2002U0350-7 Z 1 JAN 1001 Title of the Invention Z§){pP () Basﬁaet i ng
a magnetic recording nedium 5 Technical field of the Inventi fsent
i nvehtion relates to a nmethod for manufacturing a magnetic ggo ﬂr@ .
medi umused in a nmenory device, in particular a hard disk drive, that is
installed in an informati on nenory device of an information processing
appar at us of TeRepER In9Enfsn apparatus for private use. 10 Background of the
i nvention Wth increase in anmount of information treated by an infornmation
processi ng apparatus such as a conmputer and mniaturization of such an
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devi ce has enhanced and recording capacity of a magnetic recordi ng nmedi um
used in the information nmenory device is continuously increasing.

anitof 1 Af orifERGALASIB ARG VG APR 1 zati on of fly hei ght of a recor di ng
head. 20 For theThepiredendinventioh relatedtti ghtethéd forandrarecturings meaighetic of
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grains of 25 alumna after formation of a protective filmor before a glide
hei ght test afrbeassing@ppaatus oficamputeror gnjapparatus for nrivate 888t o be sol ved by
the i nveritoi on :
| | Background of the invention
With increase in amount of information treated by an information
processing apparatus such as a computer and miniaturization of such an
apparatus in recent years, recording capacity of an.information memory
15 device has enhanced and recording capacity of a magnetic recording medium
used in the information memory device is continuously increasing.
Enhancement of recording density requires decrease of bit length that is a
unit of information recording and minimization of fly height of a recording
head. '
20
For the minimization of fly height of the head, elimination of protrusions
on the surface of the magnetic recording medium is indispensable.
Accordingly, burnishing is carried out on the surface of the magnetic
recording medium using a polishing tape coated with abrasive grains of

25 alumina after formation of a protective film or before a glide height test after

application of liquid lubricant.

Problem to be solved by the invention
However, since a protective film is becoming consistently thinner in
30 recent years, the tape-burnishing on the surface of the recording medium
after protective film formation generates scratches, which may raise problems

in error quality and anti-corrosion.



However, since a protective filmis becom ng consistently thinner in 30
recent years, the tape-burnishing on the surface of the recordi ng nedi um
after protective filmformati on generates scratches, which may raise
problens in error quality and anti-corrosion. 1 These problens are
significant when a soft plastic substrate is used. Filmthickness of a
lubricant |ayer ofhdiel5ioBlethd) frd Bitinifadl [ WherRAPLA dstie Silbstiuté Iis wised.

| ubricant on the protective filmand before the glide test is at nost
about 2 nm si Ao thiekness okadwkricantdayermf acecorsing medivym gdtey spglication of
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t he recording. nedium due to the tape-hurnishin The .dust, and .particl es
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devel oped by phsiukEs BeRé effeéthtd Sxppress i Sdtatl gaRalition duectorbuiiskibgt he

recording medium As a result, electromagnetic conversion characteristic
i s signifi canDugt and particles arecrlsq geneyategoms thecsurfaceof the pecarding apediym gng
serious effecfy,LS;.C Lah i t nﬁgjg |.C qj Vi ce.
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tudy, and_has foun he ol L owi, ng .know edge. lication,of a,
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scratches. However, if the_ lubricating agent is remained as,a |jquid
| ubri cant | ay#® the werst pasek head craghoeeirsaanbserinnstafectisoauped oprelighilite (o

affect the chgfﬁ%tﬁaég&ic%c&hiﬁg&‘;i&c‘ordi ng nmedi um Consequently, the

15 Means to solve the problems
-For solving the above problems, the inventor of the present invention
energetically conducted repeated experiments and study, and has found the

following knowledge.

20 Application of a lubricating agent with an appropriate thickness, for
example 5 to 10 nm, before tape burnishing is desirable in order to prevent
generation of scratches. However, if the lubricating agent is remained as a
liquid lubricant layer, the thickness is too large and the dust is left there, to
affect the characteristics of the recording medium. Consequently, the

25  lubricating agent selected is easily removable after burnishing, and after
removal, a liquid lubricant layer is formed anew for operation of the
recording medium. By these means, the problems of the conventional

technology described earlier are solved.

30 The present invention is accomplished based on the knowledge, and a
manufacturing method of a magnetic recording medium according to the
invention comprises steps of sequentially laminating a non-magnetic metallic

2



25 lubricating agent selected is easily renovable after burnishing, and
after renoval, a liquid [ubricant |layer is forned anew for operation of
the Trecording nedium By these neans, the problens of the conventional
technol ogy described earlier are solved. 30 The present invention is
acconpl i shed based on the know edge, and a nmanufacturing nmethod of a
magneti c recoffdéslafei 4 hagaaticdlayer,t and e proteetiné ilayercony indamageatic of

- sequentially lam nating_a non-nagnetic netalljc 2 under-I|ayer, ,a.mgnetic
|l ayer, and a $ketxate anplyinga lubricating ngent saithe pralgsive laver, biymishing ay
ubricating agehoOit thdaRikies sl Srk iy i0kédied Witk the LbHARR Honi,ne

| am nat ed substrate that 1s coated wth the lubricating agent, “washing the
| ubri cating aweshingwh¢ lubticating agens emway using laseiveat, aly? tamingting a Bquid

| ubricant laygr . on e pr ctli | r.. Aspect of enbodi ments of the

I nvention %n ‘“E“%B%E??g8$&§%£Héggpﬁﬁgﬂmﬁbove, the | ubricating agent has
preferably a nmean nol ecul ar wej ght of not smaller than 10,000 in order to

withstand the, 10 friction due to tape-burnishing, and preferably lacks a
functional enfspegiaf emboshiments of the invenfie® away using a sol vent toget her

with the dust andy t%*&@ﬁbftr&’&i&r#ﬂfeséﬂg&gﬁﬁoﬂf tﬁéﬁfbﬁséﬁﬁﬁg iaBent Al pi¥¥erdblyS

washing step is preferably perforne y_nmeans of spin-coating at 157high
rotational spaaeagfmalgculamseight of mehsmatleothami GO0 in onder do suthstand the

ol es at-od. b ' b : ) |
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drawi ng show iig opddrateeeasilyr wakhrawayf usingag neolvent rogether vgtheHe Whast and

others on the surface of the recording medium.

| This washing step is preferably performed by means of spin-coating at
15 high rotational speed of not smaller than 1,000 rpm since the dust and
particles generated by tape-burnishing can be removed using centrifugal

force simultaneously.

Brief description of the drawings

20
Fig. 1
A drawing showing a layer structure of a magnetic recording medium
obtained by an embodiment of a method for manufacturing a magnetic
recording medium of the present invention.
25

Examples

Now, examples of some embodiments of the invention will be described
referring to a drawing. The examples of embodiments in the following are
only for explaining the invention and the invention should not be limited to .

30 the examples.



obt ai ned by an enbodi rent of a nmethod for manufacturing a magnetic

recordi ng nmedium of the present invention. 25 Exanples Now, exanples of
sone enbodi ments of the invention will be described referring to a

drawi ng. The exanples of enbodinents in the following are only for

expl aining the invention and the invention should not be limted to 30 the

exanpl es. 3 As sPhgvéhowh ki Uigerell, an underlayay @ a2 magnetigrieyéercs) apdra3, and
a protective |ayer 4 were forned i thls order One@ﬁgl astg)c subf\tmate 1 by
a sputteri n@raecHve layer 4 wers dormed, in Shis, prder g AR 3pYG APOFHEYR

produced, . i RpftefilemRdthBi. amr ALt Y off lﬁébrai/ngcﬁéafaodvexgg)rodﬁéé& was

applied to 10 5 nm t hi ckness spi n-coat | ng_net hod

manuf act ur ed myvhmlm@)rﬂmvc@l , manufactured iy Gastral Co. r'IPﬁdtWﬁéI%ﬂEbgdt(ath (c)
any lubricgatin | r

recor di ng%rre&}ng ﬁg&%ﬂ@gg%ﬁ?% nmgﬁl%ﬁg gl ng éiogoﬁ’?a‘wfﬁgﬁ‘{%eb%\moooo
manuf act Er ed jb;slmﬁﬁpgn pMArwaeapplied .2 ni ﬂlhlckﬂéssaamd;(ﬂ iang labaeaitmg 1 600
rpm wth pad 10 hardness o 5 ng pushin essure, of 0,.04 .

Coch of | tho® SEERbNASBonBRPFH ar AR Bh AP ShreR DR e eori0E TPRACR Shas
count ed usi nQ)roé’é@s&PBy %hiéhm@hS1hg8§§stlgmgaa9@mAm@oanamﬁnmaﬁpéa By
Phasenetrics Co., .. The resul is a difference froman initial

‘value, is sholmanrMmmoatmg Cahdtde sr @lum@tmsmdoﬂf ééf)OV\HEﬂ,tWéfh padhed by
Spi nni ng-.at rp 13N t FCr ed by
Sum t ono éﬁ‘%gﬁs ot égo :@dcg egg flregﬁye Fﬁ I;’gmgf Zéﬁm vm%[ E‘Fttﬂél qui d
| ubri cant Al\/%&ﬁmnmteﬂﬁm afied Hmrnx%hﬁmg;rmimﬁerpofﬁscrémhesawhs qountedusing ant
| ayer. On this rec qmedl um and the two ref\,cordl(Pg rF}{j'a o{ ésbb and
(c), nunmber &% optica v1sua 1nspect1on apparatus manufactured by Phasemetri 0.,

Ltd. The result, that i is a difference fro_m an initial value, is shown in Table 1.

The recording medium of (a) was then washed by spinning at 2,000 rpm

15 using a detergent Fluorinate FC77 manufactured by Sumitomo 3M Co., Litd,,

and coated to the thickness of 2 nm with a liquid lubricant AM2001

manufactured by Ausimont S.p.A. for a liquid lubricant layer. On this

recording medium and the two recording media of (b) and (c), number of

particles was measured using the optical visual inspection apparatus. The

20 result, that is a difference from the initial value, is shown in Table 2.

Table 1
A number of scratches
recording medium (a) ' 1
recording medium (b) 6
recording medium (c) 15
[Table 2]
A number of particles
Recording medium (a) 2
Recording medium (b) 12
Recording medium (c) 35




particles was neasured using the optical visual inspection apparatus. The
20 result, that is a difference fromthe initial value, is shown in Table
2. Table 1 4 nunber of scratches recording nmedium(a) 1 recording nedium
~(b) 6 recording nedium (c) 15 [Table 2] A nunber of particles Recording
medium (a) 2 Recording nmedium(b) 12 Recording nedium (c) 35 4 These
results denonstrate that excellent results have been obtained on the

recording nedi umphade rdsItWlertdntiatd fER X elldNt GRE: 188 hERS bEGEBbRRRId &8

nanmel y, scratches due to tape-hurnishing was suppressed and effect of 5
particle eli rtheaetosdingamediva (@oe whiehi thenpvesent: duxensions hascheesf applied;

i nvention ma ur i i G I L for'
rodi um of t nAAELa spalkibe RAE N faloAiniinife WEF Hpihetd, 4P ERLE | DO
10 surface dyarticletetiptinktion wabial odhfirpedvent ed by nmeans of application of

a lubricating agent before the burnishing and spinning washing using a
sol vent after burnishing. 15 5 Cains

Advantageous Effect of the invention
According to the method for manufacturing a magnetic recording
medium of the present invention, scratches and dust contamination on the
10 surface due to tape-burnishing’ are prevented by meané of application of a
lubricating agent before the burnishing and spinning washing using a

solvent after burnishing.

15



1 A nmethod for manufacturing a nmagnetic recordi ng medi um conprising steps
of 5 sequentially. lam nating a non-magnetic netallic under-1layer, a
magnetic | ayer and a protective |layer on - a non-magnetic substrate, applying
a lubricating agent on said protective layer, burnishing a surface of

| anmi nated substrate that is coated with said |ubricating agent, 10 washi ng
said | ubricagjfigsagent away using a solvent, and lamnating a liquid

| ubricant |ayer on said protective layer. 2 A nethod for nmanufacturing a
magneti c recordi ng medi umaccording to claiml1, wherein said |ubricating

manl actur i ng o AdEFER dof BRGRIRHARED Breaet Mfnge WP CobBlcine |

sai d step of spa@sbfing conprises a process of spin-coating a solvent on a
surface of |lam nated substrate with a rotating speed ?l't not .l ess 20 than

€ I
1,000 rpnPafter seanentigldly Hmnatings ngonipaguahs, | BBASTRY BT g Bagent
and to elim | EivE S h Phén- efib Sabdtfateai d step of
bur ni shi ng; g%ﬁggygbs%{ggd&%%éﬁﬁhgt?%%q l'iquidlubricant |ayer conprises
a process of - apgiplyimg salubrigatidg agent emsaid paotepigvelayanct i onal end group. 25

61 i _I f)xl;nfslllirllg lalslul_ri'actla of ia'ﬂingteld substrate that is coated with said

lubricating agent,
10 - - washing said lubricating agent away using a solvent, and

laminating a liquid lubricant layer on said protective layer.

2 A method for manufacturing a magnetic recording medium according to
claim 1, wherein said lubricating agent does not include a functional end

15 group.

38 A method for manufacturing a magnetic recording medium according to
claim 1, wherein said step of washing comprises a process of spin-coating a
solvent on a surface of laminated substrate with a rotating speed of not less
20 than 1,000 rpm after said step of burnishing, to remove said lubricating agent
and to eliminate dusts and particles that are generated in said step of
burnishing; and
said step of laminating a liquid lubricant layer comprises a process of
applying a liquid lubricant having a functional end group.
25
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