anguage. In each | anguage el enent, key
of @Péﬁ%ﬁg% Rroukddmedias ehe| ds alsgmbdtys then ponetkeydriver
el ement, the correspondence between a tenporary
to bespéhgciddr add)eroksrintggantiran di Spirmyuaefaati@pb@ient file
string is defined. The value of the nane attribute of

confhgukey © efditaiindi catgsaq diRrRY HiSRl@¥or each of
character string. The val ue of a word el emént, which

thel §aﬁ&§a§£@: i tn respect to each of the temporary display
character strings contained in the resource file, one or more

of the display character strings related to the one of the

languages selected in step (a) based on the resource file; and
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el ement of the key elenent, indicates a display

character string. Accordingly, for exanple, in a key
web®@mots72201la, which is a child el ement of thBCT/JP2007/054495

| anguage el ement 2201 cokkesponding to the Japanese

| anguage, j_s defined as the display character string

corresponding to "STR CANCEL. " Further, in a key

c)eldésphay 229 2the W msingathhi Pt @lmembmnefon hore of the

| anguage el ement 2202 corresponding to the English
didpdaguayeradeancrings dﬁfbﬁed as) t he display character

string corresponding to "STR__CANCEL." Referring back

to Fl Gadord@ing e bhBReRboh sl ldinGHeh@rekeRt el nvention,
driver 21, the printer driver 21 is copied in step

thegt%élsgggoém%g% epel da&z&v&'f&f @gsfl%g%p'c%ﬁgheer to

and the“formresource copi e

st S23, t he ,secondar nit. 102 in the
exeSER, RE ob i AT o SRt PR cOlE 1Y Tesegs o

be di spl ayed i s detern1ned automatically by an

|nstall%ﬁcoﬁﬂinﬁy 8 G5er egbeimRAt it E&Ed§§@§ﬁﬁt|éﬁvﬁ%tlon,

given below, using a flowhart, of an operationa
themeoeédgr@vmed fe qompaltel -rhedabke atéqtrogmionmedidmi ver

21 causing a GU such as a Printer Property dialog to
whiloh di pplayed.difiv@r Foirs cauklinychatdmbuared ldougkeatit8gany

an operational procedure of the printer driver 21

of BEOEBLHE-ddsd i3 Gund ieBBOS| MREthodiNE S k@R oRuBRer S
in FIG 9 correspond to those in FIG 6.; however,

FIG 6 dagy n%'i:cﬁlﬂg%all% t&ﬁ)é&ﬁ@l’c’sn oF! @he res

Referrlng td FIG a user gives an instruc |on

. a Pri Propert ialo Step S21

i PERo80 S {hadiRier o ponridn % dhiRg PopreoLief ana
resource file 23, Fbre if the formresource file_ 23

a GUd figniay Tedashibats canr BRGEF™ rEsTURYe gl e, mphbiple
printer driver 21 displays a GJ as shown in FIG 10.

langueges0in s2 ssidirdgifamcs henhay ehiG¢ wfdudiegpconsemption of
driver 21 displayed based on the formresource file

res?8rcAss shomimtar Ialx("a.vekOfoﬁ teuphiary cingppitay to execute
character string such as "STRXXXX" is directly

thedicep! ayssh & netHosh! andc Baf:ééct)ﬁcﬂlr%] M U hed8Rg the
di spl ay conponent on the dial og i s does not nake

S user interface.
pr%%?%ér ?%g fc&é%?%é$%F§£%§880peratlon |s perforned
After st S212 n.step, S213, th er, driver 21
feads t i Brocsge. ABBRGLR 1 I tRrat BRobate
currently detern1ned as a.target of display, and in
Spegftéﬁ%%lm %%@O&ﬁdn@abodﬁmwsrzla%m%@é:lpﬁé and
tenporary di splay character strings in the form
modiddeartens inay I8 wade wothevpodelan)idicsfiray ther acope of
strings in the read | anguage-dependent file 22 based
theoprehent torargsijpondence in the | anguage- dependent file
22. FIG 6 shows the case where a | anguage- dependent

file 22y prkeed@papgsech NUage Jagehiedt: Japanese
Priority Patent Applications No. 2006-066269, filed on March
10, 2006, and No. 2007-014071, filed on January 24, 2007, the

entire contents of which are hereby incorporated by reference.
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Next, in step S215,-the printer driver 21 causes the
Printer Property dialog to be displayed using the
wo ephaeisny di spl ay character strings. Accordi nECT/JPA007/054495

the case of FIG 6 , the character strings on the
Printer Property dialog are displayed in the Japanese
| anguage. FIG 11 is a diagram show ng the case where
the QU of the printer deLAEMS21 is displayed in the
Japanese | anguage according to the second enbodi nent.
Unlike in FIG 10, the display character string of
each di splay conponent of the dialog in FIG 11 is
di spl ayed ig yg %t%]%ga%%%ﬂoamgyagsviﬁ@las disrhecadsever
t he tenporar I splay character strings that are
j rect di.spl ayed_ i .G L | -

cong}%liﬁ yt&&%%@?%}? ast@ﬁg@%@ot%égyéggnggg&?%%ﬂafglel.es
Next, it _is_assumed that the user

Xt gives anoﬁéﬁi§uction
containiitd i PARYUSIREEFIEY REBA%R & BropertS aial ogin
step S216. The swi tching of | anguages nmay be perforned
language®, Sdree DFaREERT agoRREQ W i FEPLFBBEf nent. I n step
S217, the printer driver 21 determnes as a target of
di spl ay sardmpewsyed ebatsyudue-1dapgndget depbndierio ichpshe
of the selected | anguage. Next, in step S218, the
lanBhhgé edeghrideen 211e8pansesomdwedsenporary di spl ay
Character strings with correspondi ng display character
strings j qahﬁﬁagé%alé@@%r{ nguagendependento fids2ne of
and causes the Printer Property dialog to be displayed
using the repl aci LS h : [ I 5=
theg LETR e (B RaRe Pha PArolags dantndent T1Te 221
of the Japanese | anguage is switched to a
Sel?&ﬁ@@ég@@gpendent file 222 of the English |anguage.
Accordingly, in this case, the character strinﬁs on .y
the PrirrercxPeapéphyPEThl eRPEFBIGES fraFgRaRd e OoF the
English I anguage. FIG 12 is a di agram show ng the
lancasgewlependdre: @illesf rehetpdi hoefhelrdalected pge of the
di spl ayed in the English | anguage according to the
1ar2RGeRd epbdinenriompdelisske Lanfhéyeddspdrendi Spllay
Character string of each display conmponent of the
di al og ig displ ayedpirinthe &RoYdsilplayagenenctl Guising
12. This is because the tenporary display character
strin at. ar i rectl LSp i
the @aea%%d‘cﬁman q%%ea;% eé?%??erﬁg‘fg?i én%%a[:rfan%dt #g' ’%ﬁ‘& i sh
| anquage. As descri bed above, according to the
eXpRATSHOPNG3Ebnt rol | er 10 according to the second
enbodi ment, thel anguage-dependent file 22 can be
implemented with a file in text format . Accordingly,
handl i ng a | anguage-dependent file is facilitated, for
exanpl e, 2it Tl possitiing tonthetkedi apldhdimgdofinacapin 1,
wi t hout performng conmpiling and |inking after editing
futtifed angpargeidgpendent file 22. Further, since the
| anguage- dependent file 22 according to the second

embodi ment i Sed bt St VoABY quirbdi €0 PESEIR @rie0 ofedtiee
language-dependent files which one has been used by the
printer driver before the language selection part causes the

one of the languages to be selected.
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consunption of resources such as the secondary storage
unit 102 w thout conpressing the | anguage-dependent
wo 200g/18377 However, the | anguage-dependent fi | eBCREP2007/054495
other than that determ_ped as a display target- may be
conpressed the sane as in the first enbodi nent. The
operational procedure in this case |Is obviqus frgmthe
first edbodh munintdng cRetsetbid RAHO FeREINERE GEiVer
description thereof is omtted. According to one
confanfedidnent dogplde pIEEeitasiedv ent Ronesewese fiseprovi ded
a printing controller having a printer driver
contERMiingUReRpba 8y SPl syl o Qularusicy banfjusgedidepsrigent
files containing the display character strings of
[ ' t bBhERPs COHd Qldigrtin
rela?c%g %&F%&qg@ggbmﬁ%pla@e BibBheREs £ ol g

npressed ["anguage-dependent file into

whi.ch the | anguagedependent files are conpressed, a
Conﬁéﬂék%@éxE@Fé%%?%h part configured to cause one of the

| anguages_whi ch one is used _by the printer .driv :

be seleétéa?g%ﬁﬁFiﬂ?HﬁﬁﬁﬁﬁgigﬁXﬁaF?ngﬁﬁﬁﬁﬁiﬁgﬁCngaER a

expand one of the |anguage-dependent files related to
display s@laamcé@roRer oh9 tFer [eafuides P#Bﬁ?%h‘@édﬂ% ges

| anguage- dependent file, wherein the Erinter driver
witlli s thee eGch 0fi nige ttenmenyf dilkelay character

| anguage- dependent fil es expanded by the expansion
strP@gd - cHRGEAMGdNEnt honeeedlast nErte ;olantthe present

invention, there is provided a printing-controller

having 2 BLhghehe did e 1eanidager ednbogtiep! @y du@dl one of
based on a réesource file containing tenporary display

character strihg i rec r r [
thed?%%@%ﬁg%%) dﬁ%h?%? iﬁe&%%?ﬁﬁ%ﬁgggéﬁﬁPg?Fe§§?ﬁ%?J3?ﬁ§3

a | anguage-dependent file configured to contain a
selgrkpfay character string for each of nultiple

| anguages with respect to each of the, tenporar

i Spl ay GieReddt RS SEFIHERT COTHVAT SPLRAIE NENT dlo IS OF

file, and a | anguage sel ection part configured to
thecdusplanecldradierl ahgingesrehitdd dre the gsedobythte

printer driver to be selected, wherein the printer
1andth¥8E 9bI&iMs @Rethe MRhEuade t el atitspinapachabase@ron the

strings related to the one of the languages sel ected

tem%%g%?iy&%ﬂ&&%gQﬁ%%%%@&koﬁt9§ﬁ?sk@%ﬁﬂhﬂﬂédﬁH@ tRappEsdyrce

ardcter strings contained in the resource
.file, ;and dj spl ays L LS QR aiped,en

fllﬁbrghgfgfﬁ%iﬂg%gi§§b?§a§%% grkggr%éEii Acgg%dfggﬁ?gé of

t he above-described printing controllers, it is
thepd4S§PBRE ERAHRTTSr Mdi88Paying in multipl e | anguages

in a sinplified manner whil e reduci ng consunpti on of

resources. According to one enbodi nent of the present

i nvention,there is provided a nethod of displaying a

QU in a4priwné|g;inmmngobbetr®@&¢rmpsaq&&imﬁériﬂr¢g@¢m 3,

configured to display the GU using | anguage- dependent
wheddi@s t&ant ahghage i cdicepla¥itbatast &instiHengd spflay

correspondi ng | anguages, the nethod

character strings in text format.

5. A method of displaying a GUI in a printing

controller having a printer driver configured to display the
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including the steps of: (a) causing one of the
| anguages which one is used by the printer driver to
wheoogabaset ed; (b) expandi ng one of the PCT/JP2007/054495
| anguage- dependent filesogelated to the sel ected one
of the | anguages from a conpressed | anguagedependent
file ingo whi ch the | anguage-dependent files are
GUL G¥pres éaguaa@-%%eerme;& dyilfg ERBtEUMIRI ddmelsni nter
driver using the one of the |anguage-dependent files
chagasirdedtrings epf (Mrrefrooddngglavgoage embdd menhodf
the present invention, there is provided a nethod of
compirdpiagi hheastbsidfa printing controller having a
printer driver configured to display the GJ based on
a resour @) fidies GRNALNLRGhE MR §RliaY Bhar At Eleq
strings directly related to correspondi ng display

by ¢2RPRRSALSy &?fvn%’ﬁﬁél%g%ei nghuding.the steps of: (a)

causing one o I'e’ anguages which one is used by

the printer driveyr to be sel ected; eg obt ai ni ng, from
a Iangua&%-d%ﬂ%ﬂﬁéﬁﬁ PPFeto ?ghﬁQéP 9%-C6ReRARNE files
di spl ay character string for each of the |anguages .
relgte Fésﬁ%%tS%Joe‘%%ﬁ%%ﬁ Phethenparangoss siyloay a compressed
character strings contained in the resource file, one
langnaggrdependert diisls dptohahachethstlampsgeeldapeddent
the one of the | anguages selected in step (a) based on
filekearesoompeedsddy;, amaid(c) di splaying the GU using the
obt ai ned one or nore of the display character strings
in step (@) disaeqndingnt Gone SHiFERLeol abifer using

present invention, there is provided a printer driver

f CaHS{ (o c ny. . of e.
thea%%?e?gegggifigpqgﬁé g%?%ﬁg§éﬁe'%%ﬁg. é%%%@iﬁﬁ Fatdngter
(b)enbodinent of the present invention, there is provided

a conput er-readabl e recordi ng nmedi um on which a
printer driver for causing a conputer to execute any
of the above-described QU display nethods is
recorded. Thus, according to enbodi nents of the
present §-nvdils aathpd &s posisidd ént clpinvbdefarther
printing controller and a GJ display nmethod that can
compel § onen dies pdtagd g i(d) ndblépley |@guagesds Nafdquage-

sinplified manner while reduci ng consunpti on of
deperdent CeSlefl WHildh 8hednkb¥ ehedRIutNH NG R E)gEHHéf?fd Hrer

execute the QU display nethod, and a recordi ng- nmedi um
I gk I e Lye e t.hereon. The
e et n e a0 e BB erPr o 132
Selg£§§¢osed enbodi nents, and vari ati ons and

nodi Tications may be nmade without departing fromthe

scope of the present invention. The present

application is based on Japanese Priority Patent

Appl i cations No. 2006-066269, filed on March 10, 2006,

and No. 7200%- 0e#bed, of i displaryidgneaGyI2dn L0087 nttiney

entire contents of which are hereby incorporated by
contedbrendeavalry Eptintdér piiid NEEEilguekhetohayvéfth @ the
printer driver
GUI based on a resource file containing temporary display

character strings directly related to corresponding display
components, the method comprising the steps of:

(a) causing one of a plurality of languages which
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configured to display a GU using | anguage -dependent
files containing display character strings of
wa@ororasisondi ng | anguages, the printing contr ol PEF/JP2007/054495
conprising: a conpressedjsnguage-dependent file into
whi ch the | anguage-dependent files are conpressed; a
| gnguage sel ection part configured to cause one of the
ong F¥gHEGESPVNTR PR tar drdgepytrnbe prekeaiedri ver to
be sel ected; and an expansion part configured to
expand ofie) gfbtdiailrangfagn- depangeade-fddrendealtattiet o
the sel ected one of the | anguages fromthe conpressed
corlifdgguadetdependeint 4 idigpleechbpatber pst ity fHd WBkh of
di spl ays the GUI using the one of the
thd aBgyaggedependentsdddies £xpandsd Hye thigy3Rans QBp1ay
C

part. 2 . The printing controller as clained I'n

N e S0l . py d

te one o anguage-
h een. used by the printer driver before the
of B e i S RS Lo L AEE B i (e of the

| anguages_to be selected.3 . A printing controller
languePRY SCHPFHRAIRISaist SEGRT i(gurkased @ sfisyresoapre
__based on a resource file containing tenporary display
filenwapaEter strings directly related to corresponding
di spl ay conponents, the printing controller ‘
conpri si fig: dd dpdrgdiagettdependendidg lthec obtbaue@doh® or
contain a display character string for each of a
morpl BEathé ydiplapguages et BrEespecin to Rach f (bhe
tenporary display character strings contained in the
resource file; and a | anguage sel ection part
configured to cause one of the | anguages which one is
used by 4 he . print river,to be sel ect.ed,  whereip the
printeri%riggF 85%&9 s2Bnel BTGhriE SHetfle 7di EppEgLn the
character strings related to the one of the |anguages
1angupaRT AP B S He 1idify $ogEadBF bl hi gy KdsEacshrt Aerings
. tenporary display character strings contained in the
1n F@gguf%%m¢¢4e, and di splays the GUJI using the obtained
one or nore of the display character strings. 4 . The
printing controller as clainmed in claim3 , wherein
t he | anguage- dependent file contains the display
charact &1, S pRGsceR heile! OfdMloats ingAaMBbROG:OF o
di spl ayi ng a I in a printing controller having a
| ot ' fis ; ' t I ing. .
e e Hehekuon EPLETBR ShEREY AR Rk aipplain
strings of correspondi ng | anguages, the nethod
" conprising the steps of: (a) causing one of the
| anguages which one is used

10. A 'computer-readable recording medium on which a
printer driver for causing a computer to execute the method of

displaying the GUI as set forth in claim 5 is recorded.

11. A printer driver for causing a computer to

execute the method of displaying the GUI as set forth in claim



by the printer driver to be selected; (b) expanding
one of the | anguage-dependent files related to the
wa@eleavssd? one of the | anguages from a conpr esseAI/JP2007/054495
| anguage- dependent file Jyp.0 which the
| anguage- dependent files are conpressed; and (c)
di splaying the GU of the printer driver using the one
- of the | anguage-dependent files expanded in said step
(b). 6 . The nmethod as clained in claim5 , further
conprising the step of (d) deleting one of t he
| anguagedependent files which one has been used .by t he

printer Mivex defrortersaieddsbep fejorrbusemaddiemons @bich a
the | anguages to be selected. 7 . A method of

priditep! aytfgraréd caisendrd RokBareent s o &by hauiyng thod of
printer driver conflgured to display the GU base

5 aidIRoInYreeelbhe contal g, eParary isplay. o yacter
strings directly re ate to correspondlng ﬁ
conponents, the nethod conprising the steps of : (a)
causing one of a plurality of |anguages whichone is
used by the printer driver to be selected; (b)
obtai ning, from a | anguage-dependent file configured
to contain a display character string for each of the
| anguages with respect to each of the tenporary
di splay character strings contained in the resource
file, one or nore of the display character strings
related to the one of the | anguages selected in said
step (a) based on the resource file; and (c)

di spl aying the GUI using the obtai ned one or nore of
the display character strings in said step (b) . 8.
The method as clained in claim7 , wherein the

| anguage- dependent file contains the display character
strings in text format . 9 . A printer driver for
causing a computer to execute the nethod of displaying
the QU as set forth inclaim5 . 10. A
conput er -readabl e recordi ng nedi um on which a printer
driver for causing a conputer to execute the nethod of
di splaying the GU as set forth inclaim5is
recorded. 11. A printer driver for causing a conputer
to execute the nethod of displaying the GU as set
forth in clainv . 12 . A conputer-readabl e recording
medi um on which a printer driver for causing a
conputer to execute the nmethod of displaying the GU
as set forth in claim?7 is recorded.



