- 9 FEB 2004 MAGNETI C HEAD BACKGROUND OF THE INVENTION 1. Field of the
“Invention The present invention relates to a magneti c head o8 FE: 3004 ng a
magnetic 5 signal in a recording medi um and reproduci ng the sane
therefrom and nore particularly, to a magnetic head having an inproved
upper pole for recording a magnetic signal. 2. Description of the Rel ated
Art Apparatuses for recording and reproducing a magnetic signal in and
froma 10 predeterm ned recor dMAGNETIOHEADCh as, hard disk drives, have
a magnetic head for performng recording and reproduction. As shown in
FIG 1, a magnetic head 10 is installed in a slider 20 installed on one
end of a swng arm 30, and noves to a desired track position over a
recordi ng medi um (not shown) by pivoting of the swing arm30 to perform

recording or reproducti oBACKGROGND OF THEINMENTEINper specti ve vi ew of
t he magpetic _hfqa/ld ‘ﬂ?g As shown In FIG 2, the magnetic head 10 includes a
magnet o' r esi S48\ F@IFVEAIr 1 eproduction and an induction recording
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magnetic signal froma recording nedium™ The I nduction ng head
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parti cuhagnefihiSighaduction recording head deternines the quality of a

signal _input to a recordi neg medi um Accordingly, if the input via the
i nduct idn r deeseripign ofdag RelateditArtl ean, the nagneto resistive head 14
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desired track position over a recording medium (not shown) by pivoting of the swing
arm 30 to perform recording or reproduction.

15 FIG. 2 is a magnified perspective view of the magnetic head 10. As shown In

FIG. 2, the magnetic head 10 includes a magneto resistive head 14 for reproduction
and an induction recording head for recording. The magneto resistive head 14
detects and reads a magnetic signal from a recording medium. The induction
recording head includes an upper pole 11 and a lower pole 12 for forming a leakage
magnetic flux and a recording coil 13, which is a current supply route, to record a
magnetic signal of a desired content in a recording medium. '

In particular, the induction recording head determines the quality of a signal
input to a recording medium. Accordingly, if the input via the induction recording
head is not clean, the magneto resistive head 14 cannot perform satisfactory

25 reproduction even if it has an excellent performance. |

In recent trends, recording mediums reduce the width of tracks to which a
magnetic signal is input, in order to increase their storage capacity. When the width
of tracks is reduced, the width w of the upper pole 11 of the induction recording
head which receives a magnetic signal must also be reduced in conformity to the

30 reduced width of tracks. However, the reduction of the width w of the upper pole 11
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the i nduction recording head, so that the vertical conponent "ELPh
magnetic field is neasured as having a pattern in which it is
concentrated at the edges of the upper pole, as shown in FIG 3. Wen a
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magnetic head capabl e of “maintaining t ‘magneti zation's
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THE | NVENT sol ve v roblemy, an aobjective of the present

i nvent i g'p;mpg\bgr%epsﬁ'lg |%§e9§%\ﬁ$mm@e§ kﬁ&r’&ﬁsgs ﬁcfth e\ﬁfﬁrphest HECIQﬁﬁpe of
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mai nt ai ned rectangul ar even when 15 the width of the tracks of the
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structure in which the central portion of a side opposite to the 20
recording nmediumis thicker than the edges of the side. BRI EF DESCRI PTI ON
OF THE DRAW NGS The above gPiA@AR reHEWNeENGIONCT the present invention
wi'll beconme nore apparent™ Dy SCT 1Dl preferred enbodi nents

t her eof wi t hTo sbivegtheeabox® probleny amt okjettoat afrtheipngsentrinvédmitidn isRbG. 1 is a

perspective view illustrati the installation |ocation of a general
nmagnet i Eroﬂbdfd?n FPIEOVE i@a%%grgebaé%w \Wb“ih tg‘\?/ %FP%P%&?%'??W&%% AEA"A head;
FIG 3 ﬂe@oadiﬁ%mdibmt ﬁePFbéérngQéc&d@Egﬁﬁé i miirfhihed rabfdriiifbvan whén
magnetic 30 head of FIG 2; . o
15 the width of the tracks of the recording medium is reduced.
To achieve the above objective, the present invention provides a magnetic

head including an upper pole and a lower pole for generating a leakage magnetic

flux to magnetize a recording medium to have a predetermined pattern, wherein the

upper pole has a structure in which the central portion of a side opposite to the

20 recording medium is thicker than the edges of the side.

e BRIEF DESCRIPTION OF THE DRAWINGS
The above objective and advantage of the present invention will become

more abparent by describing in detail preferred embodiments thereof with reference
25 to the attached drawings in which:
FIG. 1 is a perspective view illustrating the installation location of a general
magnetic head;
FIG. 2 is a perspective view of an existing magnetic head;
FIG. 3 is a distribution view of a magnetic field distributed by the magnetic
30 head of FIG. 2;
FIG. 4 illustrates a magnetization pattern recorded in a recording medium by
means of the magnetic head of FIG. 2;



FIG 4 illustrates a nagnetization pattern recorded in a recordi ng nedi um
" by means of the magnetic head of FIG 2; - 9 FEB 2004 FIGS.9594%i8)6B
show the structure of a magnetic head according to an enbodi ment of the
present invention;, FIG 6 is a distribution view of a magnetic field

distributed PGS SRARAISE sHBRthe SFGOUMA aaamgﬁiﬁm&%eéﬁcdramg%i S FIG

7 illustrates a nmagnetization pattern reco a recordi ng nmedi um by
means oémiogimerdtaf the peebent dusedition; t o t he present invention; FIGS. 8

t hrough 10 0SS-.S i.ons .of netic.h s,according to the other
embodi nent sa%@'ﬁg ?)F'bsgritﬁwlft'qu\()ﬂ’{tqqa maﬁﬂ‘%@%%%%r lég{eé_@gpm@eac?
EVBODI Mebebrdithig tBQﬁQPféé%tﬁrwdﬂtiGﬁ; 5A and 5B, a magnetic head 100 accordi ng
to an enbodinent of the present invention includes a nagneto resistive

hed 140 f orFIG.epillyatistaschmagaetizationipriterngecersieddn myraserding anedisaobyli ng.
The i ] ' i nel : le 110 and a | |
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i's a currentFI3HM throogh €0 arb crosd-Sectiopsiud dhagitic HwisCaaepdingabitee of the
upper pobe 11 gt the side opposite to a recording nediumis pentagonal,
so t hatOREeMpoonests af thepresendinveationportion 110a is greater than the

t hi ckness t2 of an edge portion 110b. That is, if the central portion
protrudes by being thickened nore than the edges, a simlar edge effect

to that at the t whESQRIPTION QfcEHESPREFERRED GMBODIMENTSral portion. 20
Consequent |y s_.sh | G the distributi of the vertical field
of °a nmagnet | %e‘%lni"%g gom?gégh%@@d%&? W@Sf‘ﬁ{.ﬂ%bgafj ﬂ%@/rﬁct‘?ﬁr‘i"ﬁﬁ Q&Yical field
spr eadserfb8Bipder?t @i #hé Pretent Hvenfi8AiRdiIddX s Héghe@cf) réd18tiHPRE4Ad ﬁgbqo,and at

the edges thereof. Accordingly, if the centr portion 110a of the upper

pol e 1IEPRqtigAENharinductive secardingsirad fesrecardingl 10he industiveapeording
wor t e feflisia biebeitok 3 SRRt 108 s ARBTOCRMNE aidiRees tne
tracks rakgnetic fGoaAl ROeEBEHiNgcoiT HBE, whichii§ Badurfatil sabply feRité.ecorded whil e
mai ntai ning a cl ean nmagneti zati on shape as shown in EI G 7, so that the
t Mack In this embodiment, the cross-section of the upper pole 110 at the side

opposite to a recording medium is pentagonal, so that the thickness t1 of a central

portion 110a is greater than the thickness t2 of an edge portion 110b. That is, if the

central portion protrudés by being thickened more than the edges, a similar edge

effect to that at the two edges 110b occurs at the protruding central portion.

20 Consequently, as shown in FIG. 6, the distribution of the vertical field of a magnetic
field is shaped of a rectangle in which the vertical field spreads almost equally at the
central portioh of the upper pole and at the edges thereof.

Accordingly, if the central portion 110a of the upper pole 110 protrudes higher
than the edge portions 110b, the shape of a magnetic field distributed is maintained

25 rectangular even if the width w of the upper pole 110 is reduced in conformity to the
width of the tracks of a recording medium. Thus, a signal can also be recorded
while maintaining a clean magnetization shape as shown in FIG. 7, so that the track
density of a recording medium can be increased without anxiety.

A magnetic head according to the present invention can be transformed into

30 various embodiments as shown in FIGS. 8 through 10.

That is, in all cases of an upper pole 210 having an upsidedown T-shaped
cross-section of FIG. 8, an upper pole 310 having a convex cross-section of FIG. 9



density of a recording nediumcan be increased without anxiety. A magnetic
head according to the present invention can be transformed {&r§ ¢EE3000

vari ous enbodi ments as shown in FIGS. 8 through 10. That is, in all cases

of an upper pole 210 having an upsi dedown T-shaped cross-section of FIG
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t he r epghaps. odndodibtelly, teendiffecénsecindhicknesp petwasdl ieasuhtidh ortkasane trnt  of
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15 magnetic field.
In a magnetic head according to the present invention, as described above,
an upper pole has a shape in which its central portion protrudes higher than its
edges. Thus, the shape of a magnetic field distributed can be maintained
rectangular even if the width of the upper pole is reduced, which enables an
20 increase in the track density of a recording medium.



1. A magnetic head including an upper pole and a | ower pole for v
generating a | eakage magnetic flux to nmagnetize a recording ﬁm@mzﬁﬁ have
a predeterm ned pattern, wherein the upper pole has a pent ég
cross-section such that a side of the upper pole opposite to the

recor di ng meMbafds claimed isker at its central portion than at its edges. 2.
A magnetic head including an upper pole and a | ower pole for generating a
| eakage magnetic fI uX o t o magnet i recordi n di have a

predet erni ned pat'tern’ g?ﬁe?i@cﬁ‘ﬂwrawpé I‘?EE %TJ%B’%’V%QBG/W T- shaped
Cross- sectl @ensmngtaﬁaaka@esnwemt fiuk & mpgeetized wcomlirasmediutrotat Heveraecor di ng
medi um tohdfetérmiféd bét?erﬁe\ﬁﬁér@‘n tﬁ bbb&‘b&lﬁ\ﬁ% Qltpehfagoﬁgﬁﬁéss -Sbctifn TBYNEL | C
head i ncI udl n n,up ower e ? neratin eakage
magnetic fl 399'? @%ﬁc&?@ﬁe 4ep %r P?fbo% rtegorﬁi gdiupyis &éﬁ’tﬁ 'ned
pattern, whéseentrallporigptban pbiteedges. an uplifted cross-section such that a
side of the upper pole opposite to the recording nediumis thicker at its

central portion fhan its egg ‘5 Abst ract netic Head A nagnetic
head i ncl udi ng afr p&m elic %‘?QC ugingraninrer pale aé’&'r?ep&ﬁﬂﬁ'e or | eakage
magnetic fl mner@tlnggdeakage reagretio fiux tgmagustizena recorling megiuethetraveianed
pattern, m%?&ié@emﬁewmm Aphéreatie psdr ddlbg]é HaSq h[l %é&&y]ﬁ ﬁ%hsﬁgt?]ra'

portion of a si e to th recor I cker an the .
D et *n 1t et hB ©51 & Skl M Yaripop r?@pasl iflo Perecidisg mesidpe i n
whi ch its cémthicker alots ¢emtrappartionuthes atits ghlges.t han its edges. Thus, the

shape of a magnetic field distributed can be naintained rect angul ar even

if the width of fhe upper gf")l fﬁ i S rleguced whi ch en%bl es an i.ncrease in
the track density of “?3698 | ?Rgds'r‘?@él‘ iPghanprper gale and a fower pole for
generating a leakage magnetic flux to magnetize a recording medium to have a
predetermined pattern, wherein the upper pole has an uplifted cross-section such
that a side of the upper pole opposite to the recording medium is thicker at its
central portion than at its edges.





