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RECORDI NG APPARATUS HAVI NG DI SCRETE TRACK MEDI A
BACKGROUND OF THE | NVENTION 5 The present inv j '
relates to a perpendicular nagnetic recordidﬂ@“ﬂ@mmmmmmm
apparatus having a discrete track nedia. A d

track media has a structure in which adjacent  *15915%9*
recording tracks are magnetically separated 10 from
one anot her using a groove or a nonnmagnetic materia
The groove or nonmagnetic material nmagnetically
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magneti c recording apparatus in which a perpe

”Hgnehhéné€§ergéegrﬁﬁﬁbaabbékatﬁsnHEv@nG'§CH§E@rEEéCErack
media 1S incorporated, "'to use a main pole having a

pol e heagth larger than a track width on the air

A discrete track media has a structure in which
adjacent recording tracks are magnetically separated
from one another using a groove or a nonmagnetic
material. The groove or nonmagnetic material
magnetically separating the adjacent recording tracks
will be referred to as guard bands below. The
discrete track media is intended to prevent the
magnetic field of the magnetic head from spreading to
adjacent recording tracks. A very high recording
density is expected to be achieved by applying such
a discrete track media to a perpendicular magnetic
recording media.

There has been proposed, in a perpendicular
magnetic recording apparatus in which a perpendicular
magnetic recording media that is not a discrete track
media is incorporated, to use a main pole having a
pole length larger than a track width on the air
bearing surface (US Patent No. 6,639,754). Since this
perpendicular magnetic recording apparatus does not

take the skew angle of the magnetic head into account,
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25 bearing surface (US Patent No. 6,639, 754). Since

this perpendi cul ar magnetic recordi ng apparatus does

not take the skew angle of the magnetic head into

account, '@&0002+ however, the sides of the main pole

on the air bearing surface may overl ap the adjacent

recording tracks, resulting in lowering a

signal -to-noise ratio (SNR). Al s, There has been

proposed, in another 5 perpendicul ar nmagnetic

recordi ng apparatus in which a perpendicul ar magnetic

r ecor BOHEVREdi dhehatides wdt the geder od e cackheedily ibearing

i ncorporated, to define the.- dinensions of the main
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account Patent . 10 No. 5,995, 341). However, .i.n
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pol e taking the skew angle of the wite into

accoupkrpBRUEL uSUVVARY nel i EHEYBNRGONefiia that is not a
per pendi cul ar magneti c recordi ng apparatus according

t 0 anddspeeteofirbk& peesentsi AviebBrberat2d,CceBpdieFese &he
di screte track nedia conprising a substrate and a soft
magnetiinehayjensand &hpempen- pdileultakingcahdi sgevapeagle
formed on the substrate, the perpendicular recording

| ayer cifnghedmagngtiacdhibaddénto account (US Patent

No. 5,995,341).

However, in connection with perpendicular
magnetic recording apparatuses in which a discrete
track media is incorporated, there is no proposal to
suppress degradation in SNR by using an appropriate
main pole taking the skew angle of the write head into
account.

BRIEF SUMMARY OF THE INVENTION

A perpendicular magnetic recording apparatus
according to an aspect of the present invention
comprises: a discrete track media comprising a
substrate and a soft magnetic layer and a perpen-
dicular recording layer formed on the substrate, the
perpendicular recording layer including guard bands
formed of a groove or a nonmagnetic material
magnetically separating recording tracks from one
another on the surface thereof; and a magnetic head

comprising a main pole, an auxiliary yoke, and a coil,



formed of a groove or a nonmagnetic material 25
magnetically separating recording tracks from one

anot her on the surface thereof; and a nagnetic head
conprising a main pole, an auxiliary yoke, and a coil
wherein the main pole is adapted to have a shape on
the air bearing surface satisfying a condition that a
l ength of a |line segnent which ig fornmed by projecting
a side of the main pole along a head traveling 5

directjon onto a straight |ine perpendicular to the
head WﬁSGEFPnbhaiPé&Pigﬂaﬁsl§nﬁpﬁsgeah5ﬁ aYFdehSeePe on
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showi ng the shape of the 15 main pole on the air
bearingaguttacelpagi tiesedion tbBesmdlgetrethahrackidth of
medi a i ncorporated in the perpendicular magnetic

recoreanp appahat gsaadcbadidrgihothef distrenbodiraeit metiia
the present invention; FIG 3 is a plan view show ng

t he shupe ehenhéhe2pamni popel ésoposheéianedbear eny recording
surface positioned on the discrete track nedia

i ncor pbrakedti AREheipeFrpERdFEAFEr MeAagretic recording

appar at us accordintho a_second enbodi nent of the
pr eserﬁR;%e[hEﬁ%FﬁI, ION OF THE SEVERAL VIEWS OF THE DRAWING

FIG. 1 is a perspective view showing a
perpendicular magnetic recording apparatus according
to embodiments of the present invention;

FIG. 2 is a plan view showing the shape of the
main pole on the air bearing surface positioned on the
discrete track media incorporated in the perpendicular
magnetic recording apparatus according to a first
embodiment of the present invention;

FIG. 3 is a plan view showing the shape of the
main pole on the air bearing surface positioned on the
discrete track media incorporated in the perpendicular
magnetic recording apparatus according to a second
embodiment of the present invention;

FIG. 4 is a plan view showing the shape of the
main pole on the air bearing surface positioned on the
discrete track media incorporated in the perpendicular

magnetic recording apparatus according to a third



FIG 4 is a plan view show ng the shape of the 25
mai n pole on the air bearing surface positioned on the
di screte track media incorporated in the perpendicul ar
magneti ¢ recordi ng apparatus according to a third
enbodi nent of the present invention; FIG 5 is a plan
vi ew showi ng the shape of the ngin pole on the air
bearing surface positioned on"th di screte track

medi a i ncorporated in the perpendicular 5 magnetic

recordin pparatus according to a fourth enbodi nent
of th@"ﬁ%@gérfﬁnq fhoPreNamt 6N 10n vi ew

showi ng th ape of th mai h pol.e on the air bearin

surf ace po§f$'ogsgdl%rﬁt n d‘fjseéfe?kéo“flr’%ﬁ:kt dihgpe of the
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DESCRIeRBoNmIntTHE ItNMENHN n tEMkedintarns of the
present invention will be described below wth

reference tERIG.hes drsaw mgsan Ri@w kHavimgertspetidpee of the
view showi ng a 20 perpendi cul ar magnetic recording
appar & @eder dimdghet @ ientbedimegt sugff adee porsésenned on the
invention. In FIG 1, the magnetic disk has, on the
subst A€ 50 e e cdofedimngnenirpdrafed 80 &h¢ peependicular
per pendi cul gr recordi ng ,
10 magnetlc recording apparatus according to a fifth
embodiment of the present invention; and
FIG. 7 is a plan view of a discrete track media
incorporated in a perpendicular magnetic recording
apparatus according to another embodiment of the
15 present invention.
DETAILED DESCRIPTION OF THE INVENTION
Embodiments of the present invention will be
described below with reference to the drawings.
FIG. 1 is a perspective view showing a
20 perpendicular magnetic recording apparatus according
to embodiments of the present invention. 1In FIG. 1,
the magnetic disk has, on the substrate 50, the soft
magnetic layer 51 and the perpendicular recording
layer 52 with magnetic anisotropy in a direction
25 perpendicular to the film surface. Recording tracks

21 and guard bands 23 are formed in the film surface

of the perpendicular recording layer 52. The guard



| ayer 52 with magnetic anisotropy in a direction 25
perpendi cular to the filmsurface. Recording tracks
21 and guard bands 23 are forned in the filmsurface
of the perpendicul ar recording |ayer 52. The guard
bands 23 each consisting of a groove or a nonmagnetic
material magnetically separate the adjacent recording
tracks 21. Such a magnetic disk rs referred to as a
di screte track nedia. 5 The magnetic head includes a
nd a read head. The wite head includes

write head
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3 so as to pass a magnetic flux 15 through the main

pol e teadhRet@ad iPRadwirAckutieadainaagaekorasi ahiivepole 1 of
el ement (not shown in FIG 1) and shield filnms 3 and

4 arranpédghepetrheabidikyngaaedialledtlianggendestes theagnetic
magnet oresi stive elenment. The shield film3 on the

trai|l Fhgldi de ahsoddeepvsdoaspenpengddcrdeyr fioy ke, dESE,

2 is a plan view showi ng the shape of the main pole 1

on t h8UafrCBeakhRgrstirFac¥Okreferrédnggdasn ARS leading

herelnafter) E03|t|oned on the discrete track
side to the main pole 1 to efficiently form a closed

magnetic circuit via the soft magnetic layer 51
immediately under the main pole, and the coil 7 wound
around the magnetic circuit including the main pole 1
and the return yoke 3 so as to pass a magnetic flux
through the main pole 1. The read head includes a
magnetoresistive element (not shown in FIG. 1) and
shield films 3 and 4 arranged on the trailing and
leading sides to the magnetoresistive element. The
shield film 3 on the trailing side also serves as the
return yoke.

FIG. 2 is a plan view showing the shape of the
main pole 1 on the air bearing surface (referred to as
ABS hereinafter) positioned on the discrete track
media incorporated in the perpendicular magnetic
recording apparatus according to a first embodiment of
the present invention. As shown in FIG. 2, the width

of each of the recording tracks 21 in the discrete
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medi a i ncorporated in the perpendicul ar magnetic 25
recordi ng apparatus according to a first enbodi nent of
the present invention. As shown in FIG 2, the width
of each of the recording tracks 21 in the discrete
track media is defined as a, and the wdth of each of
the guard bands magnetical l'y seggrating t he adj acent
recording tracks 21 is defined a$ b. FIG 2 shows

that the magnetic head or the main pole 1 is i nclined

5 at an angle 0 (refgrred to as_a sk

her ei haREErefidm-EhES ﬂéaﬁdt?ﬁv@rlﬁagg%s V?gﬁh ofpeach of
FI G
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al ong traveling direction

bet wegp,t hentr abbhogi€dgeaandrt beel gaGhNEoEETE @Eoﬂﬂcllned
the head traveling direction is defined as L, th

trackaw ghhagll1ehe tradfdngeedgs 4s adeékmobre@leﬂ and
the track width at the | eading edge is defined as T1.

15 Theebegflattayel fpgmdthechean teanslihg dongetiidhnal
direction of the tracks, which is opposite to the

di recThoRAIGn @hi thetheinedbaenbvbssrel ahape o BR8 of

head. In this case, as shown in FIG 2, the length J

20 (iaubPstanpially kerhangleof énlcﬂ@ngégﬁ@ﬁtwmhhchhﬁsshape
formed b grOJectlng a side (having the |l ength of

of thennhB 9§|§ha|@ﬁgntﬁ@lﬁe&d FPSVéPPﬁEthFeE?FBnSlde

onto a_strai e perpendicylar to the, head
along tge heag tEavgﬁlng glrect?on, i.e., the length

between the trailing edge and the leading edge along
the head traveling direction is defined as L, the
track width at the trailing edge is defined as T, and
the track width at the leading edge is defined as Tj.
The head traveling direction means the longitudinal
direction of the tracks, which is opposite to the
direction in which the media moves relative to the
head.

In this case, as shown in FIG. 2, the length J
(in FIG. 2, J = Lsinf®) of a line segment which is
formed by projecting a side (having the length of L)
of the main pole along the head traveling direction
onto a straight line perpendicular to the head
traveling direction is smaller than the width b of
each of the guard bands 23 in the discrete track
media. This condition is satisfied even when the main

pole 1 is positioned on any recording track 21 of the
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traveling direction is smaller than the width b of 25
each of the guard bands 23 in the discrete track

media. This condition is satisfied even when the main
pole 1 is positioned on any recording track 21 of the
di screte track nedia. This condition prevents the

side of the main pole 1 from overlapping the adjacent
recordi ng track 21, naking ir'pdksrble to prevent
degradation in SNR. 5 Further, in connection with the
shape on ABS of the main pole 1, shown in FIG 2, the
| engtdh SCHRE TR C R Heed ki | | T BdeRNGhb! PR aRIF PYCREF et e
of the main_pale aJong the head traveling. direction,
(' PGS 2% PR miioib b7 ) nere (e ST PP HRG Hoacsdiacent
traveling directio IS larger_ than_ the track w

TL AR SR | T e, Tk 8 ChRAPeT o paked FrovER
pOSSi uffir- ciently increase the area of ABS of
t he ndgéu??rép‘g?%lé’tt%“%é‘ﬁ@me sufficient field intensity

even if t3ﬁ$%ﬁﬁ&¥, W At OnhSct gHCHE hOrhBCERABE bhagKs of

density, 15 enabl es 1 nprovenent in recording

resolyfid gridlge18 15 enh@aniyi Y6 show tget hengbiape Wétween
the min pole 1 on ABS positioned on the discrete
trackheregh£i 1 hepredgat £0d i headenpeepeaddbfutiae main pole
magneti c recordi ng apparatus according to a second

enbodi eng 20k dieddhet preskbingi dveact bon The He@ni Agsthe

of the synbols used for the discrete track nedia and

mai n et ef etheijsddaratong hoe beadherayabbng girection)

FIG 2. FIG 3 also shows that the main pole 1 is_,
i ncl ivedlagger than the track width Ty at the trailing

edge. This condition makes it possible to suffi-
ciently increase the area of ABS of the main pole 1 to
ensure sufficient field intensity even if the track
width is reduced to increase track density, which
enables improvement in recording resolution.

FIG. 3 is a plan view showing the shape of the
main pole 1 on ABS positioned on the discrete track
media incorporated in the perpendicular magnetic
recording apparatus according to a second embodiment
of the present invention. The meanings of the symbols
used for the discrete track media and main pole 1 are
similar to those of the symbols in FIG. 2. FIG. 3
also shows that the main pole 1 is inclined at a
certain skew angle to the head traveling direction.

In FIG. 3, the main pole 1 has a shape on ABS of a
hexagon with projections on both sides along the head

traveling direction. As a result, the track width T¢



certain skew angle to the head traveling direction. 25

In FIG 3, the nmain pole 1 has a shape on ABS of a

hexagon with projections on both sides al ong the head
traveling direction. As a result, the track wdth Tt

at the trailing edge is larger than the track wwdth T1

at the | eading edge. The nmain pole 1 nay have such a

shape on ABS that a plurality'of8prbjections i's

provi ded on both sides al ong the head traveling 5
direction. Also in FIG 3, the length J of a I|i

segneﬁ? tQﬁl ﬁaiélﬁﬁrﬁﬁaebyspiéfééflE@aa EFaetBPCFhﬁldth Ty

mai n t he gead t vellng ; ion onto a h
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posi tioned on any recor I'ng |scre
strackgppgdiaionThis condition prevents the side of the
main pole 1 15 from overl appi ng the adjacent recording

track 21, amski ng Ftcpossi bhe tengeavenbrdegnadat k@fment
in SNR  Further, also in FIG 3, the length L between

the whachibg EdgﬁeanﬁylpﬁdnégtEﬂQanﬁlﬁBEOﬁchepthn pole
along the head traveling direction is larger than the
trackal@igwideéhhedatrahelingi dingcedge. offhpsa straight
condition nakes it possible to sufficiently increase

t he attRcopeppendbtuipe hai khpohead tpavasipe direction is

sufficient field intensity even if the track wwdth is
10 educeat ber than the width b of each of the guard bands 23

in the discrete track media. This condition is
satisfied even when the main pole 1 is positioned on
any recording track 21 of the discrete track media.
This condition prevents the side of the main pole 1
15 from overlapping the adjacent recording track 21,
making it possible to prevent degradation in SNR.
Further, also in FIG. 3, the length L between the
trailing edge and leading edge of the main pole along
the head traveling direction is larger than the track
20 width Tt at the trailing edge. This condition makes
it possible to sufficiently increase the area of ABS
of the main pole 1 to ensure sufficient field
intensity even if the track width is reduced to
increase track density, which enables improvement in
25 recording resolution.
FIG. 4 is a plan view showing the shape of the

main pole 1 on ABS positioned on the discrete track



i ncrease track density, which enables inprovenent in
25 recording resolution. FIG 4 is a plan view show ng
the shape of the main pole 1 on ABS positioned on the
di screte track 9 nmedia incorporated in the

per pendi cul ar magnetic recordi ng apparatus according
to a third enbodi nent of the present invention. The
nmeani ngs of the synbols used~foP the discrete track
nmedia and main pole 1 are 5 simlar to those of the
synmbols in FIG 2. FIG 4 also shows that the main
pol e TeFs3i pEFPARGTated 18eihsi ResRERdrlan sagmetic
head traveling direction. In FIG 4, the main pole 1
has aFSAIPELBH ABBAEATHS a&EPé&&ng?Phapﬁ&%&ﬁ|%mQ9@%m?nt of

both sides. 10 al the head t
i ecthanB 8%, 8RR PRG Ehach oAt arHoTe htehg’ymb"ls
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recesses is provided on both es 15 along the hea g

travekigg dhbRst kaAt Ahs.omtamnF Gledi tike jhenghlal a0f a2
line segnment which is formed by projecting a side of

the neeptpoheskalorngglbetbeadet havel ithgvdilieet dareeittion .

a straight |I|ine perpendicular to the head traveling

di rectnoRIGs 20 shml meint patet hehwisdtbh shapke eachBSf of an

the guard bands 23 in the discrete track nedia. This

condi e£6AgPE wéahi pkpadceienswhend trkeesmies pol bothi sides

p03|t|oned on _ , _
along the head traveling direction. As a result, the
track width T+ at the trailing edge is larger than the
track width T; at the leading edge. The main pole 1
may have such a shape on ABS that a plurality of
projections or recesses is provided on both sides
along the head traveling direction.

Also in FIG. 4, the length J of a line segment
which is formed by projecting a side of the main pole
along the head traveling direction onto a straight
line perpendicular to the head traveling direction is
smaller than the width b of each of the guard bands 23
in the discrete track media. This condition is
satisfied even when the main pole 1 is positioned on
any recording track 21 of the discrete track media.
This condition prevents the side of the main pole 1
from overlapping the adjacent recording track 21,

making it possible to prevent degradation in SNR.

Further, also in FIG. 4, the length L between the
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any recording track 21 of the discrete track nedia.

This condition prevents the side of the nmain pole 1 25
from overl appi ng the adjacent recording track 21,

making it possible to prevent degradation in SNR

Further, also in FIG 4, the length L between the 10
tralllng edge and Ieadlng edge of the main pol e al ong

the head traveling directionTs Iarger than the track
width Tt at the trailing edge. This condition nmakes

It possible to sufficiently increase the area of ABS

5 of ERBikANH BEPe &ndoleading edeei eifefihef mgig pole along

i ntensjt n if t ck widqth i,.s reduced to
| ner obBg’ brag ktéié‘ﬂ?&tl{) %%Féﬁtéﬁabﬁésliiaﬁﬁre6v§§iléﬁt thg track

r ecor di.

t he sﬁégghr SO|§tt%6 ﬁﬁ?ﬁ 5899 %g Agglﬁogppl géan pakes
the d&g Eg%glbggcgo gﬁ?%§c1ggglﬁoEﬂE?gas@ EH% areg of ABS

per pen netic recor aratus accor

to a feuthh ﬁH@HdeEEtl eb ER%uBEeéﬁﬁklbﬁéﬁﬁtEQ@ldThe

meani ngs of the synbols used for the discrete track

nEd|alﬂﬁ€ng§t%.@95ﬂ iracgeldraic Wauthoikhesauekdt ke
synbols in Fi 2. FIG 5 also shows that the nmain

pol e intgebbel tredkateasitert @hdchkewadngke improhrement in
head traveling direction. In FIG 5, the nain pole 1

has arshapdiog ABSofhatoncurves forning recesses are
fornmed on both sides along 20 the head traveling

di recti on. FAS.a5r dsuket plehe vileaclehowiigich the shapigeof the

trailing edge is larger than the track
main pole 1 on ABS positioned on the discrete track

media incorporated in the perpendicular magnetic
recording apparatus according to a fourth embodiment
of the present invention. The meanings of the symbols
used for the discrete track media and main pole 1 are
similar to those of the symbols in FIG. 2. FIG. 5
also shows that the main pole 1 is inclined at a
certain skew angle to the head traveling direction.

In FIG. 5, the main pole 1 has a shape on ABS that
curves forming recesses are formed on both sides along
the head traveling direction. &As a result, the track
width T+ at the trailing edge is larger than the track
width T; at the leading edge.

Also in FIG. 5, the length J of a line segment
which is formed by projecting a side of the main pole
along the head traveling direction onto a straight
line perpendicular to the head traveling direction is

smaller than the width b of each of the guard bands 23



width T1 at the | eading edge. Also in FIG 5, the

length J of a line segnent which is forned by

projecting a side of the main pole 25 along the head

traveling direction onto a straight |ine perpendicul ar

to the head traveling direction is smaller than the

width b of each of the guard bands 23 - 11 in the

discrete track nedia. This conditton is satisfied

even when the main pole 1 is positioned on any

recording track 21 of the discrete track nedia. This

condi tiNorkhsr Sisifreind Ede Mdide M AR it 51 rign

over |l appi.ng .t he adjacent recording track 21, making
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also in FIG 5, ..the length L between,the traili ,
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the main pole 1 to ensure sufficient field intensity

even infakitg tiragosdidillk ito duLedt tdegididtease {1 anR.
density, which enables inprovenent in 15 recording

resol Wuraherf;l @ls® iis &Id.ars,vithe oty I hee shape afe

the main pole 1 on ABS positioned on the discrete

track tr@Ediiag rogepeanat deadirihedeer pehditculrarin pole along
magneti ¢ recordi ng apparatus according to a fourth
emboditigntheag dfravied imdeséme dtriventiison.arfeer rmdwari fgse track

of the synbals .
width Ty at the trailing edge. This condition makes

it possible to sufficiently increase the area of ABS
of the main pole 1 to ensure sufficient field
intensity even if the track width is reduced to
increase track density, which enables improvement in
recording resolution.

FIG. 6 is a plan view showing the shape of the
main pole 1 on ABS positioned on the discrete track
media incorporated in the perpendicular magnetic
recording apparatus according to a fourth embodiment
of the present invention. The meanings of the symbols
used for the discrete track media and main pole 1 are
similar to those of the symbols in FIG. 2. FIG. 6
also shows that the main pole 1 is inclined at a
certain skew angle to the head traveling direction.
In FIG. 6, the main pole 1 has a shape on ABS of a
trapezoid in which the track width Tj at the leading

edge is larger than the track width Ty at the trailing



used for the discrete track nedia and main pole 1 are
simlar to those of the synbols in FIG 2. FIG 6

al so shows that the main pole 1 is inclined at a

certain skew angle to the head traveling direction. 25

In FIG 6, the main pole 1 has a shape on ABS of a
trapezoid in which the track wdth Tl at the |eading

edge is larger than the track witdt h~Tt at the trailing

12 edge. Further, L of the main pole 1 shown in FIG

6 is smaller than that of the mai n pol es shown in

FI GS. 8980 5FUrhheRest péi hR§, MehE BRABeloflPHE ﬁﬁlﬁIG~ 6

pole in Fl di fferent fron1those of the nmain,5
polesl§hﬁm§iFﬁrFFESn sheh 8f $RE BRLHBSPSLEFi SROBP fhe

I A PP&P?F%S%S% ahd PoadigmaLn
cdge, gbyLNETRLR. Rl e-1h: KeCEDRc! kagk VLD Tt Shethe,.

tra|I ng e Thrs™ma posSsi'b i Ciren

'ncreﬁéfeghghéﬁﬁalﬁfFf§§ 0§ EBeSHa'@hQOE§o%st9e@E§BEeof the

sufficient field Intensity, which enabl es | nprovenent

in regeidi pg1eesobHt ABY. iAl BOGLN6FLS 18rgbhecthaRgtRelarea
of a line segnent which is formed by projecting a

side of tbrenbengphl 8 bdbwakanghtherheadntr adgki Bgd leading
direction onto a straight |ine perpendicular to the

head édaeebinghdi methi polesl) skl (e ttwack heidildtT: bat the
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increase the area of ABS of the main pole 1 to ensure
sufficient field intensity, which enables improvement
in recording resolution.

Also in FIG. 6, the length J of a line segment
which is formed by projecting a side of the main pole
along the head traveling direction onto a straight
line perpendicular to the head traveling direction is
smaller than the width b of each of the guard bands 23
in the discrete track media. This condition is
satisfied even when the main pole 1 is positioned on
any recording track 21 of the discrete track media.
This condition prevents the side of the main pole 1
from overlapping the adjacent recording track 21,
making it possible to prevent degradation in SNR.

The main poles shaped as shown in FIGS. 2 to 6
can be processed into a desired shape by adjusting,
for example, the incident angle of an etching gas

during sputter etching after a high-permeability



20 any recording track 21 of the discrete track nedia.
This condition prevents the side of the nmain pole 1
from overl appi ng the adjacent recording track 21,
making it possible to prevent degradation in SNR The
mai n pol es shaped as shown in FIGS. 2 to 6 25 can be
processed into a desired shape by adjusting, for
exanpl e, the incident angle of akh3etthing gas during
sputter etching after a high-perneability 13 materi al
formng a main pole has been deposited. 1In a discrete
t r ack maddird alndormpumnat @d naina pqler persdibmdrardemggidted.
recordi ng apparatus according to another enbodi ment of
the presentll véhtspiete Heradk wieftip dfinqdreiated bamd
may vary dependigg‘on a position jn a radi al
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wher e the skéw ang
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internediate portion along the radi al Irection o

the dingerate FoaClkxapgia, Waar aHhe skewria@ng e of the

main pole is smaller. 15 The use of such a discrete

track poediia 1@akes ink repessithlee widithn@eadse thed@fiad band in
margin for the main pole that relates to the

over | appiemg anf theesi gex iphetrhhd praitiopsl @ fl the tdHecrete
adj acent recordi ng tracks.

e nal

track media where the skew angle of the main pole
becomes larger, and to reduce the width b2 of the
guard band in an intermediate portion along the radial
direction of the discrete track media where the skew
angle of the main pole is smaller.

The use of such a discrete track media makes it
possible to increase a design margin for the main pole
that relates to the overlapping of the sides of the
main pole 1 to the adjacent recording tracks.
Therefore, the main pole éan be easily designed.

Incidentally, the discrete track media can be
manufactured using the so-called imprint method.
Accordingly, the discrete track media can be
manufactured without difficulty in spite of a
variation in the width b of the guard band depending
on the position in the radial direction of the
discrete track media as shown in FIG. 7.

Additional advantages and modifications will
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10 surface thereof; and a magnetic head conprising a
mai n pole, an auxiliary yoke, and a coil, wherein the
main pole is adapted to have a shape on the air
beari ng surface satisfying a condition is that a
l ength of a Iine segnment which is forned by
projecting a side of the main pale along a head
traveling direction onto a srraﬂ&ht'line per pendi cul ar
to the head traveling direction is smaller than a
wi dt h of each of the guard bands in the discrete track
20 nedi a even when the Wdh pdl €L2EMBBsi®i oned on any
recordi ng track of the dis&rete track media. 2. The

i

appar at us accofdPRFPEFALLH

has such a.shage on the air bearing surface that a
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Iengtﬁoﬁgfﬁééﬁ a trailing edge and a 25 | eading edge
of the mainp %Q%%rék%”Qr%Eg ﬁ%@qatk%% &HEQnﬁd%r%g%§¥}ate and
is larger than a track width at the trailing edge. -
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the main pole has a shape on the air
of subsiart ifal-hkdr eat 8Ral sub4rrdbe, appar peipencsendiarg
to claim2, wherein 5 the main pole. has a shape on
the arecheadingglayetracaclabiiagpghggdnbhadisndormed of a
projections on both sides. 5. The apparatus accordi ng
to cl gror2e wherehonmbbeetdcnmpbkeeibasmagskapeadnyt he
air bearing surface

earing surrtace

separating- recording tracks from one another on the
surface thereof; and

a magnetic head comprising a main pole, an
auxiliary yoke, and a coil,

wherein the main pole is adapted to have a shape
on the air bearing surface satisfying a condition
that a length of a line segment which is formed by
projecting a side of the main pole along a head
traveling direction onto a straight line perpendicular
to the head traveling direction is smaller than a
width of each of the guard bands in the discrete track
media even when the main pole is positioned on any
recording track of the discrete track media.

2. The apparatus according to claim 1, wherein
the main pole has such a shape on the air bearing
surface that a length between a trailing edge and a
leading edge of the main pole along the head traveling
direction is larger than a track width at the trailing

edge.
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of a polygon having projections and recesses on both
10 sides. 6. The apparatus according to claim 2,
wherein the main pole has such a shape on the air
bearing surface that curves form ng recesses are
formed on both sides. 15 7. The apparatus according
to claiml1l, wherein the main pagle has such a shape on
the air bearing surface that altrack width at the
| eading edge is larger than a track width at the
trailing edge. 8. The apparatus according to claim]l, .
wherein 28-t héhgi aPRaghtufe a§eardibandovsiliedd 2, wherein
dependj ng on a gos'tion thereof in a radigl di.rection

£ ta

of thEhBi B&tBt BOLEr §8R Aedl@PeoONThRBCafpar REGSINY surtace
accordi.n o, cl ai wherein. the wwdth of the guard
band P§ g3%6EPn?ﬁghﬁxeFeSEEHQ%GOUter peri pher a

portions of, th [ r.a I d S ; [ .
o Tt ool e SR ESH A FeeaEindo BaIcRR S P Fhgretn
of thendi 36ERt BolEaRKsMdkRape on the air bearing surface

of a polygon having projections on both sides.

5. The apparatus according to claim 2, wherein
the main pole has a shape on the air bearing surface
of a polygen having projections and recesses on both
sides.

6. The apparatus according to claim 2, wherein
the main pole has such a shape on the air bearing
surface that curves forming recesses are formed on
both sides.

7. The apparatus according to claim 1, wherein
the main pole has such a shape on the air bearing
surface that a track width at the leading edge is
larger than a track width at the trailing edge.

8. The apparatus according to claim 1, wherein
the width of the guard band varies depending on a
position thereof in a radial direction of the discrete
track media.

9. The apparatus according to claim 8, wherein
the width of the guard band is larger in inner and
outer peripheral portions of the discrete track media
and is smaller in an intermediate portion along the

radial direction of the discrete track media.



