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a1 trrrrrrererererrrrererrrerrrrrr *159159* - 1
TI TLE OF THE | NVENTI ON STAMPER FOR MAGNETI C RECORDI NG

OF MANUFACTURI NG MAGNETI C RECORDI NG
;%mm E SAME, AND METHOD OF MANUFACTURI NG

GNETI C 5 RECORDI NG MEDI A BACKGROUND OF
THE | NVERP'| ON One enbodi ment of the present invention
relates to a stanper for a disgrete track recording

(DTR) type magnetic recording nedia, a nethod of
manufacturing a 10 DTR type nmagnetic recordi ng nedi a

using the same, and 1a7Ee! Bed-af TRAELaghring a
stanper for a DIR type magnetic recording nedia. As a

nedi STAPER eBOR ZMAGNDT IO RBPGRDINGT RESLA] NAETHEBNYF
devel opments of discrete track recording type 15

magnéANCFRETOR INAgMABNERTI aRECARDENGPEEDERNSSONGt MEE SAME,
DTR type magnetic recording nedia are |largely divided

i nt cAlpat MEFHSD 0P F ddh U BAGAURDNG paTAEMPER BORSHAGNETIC
areas. The data area includes a recording track

por t RBFORDDIYG THEDERCcor di ng track portion is to forma

user recording area for recordi ng and reproduci ng

user data by a h&fERGHPHaALH é@ rHSVEN IR ch tor|c

EERTCE B A

magnegi g §£§ﬁger for a discrete track recording (DTR) type
magnetic recording media, a method of manufacturing a
DTR type magnetic recording media using the same, and
a method of manufacturing a stamper for a DTR type
magnetic recording media.

As a media for realizing high capacity recording,
many developments of discrete track recording type
magnetic recording media have done. Patterns of the
DTR type magnetic recording media are largely divided
into patterns of data area and patterns of servo
areas.

The data area includes a recording track portion.
The recording track portion is to form a user
recording area for recording and reproducing user data
by a head, and has patterns in which toric magnetic
tracks are arranged at a specified cycle (track pitch
Tp) via nonmagnetic guard bands. The magnetic track
is formed of a ferromagnetic material, for example,
CoCrPt. The nonmagnetic guard band is an unrecordable

area, and separates a data recording layer radially.
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25 is formed of a ferromagnetic material, for exanple,
CoCrPt. The nonmagnetic guard band is an unrecordabl e
area, and separates a data recording |layer radially.
Frerrerererrerererrerrrerrrr *@0002* - 2 Further, the
toric magnetic track is divided into sectors in the
circunferential direction by the servo areas, and
formed so that a radial wdth Bwv of the nmagnetic
track is larger than that of the nonmagnetic 5 guard
band. The servo areas are prebit areas in which

pat tgr N, ”@9@%6&8%5?&1@%1809%8991?Cdﬁ‘i&éaahnto

corresponal ng to I nformation necessary posi tioni ng

t he h@athag eid of e de 1 dbemsbo@et D41t herset vonapgasheSservo
10 a circular arc to be the orbital of access of the

heatardas a amgnedrced ecor dhag appadhsusyiand Ts &6r ted
such that the circunferential |ength thereof becones

| ongragmrepropora¢lonis olaheer adhah posttpdnthdhrogmegpetic
areas are generally conprising a 15 preanbl e portion,

an fRESPP¥tion, and a deviation detection burst
portion (herelnafter burst portjon) and  t he servo

ar eas are ?%rﬁ%ﬁv?n?Beﬁﬁt?E?ngrﬁPltnﬁﬁﬁéFl&n which

mat er i /nonma netic nater

{he e AT Bas? Dt aiisl e CUBEREY LV 2" B SHare: MetorLal
mat eééﬂeégﬁ%?? V851 £ il D8 13h 8o 0L £ AN NBo S8E ¥0ning

ar eas ne structure Suc
the head are formed. The shape of the servo areas is
a circular arc to be the orbital of access of the head
to a magnetic recording apparatus, and is formed such
that the circumferential length thereof becomes long
in proportion to the radial position.

The servo areas are generally comprising a
preamble portion, an address portion, and a deviation
detection burst portion (hereinafter, burst portion),
and the servo areas are formed into patterns of
magnetic material/nonmagnetic material in the same
manner as the data area.

The occupancy rate of magnetic material factor
varies in the data area and the servo areas.

An ultrafine structure of such a DTR media with
the track pitch of 400 nm or less cannot be
manufactured by a method using photolithography.
Meanwhile, a method of manufacturing patterns on an
entire disk surface by electron beam lithography or

the like leads to low mass productivity. The DTR
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the track pitch of 400 nmor |ess cannot be

manuf actured by a nethod using photolithography. 25
Meanwhi |l e, a nethod of manufacturing patterns on an
entire disk surface by el ectron beam | ithography or
the like leads to | ow mass productivity. The DIR 3
medi a havi ng such an ultrafine and | arge-area
structure i s manufactured by, ﬂﬁr_gxanple, an inprint
met hod. The inprint nethod, to be described in nore
details later, is a nethod in which a resist filmis 5

appl h&di Hnt Oy n g eQERI 9 Lh?‘b.’?%fil% By QDaégéugﬁééat e,

a stanper having patterns wi th protrusions”an

recessesct yer i tnahtihatespeEtpy 0 Pt 848Spi o, b8n imprint
formed is pressed onto the resist filmto ?ransfer tﬁe

pat trestisod 0 thiee r espsint andtlrodpgnetbe Eeét8rised0in more
processed according to the patterns. A UV type inprint

met hdglt aihbs al diver enboszimgthgpein i wipi cint a neéddsit havem is
been known as the inprint method. The UV type inprint

met RRP1 53 PR ED| @ FOROF@FMI nkeyed t Fafhe@ andah$ghsyrate,
preci se patterns., On the other 15 hand, the hot
enbo%sﬁfrrﬁﬂie%eh?w? Manee oY Y5th Ryeebraien? #0¢ni ng
conmpl i cat ed shapes. and high- aspect structures.
HOWGVETS T TTE 190 REThodss Rabe PEG T he B bYom bp Pe
thei £, awy t e oplghpllt § 50 PLedle LI fRLIOfer che

for inproving 20 throughput include a pressure

tyPeod i ind #Btied rdoi whi chhdi 9hn PIESSHE e | i app! i ed
to between a substrate and a stanper at room
temefedes Sed Ca®dS@®ing to the patterns.

A UV type imprint method and a hot embossing type
imprint method have been known as the imprint method.
The UV type imprint method is suitable for forming
ultrafine and highly precise patterns. On the other
hand, the hot embossing type imprint method is
suitable for forming complicated shapes and high-
aspect structures. However, the two methods have had
the problem of their low throughput.

Examples of the imprint method for improving
throughput include a high pressure type imprint method
in which high pressure is applied to between a
substrate and a stamper at room temperature to offset
film thickness unevenness.

A stamper for a magnetic recording media to be
used in the general imprint method can be manufactured

by use of the electron beam lithography, X-ray

litheography and the like, and for example, a master
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filmthickness unevenness. A stanper for a magnetic
recording nedia to be 25 used in the general inprint
nmet hod can be manufactured by use of the el ectron
beam | i t hography, X-ray |ithography and the |ike, and
for exanple, a master - 4 disk can be al so reproduced
by use of the inprint nethod. Jpn. Pat. Appln. KOKAI
Publ i cation No. 2005- 38477 disgclases a nethod of
manuf acturing a stanper by wuse of the inprint nethod.
5 A stanper for a magnetic recording nedia has

[ eCassoe GO 168 PONLD NGl PodRINGTHG BOELbENENST IRprint
conpl etion of the nedia. By using stanpers o

di f freseidd ar egsn of pahe eses. OROKAE PEEESEEBion No. 2005-
corresponding to respective magnetic portions after 10
comiTionddcidecsedimethde aboverndésctubedgDIRstgpper by
magneti ¢ recordi ng media having patterns with

di f fusemt oceeipaneyirateeviodngnetic material can be
manuf actured. Herein, in the case where a normal

stanper iH SUIMRRT cho¥he WephAsief recesdsBy mpdiaghar

is used in the nmanufacture of nagnetic recordin

medi ECTHEe S pat T AP SPYot tndst of M@ %§§%5p95F§°QFt%fFﬁE
respective areas.of _the base._ The_resist_volupe
necé§§£r§e?%ﬁnf?¥l?%% T%%laSpa%% variés betheen 3Feas

of siptte spRt | 2o y0! YFe @0d,20-arsasc Rt fargesspatial

volune. The difference In necessary resist vo?une I's
CoMestsad Sslohdli $¢CHo are §BOGETI vé habghbei e esbst 18XEShkREr

around the areas of :
completion of the media, the above-described DTR type
magnetic recording media having patterns with
different occupancy rate of magnetic material can be
manufactured.

Herein, in the case where a normal stamper in
which the depths of recesses are equal is used in the
manufacture of magnetic recording media, the spatial
volumes of recesses vary with the respective areas of
the base. The resist volume necessary for filling the
space varies between areas of small spatial volume and
areas of large spatial volume. The difference in
necessary resist volume is compensated in such a
manner that the resist existing around the areas of
large spatial volume moves to the spaces of the
recesses in the area. As a result, there occurs
unevenness in the movement amounts of resists
depending on pattern areas, and the film thickness of

resist residues in patterns transferred by recesses of
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| arge spatial volunme noves to the spaces of the
recesses in the area. As a result, there occurs 25
unevenness in the novenent anmounts of resists
dependi ng on pattern areas, and the fil mthickness of
resist residues in patterns transferred by recesses of
5 large area of the base becones thinner than that of
resist residues in patterns 4ransferred by recesses of
smal| area of the base. When unevenness occurs in the
filmthickness of 5 resist residues, a problemarises

i n reqapyengrégsheluese ByséerstbvEsi OR1BhERI PHahREEAtObE
oxygen or the like. That is the problemthat resist
resichiessofrédldués| tm phtcknesstasrsrenpe@dobetotesses of
resist residues of thick filmthickness are renoved,

and srezbk dingd yof stide R@setching is perforned

excessively on the portions where the resist residues
have been"hehoVREVENREES PEEHERNSNOENPr 6EAlisEBASKARES of
recesses transf&rred b of a,stanrgr br oaden due

s

S .
to RESTSr TSR THESt oRoNF o PBs? 5t SFost AUESTORIAPr GRS Ldues
i1y in 15 i tic fil d
the 1Y e o h Thet S SaBati TR b r e ot Ur 6 uRey BhRcss e
aCCOfr‘i’é{‘giéP%héeﬁPSBiéM_etHé‘{_t?éé‘ié‘{e?ési&uégeof in film
above-descri bed " excessive side etching occurs. For

thi s aR08s s tHBE r OREHWES BebiEerencsti el 9ad8NL R hi ok
of patterns 20 depending on pattern areas between a

st anpeIm pett L €kMe s 8Sa Ae desh@hedpl avd andcbheipgl v er8ide

after conpletion of nedia. As a result, it becones

di f fetathing oisesegfiommed excessively on the portions where
the resist residues have been removed first.

Patterns of protrusions and recesses transferred
by use of a stamper broaden due to RIE for use in
removing resist residues, Ar iron milling for use in
processing a magnetic film, and the like. 1In the
broadening, there occurs unevenness according to
respective pattern areas if the above-described
excessive side etching occurs. For this reason, there
occurs a difference in broadening of patterns
depending on pattern areas between a stamper pattern
as a design value and the pattern after completion of
media. As a result, it becomes difficult to design a
stamper for manufacturing DTR type magnetic recording
media of desired dimensions. The problem arising from
the difference in resist movement amount does not

happen in the UV type or hot embossing type imprint

method, and it is the problem peculiar to the high
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stanper for manufacturing DTR type magnetic recording
nmedi a of desired di nensions. The problemarising from
25 the difference in resist nmovenent anount does not
happen in the UV type or hot embossing type inprint
method, and it is the problem peculiar to the high 6 -
pressure type inprint nethod. Jpn. Pat. Appln. KOKAI
Publ i cation No. 2005-38477 discjoses a stanper for
transferring patterns of protrusions and recesses to
a data recording area, but 5 there is description that

the aghauesydata,gecar o 1o égﬁﬁg?does not include an

area where servo patterns r tracking are recorded

(servo aremn. apate! rass1ar eRoxkRf AuBROLSt S, head, 2855-35477
the like. In other words, the stanper of the Jpn.

Pat . Ayt les e€OAls tRuld 1 aff 6 10 1t A INos r 2005 - BB Hi9ES e

not take into consideration transferring patterns to

ar eaP ot WFifremnbomqearns tate dftamagneidtding area, but
material. J. Vac. Sci. Tecnol. B21 (1), Jan/Feb 2003'
descrité€ thfaresiiep tdspedihatattiles areves drdath hetweedi ng

15 patterns, in nano .inmprint, the anount of noving

r es?s?trs?achﬁ?geés “toggéfﬁ“% 3 fHFEC v eRs @ﬁr@wd?éttrrﬁerns
dept t j ists are filled in recesses o e

st gngé’?f tg}gsyé{%(%%érees.reﬂ?erq% 5% RSO Eesretqfaaﬁazto area
adj ustarent, i h [ resj st viscqQsity an

ot e o g R kRe SR, TR e taer Woras, the

consksaahpdepr ehe eeasses d.s 28RI0Y @bk BRI 1SUMARY,

CF THE | NVENTI ON
No. 2005-38477 does not take into consideration
transferring patterns to areas of different occupancy
rate of magnetic material.

J. Vac. Sci. Tecnol. B21 (1), Jan/Feb 2003
describes that, when aspect ratios are varied between
patterns in nano imprint, the amount of moving resists
changes together with aspect ratios, and the depth at
which resists are filled in recesses of the stamper
also changes. The literature describes that
adjustment is made by changing resist viscosity and
imprint time. In the literature, a stamper of
constant depth of recesses is employed.

BRIEF SUMMARY OF THE INVENTION

According to one embodiment of the pfesent
invention, there is provided a stampér for a magnetic
recording media comprising patterns of protrusions and

recesses to manufacture a discrete track recording

type magnetic recording media comprising servo areas



According to one enbodi nent of the present invention,
there is provided a stanper for a magnetic 25
recordi ng nmedia conprising patterns of protrusions and
recesses to manufacture a discrete track recording
type magnetic recording nedia conprising servo areas 7
i ncl udi ng an address portion, a preanble portion and a
burst portion, and data areas ipncluding a recording
track portion, the patterns of protrusions and
recesses being forned at a pitch of 400 nmor less, 5

VwmﬂfﬂéléﬁiﬁﬁﬂgﬂLﬁ@ﬁf@é§t§89t9£n??9tB§?%éb%§g§§%?20n and a

corresponding to the addriess portion,

por thiors t therbiss! PodtdoPa andetbe: ecQE8hYat L8EKrding
portion is inverted to a magnitude rel ation of area

ratiosaof pdeciecesses pattdenprofrpsoéonssionshendo
address portion, the preanble portion, the burst

por tiee Rt theln@ecorihed atazkppochi of. 4BRI EBR or less,
DESCRI PTI ON OF THE SEVERAL VI EWs OF THE DRAW NG A
geneti@r &kt @ terdiitide ate ]l api emepf sdepiehs vaf i basesses
feature of the invention will now be described 15 with

r ef SYTERYPTHE d?%vﬁ%s%%%s%ir%%%b%nan‘ah? hereamble
cSO AR I5Ae) LAl 0%, are pLovLden Lo LLLUSIate.
SRR NS WA H1 G AT I o 08 e
r ecorliings redi ehacedisgs £9 the prosentibayventi one
FIG 2 is a view show ng servo areas pattern of a
address portion, the preamble portion, the burst
portion and the recording track portion.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

A general architecture that implements the
various feature of the invention will now be described
with reference to the drawings. The drawings and the
associated descriptions are provided to illustrate
embodiments of the invention and not to limit the
scope of the invention.

FIG. 1 is a schematic cross section of an example
of a stamper for a magnetié recording media according
to the present invention;

FIG. 2 is a view showing servo areas pattern of a
magnetic recording media including ABCD burst, to be
manufactured by the stamper for a magnetic recording
media according to the invention;

FIG. 3 is a view showing servo areas pattern of a

magnetic recording media including phase difference
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magnetic recording media including ABCD burst, to be
manuf actured by the stanper for a magnetic recording
25 nedia according to the invention; FIG 3 is a view
showi ng servo areas pattern of a magnetic recording
medi a including phase difference 8 burst, to be
manuf actured by the stanper for a nmagnetic recording
nmedi a according to the invention, -FIG 4 is a
schematic cross section of an exanple of a stanper for
a magnetic recording nedia including 5 ABCD burst

accongdiryg t ad e imveMddNirdd Gy THS & SEhemBtde

cross section of an exanple of "a stanper for a

nmagnetdgn erteicormiquy diedj anddicd utidig-d iphase dHd erenss: ion;
burst according to the invention; FIGS. 6A, 6B, 6C,

6D, 6E, 6FI®BG4 6 ands@lermteic Iiros eveesthioot NYF adh example
exanpl e of a nmethod of nmanufacturing a nagnepic” .
recoCdi g SteAPE Tadsr @i My e ttiive yeasyehitng imadss |nogqlud1ng
the nethod using the stanper for a magnetic recording

nedi g%@cgﬁdﬁsﬁg%tc(?‘%rﬁjéq%f&ﬁh&;mﬁe@ iPnis a graph

showi ng br e@ qg§e§f atterns 15 in respective

pat tern arE(e'l%g' af ter coimpletion off OHagheti e &ord igrample
medi g smanubagiuned hy JUse %%tf%aTﬁ%ﬁ%&?ﬁ%ﬂ%gﬁiigfﬁﬁiuding

their respectirve stanper esi| gn val ues,

8B, %@as%DdQEQe&%n%%ebﬁE%Wsa%Q%WdQQq?Qo %%é”%?ﬁ%ﬁi?gh;

a method of nmanufacturing a stanper for a magn
recor di ng FTEd.a Gc®@R)i |yt G, hesd, nv@nt ige. ¢ PRI LED 4ve

DESCRI PTI ON OF THE | NVENTI ON
views showing an example of a method of manufacturing
a magnetic recording media according to the present
invention, the method using the stamper for a magnetic
recording media according to the invention;

FIG. 7 is a graph showing broadenings of patterns
in respective pattern areas after completion of
magnetic recording media manufactured by use of
various stampers, from their respective stamper design
values; and

FIGS. 8A, 8B, 8C, 8D and 8E are views showing an
example of a method of manufacturing a stamper for a
magnetic recording media according to the invention.

DETAILED DESCRIPTION OF THE INVENTION

Various embodiments according to the invention
will be described hereinafter with reference to the
accompanying drawings.

The present inventors took into consideration the

fact that the above problem comes from the difference
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Vari ous enbodi nents according to the invention wl|l
be descri bed hereinafter with reference to the 25
acconmpanyi ng drawi ngs. The present inventors took into
consi deration the fact that the above problem cones
fromthe difference - 9 of spatial areas of
respective recesses of the stanper. Then, the

i nventors found that the above gprablem can be sol ved
by manufacturing a DIR type nmagnetic recording nmedi a
by use of a stanper where the 5 depths of recesses of

pat t efnspane athanged gt odididt+ iR theAeas K Lhe
bases of recesses in respect lve pat tern areas. An

exanpltempera sTarper tdeCdrdiddg dr® tfind eS8t the above
invention will be explained with reference to FIG 1

10 APsterpar ci00 bleas odatetde tiys nefnyfaattussinens @TR type
recesses formed at a pitch of 400 nmor |ess, and

i ncl Bag8e4 18t FREPHEE Ngn Milsiich tvhelsar o ratst@ngfer where the
protrus%gns to recesses is difference in adjacent

ar eaSCPFEF 8faffCESSHat Odr RALTEARS1GEE FOAWIRE FOTOISiing
sho i p.El .. The total valu of areas ,of the ,
basggoiEhﬁegggégsognt%ﬁe%ﬁégﬁeE&?ggﬂﬁﬁﬁFérﬁnaF§§§99%h¥e
the pekati-qn 98,101 > 102 > 103. In the present

i nvention, the gebths H101, H102, H103 of recesses in

respecti vanpakbamons o e tRaldsr i &, i sfyv t
20 rel ation of H1I01 < H102 <§%&b3 beg?ﬁf&fﬁffg-elgiesent

pr ef enabheibthatithepdi tkenaneedbetweerHi@lnard (H1Q25. 1.
and between H102 and H103 is 5 to 15 nm The reason
A stamper 100 has patterns of protrusions and

recesses formed at a pitch of 400 nm or less, and
includes a structure in which the area ratio of
protrusions to recesses is difference in adjacent
areas, for example, pattern areas 101, 102 and 103
shown in FIG. 1. The total values of areas of the
bases in recesses in the respective pattern areas have
the relation of 101 > 102 > 103. 1In the present
invention, the depths Hig1, Higz, H1p03 0f recesses in
respective patterns in the pattern areas satisfy the
relation of Hygl < Higp < H1p3. Herein, it is
preferable that the difference between Hip] and H102
and between Higs and Hip3z is 5 to 15 nm. The reason
for this will be described later. Note that the
stamper in FIG. 1 is one example of the Stamper
according to the invention, and the kinds of areas
where the area ratio of protrusions to recesses is

different are not limited to three kinds. Further,
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for this wll be described later. Note that the
stanper in FIG 1 is one exanple of the stanper 25
according to the invention, and the kinds of areas
where the area ratio of protrusions to recesses is
different are not limted to three kinds. Further, 10
the order in which pattern areas exist is not limted
to 101, 102 and 103. Wen a_DTRytype magnetic
recording nedia is manufactured by using the stanper
according to the 5 invention shown in FIG 1, it is

POSSiHY & Ak SURPhESSch ther vk abldd § Ve 0f s f €51 Sﬁot limited
novenent amounts in the pattern areas 101, 102 and

103,tcanh 1,0 Wod fardnr@Esj st residues left in recesses

of the respective pattern areas transferred. As a
result, ifhers 30d3BR bt goé¢ anddnemni ¢ or e d hei g oadens ngs

of patterns after conpletion of a media fromthe

st ampeyufmatured v thel nesiyn stenper iacespding vieo of he
pattern areas. Next, with reference to the draw ngs, a
DTR iR 120 %@%rﬂbﬁ dct@r e bit use Rﬁssc%l%t%ﬁrp‘wlopress

di 5 th nvention will be ex alned FIG
T A od e s e e Ay Basth

pat s;)%rtr{élq'] aa]{:%rer nf‘éjjl. a MI nrgd al@rSt erv?thl’l]ogorI{l hléeSlSt

Servo area pa nis asurtace

por tian fhat tde gaeradr@@esssseés @r%@%%gécépv%%@g%m

right when the nedia is assenb ed in a drive
si desrdds RGnx aneediat aq@raea»_sesﬁt{ ati@ 19fpddei Wi &t

of a magnetic track to the width of
uniform the broadenings of patterns after completion
of a media from the stamper pattern as the design
value irrespective of pattern areas.

Next, with reference to the drawings, a DTR media
to be manufactured by use of the stamper according to
the invention will be explained.

FIG. 2 is a view for explaining details of servo
areas pattern in a DTR media having a burst servo.

The servo area pattern is a surface type pattern of
the portion that the head passes from the left to the
right when the media is assembled in a drive.

Both the sides in FIG. 2 are data areas. A ratio
of the width of a magnetic track to the width of a
nonmagnetic guard band in a recording track portion
configuring a data area is 2:1, namely, the occupancy
rate of magnetic material in the data area is
approximately 67%.

The servo areas are, as described previously,
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nonmagneti c guard band in a recording track portion
configuring a data area is 2:1, nanely, the occupancy
25 rate of magnetic material in the data area is
approximately 67% The servo areas are, as descri bed
previously, - 11 roughly divided into a preanble
portion, an address portion, and a burst portion.
Herei nafter, the roles of Lhe?b areas will be _
expl ained in details. The prea e portion is provided
for performng a 5 phase-locked |oop (PLL) process

for synghnonkziRged i5€LVQ &l%?%E%?%QQQQ%%io%ﬁ“é%&%ess

and an aut omatic galn contro DYOCGS§ or

keeppbgttiba,skefak bheRLOPuekiion amMPliydR fter, the roles
appropriately with respect to a tinme lag arising from

r ot abfonhdeeeatreaisngiandbthexpdalinke ah acwedila. The
preanbl e portion is formed of patterns in which
magneti c Maeepiraksibded poatiegnetsi @rovetderd dox @ forming a
repeatedly arranged alternately in the
ci r cBhPépeheFr&rddiipert i(BRL) aRdorke Smagme Sy cimperiizalng a
and t he nonnagg&tic mat eri als expand radially in the

[

15 r88F4%P &P BRPE[IHSTLEN: 6LRF&I PRI 8P avéomagic gain
i f th i teri to.,th wgneti ¢
g/ T2 SR St s aa e tgati by Rty |
0 1. - . f ti.c,materi a
L, FOBELce shReaBERUERneY LR ERal TRANELL BRI <o

NEanﬂ@hEela%h§r39i58p§kbﬁi98t9¥§59.5@cgg%eringnapg Fﬁg

circunferential diréction varies in proporti
radi ak kdi stancRedlavevehe pibaigla pbeikhbg Wavebepghhor

or less even at the
patterns in which magnetic materials and nonmagnetic
materials are repeatedly arranged alternately in the
circumferential direction, and the magnetic materials
and the nonmagnetic materials expand radially in the
radial direction so as to form circular arcs. A ratio
of the magnetic material to the nonmagnetic material
in the preamble portion is approximately 1:1. Namely,
the occupancy rate of magnetic material in the
preamble portion is approximately 50%. Meanwhile, the
repetition cycle in the circumferential direction
varies in proportion to the radial distance. However,
it is a visible wavelength or less even at the
outermost circumference, and it is difficult to
identify the servo areas by optical diffraction, like
the data area.

The address portion has a servo signal

recognition code called servo mark, sector
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outernost circunference, and it is difficult to
identify the servo areas by optical diffraction, |ike
25 the data area. The address portion has a servo
signal recognition code called servo mark, sector 12
information, cylinder information and the Iike, which
are fornmed in Manchester code in the sanme pitch as the
circunferential pitch of the preamble portion. In
particular, the cylinder information is fornmed as 5
patterns whose informati on changes per servo track.

For {his f£asom, af:yﬁfn&QPV%?&Pﬂae%egng Y CP¥%e . which

where the change from adj acent trac econes m nrfrum

IS cardieshed SHCatbRbstbe &8££U§H0€hgfs§ﬂgrﬁ§§ch s the
readi ng m stakes at seek operation becones small, ang

10 tdwrcutiherémt Os rapi 00hi 67 1 eeor gedanpl dbpshester  1n
code. The occupancy rate of nmagnetic nmaterial of this
ar egpaisiappbaoxi net et yl 5086 r Thef bunst i por i s0fokBednas
off-track detection area for detecting an off-track
anoUPR L $e1pe i eve t fatkrnst soat ehafigas cyeéi ndervo track.

address. Patterns of four marks called AL B, Cand D
bur StE Hibhgr St Xh t FRFR @PeVepait plerpaphadeSraggepae

bur AL, i) Tandl 5767 a0 Paften fheeRe BESBRES Aininun

cireurferentdalodirecti on 2l Lhe sarp, g0 p1Len gs, Lhat

in the preanble portion. The cycle o

e “of ol trechon {o LaproporL o BecthesCHELR O ane
then, the information is recorded in Manchester code.
The occupancy rate of magnetic material of this area
is approximately 50%.

The burst portion is an off-track detection area
for detecting an off-track amount from an on-track
state of a cylinder address. Patterns of four marks
called A, B, C and D bursts, among which there are
pattern phases lag in the radial direction, are
formed. 1In the respective bursts, plural marks are
arranged in the circumferential direction at the same
pitch as that in the preamble portion. The cycle of
each burst in the radial direction is in proportion to
the cycle of the address pattern, i.e., the servo
track cycle. For example, a pattern is formed in
which each burst mark is formed for 10 cycles in the
circumferential direction and is repeated at twice the
cycle of the servo track cycle in the radial

direction. Since the burst marks are formed of a
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track cycle. For exanple, a patternis formed in

whi ch each burst nmark is forned for 10 cycles in the
25 circunferential direction and is repeated at tw ce
the cycle of the servo track cycle in the radi al
direction. Since the burst narks are forned of a - 13
nonmagnetic material, the occupancy rate of nagnetic
material in the ABCD burst is apgroximtely 75%
Further, the mark shape is intended to be formed into
basically a square, and strictly a parallelogram 5 in

consirgdeted d1os 0f ﬁ&@e§k§ﬂla@ﬁéeo@éuﬁgﬁc%ngtgf B %a%netlc

access. However, the shape becones a bit round’sh
undermatttmrmhnnert}m QEBCE | gr HF eCh salg:@r@ggmé){gg§5§5ﬂ
performances of transfer formation and the |1 ke

regard to Fietiposi ttion M&rk0$hmpepi$nﬁmpé@dé@Oﬂstg ggrmed
burst, portion, although details are omtted, an

aver aldB:Oarﬁﬂ S Griel ¥ 2 WRAWAT ¢ espedts tvel ABGD é)L;IS&fallelogram

orti,on r uction signals is cal cul ated, and
Itoher ef TRk ke Al atad. ths tshwf nof head
in FILG atterns my ran ed for 15 perform ng
phasé é:ef% eferﬁ:oewesve t(,rbentsr P aPitofaundokhape

anoun ut usi ng t.he ABCD bur st . ,
The éggﬁﬁgﬁ%%gggie of J% T RS9 T RiRReSsing

di f f QIearTearSIau Mt&féﬁé%@%ﬁ?&’%e' q I8 Add wicn
the case where a DIR type nagnetic recor |ng me

nanufetianced dy HNISTRIICH dEdkdord HLAME) o 'fsro%ecqqe
in which nmagnetic naterial patterns of a
burst portion, although details are omitted, an
average amplitude value of respective ABCD burst
portion reproduction signals is calculated, and
thereby the off-track amount is calculated.

As shown in FIG. 3, patterns may be arranged for
performing phase difference servo control, and used as
off-track amount detection means without using the
ABCD burst. The occupancy rate of magnetic material
in the phase difference servo pattern is approximately
50%.

In the case where a DIR type magnetic recording
media is manufactured by the imprint method, a stamper
is used in which magnetic material patterns of a
magnetic recording media to be manufactured are formed
as recesses. That is, the area ratio of the
protrusions to the recesses in the stamper is inverted
to the occupancy rate of magnetic material at

respective portions of the magnetic recording media.
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magneti c recording nedia to be manufactured are forned
as recesses. That is, the area ratio of the 25
protrusions to the recesses in the stanper is inverted
to the occupancy rate of magnetic material at _
respective portions of the magnetic recording nedia.
14 Accordingly, the area ratios of the protrusions to
the recesses in the preanble pojtion, the address
portion and the phase difference burst portion are
each 50% the area ratios of the protrusions to the

recegseR®Adi iy e ARCR M st Pard i on 4S5, éé%tla@gié‘;ﬂ%h%o the

area ratios of the protrusions to the recesses i _

recondideg tesackn 90 th:iknisl SPerHldR, 4l AFLHEIBLLFr jon

cross section of a stanper 400 for formng patterns

of pretd tdicomsh el disffessesce Maft dAR &y Rerdraget | 5o,

recordi ng nmedi a i ncluding an ABCD burst area. Herein,

pat t &hes ameanstadrirced dfy thee pigipristomettwd les erecesses in

i sotropically etched around 10 nm also in the .

hor i itg’ﬁ[ ﬁ‘IBC(ﬂylbé’crﬁthodfttJt% s o %f argd diienqpifer ratios of
t he nmedi a. For this reason, 15 the average

g[gg%ﬁ%‘t %%C’&fr‘isﬁé’“asctt&alth&atrte&%%% en Wonpieagwhing track

t he [ ecQmes,.a | arger value than the
abovgﬁgggggi%%d3§férage area ratio. The average area

[)Iat Icg o;ngmﬁésﬁgggﬁ{am%itqﬁe adéosnvgseg(’?ceitaohrgfé gﬁaic%.amper

Howeven, fole rogeninUee th@ldld oF %&&ﬁyﬁéﬂﬁmﬁQﬁﬁiﬁ%ﬁ%sses

rati os of the protrusions to the' recesses in the

respect aveTpatlyeenmaghetthe seampeindoadidl i¢RaNd8ng an
ABCD burst area. Herein, patterns transferred by the
imprint method are isotropically etched around 10 nm
also in the horizontal direction at the time of
etching for processing the media. For this reason,
the average area ratio of the actual pattern after
completion of the media becomes a larger value than
the above-described average area ratio. The average
area ratio of the stamper changes depending on the
track pitch, and is not limited to the above area
ratio. However, the magnitude relation of the average
area ratios of the protrusions to the recesses in the
respective patterns of the stamper does not change.
More specifically, the relation of the preamble
portion, the address portion pattern area 401 > the
recording track portion pattern area 403 > the burst

portion pattern area 402 is satisfied. Accordingly,

note that, on the contrary to the magnitude relation
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More specifically, the relation of the preanble
portion, the address portion pattern area 401 > the 25
recording track portion pattern area 403 > the burst
portion pattern area 402 is satisfied. Accordingly,
note that, on the contrary to the magnitude relation -
15 of the average area ratios of the respective
pattern areas, the nmagnitude {glation of the total

val ues of the areas of the bases of the recesses of
these areas satisfies the relation of the preanble

por tdOrhd hey & A4r £58; PAti 00 pPatLed N ea-400e Lib€ern
recording track ~portion pattern area 403 < the burst

por tare patires ma@ieuddZre Qe ide ©f hete hodighl iVaihes of
stanper shown in FIG 4, the depths of the recesses

i n ttee patdas nsf ithe respectoVecpattereas e east Oimeddeareas
contrary to the 10 magnitude relation of the total

val e it igeddhofre et igases Uie recesdeke gporhion, the
respective pattern areas, satisfies the relation of

HA0 PAd GRS BOTHO REFEF ) 313 4Ok f il eeqemdinhet rack

di fference of _ depths of recesses qof patterns, between
t he Preafift 34 rﬂeo&h,‘{q e atgb‘"i" PorRGont PatRarrern

are t r.ecordi track porti.on pattern area .
403,aar;é%é ﬁ%‘ Elﬁ}ftgr}eenégte}p%? hloaenp hsl%ft}}eec%%asné%eﬁfs own in
pat tiefdls DetmReneddies reeondl ng tdacks pay tﬂr@é‘él%%{’égfﬂ]s in

area 403 and the ‘"burst portion pattern area are
i n thesgedtgek fgoie 20 Hrdds 1omnhd feditiSrpet OW e

nm there occurs variability due to pattern ‘areas in
t he nlzrgpadeniangrafat jpat tef nshafteraorgledd ot frdas of the

medi a from the stanper
bases of recesses of the respective pattern areas,
satisfies the relation of Hygy > Hgp3 > Hago.

Herein, it is preferable that the difference of
depths of recesses of patterns between the preamble
portion, the address portion pattern area 401 and the
recording track portion pattern area 403, and the
difference of depths of recesses of patterns between
the recording track portion pattern area 403 and the
burst portion pattern area 402 are in the ranged from
5 to 15 nm. If it is below 5 nm, there occurs
variability due to pattern areas in the broadening of
patterns after completion of a media from the stamper
pattern as the design value, in the same manner as the
case where a stamper with no difference in depth is
employed. On the other hand, if it exceeds 15 nm, the

patterns of the preamble portion, the address portion

after completion of a media broaden on the contrary to
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pattern as the design value, in the same manner as the
case where a stanper with no difference in depth is 25
enpl oyed. On the other hand, if it exceeds 15 nm the
patterns of the preanble portion, the address portion
after conpletion of a nmedia broaden on the contrary to
16 the case when a stanper with no different in depth
is enployed. As a result, in thigs case also, there
occurs variability in the broadening of patterns due
to pattern areas. 5 In the stanper in FIG 4, there is

a invemeecaﬁ@rWEé@téogtgﬁﬁgge@ignengeggpfeggn eces ggth is
of respective patterns and the total value of are

of  té47e basesd. of As exesseslt N iMe P L8 AL ERS, there
including thereof. If the difference of depths of

reces¥EEILT VAF prlri kg betveerodbddeneny PatpefPerns due
areas is in the range from5 to 15 nm the difference
in spdt iBATERIDl Weedet ween the respective pattern

as can be . reduced, so that the variabi[i;y pf t he
?ggist nﬁ@%h%nﬁ Ardflirks B kHe- t9nethdrénpsi ot ivverse

att eas ,can be s ressed. As a consequence,
!Ot i ? &p%egsala{ﬁ 02“ £ Wb rt:hpéro %tthnsr é?ﬁodg%isi Sosr er: t% i
| 11 espagld t r _

br oadeni ngdslcela];g pr?gcac{teteﬁsg agﬁezt?iecgﬁ'?%éelt |V<ﬁqh|bef A RS of
fromeiie pslomerr AL A% the desldn Valle s inc)uging
irrespective of pattern 20 areas. 'S _
schefrisire of.0s g fsetld @ fife rd rleazelye 29 o fraing ¢

patterns of protrusions and recesses

patterns between different pattern areas is in the
range froﬁ 5 to 15 nm, the difference in spatial
volume between the respective pattern areas can be
reduced, so that the variability of the resist
movement amounts at the time of imprint due to pattern
areas can be suppressed. As a consequence, it is
possible to uniform resist residues irrespective of
pattern areas, and to uniform the broadenings of
patterns after completion of a media from the stamper
pattern as the design value irrespective of pattern
areas.

FIG. 5 is a schematic cross section of a stamper
500 for forming patterns of protrusions and recesses
of a DTR type magnetic recording media including a
phase difference burst area. An average area ratio of
protrusions to recesses in respective pattern areas
satisfies a relation of preamble portion, address

portion, burst portion pattern area 501 > recording
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f a DIR type magnetic recording nedia including a
ghase diffgfencegburst area. An average area ratio of
25 protrusions to recesses in respective pattern areas
satisfies a relation of preanble portion, address
portion, burst portion pattern area 501 > recording -
17 track portion pattern area 502. Accordingly, the
magni tude relation of the total;yalues of areas of the
bases of recesses in the respective pattern areas
beconmes the preanble portion, the address portion, the

! . K
5 burtsta pords an PatdaalL & e 80155 they rocordind trac
portion Oggtp: ern ar eﬂa 502. Further, m%%e s%lann%& €

showmaigniEu@e e ltshe ddepths Hef HRGLSSAS Y s terdiss i e he
the respective pattern areas satisfies the relation
H501P3SRB02L a1 aeiss econitr ame tre sihe tBENIdgatde 12l Atd on

10 of the total values of areas of the bases of |
receg§§Qme§ft@ﬁepﬁ@§§@dﬁi@@rﬁabmernh&rawmrdﬂﬁwydbtﬂdn, the
is ppeferable that the difference of depths of”

r eceS8&8 “oPOPALLEr RS thELReéh eehd Ofr sartblee reportdion, track

ion, _the hurst portion 15 pattern area
ggi gﬁgEﬁﬁé EggoFapnarF?a8§2por?Péﬁheﬁatﬂ@rﬁh@r@éaﬁﬁgr

IS i : fram 0 m If it is below5 nm .
{ﬁeLghggﬁuggnggffaBYI?P% gégtgg °BafEEFRS&eRS PAtERENS in

deai pgsptcpaybeppsrathen -5Q ien of .a media
??8ﬁ1tﬁe gfgnggr %aFtanEasgfﬁe ggggégléﬁsvgﬁﬁefe#ﬁtlon

t he Bgge weings, asnt bige CasEL WhEY €L 3 tﬁ%aﬂthi%ngng81ation

difference in depth is enployed. On the ofther ha

i f iefeklbeetstdd najutheopattes8Scof the bases of recesses
of the respective pattern areas.

Herein, it is preferable that the difference of
depths of recesses of patterns between the preamble
portion, the address portion, the burst portion
pattern area 501 and the recording track portion
pattern area 502 is in the range from 5 to 15 nm. If
it is below 5 nm, there occurs variability due to
pattern areas in the broadening of patterns after
completion of a media from the stamper pattern as the
design value, in the same manner as the case where a
stamper with no difference in depth is employed. On
the other hand, if it exceeds 15 nm, the patterns of
the preamble portion, the address portion, and the
burst portion after completion of a media are
broadened, on the contrary to the case where a stamper

with no different in depth is employed. As a result,

there occurs variability in pattern broadenings due to
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the preanbl e portion, the address portion, and the

burst portion after conpletion of a nedia are 25
broadened, on the contrary to the case where a stanper
with no different in depth is enployed. As a result,
there occurs variability in pattern broadenings due to
18 - pattern areas. Also in the stanper in FIG 5,

there is a inverse correlationgbetween the depths of
recesses of respective patterns and the total val ue

of areas of 5 the bases of recesses in the pattern
areasatpekndsipgast hereof. If the difference of depths

of recesses of patterns between different pattern

areas i s Rhsbhen rasgetbmpar5ihoris.ng), therdi ikerencgerse
in spatial volune between the respective pattern

ar eascea@l deig0 betiveed, tse thathshefvaetebkkkt yrof

the resist novenment anounts at the time of inprint

due ¥o°PATtEYR PakbasneanndetBapprestedalds af areas of
consequence, it_is possible to uniformresist

resi flesCiTrespbcifoesses patteenrakeasy andasoincluding

i f br padeni f 15 pat ft
compl S ShE of 5 ngd? Tt F BT TRGE <P brifEb s bt f cFACagSEReot
desi i | f patt L
or da e St b B i Rt B S Fnr ke b hee

a DTRAyperragneti s 1ecof di nge ned sj ng -
stanperdaccording to the inven??%%éif%fcﬁeiﬁx%ﬁ%Fﬁ%ﬁ

Wi t hvaokims enctevdon RIKS. r &fpd O Hle pRICLFN 258 can be

substrate 1, a crystallized gl ass
reduced, so that the variability of the resist
movement amounts at the time of imprint due to pattern
areas can be suppressed. As a consequence, it is
possible to uniform resist residues irrespective of
pattern areas, and to uniform the broadenings of
patterns after completion of a media from the stamper
pattern as the design value irrespective of pattern
areas.

Hereinafter, an example of a method of
manufacturing a DTR type magnetic recording media
using a stamper according to the invention will be
explained with reference to FIGS. 6A to 6I.

Herein, as a substrate 1, a crystallized glass
substrate with a diameter of 2.5 inches is used.
Lithium system crystallized glass may be used as the
crystallized glass.

First, the substrate 1 is cleaned and introduced

into a spatter apparatus, and a magnetic film 2




substrate with a dianeter of 2.5 inches is used.

Li thium system crystal lized glass may be used as the
25 crystallized glass. First, the substrate 1 is
cleaned and introduced into a spatter apparatus, and
a magnetic film2 - 19 conprising a soft underlayer
and a recording layer of CoCrPt systemalloy is
formed on the substrate 1. Themg as shown in FIG B6A,
a resist film3, for exanple, 51801 manufactured by
Rohm & Haas Co. is 5 spin-coated onto the magnetic

fi | mePrr s ¥roy ot | o0t t Sypedsl D ydH0Hn 4 pn récééé@&n% layer of
material for the resist 3 may be selected froma wde

r ang& OB th-wietmassl 1803 Dormde b kensvyube aks9 1.
used. Then, as shown in FIG 6B, patterns pf 10 _

pr ot PIETon$ Sarid G768t dlgs &Sl Gar 64 r ansfested 1011 he, resi st

film3 by use of the stanper 100 for a magnetic
r I(ecored(iaﬁré’%disa‘ & SrdiHE Atortate Rt on. HaBef aTe. the

[ it pr ss, is.carried out, the stanper 100 for a
Irmnggles itlélgrcg%gre | 55 Sedi’s REEdiig T30 t% athex rotation

i nverble@n ib¥ RIPLLSSAS desel) bel bel\%;gﬁrgﬁé gggist 3
order to increase the adhesi'on Betiter

: . . ¢
f hagr eal kiell edelav atlowe ;204 Jehe stamper 100 made o
gie::kel 9 thelsgt aerrpeer 100 7 s Oxi %I ?é%lg%y ar Padh&R glass

40C @608 gber ther 1fiikee maiynykes1 sBY usigng, as the 20
perfluoroal kil derivative, a |ouver containing a

sol ution @&beained Isyodinl Ui My Gperdd, upranlyyal har

(HOOG, OF2-0- (OF2-CF2-0) m (COF2-0) n- (GF2-0ON) by
protrusions and recesses are transferred to the resist
film 3 by use of the stamper 100 for a magnetic
recording media according to the invention.

Before the imprint process is carried out, the
stamper 100 for a magnetic recording medisa according
to the invention is process as described below.
First, in order to increase the adhesion between a
perfluorocalkil derivative and the stamper 100 made of
nickel, the stamper 100 is oxidized by an asher at
40°C or higher for five minutes. By using, as the
perfluoroalkil derivative, a louver containing a
solution obtained by diluting perflucropolyether
(HOOC-CF2-0~ (CF2-CF2=0) = (CF2-0) - (CF2-COOH) by
GALDEN-HT70 (manufactured by Solvay Solexis), the
stamper 100 is covered with the perfluoroalkil
derivative. Thereafter, the stamper is annealed at
150 C for 10 minutes in a nitrogen atmosphere. By

covering the stamper 100 with the perfluoroalkil
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GALDEN-HT70 (manufactured by Sol vay Sol exis), the
stanper 100 is covered with the perfluoroalkil 25
derivative. Thereafter, the stanper is anneal ed at

150 C for 10 minutes in a nitrogen atnosphere. By
covering the stanper 100 with the perfluoroal kil 20
derivative as a fluoro systemrenover in this manner
rel ease property fromnold at the tinme of inprint is

i ncreased. After the above process, the stanper 100 is
5 pressed for one minute at 2000 bar, whereby the

pat t elens vane o ansermied A9 N diesilo oy AT 6r LS
stanper 100 is renoved as shown i n Fl C, re

fi | mr3liee sehirelopere ypaticer i lave hean ttiw&fferifnﬁ%ég% is

he

W radi ated for five mnutes, and then heated at
10 f éPcZeamiedut es. When the stanper 100 is renmoved as

shown in FIG 6C, it is possible to uniformresist

resi dues AR ither ebeyses ioreasespeadtd \et patderyo @rieas
in the case where the stanper 100 of the invention is
usedpfﬁssfé fRE PREr AP LSt BSd 2 0REx baTas wekawivyi thIg
6D, ' residues_left in the recesses are renoved.
For gﬁ%%%ﬁa %ﬁ% %F8§F53§§?ORFE GEPngestpGen -gadfiter the

empl gyghlpelniBphder rggagggogg E%g&gﬁggef%%pgﬁgﬁeppgdresist

changl ng protrusion an reces _ !

to thelmesi sb @hhﬁhsthéoﬁ%tQégﬁguﬁﬁvahbggpg%ggé%épéﬁpg is

pl asma source RIE is preferable, and |

to ude amadiadedtivel Yive minutes, and then heated at 160°C
for 30 minutes.

When the stamper 100 is removed as shown in
FIG. 6C, it is possible to uniform resist residues
left in recesses in respective pattern areas in the
case where the stamper 100 of the invention is used in
the imprint method.

Next, as shown in FIG. 6D, resist residues left
in the recesses are removed. For removing the
residues, RIE using oxXygen gas 1s employed. In order
to remove residues without changing protrusion and
recess shapes transferred to the resist film 3, low
pressure, high density plasma source RIE is
preferable, and it is preferable to use an inductively
couple plasma (ICP) or electron cyclotron resonance
(ECR) etching apparatus. For example, oxygen RIE is
used in an ICP etching apparatus under the condition
of etching pressure around 2 mTorr, whereby residues

are removed. By using the stamper 100 of the
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coupl e plasma (1 CP) or electron cyclotron resonance
(ECR) etching apparatus. For exanple, oxygen RIE is 25
used in an | CP etching apparatus under the condition
of etching pressure around 2 niforr, whereby residues
are removed. By using the stanper 100 of the 21
invention in the inprint nethod, the variability of
resist residues left in recessesidue to pattern areas
i s suppressed. Consequently, in removing residues, it
i s possible to prevent excessive side etching, and to
5 uniifroremttive bimoadeniings ioft pedtieidys @fd efa £0IPl BLE Pror
of a nedia fromthe stanper pattern as the designed
val Uéqsrj{séSE@ﬁJ-IWSOflq‘fat tier rearecase s meﬂﬂ@ﬁﬂt}/@rrﬁ%reas
shown in FIG 6E the magnetic film2 is etched by Ar
i on ¥l SYRPI PSS i niGeRse B daihge roreantering residues, it
ferrqonagneti.c .recording |layer, etching is carried out
whi | ésv%ro)?isﬁ T&n GooRY &n&erﬁxwléfedfsfl&ﬁ 3 degremesand to

7 ree 0,as _to prevent. a_ redeposit .
Lgengﬁg%%§% }P%n5%ﬁa9ﬁn5ﬁgspP$V§ﬁfﬁﬁﬁn§fijﬁﬁ§‘;;mpletlon
redep@sist 0 n roun _ .
e A R s T R TREIS
Aftewaeh@hﬁmge@bgcﬁqg@ebgcpg%g%&hagre%éygen RIE is
used for renoving the etching mask as shown in FIG
6F. In ordebskaueenye bie shesk ahf eald velp, dde 2Rdrbtic
preferabl e to use high pressure, high power oxygen
pl asfalmF@r iexanphed byygeniBhEmis 1pekf or med cungdehate
condi tions of 400W around 1 Torr to renove the

damage on the ferromagnetic recording layer, etching

1s carried out while varying an ion incident angle
from 30 degrees to 70 degrees so as to prevent a
redeposit phenomenon. Along with the prevention of
the redeposit phenomenon, a taper angle around

40 degrees to 75 degrees is made at a pattern side
wall.

After etching the magnetic material, oxygen RIE
is used for removing the etching mask as shown in
FIG. 6F. 1In order to remove the mask effectively, it
is preferable to use high pressure, high power oxygen
plasma. For example, oxygen RIE is performed under
conditions of 400W, around 1 Torr to remove the
etching mask.

After removal of the resist, recesses are filled
with a nonmagnetic material 4. 1In embedding, a
nonmagnetic material is formed into a film by a

spattering method. The nonmagnetic material can be
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etching mask. After renpval of the resist, recesses
are filled 25 with a nonnagnetic material 4. In
enbedding, a nonmagnetic material is formed into a
filmby a spattering method. The nonmagnetic materi al
can be 22 selected widely from oxides such as Si 2,
Ti Ox and A1203, nitrides such as Si3N4, AIN and Ti N,
carbides such as TiC, borons such as BN, and sinple
substances such as C and Si. Herein, RF 200Wwas
applied to C5 target, and bias sputtering was carried

out alel@dtad wRRN ! Fe oRlUIKACR Ofs 2 rdIaCTate track o
¥J0 ‘nm¥

medi a having a nonmagnetic filmof aroun

for mad 0her edn rdaes cheer wed shyngn at@maGd AL4E carbides
m croscope (AFM, preferable filling at surface

roughieds aRaTiCQ. Bomons bDchhats BN, ahdMiieh1lhens A8 ces
little protrusions and recesses, was made.

Theré&?geﬁ§ &t éndb&ék i Hecerni, e@FoQ0Olntiials ki@l itdPTo C
of the magnetic film2 is exposed. The roughness (Ra)

of thBTAEHr a2BGr Pdee sPHEFCEREIerER- backikas oLS @69 Pa.

is.preferable that the etch-back process is
Qg}rké8“ E eb§“6§808f° i GASAEPFENGrarkr PREA hevimey a

j . by, f _ox n E. rein, under
the AoRBFongkLe ot tcoR a8 FhPa 1 Bh vl tagessr “Faggn ves
d ' i BGI ngl 30. [ |
e O e e e Fo S 5o i 1P S B8Rk BPYR? back
was paeféedboatfwmlhh?tae 50P2a0E PHALRHESANRAOL NG

ferromagnetic materi al were exposed conpletely
that is, in which there are little protrusions and
recesses, was made.

Thereafter, etch-back is carried out until the
tops of the magnetic film 2 is exposed. The roughness
(Ra) of the media surface after the etch-back was
0.6 nm. It is preferable that the etch-back process
is carried out by use of Ar ion milling. Further, it
may be carried out by use of oxygen RIE. Herein,
under the conditions of the acceleration voltage of
400V and the ion incidence angle of 30 degrees, ion
milling was carried out for 20 minutes, and etch-back
was carried out until the tops of protrusions of the
ferromagnetic material were exposed completely
(FIG. 6G).

After processing the magnetic material, a carbon
protective film 5 is formed as a protective film, as
shown in FIG. 6H. As the carbon protective film 5,

DLC with a large rate of sp3—bonded carbon is
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(FIG 6G). After processing the magnetic material, a
carbon 25 protective filmb5 is forned as a protective
film as shown in FIG 6H As the carbon protective
film5, DLCwth a large rate of sp3-bonded carbon is

23

preferable. The DLC can be forned into a film by

sputtering using graphite target, and chem cal vapor
deposition (CVD). CVD is prefesable for formng a
filmof DLC with richer sp3-bonded carbon. It is 5
better that the filmthickness of the carbon

prot@ed fareadid M STHS Mmsc td NG BSriRassi bl &,  Hoveyesy

i f

it is too thin, the coverage of a nedia becones

det esportad ©thg angh idey efphes e therdéd mddd ckinassSca B vapor
preferably 3 to 4 nm 10 As shown in FIG 61, a liquid

| ubrdegats onidrayedVD . | L\Hppls auroft it he fenufactinegda
di screte track media by a dip, method. The nedia is

di ppedtni e R-Gorittdl nekchey |3t hended ¢amporat i Hy is

and the | ayer

f l e, perfl | I h ,
Eor e g 8 o4 Tt i R Sgtar i AT | e
b [l J |1 -out,_.s| d. As th -
e e 1% B e T R B AP T AT cidtegver,
becc}i.r@sig hﬂQr@Jo ék#iri,l Scl*p%:]eé q/[ea\pzlgee tc@?ta trpeedia |_k%ecomes
| | wever ,

| ubricati ng agent

m t c(fmess I s thinner.

i f idedSri®addd nadda O dfSe | ayed fEEMU%HﬁéﬁE%és is

and sel f-reparing cannot be nade, which is no

prefradd eably 3 scprefefable that the filmthickness
is around 1 nm

As shown in FIG. 6I, a liquid lubrication layer 6
is applied onto the manufactured discrete track media
by a dip method. The media is dipped into a container
filled with a lubricating agent (for example,
perfluoropolyether), and the layer thickness of the
lubricating agent is controlled by controlling the
pull-out speed. As the pull-out speed is slower, the
lubricating agent film thickness becomes thinner. It
is preferable that the lubricating agent film
thickness is thinner. However, if it is too thin, the
free layer becomes small, and self-reparing cannot be
made, which is not preferable. It is preferable that
the film thickness is around 1 nm.

| By use of the method shown in FIG. 6, a DTR type
magnetic recording media including ABCD burst area was
actually manufactured. Herein, in the process in
FIG. 6B, a stamper in which the difference of depths

of recesses of patterns between different pattern
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By use of the nmethod shown in FIG 6, a DIR type

magneti c recordi ng nedi a i ncl udi ng ABCD burst area was

25 actually manufactured. Herein, in the process in

FIG 6B, a stanper in which the difference of depths

of recesses of patterns between different pattern 24
areas was 0 nm (a normal stanper with no difference in
depth), and a stanper accordingg4o0 ithe invention in

whi ch the depth difference was 10 nm were used. Table

1 shows the differences between the wdths 5 of

desi gre¥al was of nkeqessesnafl RRLRT ¥i8aS v ditrerence in
stanper and the wi dths of protrusions of the pattern-

f or redphhgnetind necantipeg medioadiygmeanshef iNtMntion in
measurenent. It is known that patterns after process

are BhogbHehbd deptihddi@fecehZenmafsr A pat tveres usefar e

10 process due to oxygen RIE at renoval of resist

resi dues GaPlifed &HCVEt thrcocdddiergrofest e tneegpmettitee widths
recor?igg medi a, .and Ar_ ion niIIin% at etching the

magn8ti ESFLPh VEsUESHPE 1°FRESREI elaBPréssThURSR S &dk the

T R e

et dds Sh st S NS ST

bet We€Bsurement. It is known that patterns after process
are broadened around 10 to 17 nm from patterns before
process due to oxygen RIE at removal of resist
residues carried out at processing of the magnetic

recording media, and Ar ion milling at etching the

magnetic film.

Table 1
preamble|adress| burst | track

stamper with recesses,
in which there are no +10 nm [+11 nm|{+17 nm|{+14 nm
different in depth

stamper with recesses,
in which the diffrence
of depths of recesses +11 nm |+10 nm|+11 nm|+10 nm

of patterns between

different areas is 10 nm

Table 1 shows that when the normal stamper of
identical depths of recesses is used, the difference
of broadenings of patterns among the preémble portion,
the address portion and the burst portion after
completion of a media is 7 nm, and the difference of

broadenings of patterns is large. The reason is
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different areas is 10 nm Table 1 shows that when the
normal stanper of identical depths of recesses is
used, the difference of broadenings of patterns anong
the preanble portion, 20 the address portion and the
burst portion after conpletion of a nmedia is 7 nm

and the difference of broadenings of patterns is

| arge. The reason is - 25 conspglered as follows. That
is, when the normal stanper of identical depths of
recesses is used, the resist residues of the burst
por t icomsihesed esi Fol s dualnfd 1 t mm% 'r?oz{nlﬂéln
are renoved before 5 residues of the preanble portion
and shemaddr efs ideorticai wegse s e Steda@sicdials fiddR, the
thickness is thick are renoved by RIE. Accordingly,

si de T&EARitng eisd duegr cifed heutoumetessintdlon twhdsee duyisdt
portion.from which resist residues have been renoved
firsF?Siéuéﬂ]Fﬁémoﬁﬁéphwgﬁ@,1ﬁttménf@GWdrﬁmmxedmnafore

t he t er i ich the depths of recesses of
pattggﬁggegfeogi?ggrgﬁﬁaﬂ R PRETCEPR drdadhies agsagss

(e, goELigreare arong Bal LeLn ALgee, o plondennes o,

patterns after conp

1 ' WA n LS i ecause, t.he use
of LR L R g e B s es

recessesiaaeodkfEQE@BEi@%§9r@anhEobBQEEeEBr@EQﬁSfrbﬁ
is possible to uniformthe thicknesses of resis

residoéshl ebsibh restdses havespeehi vemelepaktegp 20
areas, and to prevent excessive side etching.

On the other hand, it is found that, when the
stamper in which the depths of recesses of patterns
are different with pattern areas is used, the
difference among pattern areas, of broadenings of
patterns after completion of a media from the stamper
pattern is within 1 nm. This is because, by the use
of the stamper of the invention in which the depths of
recesses are different according to pattern areas, it
is possible to uniform the thicknesses of resist
residues left in recesses irrespective of pattern
areas, and to prevent excessive side etching.

Next, by use of a stamper in which the
differences of depths of recesses of patterns among
the pattern areas are 3 nm, 5m, 15 nm and 20 nm, a DTR
magnetic recording media was manufactured, and
broadenings of patterns after completion of a media
from the stamper patterns as the design values were

measured, respectively. The result is shown in
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Next, by use of a stanper in which the differences of
dept hs of recesses of patterns anong the pattern
areas are 3 nm 5m 15 nmand 20 nm a DIR magnetic
recordi ng nmedi a was manuf actured, and 25 broadeni ngs
of patterns after conpletion of a nedia fromthe
stanper patterns as the design values were neasured,
respectively. The result is-shggn Ln - 26 FIG 7,
together with the results obtained by use of the
stanper w thout difference of depths of recesses and

the Btanpes wbgsendepyhcii fherenseits éQtQHheé\Sb§h8\§@ of
in FIG 7, when the difference of depths

recesmesstamﬁennwlth@uﬂldiEf@ﬁéﬁcéfobr@§§€H5n65 PEcesses
patterns spreads approximately 4 nm between the

pr eaddd et porstampendvitdize bdesth poi ffenen€a 1 helot hat

hand, when the difference of depths of recesses is 20

nm exces%?v%h%WHel%tEﬁ@ng7ocﬁh?§ Fhetﬁefﬁeeanbbeofldepths

t on the conirary to the_case using the stanper
\?\Atrhljﬁof%(f?sf%‘?senlc% $nmﬂi'gp1f}he ?—'bf'g?ﬁ?%c‘? e@SohArogfenings of

o s R R R PER L 0B re b
r ecesSesmof e J&P@Mﬁféﬁd heiween, 9&‘;%2%{{3{‘% oPat&;%‘ fhe gther

areas is 5 nmto 15 nm It is pos con

varirdid ) tyhef iy Q?ﬁff%f&?cé’fof’afﬁéﬁﬁ@ P ALound.2 pm

or less. Consequently, it Is possible to reduce
di f fACuln}] esx@fss Starpade destgihg ASEO £ Ngh Ythétpféamble

preferable that 20 the dlfference of dept hs of
recessesiof, patt@reiscontrary to the case using the stamper
with no difference in depth. For this reason, the
difference of broadenings of patterns spreads
approximately 4 nm.
If the difference of depths of recesses of
patterns between different pattern areas is 5 nm to
15 nm, it is possible to control the variability of
broadenings of patterns to around 2 nm or less.
Consequently, it is possible to reduce difficulties of
stamper design. Accordingly, it is preferable that
the difference of depths of recesses of patterns
between different pattern areas is 5 nm to 15 nm.
Next, a method of manufacturing a stamper for a
magnetic recording media according to the present
invention wiil be explained hereinafter with reference
to the drawings.

The above-described stamper according to the

invention is manufactured by the imprint method by use
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between different pattern areas is 5 nmto 15 nm

Next, a nmethod of manufacturing a stanper for a
magneti ¢ recordi ng media according to the present
invention will be explained hereinafter with reference
25 to the draw ngs. The above-descri bed stanper
according to the invention is manufactured by the
imprint method by use - 27 _of s narmal stanper having
equal depths of recesses. |In order to manufacture a
stanper having different depths of recesses by use of

a snakt gr nhawhang sequdle r @eRLAS Aqu8Ces %%sigfif%fesses.
necessary to adjust the 5 inprint pressure. In order

to frndogederi BRI MAhuFhessitee apsehaal @avfidly different
manuf acturing the stanper of the invention, a stanper
was dapuhactdir edcebiske dlyangiengfr awsmiteirahsviefy equal
resist and inprint pressures, and the depths of 10
recedspsheepré ceskgaered. iAs isheecesissiry PRlotaaljResi sthe
(manuf actured by Rohm & Haas Co., 51801), organic SOG

( mantPRELBEeBYBY ST6Ryo Ohka Kogyo Co. Lt?., QED—T?- ;
5500T, 80QO0T, 12000T),_ .and inorganic SOG (manufacture

by Tokyo kgrﬁﬁﬁyGOCSFPdLP&F,QEEBIWB PAESS WSe®refingable

i i h d 0,.10Q, 150 .and
200 RR5. B eSS R le 2o Sarr Par onde SOF TRY“deics @
of recgsses @g%smaétﬁggw ding ot fcﬁ%lgg%” 190, an

) aterials
the address portion, In the case where &% &SV AW

mat epEakssapd Lhe iRPLiAL Bressures, vehe %H%n@%%tg%oof

respectively. The depths of recesses in the recording
recesses were evaluated. As the resist, Photo Resist
(manufactured by Rohm & Haas Co., S1801), organic SOG
(manufactured by Tokyo Ohka Kogyo Co., Ltd., OCD-T7-
5500T, 8000T, 12000T), and inorganic SOG (manufactured
by Tokyo Ohka Kogyo Co., Ltd., OCD-T2) were used. The
imprint pressure wés changed to 50, 100, 150 and
200 MPa. Table 2 shows the difference of the depths
of recesses between the recording track portion and
the address portion, in the case where the resist raw
materials and the imprint pressures were changed,
respectively. The depths of recesses in the recording
track portion and the address portion were observed by
AFM. Herein, the values in Table 2 are the values of
depths of recesses of patterns, and imprint residues
are not included. Further, the above depth are the
values of depths of recesses when a 1.8-inch disk is
imprinted, and the disk size and pressure are not

specifically limited.
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track portion and the address portion were observed by
AFM Herein, the values in Table 2 are the val ues of
dept hs of recesses of patterns, and inprint residues
are not included. Further, the above depth are the 25
val ues of depths of recesses when a 1.8-inch disk is
inprinted, and the disk size and pressure are not
specifically limted. - 28 -_Taple 2 SOG SOG SOG
51801 T2 (5500T) (8000T) (12000T) 50 MPa 3 nm5 rim3

nm3rimlrim 100 MPa 5 nn)10$nn18 nm5rim2 nm

150

t he
use
MPa,

di fferences not_Dbe attained eirther—Oon—the
I 25840k "9t ng TR0 N%anﬂlr st Hal -

ot her hand,

nmO rim0O nmO nmA%a' appdr ent £¢@m|Talsoe 2,
sufficient depth ditf

M2 enﬁy,orn MPa Q. rimo0

mrro T it

D

MPa 3 rim5+m3

g DS

e [9]] S IJU Iy Wt
L5 Hadi

A CVvVoTT

case mherg‘iﬁjfh
of any rjaw F‘prg t ioAM at 15 and 12g0
the pri@9Sures (st at e@,nmand ssuhf ilci eniy deg)tr{gn

3

2 tTHE

saturation 1@0pr u® eym | t Ohars bednneonfio med tHatm|t he

di fference of depths of recesses between tHe

recording_track portion and the address portion
becomes Iéﬁgé§t?PRéé@ﬁ@iﬁqu,Tabﬁeoneﬁuﬁdlma@mﬁa@Emma
a stanper having different depths of recesses, it is
pref%?ggﬁ

EePSanﬁPPH? pptgpe obtained in the case where

the pressure was 50 MPa even with use of any raw
material. In addition, at 150 and 200 MPa, the
pressure saturated, and sufficient depth differences
could not be attained either. On the other hand, in
the case of 100 MPa almost Balf the saturation
pressure, it has been confirmed that the difference of
depths of recesses between the recording track portion
and the address portion becomes largest. Accordingly,
in order to manufacture a stamper having different
depths of recesses, it is preferable to imprint it at
the pressure around half the saturation pressure
(pressure higher than 25% and lower than 75%) .

On the basis of the above results, herein SOG
(manufactured by Tokyo Ohka Kogyo Co., Ltd.,
OCD-Type7-8000T) was used as the resist, and 100 Mpa,
which is half the normal pressure, was used as the
imprint pressure.

As a substrate 801, a glass substrate with a
diameter of 2.5 inches was used. Herein, since the

substrate size is changed according to the size of a



10

15

20

25

15 t

he pressure around half the saturation pressure

(pressure higher than 25% and | ower than 75% . On the

basi

s of the above results, herein SOG (manufactured

by Tokyo Chka Kogyo Co., Ltd., OCD Type7-8000T) was

used as the resist, and 100 Mpa, 20 which is half the
normal pressure, was used as the inprint pressure. As
a substrate 801, a gl ass substgg;e_mﬁth a dianeter of

2.5

i nches was used. Herein, since the substrate size

i s changed according to the size of a 29 stanper to

be HQBHEﬁQEUESdbe' Fhﬁﬁﬂ%& urle® ted ta %P% gﬁ%ﬂ &d to

Furt her, exanpl es o

aw mat éri al

SUbSErthnHB¥s|nC?HQ%nékl'%QﬁmpgﬁésofaQﬂe ﬁ%@ef%%l of

wel |

as gl ass, but not speC|f|ca y |n1te

On theesubhbsrakec8Rdy 5651&H§ngﬁdﬁbéh$dG@%sTO%%@ 2QUAB num
Kogyo Co., Ltd., OCD Type7-8000T) as a resist 802 is
splnaeoaeéé as emeesvpbutSppn cpatiifs cgener alilny tedsed

as the nethod of applying the resist 802. 10 However,

a di
appl
not

r esi

ppEHEGLARet hod, an ink jet nethod or scan type
icatiq y be_ e oyed. Further, as the resist,

oo 8RB SRp et Rar bt SDeoy Ao ARE L et by Tokyo

nanu?2%$L¥éh§PLtgssfﬂﬁeuseogﬁpﬁsys§95$ﬁ§%$2ﬁ§eﬁ rggiet c0z

d .
o P R ePEr e AE o Rb g ey SPAE° GBS LouBenPiaddy
condi §£QNgsbyhUSKePf o8 ékangﬁy§ga PAYI dsist g02.

However, a dipping method, an ink jet method or scan
type application may be employed. Further, as the
resist, not only SOG but also aluminum alkoxide and
photo resist or the like for use in semiconductor
manufacture process may be employed. Thereafter,
prebaking is performed at 100C, and as shown in
FIG. 8A, the resist is imprinted under the above-
described conditions by use of a stamper 803 having
equal depths of recesses.

On the resist after imprint shown in FIG. 8B, a
metal such as nickel is formed into a film of around
20 nm by use of a spattering method, as a conductive
film 804 as shown in FIG. 8C. Herein, nickel was used
as the conductive film 804. Pure nickel was used as a
target. A chamber was vacuumed to 8 x 10~3 Pa, and
then, argon gas was introduced into the chamber to
adjust the pressure to 1 Pa. 1In the chamber, DC pcwer

of 400W was applied to carry out spattering for
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equal depths of recesses. On the resist after inprint
shown in FIG 8B, a 20 netal such as nickel is forned
into a filmof around 20 nm by use of a spattering
nmet hod, as a conductive film804 as shown in FIG 8C
Herein, nickel was used as the conductive film 804.
Pure nickel was used as a target. A chanber was
vacuurmed to 8 x 10-3 Pa, and 253t hen, argon gas was

i ntroduced into the chanber to adjust the pressure to
1 Pa. In the chanber, DC power of 400Wwas applied to

Carfyoogéc§ﬁé%$eé?agafQBnégctéOeS§§9ﬁd§f aRdnR was

conductive filmof 30 nmwas obtalined. Thereafter, as

showsbtaifé& 8D, a plating process is carried out

with the conductive film804 as 5 an electrode to

t hereby fOheranfekect aef ehoivagihi FMG808Dhawi BJag ing

t hi ckness of around 200 m Exanples of a nicke

pl atbPngchashisocanséefdnonkckekhetbet cohdnntnge fndhudé4 as
a Watts bath with addition of a specific organic

addi #Pvelcat reffmFonFerREPPEUFPARRER BABRLrafdrmdng film

i ch_nickel , sul f bat h i gh d bath), but t
ohiokel, g (rate bun (g speed et Bt por
latlng. | i gui f by _Sh . 1 cal .
e, L sny e by Shove, e Ex o
. )  The el ec . |
condr T SRe” af o 35 For T ane" N cRarSuPPang: & "B36-27E,
bori6rgghdc 48q9(Ltve, SHrhachant n(sRdiughagr¥te path, and

sulfate): 0.15 g/L, fiqU|d
a rich nickel sulfamate bath (high speed bath), but
not limited thereto. Herein, by use of a nickel
sulfamate plating liquid (manufactured by Showa
Chemical Industry Co., Ltd., NS-160), electroforming
was carried out for 90 minutes. The electroforming
conditions are as follows.

Nickel sulfamate: 600 g/L, boric acid: 40 g/L,
surfactant (sodium lauryl sulfate): 0.15 g/L, liquid
temperature: 55°C, pH: 4.0, current density: 20 A/dm<.

The thickness cf the formed electroforming film
805 was 300 pm.

Then, the substrate is removed to obtain a
stamper having the conductive film 804, the
electroforming film 805 and resist residues for
imprint.

Thereafter, the resist residues are removed by
RIE. For example, RIE 1s carried out in an ICP

etching apparatus by use of CFg4 gas with an etching
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tenperature: 55C, pH 4.0, current density: 20 A/ dn2.
The thickness of the fornmed electroformng film 20
805 was 300 m Then, the substrate is renoved to
obtain a stanper having the conductive film 804, the
electroformng film805 and resist residues for
inmprint. 25 Thereafter, the resist residues are
renmoved by RIE. For exanpl g, Eis carried out in an
| CP etching apparatus by use of" CF4 gas with an
etching 31 pressure of around 5 mlorr, whereby

resi duegsake ofrempyusdy Af el the, eer{*%%s{'l, r%fg\;,ir Sisf}?é:e

resi dues, the stanper of thé i'nventio

conduehivedt | mr:804 ARM LG vECRlr 9Lan NG S IMA05 . e
as shown in 5 FIG BE can be obtai ned. escri bed

aboverahpeusefothkhenstampeh, ohatheg itRKeR /Y ctilyd $11m
possi bl e to uni form broadeni ngs of "patterns after
conpB@t#i endotha midcarbfommshanpelm Pabt eLRS sa%SWHeSngn
values irrespective of pattern 10 areas, and to
manuf &€t uPE GaDTRet ppeadmgdetic recording nedia by

t he high Rressure,inprint nmet hod advantageous in the

vi ewpoi nt SfdFﬁFé&BﬁSu?bOMBVeéVeP?eb?fu§éeoﬁtanm§#h@d the
of nufacturing a, stanpeyr for a magnetic recording
nedrgngggg}a?hggFoliSP?Eg1£ﬁ9eﬁPiBH}%PFmi§r96§§PbD§St@f
manu a i n.which_dept hs,of recesses are
diff%?g%?£§%p%§%?gggéﬂpi%gf?grﬁfa?eggalﬁhgrgpaﬁﬁéwper

bei ngadtEfheubs §0s98n values irrespective of pattern

areas, and to manufacture a DTR type magnetic
recording media by the high pressure imprint method
advantageous in the viewpoint of throughput.

Moreover, by use of a method of manufacturing a
stamper for a magnetic recording media according to
the invention, it is possible to manufacture a Stamper
in which depths of recesses are different depending on
pattern areas, the stamper being difficult to be
manufactured by laser beam and ion beam etching, in
such a manner that a master disk is manufactured by
imprinting a normal stamper having equal depths of
recesses in a simple manner with preferable mass
productivity.

While certain embodiments of the inventions have
been described, these embodiments have been presented
by way of example only, and are not intended to limit
the scope of the inventions. Indeed, the novel

methods and systems described herein may be embodied




manuf actured by | aser beam and i on beam etching, in
such a manner that a master disk is manufactured by 20
imprinting a normal stanper having equal depths of
recesses in a sinple manner with preferable mass
productivity. Wile certain enbodi nents of the

i nventions have been described, these enbodi nents
have been presented 25 by ways Qf exampl e only, and
are not intended to limt the scope of the

i nventions. |ndeed, the novel nethods and systens

descr bed, i ﬁyoa@erer@&ﬂw B2 Do VA T 6LY;

ot her forns rmore, various om SSi

subsiitddians, andh shangesodd 40 ék?ér%é’é lﬁ h@hgewﬁqsof
and systens described herein may be nade ~wif hout

depaitd ng=tfads thed spystdmOfdd derivw@mié 685n HayNBe made
acconpanyi ng cl aims and their equivalents are

i nt eniddtbutn dxpeert sug hf fan nshersprindi € | cht tloasiasemoidbns .
fall within the scope and spirit of the inventions. 33

- WAAR s Qo avED- n1S: chaimps sqrasﬂrp@?emrefaumh@mt@ are
recordi ng nmedia, conprisin patterns of protrusions

and MEERERE §D T VRAILTHNR LTS o‘i’%d?%‘i”ef%?%%kons as would

recordi.ng typ netic rec rdln a_co risin
serJ%Sﬁrgﬁgxﬁﬁ%lRl e S r%%% Br? on’'€ at Y eanbPes -
portion and a burst portion, and data ar eas i ncl udi ng

a recording track portion, the patterns of
protrusions and recesses
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10 being forned at a pitch of 400 nmor |ess, wherein
a magnitude relation of depths of recesses
corresponding to the address portion, the preanble
portion, the burst portion and the recording track
portion is inverted to a magni tude relation of 15 area
rati os of the recesses to the protrusions in the
address portion, the preanble partion, the burst
portion and the recording track portion. 2. The
stanper for a magnetic recording nmedia according to
cl ai mwherein the servgygafeps tngtUegsTs20 an address
portion, a preanble portion and an ABCD burst portion,

and the depthroktaegessesrcer magpeRdiNGedsddife media,
address portion and the preanble portionis 5 to 15

nm | apgerithag:t hat of recesses corresponding to the
recording track portion, and the depth of recesses 25
corresponefgerost bé peotrdisngnisr acki perckiseresi $5 to

15 nm | arger than that of recesses corresponding to

t he ABEBIBGFEEepdr fii6Are82 t3ackhsespanpag topeamagnetic
magnet i c recordigganedia .according to claim1

wher BFRCTHe g eGG ar 68UPFhENdeSSTXR ad8PEsiNFOPAILHN, an
i d h diff b t

o oL EBPLESRALEL Ol BRCeRe PHATE ol kL Ehr RS analks e o

th i t . i .th

phasaodr T7ar cane Bara 1osPrraRELEaLRY ! QR-RRA; BEE cpack

t hanpé hat onf tsée§§@§e995r8§p999£99538nstQﬁdf§eeégg@g

track portion. 4. A nmethod of nmanufacturing a magnetic
being formed at a pitch of 400 nm or less,

wherein a magnitude relation of depths of
recesses corresponding to the address portion, the
preamble portion, the burst portion and the recording
track portion is inverted to a magnitude relation of
area ratios of the recesses to the protrusions in the
.address portion, the preamble portion, the burst
portion and the recording track portion.

2. The stamper for a magnetic recording media
according to claim 1, wherein the servo areas includes
an address portion, a preamble portion and an ABCD
burst portion, and the depth of recesses corresponding
to the address portion and the preamble portion is 5
to 15 nm larger than that of recesses corresponding to
the recording track portion, and the depth of recesses
corresponding to the recording track portion is 5 to
15 nm larger than that of recesses corresponding to

the ABCD burst portion.
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10 recording nedia, conprising: formng a nagnetic
recording filmon a substrate; formng a resist layer
on the magnetic recording film formng patterns of
protrusi ons and recesses 15 corresponding to servo
areas and data areas on the resist by use of the
stanper according to claim1 with an inprint method;
and processing the magnetic recgrding filmby etching
according to the forned patterns, and thereby form ng
20 patterns of protrusions and recesses on the

magnetic 3recandi RGafbidan Hr A ﬂ%tglﬁ%cti%if a{&;ﬁ%ﬁﬁgﬁ{%a

a stanper for a magnetic recording ne

cl ai actprdéogprbsicngim?3, f ahgiregna theSisel-v@N a3 eas includes
substrate; by use of a parent stanper having patterns

of pRoeddseeasprantirecesspseenbilespondiibg,t @nana phase
address - 35 portion, a preanble portion, a burst

por t foRfgrENGe Péééﬁdpﬁgtﬂpaekapdrthendee$pe©ﬁ|webﬁsses
the respective, recesses having cross sectional areas

of tHBTAQTPRES "BoFPi bR Pﬁgrﬁﬁéaﬁﬁﬁélﬁﬁvtﬁbﬁ,pﬂﬁ@mgle
burs Lon_and 5 the regording track portion, anc

t he. %g?%éno?nglEh?hggaﬁgcéggggrgépﬁngaéﬁtP@éF}OnhlS 5 to
form a p usi-ons _and recesses on the
resF%?g @ %gféggig%annéﬁéédggtr%FgggﬁFecfﬁé?SPQnﬂﬁﬁﬁeFo

t hane 26%c 89slal Quet rathag,Z5%! saturation pressure

at which all the

4. A method of manufacturing a magnetic
recording media, comprising:

forming a magnetic recording film on a substrate;

forming a resist layer on the magnetic recording
film;

forming patterns of protrusions and recesses
corresponding to servo areas and data areas on the
resist by use of the stamper according to claim 1 with
an imprint method; and

processing the magnetic recording film by etching
according to the formed patterns, and thereby forming
patterns of protrusions and recesses on the magnetic
recording film.

5. A method of manufacturing a stamper for a
magnetic recording media according to claim 1,
comprising:

forming a resist on a substrate;

by use of a parent stamper having patterns of

protrusions and recesses corresponding to an address
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10 recesses of the parent stanper are filled with the
resist; formng a conductive filmon the resist on
which the patterns are formed; performng a plating
process with the conductive 15 filmas an electrode
and forming a electroformng film on the conductive
film and renoving the resist on which the protrusions
and recesses are fornmed, f+or83he-electroformng
film
portion, a preamble portion, a burst portion and a
recording track portion respectively, the respective
recesses having cross sectional areas of the address
portion, the preamble portion, the burst portion and
the recording track portion, and the depths of all the
recesses being identical, forming patterns of
protrusions and recesses on the resist by a imprint
method at pressure that is higher than 25%, and lower
than 75% of saturation pressure at which all the
recesses of the parent stamper are filled with the
resist;
forming a conductive film on the resist on which
the patterns are formed;
performing a plating process with the conductive
film as an electrode and forming a electroforming film
on the conductive film; and

removing the resist on which the protrusions and

recesses are formed, from the electroforming film.



