8 October 2004 1 Magnetic head having a magnetic coil The invention relates to magnetic head for

use in a magneto-optical device, which magnetic head includes an at least substanga&g flat r’agﬁér‘letic
coil having a central opening, which coil has coil layers which extend at least substanti Yﬂgﬁ%r el to
each other, each of the colil layers having at least one electrically conductive turn which extends
around 5 the central opening. Such a magnetic head is known from WO-A 98/48418. The known
magnetic NESASHEI IEE MABSEHE O having two parallel substantially equiform coil sections,
each coll section comprising a plurality of turns formed by means of a thin-film technology. The
magnetic coil extends in a magnetic yoke which, with the coil, defines a central 10 passageway for an
optical beam. The known magnetic head is intended for use in a magneto- optical (MO) system for the
storage of data in a magneto-optical medium. During the recording or read-out of data the magnetic
head is situated at a short distance from the magneto-optical medium. The magneto-optical system
comprises said magnetic head, a laser source and optical elements, which include a focusing lens,
enabling a laser beam tolaeidvendsiec ot tecnidingidayai vier e aentialgrssaganayeblgeng the

storage of data a laser .beam is ytiljized for reducing the coercivity of the recording layer of the
megneto-JP R THAERRHFIF e lER L 5 B Retall HoL BPAERGH-Aal) TR R e R iberature of
1E'h?d rtecorciif_igﬂz?gebvHM’tfha‘ftyi/](fs_w h}hﬁs dbit nimmtﬂﬁﬁki&mﬁt?m iwogaf ma'éall@ya @étﬂia-@éym%mg r:r(latic
ield traversi recardin er.in order to define a pattern of magnetic omains. During the
read-out of S RIIRICHNANSR 2 K hISERURISE CEAHHN G Ao P BEXH R S8 BT TR of the
magnéto-apticahslropéfaag. which is known per se. During the magneto-optical storage of information
the minimum width of the stored data hits is.djctated by t iffraction limit._i.e, the numerical aperture
(NA) of the-Toousing lent'ibad BATTHENEA TGN oF OB 10 A bRt S S 25
generally basednohusboitaentviavel eigtoviblsersgnd dginaicdNAlopiicdd l9cpiiforay steissctionsjng
magneto-o tiﬁal r.ﬁcording the minimur'abitl n P}can e reéi ced to below the ﬂgt{'c Idiifraction limit
ac

by using LE&Er PUISEd RIAGHERE G d B PP G gas of & thin-fili technology.

The magnetic coil extends in a magnetic yoke which, with the coil, defines a central

10  passageway for an optical beam. The known magnetic head is intended for use in a magneto-
optical (MO) system for the storage of data in a magneto-optical medium. During the
recording or read-out of data the magnetic head is situated at a short distance from the
magneto-optical medium. The magneto-optical system comprises said magnetic head, a laser
source and optical elements, which include a focusing lens, enabling a laser beam to be

15 routed to a recording layer via the central passageway. During the storage of data a laser
beam is utilized for reducing the coercivity of the recording layer of the magneto-optical
medium in that selected spots are heated to approximately the Curie temperature of the
recording layer. Meanwhile, the magnetic coil is activated to generate a time-varying
magnetic field traversing the recording layer in order to define a pattern of magnetic

20  domains. During the read-out of stored information the MO medium is scanned with a laser
beam, use being made of the magneto-optical Kerr effect, which is known per se.

During the magneto-optical storage of information the minimum width of the
stored data bits is dictated by the diffraction limit, i.e. the numerical aperture (NA) of the
focusing lens used and the wavelength of the laser beam. A reduction of said width is

25  generally based on shorter-wavelength lasers and higher-NA optical focusing systems.
During magneto-optical recording the minimum bit length can be reduced to below the
optical diffraction limit by using Laser Pulsed Magnetic Field Modulation. In this process the
bit transitions are determined by the speed of reversal of the magnetic field and the

temperature gradient induced by switching of the laser source. In order to obtain small bit



bit transitions are determined by the speed of reversal of the magnetic field and the temperature
gradient induced by switching of the laser source. In order to obtain small bit 8 Octorg% %(())lg)élr 04
lengths and high data rates magnetic coils are required which meet specific requirements such as a
low self-inductance, a low capacitance and a low resisiance. These requirements cannot be met by
means of conventionally wound coils. Therefore, use iS now made of coils manufactured by means of

a multi-lay&PEBRARSL ZBARIB TR BAHIRUS TP HSCHRIERRIS ARG BER! SBACURARIE TSR data rate
magneto-apiiaals'e (ORdiv - shniddnbavel avgegshéiighctraguenew hehisuiare. Thisseranshainsdich a coil
should have a satisfactorily low self-inductance, a low capacitance and a low resistance, whjle the
power disSipHRY es‘P?Bb%é' B 88824?)’%38@]|i}’v‘é(ﬁ‘°‘|‘}‘i’u%‘31 i< TS TS W6 ISR BF RECRHber of
turns of a giriTacaik€dbiigheatioonnayuliak yier acteauaitopatidigaey reiinefuirediaiganerate a certain
10 magnetic field, since the power dissipation is proportional to the square of the cyrrent and is only
proportional to the resist%ﬂ%%lﬁﬂfz&ﬂlwg\’&l’s% %ﬂ‘%{@ﬁhﬂ%@%frﬁﬁﬂ%&}ﬂ%tﬁ%ﬂ&g% Hgi%'élgse of the
self-inducthneeaarsh dsigbit diuisdhbatataciatehis hec ool thondigliratioll ssaddmike Keawwmhotagipetic
head does not provide a solution to the problem outlined above. 15 It is an object.of the invention to
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at a high sgieedd ter exanaptepitbleNvitls Tansl whiakutomthisn @asendnsivblesabagitatimeoif swhich can

be used at high switching frequencies apd which has an acceptably low power dissipation for its
envisaged®UISA 558 T EHRL R BEHEULLP dHERCHE RRoGiat WAt ERBBHEAG &5 PR ISTBHT wohich
magneétic hegthéncfides sinat leapd sebdisvipatiydlatpragneticat ol thavinge ofriikatuapanimgd, iwhich colil
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one of the inoittayartthasdifrinsuofanduciditdietns] zbisithatédawarer the central opening have smaller
widths than the turns sﬂ&lﬁlted ffrth?{ away fronglthe celgtral o%%rgggicaﬁéggﬁt one ?f the. glglayers

having an outermost turh e coil configuration used in the known oes not provi
solution to the problem outlined above.

15 It is an object of the invention to provide a magnetic head which is suitable for
use in a magneto-optical device for information storage at a high speed, for example 100
Mbit/s, and which for this reason includes a magnetic coil which can be used at high
switching frequencies and which has an acceptably low power dissipation for its envisaged
use.

20 This object is achieved with the magnetic head according to the invention,
which magnetic head includes an at least substantially flat magnetic coil having a central
opening, which coil has coil layers which extend at least substantially parallel to each other,
each of the coil layers having at least one electrically conductive turn which extends around
the central opening, wherein at least one of the coil layers has turns, of which the turns

25  situated nearer the central opening have smaller widths than the turns situated farther away
from the central opening, at least one of the coil layers having an outermost turn situated
nearer the central opening than the outermost turn of one of the other coil layers.

The central opening of the magnetic coil can serve as a passage for a laser beam. The central
opening, which is defined by inner turns, may actually be an opening or it may be a

30  transparent central area formed by a material that differs from the coil material, particularly a
transparent material, such as Al,Os, Si0,, Si3sNy. The turns may be formed from metals such
as Cu, Au, Al. In the magnetic head in accordance with the invention the magnetic coil has a
turns density which decreases outwardly from the central opening, which has a favorable

effect on the power dissipation of the coil, while the coil layers have mutually different



nearer the central opening than the outermost turn of one of the other coil layers. The central opening
of the magnetic coil can serve as a passage for a laser beam. The central opening,glvfgit% IS %ﬁﬂged
by inner turns, may actually be an opening or it may be a 30 transparent central are ormed ya
material that differs from the coil material, particularly 3 transparent material, such as A1203, SiO2,
Si3N4. The turns may be formed from metals such as Cu, Au, Al. In the magnetic head in accordance

with the inJEREBHANE FHEGHSRERSHIhSAPACTARSE WLhERDWAh TR A4E4U3IRRARIG ORI central

opening, whichdnas idifavesahtet eiiechomta el dissipatien ot thereailg whilsstheicoilayers have
mutually differe t8§) ps the capacitance within bounds. For an

ober 2004 3 dimensjons, which ke _
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central opeifithg.cAstalreptling alowrselitoductancel Rind e lon capdaitancepacitmageetic head in
accordance with the inyention exhibits a good high-frequency behayior.. This is corfoborated by
oo mor IS O BRI SRETR W A A SR SRRt very
high densithifois exsaistaleaftdd Gotipinzndiotee impoidaothtdefeaitabihmeasuneidadcesr dance with
the invention. is that a comparatively large central opening can d . A comparatively large central
opening M EE TR I e L Te Gt Fo e OF AR DA RO 1 e
an optical sfste il iasthesnrgravidedramne invithiche drparitohthetiopticadapatety tigdadnechasically
non-rigid connection to the slider. Furthermore, a large central openi ay be.desirable for the
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but alsp forﬂi)r\p‘i Eré]gtigrf r\?v%dc'ﬂ% IQ ord reto Iitrni%ltgesthic ness O%Lh%ingﬁgnnetﬁlc_ ?Oii thoe n%r?br?{ of coil
layers in the magnet ALY Witt BEiRNHRE B S S0 ElihC GAHEY p?acﬁga PRBSHINLRY of the
magnetic hieaslidcadoattamncere, a large central opening may be desirable for the purpose of tracking,
15  for which the position of a laser beam relative to the central opening is varied. The magnetic
head in accordance with the invention can be used not only for information recording but also
for information reading.
In order to limit the thickness of the magnetic coil the number of coil layers in the magnetic
head will be limited to 2 or 3.
20 Claim 2 defines a practical embodiment of the magnetic head in accordance
with the invention.

An embodiment of the magnetic head in accordance with the invention is
characterized in that the decrease of the widths of the turns towards the central opening varies
uniformly. In the case of a circular magnetic coil the distance between the turns of a coil

25 layer is preferably maintained constant for technological reasons and is preferably minimized
in order to guarantee a high efficiency of the coil. Here, efficiency is to be understood to
mean the strength of the magnetic field generated at a given power. The width of a turn is
preferably proportional to the n-th power of the distance to the central axis of the magnetic
coil, which axis extends through the central opening, where

30 0.7<n<2.

An embodiment of the magnetic head in accordance with the invention is
characterized in that the one outermost turn is situated substantially nearer the central

opening than the other outermost turn. The number of turns of the one coil layer can be

substantially smaller than the number of turns in the other coil layer, for example half this



with the invention. An embodiment of the magnetic head in accordance with the invention is
characterized in that the decrease of the widths of the turns towards the central opegiﬁ v§rie§ 4
uniformly. In the case of a circular magnetic coil the distance between the turns of a col % Ei£1y89
preferably maintained constant for technological reasops and is preferably minimized in order to
guarantee a high efficiency of the coil. Here, efficiency Is to be understood to . mean the strength of the
magnetic ﬁ&@%@n@rﬁ?@&%ﬂf&éﬁ%&%.eﬁ*ﬁé%ﬁiﬁ?ﬁF&‘{W}?tB}%%é%ﬁRﬂ%BB?ﬁSﬂaq%%e n-th
power of thigdistapsectedhensentdal axis of the magnetic coil, which axis extends through the central

opening, where 30 0.7<_n<_2. An embodiment of the magnetic head in accordance with the invention
8%}@ SR %W@Eﬂﬁ L, BESFARS SAt ARy BRHEMIS opening

is characterized in that tHe%

than the otheruearRdst thinthEhenlmbered thingiohtheoneraeikayestiasoheas sohsdgidially smaller
than the numper of furns in the other oildg%;%ﬂ for %ﬁ‘(am le_half this 8 October 2004 4 number. It has

been foun8thARFREASHULRYSIBIARS Qe BhieFIUgRs AR ARPASY [SSRUAYSISaS Afch to be
achieved. Aohemhesifieniokibe magrelin heabeih dsaaddancesviiliheciiuerticvtiaviiaracterized in

that the cojl layers are thip-film layers. The magnetic coil is consequently a 5 coil manyfactured by
mons of AP L SPHE S S e RS LETAAY B0 et e AT per st
has been farshibattaasbighisiiegdenduiiahaviuicdan bethiuptiasiiiopepuetahal iadsiodaaaildayers,
preferably aJl the coil.layers, are arranged.on a flat hase because this yields a further reduction of the
itmede R S A S R e e TR R
accordance:laith thehinvwepéianibichy dilivelales telitis taspeethdde i nveniiactaisg thtatesietic method

f facturing th tic_head i ith. the i tion. Tl thod | d ith
e mverBHHL AR TEIT RS e ABRGH I S RSHL (Rt e ARAteton process

includes odefrethiorel plarariziogneparatidsticthis shidars nieamxamphe, ghatuation fhecesposition of an
insulating &%Xﬁlrd%snggg r(])?rrll%gehglgﬂgglzﬁlogl i(S)in:? i%%asp ﬁgaani:ggs,oygf example, that after the
deposition of an insulating layer a mechano-chemical polishing step is carried out.

15  Alternatively, a spin-on-glass planarization may be used. The methods mentioned are both
known per se.

The invention further relates to a slider for use in a magneto-optical device and
provided with the magnetic head in accordance with the invention, notably as defined in any
one of the claims 1 through 6.

20 The slider in conjunction with a magneto-optical medium ensures that in
operation an air film is formed between the magnetic head and the medium, the magnetic
head floating at a substantially constant distance from the magneto-optical medium, which
can be achieved in a manner known per se.

An embodiment of the slider in accordance with the invention has a slider

25  body with which the magnetic coil is integrated.

The invention further relates to a magneto-optical device including the
magnetic head in accordance with the invention, particularly as defined in any one of the
claims 1 through 6, or including the slider in accordance with the invention, particularly as
defined in claim 8 or 9. The magneto-optical device in accordance with the invention is

30  suitable for magneto-optically recording information in a magneto-optical medium in a
manner known per se. The device is also suitable for reading information.

With reference to the claims, it is to be noted that various combinations of

characteristic features and measures as defined in the claims are possible.



15 Alternatively, a spin-on-glass planarization may be used. The methods mentioned are both known
per se. The invention further relates to a slider for use in a magneto-optical device ag%ﬁer vidz%(il)zxvith
the magnetic head in accordance with the invention, notably as defined in any one of & 2fims
through 6. 20 The slider in conjunction with a magnetqg-optical medium ensures that in operation an air
film is formed between the magnetic head angé;[lhe meaium, the magnetic head floating at a
substantially constant diSBHBEHREAT 8 Mg osHHRES HRBRIORHICHY AV SRRV manner
known perrseréideinbedimnenhel thevalidar in accordance with the invention has a slider 25 body with
which the magnetic coil is integrated. The invention further %ﬁistes to a magneto-optical device

including the magnetic hiéad 1 AERASTAIHBRNG Rt S St WEANARPALBSRAEETE any one of the

claims 1 thradgtie, eaintlwdngdhe shdet ihedasendiance with the invention, particularly as defined in
claim 8 or 9. The magneto-optical device in accordance with the inventjon is 30 sujtable for
ragneto.optically recordiig s ONHARE PR HAGHGtD SpHEATSR R SPIRREL RROANSEr se. The
device is alaatsyitable-foin@agling information. With reference to the claims, it is to be noted that

various combinations of _ch racteristi]\g;vfeat res and me%si:ures gs defined.in the Cl?riﬁ s are possible. 8
October 2004 5 The inveRtidi Wil ABM Y WeSBrESg i rePPEERRGc By HA S e r'E‘i’e, with
reference tecthetiafings, émbdiaheftigf thisraadiagiahemptic plan view which shows an embodiment of

the magnetic .head in agcorgdance with t e 'n\r/er}t.iogl, 5t ig thtqwsthe bodiment flt e magnetic
noact i & sectional view (kA GRRDE LA 5 Rl rehe Lo FEB LS E dne
impetancduas tiofuottiendaftines fregugrayehnnthsiembbdismeidifihie ofapeetipghaadadad,. 4 is a graph
which represents the ﬁef;cljgs.tgelggtcrlliggrgﬁ?mngg gle ciacvfiig\!sg v?ﬁqlam shows an embodiment of the slider
in accordance with the invention,
Fig. 6 is a diagrammatic underneath view which shows the embodiment of the
slider in accordance with the invention,
15 Fig. 7 diagrammatically shows a first application of the slider in accordance
with the invention,
Fig. 8 diagrammatically shows a second application of the slider in accordance
with the invention,

Fig. 9 diagrammatically shows an embodiment of the magneto-optical device

20  1in accordance with the invention.

The embodiment of the magnetic head in accordance with the invention shown

in Figs. 1 and 2 is suitable for use in a magneto-optical device. The magnetic head includes a
flat round electromagnetic coil 1, briefly referred to as the magnetic coil 1 and having a

25  central opening 3 with a central coil axis 3a. The magnetic coil 1 in the present example has
two coil layers 5a and 5b, which extend parallel to one another and which are separated from
one another by an insulating layer 5c of, for example, SiO,. The coil layer 5a in the present
example has seven turns 5SA made of Cu, including an outermost turn 5A, and an innermost
turn 5A; situated near the central opening 3. The coil layer 5b in the present example has four

30  turns 5B, also made of Cu, including an outermost turn 5B, and an innermost turn 5B;
situated near the central opening 3. The central opening 3 is filled with a transparent material
such as SiO,. Each set of turns 5A and 5B has a connecting surface 7a and 7b, respectively,

the two sets being electrically interconnected by an interconnection 7C.



10 function of the distance from the central axis of the embodiment of the magnetic head, Fig. 5 is a
diagrammatic side view which shows an embodiment of the slider in accordance Wi%h he invention,
Fig. 6 is a diagrammatic underneath view which shows the embodiment of the slider | Cé%l%ﬁgr%gﬁiuce
with the invention, 15 Fig. 7 diagrammatically shows a first application of the slider in accordance with
the invention, Fig. 8 diagrammatically shows a seconaﬁapplic ti%\ of the slider in accaordance with the

invention, Fig. 9 diagratihia8P5RSFEhEYALRIF LRRBBERHBEER SGHBLHRBAGRRLVEF in

accordancg it kapd NUE oSt biieuemsadime sBahthemagneticdhrattintaceardangsmiip she invention
shown in Figs. 1 and 2 is gé%itable for use in a,magngto-optical device, The maa}Lgnetic head includes a

flat round 8fecifo ERAHBiIPL thoRERG Fams Sy L LRe R B ANCCER 90R"S 25 central
opening 3 withvadcesiiaheilraxisQand 5B miaghedit corhdnalneincessnt exasagetasriwe/coihlayers

5a and 5b, which extend parallel to one another and which are separated from one another by an

insulating Eer BUBPTBKENBIBIIS S P BATH B s Ogﬁaerﬁaré%méeéﬂ urns 5A

made of Csb isdoisling @miausateresitutiinb) andaubnetnngtsialicbAasikateshneas the central

opening 3. The coil layer.5b in the present example has four 30 turns 5B, also made of Cu, including
ks Wi b b

an outermS&{TIRRY% i HRIFRONT RASTSES CofLR A5 RaPHAS HERT BY SReng s'Whtral
opening 3 isclilgghwithialinansparepemalefialhitictaasibidcfeae setaijunasagfandihas a

connecting surface 7a and 7h, respectively, the two sets being electrically intercognnected by an
oroomn RSO, 1 OBl SRSy P P IRt R S AGH DI Buffibers s
and 3b havie @dpitalstidipe. O hsshirahtugisvah aoid RBcih@hunhinsiiliategareaiey Healepsiirdopening
3 have a smaller width w than thﬁf‘t}fms i%Jate (fﬁrt er aw%/ flr.am the central opening 3. Viewed

Wa

from the tUfhs B ;Sgﬁﬁ’ ! HEUR (Wbe ﬁ&ﬁ/il f&r %@ég 5 the turns 5A,, and 5 5Bo. In the
present example the disTheggapinetivepnctioathtinsiiniiach divtkhe thoilayaredimgrdance Z of the

embodiment shown in Figs. 1 and 2 as a function of the frequency f. Therein, ReZ is the real
impedance, ImZ is the imaginary impedance and ® = 2nf.

15 The graphical representation in Fig. 4 shows the calculated magnetic field
strength Hz of a model which closely resembles the embodiment shown in Figs. 1 and 2 as a
function of the radius r of the magnetic coil, determined at a height h of 13 um, reckoned
from the side of the coil layer 5a which is remote from the coil layer 5b (see also Figs. 1 and
2). The diameter of the central opening is 90 um, the diameter of the magnetic coil is 306

20 pm, and the overall height of the magnetic coil is 9 pm.

The slider in accordance with the invention shown in Figs. 5 and 6 is suitable
for use in a magneto-optical device and has a transparent slider body 11, made of glass in the
present example, in which an embodiment of the magnetic head in accordance with the
invention is integrated. The magnetic coil provided therein is referenced 13. The slider has a

25  structured surface 11a intended for cooperation with an information medium, particularly an
MO medium. A focusing lens 15 is mounted on a side 11b which is remote from the surface
11a, in the present example on the slider body 11.

The application shown in Fig. 7 includes a slider of the type as shown in Figs.
5 and 6. The slider, referenced 21 here, cooperates with an optical system which, in addition

30  to the focusing lens 15, includes an objective lens 25. During scanning an MO medium 27
having a recording layer 27a is moved relative to the slider 21, the slider 21 floating at a
small distance from the MO medium. A laser beam 29 is then focused to a spot 29a in the

recording layer 27a.



5b is constant. The outermost turn 5Bo has a substantially smaller diameter than the outermost turn
5A0. The present magnetic coil can be manufactured by means of a thin-film technig< e w ic%%

: X o - . ctober 4
known per se, in which case it is preferred to carry out a planarizing operation, for e mBe a
mechano-chemical polishing operation, before a coll Ia7yer is made, 10 in order to obtain a flat base for
the relevant coil layer. The thin-film layers may be deposited §$}n a substrate, for example formed by a

slider body of a slider. THE-gtApAEEIPREIEUMUERIIPTHUEIRE 8 SHdWS tHY AYRS Gt BdBdies 2 of the
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impedance, ImZ is_the imaginary impedance and co = 2icf. 15 The graphical representation in Fig. 4
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shown in Fj@eheln@dttiugnassy delonctiorehhafadioddyef 31 magneiieapibseatermnkdnata Reight h of 13
m, reckoned from(ﬁ e side of the. oiléayer 5a which.is remat m the cai:%}llgger 5b (see also Figs. 1
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and the overall height offtiiecmbgdigiincott iscsvickha sticadimacsordancawiitidheliowentionighown in

Figs. 5 and 6 is syitable for, use in a magneto-optical devi nd a transparent slider body 11,
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25 structured syrface 11 a intended for cooperation with an information medjum,. partjcularly, an MO
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shown in Figs.. 5 and 6. The slider, referenced 21 here, cooperates with an optical syste ich, in
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hgving a r&mﬂﬂh@.l&yﬁﬂe&i@é&mmmﬂ\@id@_ﬂhe sliefer @ﬁewﬁShﬁdmiang)ajng ata small
distance from the MO mediyr, A aserDea 29 50151 51 RSTHIA & LR MG (o ousing taver
Thus, the magnetic coil may have more than two coil layers. Moreover, one of the coil layers
15  may include only one turn. Furthermore, it is possible to use a magnetic head in accordance

with the invention secured to or mounted on the slider, instead of a magnetic head integrated

in the slider.



Fig. 8 shows another application using a slider 31 of a type as shown in Figs. 5 and 6 but without a
focusing lens. In this application the slider 31 also floats above an MO medium 37 hu trtl Ian ég‘eam
39 required for scanning traverses a transparent substrate 37b of the medium 37 bef re ep?erzaé es an
MO layer 37a. For this purpose, the medium 37 is 5 ir;léerposed between the slider 31 and an objective
lens 35 of an optical system. The embodiment of the device in accordance with the invention shown in
Fig. 9 hasta-fraMig‘51 which rotatably supports a spindle 53 for an MO disc 55 and which has two
magnetic yokes of a slide drive secured to it. The slide drive further includes two drive coils 59a which
cooperate with the yokes 57. The drive coils 59a form parts of a slide 59 capable 10 of performing
radial translational movements with respect to the spindle 53. The slide 59 has a spring suspension
61, which carries an embodiment 63 of the slider in accordance with the invention. In the present
example the slider 63 is of a type as shown in Fig. 5. It is to be noted that the invention is not limited to

the examples shown hegei, o BiS1ihg E?ﬁﬂ%%a%%é%%%dﬁ&é%@%ﬁwlﬁ RRbIRYE ReMoreover,

one of the coil layers 15 may include only one turn. Furthermore, it is possible to Gise a magnetic head

in accordatieiudasithe! isoetwidatseel hedlas rgneinesd bavhe sligatrahepsainss winvddgieetitahead
integrated . tRg SUdeRi @ QGaRel 20R¢ S LAMME darAiiagnalic g LLysedladnagngio-optical

device, which magnetic head includes an at least substantially flat magnetic coil having a central

opening, Vst &l pes casirlageiealinrandyeting HEnerbichupdeads ang s Hircr eated B, each of
the coil laygrs havnR At lGasteme eleciiraln soRdHCteHh Withrxigndaaruind the cental

opening, 5 wherein at least one of the coll layers has turns, of which the turns situated nearer the

central opditfiRtisavecsimalisr Widths Hnarthpduisny terteséd hatRepRHBA CHE teieatbening,
and wherejn pleashPne Akihe coil dayess R AhAUSRIeshiBn Eilysiedbearardh@ ceattal opening

than the outermost turn of one of the other coil layers, the number of turns of the at least one of the

coil layers B S thsardhgianicanestéen of prsraftherrtice carhlaiean the noRsrdrErtaftlciatone of
the other qQeIdlBYRI$f the coil layers being substantially smaller, i.e. more than one turn, than the

10 number of turns in one of the other coil layers.

2. A magnetic head as claimed in claim 1, wherein at least two coil layers have
turns, of which turns the turns situated nearer the central opening have smaller widths than
the turns situated farther away from the central opening.

15
3. A magnetic head as claimed in claim 1 or 2, wherein the decrease of the

widths of the turns towards the central opening varies uniformly.

4. A magnetic head as claimed in claim 1, wherein the one outermost turn is

20  situated substantially nearer the central opening than the other outermost turn.

5. A magnetic head as claimed in claim 1, wherein the coil layers are thin-film
layers.
25 6. A magnetic head as claimed in claim 5, wherein at least two of the coil layers

are arranged on a flat base.



2. A magnetic head as claimed in claim 1, wherein at least two coil layers have turns, of which turns
the turns situated nearer the central opening have smaller widths than the turns Situf&q ?ryb%roﬁway
from the central opening. 15 3. A magnetic head as claimed in claim 1 or 2, whereinth Jectease of
the widths of the turns towards the central opening varies uniformly. 4. A magnetic head as claimed in
claim 1, wherein the one outermosf[]turn is 20 situated substantially nearer the central opening than

the other dltermost turrf* A0 G hBHE HASH HRHAFREE R ARM A 2 WHERBRT thCoiPRGRrE Sire thin-film
layers. 25 profeting aaticRead asitipimead ithgRieTdc o efeintiad [astsion «if e o iltyiees bate
arranged on a flat base. 8 Octgber 2004 9 7. A method of manufacturing the magnetic head as
claimed in(%:%/r% (S’Fﬂ\’églf)?é’gead?ﬁ‘éoﬁﬁlaqm?%@%?ﬁ'planarizing is effected after the provision of a

first coil layer but before the provision of a second collector layer. 5 8. A slider for use in a
magneto-optical device rrﬁii cluding the magnetic head as claimed in apny one of the pr ceging
Claims. 0. slider as AP iAh B WA0HY K- ORASA bt SR RRHINE Hadere hddads
integratedad 0ldithed MagReige@ptibalpaaddm#nCluiding the magnetic head as claimed in any one of the
claims 1 through 6. 11. A magneto-optical device including the slider as claimed in claim 8 or 9. 15

9. A slider as claimed in claim 8, having a slider body with which the magnetic

head is integrated.

10
10. A magneto-optical device including the magnetic head as claimed in any one

of the claims 1 through 6.

11. A magneto-optical device including the slider as claimed in claim 8 or 9.
15





