WD 98/ 44487 1

PCT/ B9800272 Met hod of manufacturing a magnetic head having a structure
of | ayers. Description The invention
relates to o@?ﬁﬂ%d of manufacturing a nmgnetic head havi ng a head face

which extends Tha first direction in which the magnetic Hd48%882a

r ecor di ng Megbd W mdrRfachiring iaiRdgnetitheald havikg & ktrichspof laye®. each other, and in
a second 5 direction transverse to the first direction, and conprising a
first flux guide, a second flux gui de and a transduci ng gap bounded by
the two flux guides, in which nethod the magnetic head is built up in
| ayers, in which consecutively a first nmagnetically perneable |ayer for
forming the first flux guide, a non-magnetic gap |layer for formng the
transduci ng gap and a second magnetically perneable |ayer for formng
the second flux guide are provided. 10 Such a

met hod isrﬁﬁﬁﬂﬁwgron1US-A 5,375,023. The known nethod is i ntended for

nmanuf acturing thin-filhdRgetioh felt8Pdsa MBhed ofiBmFabudiB! Lmifetis f@ANI NY

track widths in the sub-mcron_area. These magnetic heads have the

speci fic thavingadeahface which exignds in a firskdiesshieniinghich 8‘6@%@%% atd dns. The

known met hod a0 ekiffark MatlRRRbVabR Wi rédpsif&kabif¥er, and in a second

5 direction transverse to the ﬁrst.direction, and comprising a first flux guide, a second flux

guide and a transducing gap bounded by the two flux guides, in which method the magnetic

head is built up in layers, in which consecutively a first magnetically permeable layer for

forming the first flux guide, a non-magnetic gap layer for forming the transducing gap and a

second magnetically permeable layer for forming the second flux guide axe provided.

10 '

Such a method is known from US-A 5,375,023. The known method is

intended for manufacturing thin-film magnetic heads which are suitable for scanning track
widths in the sub-micron area. These magnetic heads have the specific feature that they have
stepped pole-top configurations. The known method comprises the deposition of a seed layer

15 on which an insulation layer of a non-magnetic material is deposited, which insulation layer
is etched via a mask until the seed layer is exposed, whereafter a ferromagnetic bottom layer,
which is thinner than the insulation layer, is electrodeposited on the seed layer between the
remaining parts of the insulation layer. Subsequently, a gap layer is deposited on the entire
surface, whereafter a ferromagnetic top layer is electrodeposited, whereafier both

20 ferromagnetic layers overlap each other. |

- A part of said bottom layer is removed by means of etching, with the top

layer functioning as a mask, so that a stepped lower pole top is obtained. Due to a difference
in height between the insulation layer and the bottom layer, the top layer constitutes a
stepped upper pole top. The stepped ixale tops obtained determine the gap width of the

25 mégnetic head. However, a gap which is not completely planar and has an inaccurately
defined gap width is obtained with conventional deposition techniques. The gap width
accuracy is also determined by the accuracy with which etching is performed or can be
performed. In practice, however, a high etching accuracy is difficult to realize.
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structured, having a thickness at the head face to be formed, which is smaller
than the depth dimension of the hollow part,

- providing a non-magnetic intermediate layer on the first magnetically permeable

15 layer,

- forming a plane surface by removing material, said surface comprising, at the
head face to be formed, a part of the basic layer, a part of the first magnetically
- permeable layer and a part of the intermediate layer,
- providing the non-magnetic gap layer on said surface,

20 - providing the second magnetically permeable layer on said gap layer, and
- forming the head face.

The transducing gap in the magnetic head according to the invention has a
gap width which is determined by the thickness of the part of the first magnetically
permeable layer forming part of the plane surface, at the area of the head face. The first

25 magnetically permeable layer may be formed by means of known deposition techniques, such
as sputtering or electrodeposition. Since deposiﬁon processes can be emineritly controlied, the
desired thickness of said first layer, particularly the thickness at the area of said surface, can
be obtained with great accuracy. This results in magnetic heads having transducing gaps with
accurate gap widths. .

30 One or more transducing elements are formed when the method according
to the invention is being caﬁed out. The magnetic heads obtainable by means of the method
according to the invention may be magnetoresistive heads or magnetic heads having one or
more inductive transducing elements in the form of one or more windings. The magnetic
heads having one or more transducing gaps, parﬁcularly narrow transducing gaps, may be



5 steps of: provi ding a non-nmagnetic basic |ayer, structuring the
basi c | ayer by renoving non-magnetic material, resulting in a

hol | ow par tyé Be/fdigy Pasic layer, which hollow part has a nsi on
extending in thﬂ ?II’S'[ direction at the3head face to be g‘(:c?rr%g big};d a wal |
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be obtained with great .accuracy. This results_in magnéti c heads having
t ransduci ﬁgmaa*aEOWftﬁcmng Pmﬁ&s&"tﬁr The-etehing pfogess és nay@r calbecause itisnotthe “(pne

or mor g5 t @few ek ehid iR Mines Megd ?Qﬁﬂﬁ%n‘("ﬁﬁrﬁr&ﬂﬁa 'lz{}G to
the invention i's being carried ou The magnetic ads obt ai nabl’e by neans
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generally, etching is not performed throughout the layer. After partial etching, the entire first

magnetically permeable layer can be provided on one and the same bottom layer, which is
favorable with regard to the adhesion of said first layer.

20 The measure defined in claim 3 has the advantage that sharp transitions in
the first flux guide to be formed are prevented, so that large local mechanical tension
variations in the first magnetically permeable layer are inhibited. Mechanical tensions could
lead to loss of efficiency due to, for example, cracks in the layer.

A uniform layer tluckness of said magnetically permeable layer is

25 obtained by using the measure defined in claim 4.

An embodiment of the method according to the invention is characterized
in that use is made of mechano-chemical polishing when forming the plane surface. This
known polishing method is described in, for eximple, EP-A 0 617 409 or EP-A 0 617 410
(PHN 14.428 and PHN 14.429, respectively; both herein incorporated by reference).

30 An embodiment of the method according to the invention, which can be
realized in a technologically simple manner, is characterized in that a transducing element is
formed after providing the gap layer but before providing the second magnetically permeable
layer. It is alternatively possible to form a transducing element after prow)iding the first
magnetically permeable layer but before providing the gap layer. If a very small gap length
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In the drawings‘:
Fig. 1 is a diagrammatic cross-section of a phase of an embodiment of the
15 method according to the invention,
Figs. 2, 3 and 4 are diagrammatic cross-sections of further phases of said
embodiment of the method,
Fig. 5 is a transparent plan view of a first embodiment of the magnetic
head according to the invention, obtained by means of the method according to the invention,
20 Fig. 6 is a section taken on the line VI-VI in Fig. 5 of said embodiment
of the magnetic head,
Fig. 7 is a section corresponding to the section taken on the line VI-VI of
a semi-manufactured specimen of a second embodiment of the magnetic head,
Fig. 8 is a diagrammatic cross-section of a write/read head obtained by
25 using the method according to the invention,
Fig. 9 is a diagrammatic cross-section taken on the line IX-IX in Fig. 8 of :
the write/read head,
Fig. 10 is a diagrammatic elevational view taken on the line X in Fig. 8
of the write/read head, and
30 - Fig. 11 is a diagrammatic elevational view of the head face of a

magnetoresistive head obtained by means of the method according to the invention.

The method according to the invention, shown in Figs. 1 to 4, starts from
a non-magnetic substrate 1, such as Al,0,/TiC, on which a non-magnetic basic layer 3 is
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material is removed from the layers 11 and 9 until the layer 3a is reached, while also some
material of layer 3a is removed, resulting in a plane surface 13. Said treatment preferably
15 comprises mechanochemical polishing in order to form a surface which is as plane and
smooth as possible. Such a polishing method is described in, for example EP-A 0 617 409 or
EP-A 0 617 410. The surface 13 substantially extends through parts of the layers 3a and 11,
while the first magnetically permeable layer 9 terminates in the surface 13. In this
embodiment, the first layer 9 proximate to the surface 13 has a thickness t of 2 um.
20 A non-magnetic gap layer 15 is formed on the surface 13 by depositing a
non-magnetic material such as Si0, or Al,0;. Subsequently, a second magnetically
permeable layer 17 is formed on the gap layer 15 by depositing a magnetically permeable
material, for example the same material as used for forming the first layer 9 and subsequent
structuring. When the method described above is béing performed, resulting in a thin-film
25 magnetic head, 2 transducing element, for example an inductive element, is formed which
magnetically co-operates during use of the magnetic head with the first and second
magnetically permeable layers 9 and 17 functioning as flux guides.
The magnetic head obtained is particularly suitable for writing and/or
reading narrow information tracks. The magnetic head has a head face 19 along which a
30 recording medium is movable in a first direction x, denoted by the arrow A, with respect to
the magnetic head. The gap width w of the magnetic head is determined by the thickness t of
the first magnetically permeabie layer 9 and extends in a second direction y transverse to the
first direction. The head face 19 is thus located in the x-y plane. The magnetic head has a
~ gap length g extending in the first direction x. For the sake of completeness, it is to be noted



Is desired, it is favorable to provide an insulation |ayer after the
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the first layer 9, the gap layer 15 and the second layer 17, respectively. The first

15 magnetically permeable layer 109 is provided on a hollowed non-magnetic basic layer 103a
which is provided on a substrate 101. Prior to providing the second magnetically permeable
layer 117, the transducing element 121 is formed in the gap layer 115. This transducing
element 121 is an inductive element which, in this embodiment, comprises four windings
121a-d and has two connection faces 123 and 125. The inductive element 121 is situated

20 within a magnetic yoke constituted by the layers 109 and 117 which, at the area 127, are
magnetically throngh-connected proximate to the side of the transducing element 121 remote
from the transducing gap 115. To protect the multilayer structure, the magnetic head is
provided with a protective block 129.

A magnetic head according to the invention can be obtained from the

25 semi-manufactured product shown in Fig. 7 by forming a head face at the line 1 by means of,
for example grinding, polishing or the lii:e. The method used for building up the magnetic
head corresponds to the previously described method according to the invention. For
obtaining a very short gap length g, an extra step, which will be elucidated hereinafter, has
been added to the method described hereinbefore.

30 For the sake of simplicity, identical reference numerals as in Fig. 6 have
been used in Fig. 7, in so far as the same layers are concerned. Said extra step comprises the
removal of a part of the gap layer by means of, for example etching in a limited area 118
proximate to the line 1, hence at the area of the transducing gap to be formed, whereafter the

second flux guide is formed in two phases comprising the deposition of magnetically
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windings 221 and the deposited non-magnetic material jointly constitute a non-magnetic
intermediate layer 211. During the method, a planarization process took place to form a
plane surface 213 comprising a part of the basic layer 203, a part of the first magnetically

15 permeable layer 209, particularly constituted by the layer thickness, and a part of the
intermediate layer 211. A non-magnetic material was deposited on the surface 213,
whereafter, for the purpose of forming a gap layer 215, the layer obtained was structured
proximate to a head face 219 to be formed. Subsequently, a magnetically permeable material
was deposited on the gap layer 215 for forming a second magnetically permeable layer 217

20 which, due to the structuring of the gap layer, was implemented in this embodiment as a
layer which was thicker, preferably in a double-layer strui:ture, at the head face than at areas
remote therefrom. A non-magnetic insulation layer 231, a magnetoresistive element 233 with
contact layers 234, and a non-magnetic insulation layer 235 were consecutively formed on
the magnetically permeable layer 217, whereafter a third magnetically permeable layer 237

25 was formed on the insulation layer 235 by means of material deposition. After a counter
block 219 had been provided for protection of the structure obtained, the head face 219 was
formed by mechanical treatmeni, for example grinding and polishing. For completeness’ sake
it is to be noted that the materials and deposition methods used in this embodiment may
correspond to those mentioned in the previous embodiments.

30 The magnetic head obtained is a combined read/write head, in which the
inductive transducing element may be used for storing signals on a recording medium and the
magnetoresistive element may be used for reading information from a recording medium.

The magnetoresistive head shown diagrammatically in Fig. 11 is also the
result of an embodiment of the method according to the invention. This embodiment started
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magneti ¢ head obt ai nedItiis tqis Adteitha&redmbodinich® Dtier than thasé showa e dlermatively )
readi ng narr i nformation tracks. .The magnetic, head has a, head face 19

L ong i diesble LR scobf of HBCT\HMiOn: Eep gSAptale the SHepod BBy aisp BE e or,

denot ed bymdnhfacfiring WndtichahdeDhdai§ pect to the magneti c head. The gap

wi dth w of the nagnetic head is determined by the thickness t of t he
first magnetically perneable |ayer 9 and extends in a second direction vy
transverse to the first direction. The head face 19 is thus located in

the x-y plane. The magnetic head has a gap length g extending in the
first direction x. For the sake of conpleteness, it is to be noted



WD 98/ 44487 6 t hat
the hollow part 7, shown in Fig. 1, has a depth dinension d, viewed in the
direction x oximate to the head face 19. The
magneti c héggggﬁg§% in Figs. 5 and 6 and9obt ai ned by neangc%¥”?%%n
met hod according to the invention has a head face 119 and conprises a .
transduci rgEA&IMSent 5 121, a first flux guide 109a constituted by a first
magneti cal |y perneabl e | ayer 109, a second flux guide 117a constituted
by a second magnetically perneable | ayer 117, and a transducing gap 15a
whi ch is bounded by the two flux guides 109a and 117a and is constituted by
a non- magnetic gap |l ayer 115 which extends between the two nagnetically
per neabl e | ayers 109 and 117. The thickness of the gap | ayer 115,
measured proximate to the head face 119, 10 determnes the gap length g.

Th tjc head sh i n.,Fias. d.6 | ; i i, .
mnner s Hoser i bed i Chippd HE el 4 fof R A 4R o ok s il
magnet i ca: efxyenﬂehmaﬁﬁt dirlecﬁonlimiuhi?chltﬂamagﬁwcgﬂm drﬂwecirﬂﬁfgmwn’lnaesehgmiy ]
magneti ca r abl e er cor,r.espond .t . t he I ISt e[, . the
Can+ayer TevaBfE VLR gestest B Ghch Biner. a0 iR ASSchad diestiop tapRese [t the K diredton,
nmagnet i caldnd degipeiap lacirktofiar guld) aistcont bk GRibe@Rd @ tRAALIUOME Gap BAMIBIBYE theC

basic | ayer 103a |, .whj.ch i rovi ded .o substrate 101, Prjor to
provi di Aig ‘F’ﬁe'?‘%"e%‘ﬁ‘??&’ Wa\ﬁh@ll F@M)}hep’@?gfﬁ%g?% 13 b“‘ftl“&/‘érlayﬂﬁ,m whiEh  r ansduci ng
el ement  12chnbdgufively"® irdt Mﬁﬁmﬂ&ﬁwe faler fof ortnidg BB TR TR Guide, a nér-eMENt

|

121 is an inductive, el erent which, in this enbodi nent, conprises four
wi ndi ngs Magnedo gap Rysrfar Frmung ihe LBRucing & andlsscansdhmagigtically perppeable

i nductive gl @nepto the setbid! AhL Buide areVPrblibisl, 3T HPARI Heing UnGrabefizll tythed DY
the layers 109 and 1T7 which, at the area 127, are magnetical ly

through-cdﬁﬁﬁdﬁéd proxi mate to the side of the transducing el enent 121
remote g - providing a non-magnetic basic layer,

- structuring the basic layer by removing non-magnetic material, resulting in a
hollow part in the basic layer, which hollow part has a depth dimension
extending in the first direction at the head face to be formed, and a wall portion

. intersecfing the head face to be formed,

15 - providing the first magnetically permeable layer on the basic layer thus
structured, having a thickness at the head face to be formed, which is smaller
than the depth dimension of the hollow part,

- providing a non-magnetic intermediate layer on the first magnetically permeable
layer,

20 - forming a plane surface by removing material, said surface comprising, at the
head face to be formed, a part of the basic layer, a part of the first magnetically
permeable layer and a part of the intermediate layer,

- providing the non-magnetic gap layer on said surface,

- providing the second magnetically permeable layer on said gap layer, and

25 - forming the head face.

2, A method as claimed in claim 1, characterized jn that non-magnetic

material for forming the hollow part is removed by means of etching. .

3. A method as claimed in claim 1., characterized in that the basic layer is

hollowed in such a way that the wall portion merges with a bottom portion of the hollow

——— e,
——————

Ay

L



fromthe transduci ng gap 115. To protect the multilayer structure, the
magnetic head is provided with a protective bl ock 129.

A magnetic head accordl ng to the invention can be obtained fromthe 25"
seni - manuf &P AV#E¥product shown in Fig. ;g by forming a h@SABBERTAL the

line 1 by nmeans of, for exanple grinding, polishing or the Iike. The
met hod usggkt.f or bU|Id|ng up the magnetic head corresponds to the
previ ously descri bed nethod accordlng to the inventiaqn. For obt ai ni ng

a very shért gap | engt/h Rethodpsslaimed in lym lyghamctegizeg iy thab the frgtat ed
her ei naf t giagndilly permeft€ Tayf{E8micd By Redi® bh GttclanC paﬂa&ﬁaﬂlyemea Paeéomdle 30

For the sake of si n;pI|C|ty identical reference nunerals as in Fig. have

been used°fhemi°§f‘ andn70S ity respest forfge yalPorti®Per s are concerned. Said extra

step conpii ses the Axﬁﬁﬁﬂa"éldﬁﬁle@up&ﬁh Of chhflReRR ih B4 hiselY niiBaBE of , for
exanple etching in alimted area 11 ‘oroxi mate to the line 1, hence

at the ar WW@W@M%W“&QM&“@d’Wﬁw wher eaf ter the second
flux guidg is forned 'ﬂlﬁmaéﬁﬁe& hsi r@mrralﬁgﬁlﬂﬂﬂﬂﬁlat b @3nQficing

magneti cal | y errre e at In sard part ahd the
subsequenelemepbisifoimend after mymgi 0 2R lapes hus dpfore prowdxnatﬂ@raeennddnagaeti«ange

ar ea. The magneti c head shown in Figs. 8, 9 and 10
is the regui teablfel%yer. manuf acturing process in which an enbodi ment of the
met hodl&cdor di ng t o t hA methashasi daimbdiin Gainbbeshamctenized T ithat & mansdicingit start ed

. VB 0 B RS At i o 0

the gap layer. ’
8. ~ A method as claimed in claim 6 or 7, characterized in that an insulation
layer is provided after the transducing element has been formed, while a part of said

15 insulation layer is subsequently removed at the area of the transducing gap to be formed,
whereafter the second flux guide is formed.
9. A magnetic head having a transducing element and obtainable by means of
the method as claimed in any one of the preceding claims.
10. A magnetic head as claimed in claim 9, characterized in that the magnetic

20 head has a gap length in the first direction and a gap width in the second direction, the gap
length being at least a factor of S smaller than the gap width.

L



structured, creating a hollow part 207 bounded by a wall portion 205 and a

bottom portion 207. Magnetically perneable material was deposited on
the struct ywafbhasi c | ayer 203a, wher eafter the | ayerrcehtmionsz was
structured to forn1a first magnetically perneable |ayer 10 209.
Subsequently, a non-nagnetic materi al deposited, w ndings 221 of an

i nductive t ransduci ng el enent mer& rmed and a non-nagnetic materi al
was deposited again. The wi ndi ngs 221 and the deposited non-nmagnetic
material jointly constitute g3 nos-magpetic internedi ate | ayer 211.
During the nethod, a planarlzatl n prgecess togk place to forma pl ane
surface 213 conpri si AP &?t d basi c Ia§er 203, a part of the first
magnetically 15 perneal ﬁ..EQ“NMw_QL_p?FﬁLQgNe;ky constituted by _the |ayer
t hi ckness, and a part I Layer illd:fc?o1-nagnetic
mat eri al was depositq C , ft ori t he purpose
of formng a gap | aye ayer obtal ned was structured

proxi mate to a head face 219 to be formed. Subsequently, a nagnetically
perneabl e materi al was deposited on the gap layer 215 for formng a
second magnetically perneable layer 217 20 which, due to the structuring
of the gap |ayer, was |nplenented inthis enbodlnent as a | ayer which

was thicker, preferalfty T
at areas renot e tnerenronh
magnet or esi stive el erfent:- 233 wi:fhtas CﬂnIArt taw’L 234, and a

non- magneti ¢ i nsul atijon. | ayer 238w e =" 4 ormed on t he

magneti cal |y pernmeabl e AR e “E'““."“.' nmag y perneabl e
| ayer 237 25 was forﬁ/ Y ,z351by HSLCE :a mat eri al
deposition. After a counter bl ock 219 had been provided for protection
of the structure obtained, the head face 219 was formed by nechani cal

treatment, for exanple grinding and polishing. For conpleteness' sake
it is to be noted that the nmaterials and deposition nmethods used in this

| ayer structtke, at the head face than
n- magnetic |ﬂsulat|on | ayer 231, a

enbodi nent may correspond to those nmentioned in the previous

enbodi nents. 30 t The magnetic head obtained is a

conbined read/wite head, in i t he i ndu |ve t ransduci ng el enent

may be used for storing signals OQ a reégrdl ”; i um and the
=nformation froma

magnet or esi sti ve eleqenf,nny.ha o

A

9 esi stive head shown
—3a

7//‘//////////////1 FIG. 3

recordi ng nmedi um
di agrammatically in Hi

TR Fo
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result of an enbodi nent of the nethod according to the invention. This
enbodi nent started

8 froma non-magnetic substrate 301 on which a non-magnetic basi ¢
| ayer 303 WAL HFhed. After structuring of the basic R¥00363,  at
which a hollow part was formed which intersects a head face 319 to be

formed, a magnetically perneabl e mate,?' 4! was deposited on the
structured basic |ayer and subsequentl’y structured, resulting in a first
magnetical ly permeable 5 layer 309 on which a non:pagnetic internediate

| ayer was subsequently formed by neans of \Qﬁp05|t|on The
I nternmedi ate | ayer is not VI81 le in Fig. 1 | s above the
pl ane of the drayyg. After plidnarization o ructure formed, a gap
| ayer 315 was rnmed by ne | bition, on whi ch | ayer a
second nagnetﬂgkll ' ' two spatially separated
| ayer portiong{fid $ition of a magnetic
material . Subseq | §§§ 333 was formed, a
protective blé?g Aas RERR b 319 was for ned.
It is to be no gl e Dt Her 1 shown are alternatively
possi bl e wi tHda T fiettesnd of i ppverlti on Iﬁ!,5 t he net hod may
al so be used fl09a F ' nullti ch .

}
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9 | A nmet hod of manufacturing a magnetic head

havi ng a head face which extends in a first direction in which the-
magneti ¢ head and a recording nmediumare relatively 4yt h
respect t oVOBA* BT her, and in a second direction transve?ggﬁgﬁﬁ?ﬁ% first
direction, and conprising a firstsfjl,ux guide, a second flux guide and a
t ransduci ng gap bounded by the 5 tﬁa 41ux gui des, in which nethod the
magnetic head is built up in layers, in which consecutively a first
magnetically perneable layer for formng the first flux guide, a non-.
magnetic gap layer for form duci ng_gap-.and a second

magnetical | y pernmeabbhg ¥, ,m flux guide are
provi ded, said nethog3heiNg characlerl: Zed: DT : stieps of: 10 .
provi ding a Fn- magn 3'£_pas;c Tihe basic |ayer by
renovi ng non- net i t hol | ow part

i n the basic | ayem,
extending in the fir
portion

formed, and a wal |

FIGO 8
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15 M providing the first magnetically perneable |ayer on the
basi c | ayer thus structured, having a thickness at the
head face to be formed, which is smaller O}Qe dept h
di nensi on 8P ¥#85%o1 | ow part, provi ding a non- magneti @ I nt ef fedi at e

| ayer on the first magnetically per 43 | ayer, 20 -
formng a plane surface by renoving terial, said surface conprising, at
t he head face to be fornmed, a part of the basic |ayer, a
part of the first nmagnetically perneabl e | ayer and a part
of the internediate |ayer, - provi di ng the non-nmagnetic gap
| ayer on said surface, - provi di ng the second magnetically
perneabl e | ayer on said gap |layer, and 25 - form ng_the head
face. 2. boFps-Rop ai-hed- | G4 | m1, characterized
i n that non-magnglg _e] ;’, ,rt;’// ow part i's renoved
by means of etching . 0y rad4‘§ claimed in claim1l,
characterized in that r M LG in such a way that

o 4; ol | ow VO
< 1 part.

At S- -ACt zed in that the
—IET NEaD e AV el TS LOTITEH Y- 1T 13f sputtering,

ald: -~
e 215

the wall portion nerg
98/ 44487 37—

4.
first rnagnetlzéall'
particularly at a spyd
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of between 20[err] and 70[err] with respect to the wall portion. 5 5.
A nethod as clainmed in claiml, characterized in that use ig
mechanochem cal polishing when form ng the plane surface. 58
A nethod as cl g in cl ai‘ﬁm,mm;&g% 5@& izdhat a tr S
el enent is for?e@fter provi di ng tideeatepsl® a'aygr but before providing the

second NAYTERNATHINAL APPLIGATYORE PUBISSHELYENDER THE FATENT COOPERATION TREAdemd as

T L R, o N
provi Lhe gap | ayer. 8. (a)mmmanonawubncé\inmtéaod aecaﬁdr&m{mdxobs)l

cl ai me—or—"F—eharactertzed—+rnthat—an-hAsutatton tayer—s——provirded
af ter tzhem&iaa@admul@ MnRFENt  haEsde@n f(ﬂfmﬁﬁated\&?;dém ga%%a%még C;ﬁcgrrl.
i nsul a I s subseq tl d at t rgap
to bea} SWE‘H ke e 'é‘reaftg%‘f}h%%éoggsc%d fl uxnggw de is forned. 9.

A magrhetlc head having a transduci ng elfenent and obt ai nabl e by means of

t he mH—Wé’d‘; 94 a| nEdl I%eﬁpf of t Pﬁ% Iu!r} zrna mzlsear rej ort f’%% be re; ubluhed

A magpeticy B For iR b cl’aim 9, |char RkelpZdP it yebbril e nmagneti ¢
20 heqd has angapnrd @pighite wastied:he fiXstadirection and a gap WI dth in the
second direction, the gap | ength bging at least a factor of 5 smalle

than {hg agmkni EHNINKLIKE PHILIPS ELECTRONICS N.V.
[NL/NL); Groenewoudseweg 1, NL-5621 BA Eindhoven

ML),

) Appiieant (for SE only): PHILIPS NORDEN AB [SE/SE); .
Kottbygatan 7, Kista, $-164 85 Stockholm (SE).
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(54) Titlee METHOD OF MANUFACTURING A MAGNETIC HEAD HAVING A STRUCTURE OF LAYERS
{57) Abstract

Method of manufacturing a
magnetic head which is built up in
layers. A first magnetically permeable
layer (9) for forming a fist flux
guide, a non-magnetic gap layer (15)
for forming a transducing gap and &
second magnetically permeable layer
(17) for forming & second flux guide
are provided consecutively. To be
able to form narrow gap widths in
a reproducible manner, the method
comprises the steps of: providing
a non-magnetic basic layer; forming
a hollow part in the basic layer by )
removing nom-magnetic material, A
resulting in a hollowed basic layer
(3a); providing the first magnetically
permesble layer on the hollowed
basic layer; providing a non-magnetic intermediate layer (11) on the first magnetically permesble layer; forming a plane surface by
removing material, said surface comprising a past of the basic layer, a part of the first magnetically permeable layer and a part of the
intermediate layer, in which the thickness of the first magnefically permeable [ayer at the area of said surface determines the gap width of
the transducing gap of the magnetic head which is being formed; providing the non-magnetic gap layer on sald surface, and providing the
second magnetically permeable layer on said gap layer.




