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PCT/1 B96/ 00197 System conprising a magnetic head, a neasuring device
and a current devi ce. The Thventton refates——
to a system conprising a magnetic head for detecting

i nformati on-representing magnetic fields originating froma nediumwhich is
novabl e wi t hwaeeqmoeds t o t he magnetic head, particularly a mageeiBss0197
recording medium said 5 magnetic head hawding a head face with a
transduci ng gap and a magnetically conducting yoke, a magnetoresistive

el ement and Systerh eomprisiag laymagnetic beadn g measening device apd acuarenhdevice.

magnetic field intersecting the magnetoresistive el enent, a neasuring

devi ce connected to the magnet oresi stive el enent and a current device
connected to the electrically conducting el emrent. 10

~The invention also relates to a magnetic head having a head face with a
transduci ng gap and a magnetically conducting yoke, a magnetoresistive"

el enent and an el ectrically conducting el enent for generating a
magnetic field intersecting the

The invention relates to a system comprising a magnetic head for
detecting information-representing magnetic fields originating from a medium which is
movable with respect to the magnetic head, particularly a magnetic recording medium, said

5 magnetic head having a head face with a transducing gap and a magnetically conducting
_yoke, a magnetoresistive element and an electrically conducting element for generating a
magnetic field intersecting the magnetoresistive element, a measuring device connected to the
magnetoresistive element and a current device connected to the electrically conducting
clement. _ _ _

10 The invention also relates to a magnetic head having a head face with a
transducing gap and a magnetically conducting yoke, a magnztoresiéﬁve element and an
electrically conducting element for generating a magnetic field intersecting the
magnetoresistive element.

15
Such a system and magnetic head are known from US-A 3,921,217. The
known magnetic head may be a thin-film magnetic head which, starting from a substrate, is
built up lengthwise. The known magnetic head comprises two aligned flux-guiding layer parts
of a magnetically permeable material between which a gap is present, with a
20 magnetoresistive element bridging the gap. Together with the magnetically conducting
substrate, said layer parts form a magnetic yoke for supplying a magnetic flux from a
recording medium to the magnetoresistive element, and for remining magnetic flux from the
magnetoresistive element to the recording medium. To linearize the reproduction
characteristic of the magnetotesisﬁve clement, an electrically conducting layer extending
25 paralle] to the magnetoresistive element is provided.
Upon the passage of current, a permanent magnetic field is applied at
which the magnetoresistive element is magnetically biased in order to set a working point in
a linear area of the resistance-magnetic field curve of the magnetoresistive element.
In the known magnetic head, the magnetoresistive element is sinated



rra'gnétoresi stive elenent. 15 Such a system and
magneti c head are known from US-A 3,921, 217. The known nagnetic head
may be a thin-filmmagnetic bead which, starting froma substrate, is
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whi ch t he %gﬁ%?sﬁé%ﬁ?ﬁ%ﬁe.?mm |s§."lrﬂr%lgnet | ca §£E§a§éﬁ n orggguﬁ%) set a
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subst r at e,10WhiwriRing Buako for reading information.
In the known magnetic head, the electrically conducting layer for applying
- a permanent magnetic field is outside the magnetic yoke. The known magnetic head forms.
part of a system which also comprises a current source connected to the electrically
conducting layer, and a measuring device connected to the magnetoresistive element.
15

It is an object of the invention to improve the system and the magnetic
head described in the opening paragraph in such a way that transducing gaps having very
small gap lengths can be realised in a technologically simple manner.

20 The system according to the invention is characterized in that the
electrically conducting element of the magnetic head is magnetically conducting and forms
part of the magnetically conducting yoke.

In the system according to the invention, the electricaily conducting
element is integrated with the magnetic yoke. This means that, during manufacture of the

25 system, the transducing gap can be formed from only one insulation layer in a
technologically simple manner. This provides a large freedom of choice as regards gap
lengths, and particularly microgaps can be realised with a few number of technological steps
by means of the measures taken. A further advantage is that the magnetic yoke proximate to
the magnetoresistive element may comprise one or more flat flux-guiding elements which,

30 due to the absence of transitions, particularly stepped transitions, are magnetically stable and
have a favourable shape anisotropy. ,

It is 10 be noted that a thin-film magnetic head is known from US-A
4,789,910, in which a magnetoresistive element is arranged above a bias guide and the
magnetoresistive element and the bias guide are situated within one and the same magnetié



gap extends between one of the flux-guiding |ayer parts and the substrate.
For_t echnol ogi cal reasons, the read gap is conposed of at |east two
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drawback that 1t 1s technologically very difficult tor
smal | gap | engt hs. 3he general trend is to try to
achieve |l arger information densities on recording media. One of the

neasures to ydiRl Acthih-film nmagnericobiodd imkmwmfrbmrm 2-5218¢ &5 whizh)an electric naidueror

wavel engt hs., This | nplli es t hat, ve | en ths are necess r
only for 10 WRSiTpteg, Within 3 magnatis, yo %’aﬂﬁfg %‘ﬂ’&f'g% utside said

In the knownygmigttrid Fbﬁagapbétweeﬂmﬁwcghuus qﬁmtwunmyata c eags, the'g
a per manent magnetlc leldis out5|?e the ma netlc oke. ~The known magnetic

head forms space Within the magactic yoke if formp layess, avhichy Yields 883t ce
connect edgt %{aﬁ:&g@cbﬁw Juring maﬁmduefas aga}&x&s reafiiifiof dﬁ%ﬂ%ﬁj@ﬂ ce

connected to the rmagnetoresisti ve el ement

i s an obj ecthaying xsmalh gemlength. Both kown,ma mcmwam mnberr&gwb;chtmdunng

head descri bﬁgnui %, F;@ﬁmhg@ E{d@f]
havi ng very . fg‘mt”'lgpﬂdagap |"engt hs ca realised 1 n a technol oglca Iyi

si npl e mannhesuppaxing face on which the mgnemmmeslemeatmlmfoma@ Hahe he

|nvent|on|s cha act .r|zd| al | condmgln ment
of the magn H%M&?&%&f’ﬁ%“g %‘P M ‘he
mig“eé! cablt ym:sﬁtnm:zirentge;w&mrbed dloma:npattcms henccéo ut:stabilinethe slystem _
according to the inventi el ectric conducti.n e rren i
integrated with the magn&?\" “Vﬁﬁ'é ﬁﬁﬁ’g Hﬁ‘?ﬁ ﬁ?éﬁﬁ‘f‘
the 25 systgﬁam%h@e{esrmwx WM@M@&B&@V&&%&DMI@MW&&MQ”

| ayer in a echnologlc si npl e manner, This provides a | arge
freedom of ciEtsc&his shat staggered domain walls W be BMIW tBRyaps
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to ife magnet or esi stAwembodiment ofithe systemp acaording ¢o the invension, it which the
f1ux-guidi ngmfé:ﬁﬂ?ﬁﬁ' o%ﬁc‘iﬂg yoke comprises a first flux-guiding element adjacent to the head face
and, spaced apart from the head face, a second flux-guiding element, between which flux-
guiding elements a gap bridged by the magnetoresistive element is present, is characterized
in that the electrically conducting element constitutes the second flux-guiding element. In this
20 embodiment the gap height of the transducing gap.' viewed in a direction transverse to the
head face, may be small. An advantage thereof is that there is only a small loss of flux due
to magnetic flux crossing in the transducing gap.
) The magnetic head according to the invention is characterized in that the
electrically conducting element is magnetically conducting and forms part of the magnetically
25 conducting yoke, while connection faces are present for electrically connecting said
conducting element to a current device. '
i In the magnetic head according to the invention the electrically conducting
_element is integrated in the magnetic yoke, which results in a magnetic head having a simple
structure. The transducing gap can be structured from one layer without any extra
30 technological steps such as etching. The layer may be formed by means of known techniques
such as sputtering or vapour deposition. Suitable materials are, for example Al,0,, SiO,; or
ZrO,. A suitable electrically and magnetically conducting material for the conducting element
is, for example an NiFe alloy or a CoZrNb alloy.

The magnetoresistive element preferably has an easy axis of magnetization



30 ‘due to the absence of transitions, particularly stepped transitions,
are magnetically stable and - have a favourabl e shape ani sotropy.
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domai n wal | s ﬁ%&“‘ﬁ'@gﬂ?&‘éﬁg Méﬂmamwmymmts “Yorm of current or
voltage fluctuations which represent the information stored in the recording medium. The
flux-guiding part of the magnetic yoke which also functions as an electrically conducting
element can be used after connection to a current source for magnetically biasing the
15 magnetoresistive element. It is also possible to use the electrically conducting element as a
test winding, write winding, ac and/or dc bias winding or reset winding.
| " ‘The magnetic head according to the invention is suitable for use in the
system according to the invention and may be implemented as an individual read head or
form part of a combined read/write head. The magnetic head is particularly suitable as a
20 multichannel head and may be used for audio, video or data purposes. :
| An embodiment of the magnetic head according to the invention, in which
the magnetically conducting yoke comprises a flux-guiding element adjacent to the head face,
is characterized in that a gap, which is bridged by the magnetoresistive element, extends
between the flux-guiding element adjacent to the head face and the electrically conducting
25 element which is spaced apart from the head face. The flux-guiding element adjacent to the
head face may be relatively short so as to limit flux losses via the transducing gap. This flux-
guiding element ensures the supply of flux to the magnetoresistive element. The other flux-
guiding element has a double function. On the one hand, this flux-guiding element ensures
the flux return from the magnetoresistive element and on the other hand it ensures a magnetic
30 field at the location of the magnetoresistive element.

The flux-guiding element adjacent to the head face and the electrically
conducting element can be implemented in a flat form without any extra technological steps,
which has a favourable effect on the shape anisotropy and the magnetic stability and thus
particularly on the noise behaviour of the magnetic head.



slanting parts and the other parts, so that Barkhausen noise is produced.
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The method according to the invention is characterized by the following
steps: forming an insulation layer on the basis of magnetically permeable material by

15 depositing an electrically insulating material, forming a layer-shaped flux-guiding element on
the insulation layer by depositing an electrically conducting, magnetically permeable
material, forming connection faces being in electrical -contact with the flux-guiding element,
and forming a layer-shaped magnetoresistive element after forming the flux-guiding element.

In the thin-film magnetic head thus obtained by means of a relatively

20 small number of technological steps, the thickness of the insulation layer is determined by
the length of the transducing gap because this is formed by the relevant layer. The method
can be performed by means of a limited number of known thin-film techniques. The
connection faces can be directly provided on the flux-guiding element, or elsewhere, in
which case electrical through-connections are necessary.

25 An embodiment of the method according to the invention is characterized
in that, prior to forming the magnetoresistive element, electrically insulating material is
deposited, whereafter planarization is performed, for example by means of mechanochemical
polishing.

These and other aspects of the invention will be apparent from and

30 elucidated with reference to the embodiments described hercinafter. |

In the drawings: '
Fig. 1 is a diagrammatic longitudinal section of a first embodiment of the
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4 whi ch coi nci des wi+h the | ongitudinal direction of the

magnet oresi stive el enent. The magnet oresi stive clenent may further
coaprise a pattern of equipotential strips which extend at an angle

of, for exanpwe sappmexi mately 45[err] to the easy axis of nmagreliBo6DoI1ON.
The magnet oresi stive el enent may al so be of a giant nmagnetoresistive
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t he |nfornat|8ﬁe§? Bred in the recordi ng medium The fl ux-gui ding part
of the magnetic yoke which also functions as an electrically conducting
el enent can be used after connection to a current source for magnetically
biasing the 15 nagnetoresistive element. It is also possible to use the
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and/ or dc bias wi ndin re t w ndi,
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adj acent to t hmﬂhﬁaﬁla&en% forfbrining first fluk-gaiding elemdntcltlaragd asecondcfluxAguidiing c h
|t ﬁespacedhggar t fr o%he beiad face,. T%% n'aagg}af ene Itaﬂ%’q %g?@%-atv?dans
the transduci ¢glemems 114 ahé lib erormmg a magnetoresistive element 13. Together with the flux-
guiding elements 11a and 11b, the substrate 7, which is manufactured of a magnetically
20 conducting material, in this example an NiZn ferrite, constitutes 2 magnetic yoke for the
magnetoresistive elemeni 13. The insulation layer 9 extending between the substrate 7 and |
the flux-guiding element 11b and being formed by deposition of a non-magnetizable material,
in this example SiO,, constitutes a transducing gap terminating in the head face S,
particularly a read gap 15. A space or gap 17 filled with a non-magnetic material, in this
25 example SiO,, which gap is bridged by the magnetoresistive element 13, is present between
the flux-guiding elements 11a and 11b. The flux-guiding elements 11a and 11b are formed
from a magnetically and electrically conducting material, in this example an NiFe alloy, in
which the first flux-guiding element 11a, which elsewhere in this documen is also referred
10 as an electricaily conductixig element, is provided with electrically conducting connection
30 tracks 1lal terminating in connection faces 11a2. The second flux-guiding element 11b
adjacent to the head f;ccs does not need to be electrically conducting and, if desired, may
be formed from a magnetically conducting, electrically insulating material. The
magnetoresistive element 13, which is provided with equipotential strips in this example, is
connected to connection faces 13b by means of electrically conducting connection tracks 13a.
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head. which a structured or non-structured magnetically conducting layer is provided.

The method according to the invention will now be described with
reference to Figs. 1 and 2. The method comprises the deposition of an electrically insulating
material such as SiO,, AL, O, or ZrO, for forming the insulation layer 9 on the basis of

15 magnetically permeable material such as the substrate 7. The insulating material may be
provided by sputtering, PECVD or another suitable deposition method. A magnetically and
electrically conducting layer is formed by means of, for example sputtering deposition of a
magnetically and electrically conducting material such as an NiFe alloy or a CoZtNb alloy

, on the flat surface of the insulation layer 9 obtained after possible polishing or lapping. The

20 magnetically and electrically conducting elements 11a and 11b are formed from the layer
thus formed by structuring, for example by means of a photoresist mask and etching, in
which the thickness of the single insulation layer 9 defines the gap length of the read gap or
transducing gap 15. The connection tracks 11al and the connection faces 11a2 are formed
simultaneously with the formation of the electrically conducting element 11a. If the

25 connection faces are positioned at a different level in the thin-film structure, their formation
may take place in a different step. After the formation of the elements 112 and 11b,
insulating material such as Si0,, Al,0, or ZrO, is deposited, at which the space or gap 17
between the flat conducting elements 11a and 11b is filled up. Subsequently, polishing takes
place, preferably in a mechanochemical way, for forming a flat and smooth surface on which

' 30 a thin spacer layer 18 of a non-magnetic, electrically insulating material such as Si0,, ALO,
or ZrQ, is formed, on which the magnetoresistive element 13 is formed by deposition of a
magnetoresistive material, for example sputtering an alloy of NiFe, followed by structuring.
Subsequently, a layer of an electrically conducting material, for exainple Au is provided on
the magnetoresistive element 13, which layer is structured, for example by means of a
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| ongi t udi nal thetieadfacefand ekiending pasatieli torthe eleinenthkilb and which gaps terminate in the
head face 105. All flux-guiding elements 111b are coplanar. The magnetic head 101 aiso has
a plurality of magnetoresistive elements 113 corresponding to the plurality of transducing.

15 gaps 115, each element being provided with electrically conducting connection tracks 113a
and connection faces 113b. The magnetic head further has an electrically conducting element
111a which is also magnetically conducting and forms part of the magnetic yoke. The
electrically conductiﬁg element 111a is spaced apart from the flux-guiding elements 111b, the
distance being bridged by the magnetoresistive elements 113. The element 111a may not only

20 be used as a magneticaily conducting yoke part but also as an electric winding, for example a
bias winding or a test winding. For this reason, the magnetic head 101 has electrically
conducting connection tracks 111al which terminate in connection faces 111a2.

It is to be noted that the invention is not limited to the examples shown.
The magnetic head according to the invention may particularly form part of a combined
25 read/write head.
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magnNetic head accordi Mg TO the i nventton, - FIg.—2 1S

a diagrammati c cross-section of the first enbodi nment,

Fig. 3 shows d| aqrammati cal ly an enbodi nent of the system ac |

the inventioff “Fig. 4 shows a secgﬁ%m%)ment

of the magnetic head according to the igwvent i on. LSS
The magnetic head 1 according to the inventi'on, shown in Figg} THISSSIGEEY HA® BEEN
is particul ag%ended for magnetically scanning magnetic recordﬁﬁﬁ'—ﬁﬁ_ﬁpa
such as a etic tape 3, for exanple an audio tape. Tr |

head 1. which has a head fa‘meSl&etHasBeeaﬁemgd whi ch the magnetic tape can be
noved in a direction x, is

netic head havi n
magnetlcally conducting sub t ed with a thin: f|| ﬁlﬂﬂt’ﬂlﬁm”um
The thin- filmstructure I's conposed of -a plurality of
an |nsul ation layer 9 located on 15 the substrate 7, two flat Iayer arts *

of a magnetically conducting material |ocated on the i nsul ation | ayer
7 for forming,a first fl uwa gysteth comprisingent 1la and a second fl ux-guiding

el enrent 11b, and a | ayer part  of netargsistive material. | oca above
the fl ux-gui di ng épﬁﬁ 1@% ‘H’Fﬁpﬁé‘@nﬁdﬁg tive

el ement 13. Toget her whihahhgfmmedmmwmdsﬂmﬁwmt réspedttoahe! mhghetict Head,
substrate 7, which is manufactured of, a magnetlcally 20 _ conducti ng

material, in this exaStiddnegmetiq beadrhayingachead Sacs with,d # gensduging gap apd goke f or
t he @gnet or esi s ggét?ﬂﬁ'ﬁoﬂ&cu@ KeD'a Fesisaveéiete dnd i dicttrically

bet ween the substrate ux gui |ng el ement 11b and being
~formed by deposition conducting clemgnicior generating-a magnetic field mtersecnngthe

magnetoresistive element,
- a measuring device connected to the magnetoresistive element, and
- a current device connected to the electrically conducting element,

10 characterized in that the electrically conducting element of the magnetic head is magnetically
- conducting and forms part of the magnetically conducting yoke. -

2. A system as claimed in Claim 1, in which the magnetically conducting
yoke comprises a first flux-guiding element adjacent to the head face and, spaced apant from
the head face, a second flux-guiding element, between which flux-guiding elements a gap

15 bridged by the magi\eioresistive clement is present, characterized in that the electrically
conducting element constitutes the second flux-guiding element. .
3. A magnetic head for use in the system as claimed in Claim 1 or 2, in
which the magnetic head has a head face with a transducing gap and a magnetically
conducting yoke; a magnetoresistive element and an electrically conducting element for

20 generating a magnetic ficld intersecting the magnetoresistive element, characterized in that
the electrically conducting element is magnetically conducting and forms part of the
magﬁéﬁcally conducting yoke, while connection faces are present for electrically connecting
said conducting element to a current device. ' |
4, : A magnetic head as claimed in Claim 3, in which the magnetically

25 conducting yoke comprises a flux-guiding element adjacent to the head face, characterized in
that a gap which is bridged by the magnetoresistive clement extends between the flux-guiding
element adjacent to the head face and the electricaily conducting element which is spaced -
apart from the head face.
5. A magnetic head as claimed in Claim 3 or 4, characterized in that the



in‘this exanple SiJerr], constitutes a transducing gap termnating in the
head face 5, particularly a read gap 15. A space or gap 17 filled with
a non-magnetic material, in this 25 exanple SiQ2. which gap is bridged by

t he magnet or esy@bédbgess! €nent 13, is present between t he f,{-ﬁwwlg-; ng
el ements 1la and 11b. The flux-guiding elenments 11la and 11b are forned
froma magnetically and electrically conducti¥g material, in this exanple
an NiFe alloy, in - which the first flux-guiding element 1la, which

el sewhere in tinagnetioheadista multichanmel hdad ihavidlg a plurality of ransdueing gaps,dalwhich the
conducting ele Vi n ng connection 30
tracks 1llal te%ﬁﬂ “d’%f’ﬁ“'é‘s ﬁ‘é%#% +°§’§ééﬁ?§%§¥'d%% q%é%% d flux-guiding

e: enent 1|1|b 6. adjacent tA igoc thapaeticcheid a8 chithediineClaim# oyeClaimisat &l 5, characterized
electrically conducting an | esir

magnet i cal |y cE‘n‘gﬁ‘c’&“F %"“’@g@\’. WMI’&WM&%% padjacent to the head
nmagnet or esi gt i fyee BleCfiR NAyet Party\bf & thih-Fild's@uérdRd W th equi pot ential strips in

this exanple, is connected to connecti on faces 13b b neans of
el ectrical ly cbnducting confdethod.of mamacturing the magnetic Glaimed, ig Iaign 3. 4, 5

PCT/ 1 B96/ 001974¢ 6, characterized bythefollow steps: 7
The di agram shown I n FI% hows the gnetjc_ head in the connected

state. The magnetic he mmmoplurer&ns% ofimagnetically peomeablesmaterial by
measuri ng device 25‘5’89 Uﬁﬁﬁﬁil We measuring device 21
Is electrically connect Elll?Wo ends Qd e nmajnet or esi stive el enent
13 via thelBornection fmmhyemmmmdmﬂmem theuiosulasion 18yen bpC

i(igr\(;iea ![ﬁeel ectrically e%gg ect edl o) hﬂ mwl %M%ﬁgﬁmnt

- forming connection faces being in electrical contact with the flux-guiding
element, and '
- forming a layer-shaped magnetoresistive element after forming the flux-guiding
15 element,
8. A method as claimed in Claim 7, characterized in that, prior to forming

the magnetoresistive elmm, electrically insulating material is deposited, whereafter
planarization is performed by means of mechanochemical polishing.

) O



connection faces 11a2. Upon supply of current, the elenent 1la produces a

magnetic field whi ch intersects the nagnetoresistive el enent 13.
The magneti c head according to the Tnvention may be nanuf actTUred by

means of known thin-filmtechniques. In this case it is not inportant

whet her the starting 10 nmaterial is a magnetically conductin 4ﬁﬁ%ﬁa.e or
a nagneticall9”98ﬂ3 ducting substrate on whi ch a strucgﬁf 1
non-structured nmagnetically conducting |ayer is provided.

The net hod according to the invention will now be described with

reference to Figs. 1 and 2. The net hod conpgézes t he deposition of an
electrically insulating mat eri al such Siqerr], Alferr](err] or
ZrJerr] for formng the insulation |ayer 9 on tthe basis of 15

magnetical ly perneabl e material such as the sub§trate 7. The insulating
materi al may be provi ded by sputtering, PE?%D or anot her suitable
deposi‘ti on nethod. A magnetically; and elegtrically conducting |ayer is
formed by nmeans of, for exanple gplttWei A3 dBposition of a

magnetically and el ectricallysgco such as an Ni Fe alloy or
a CoZrNb all oy on the fl utfagte fof the inkulation |ayer 9 obtained
after possible polishing or |gp® ng. /T 20 magnetically and electrically
conducting elements 1la and 1 2] 0 he Bayer t hus forned
by structuring, for exanple by =mmarararmatar=1 Y| H mask and etching, in
whi ch the thickness of the i i ndul ption Lﬁ¥e+’§ Yefines the gap length

of the read gap or traquu ; b~—thd—abnnecti on tracks 1llal and
t he connection faces 1l1la2 ar T med simul t apreo8sly with the formation
of the electrically conducting @enenty I1a. It the 25 connection faces are
positioned at a different level {fn thefthin-filmg+rpcture, their formation
may take place in a different stlep. Affer the forjmtion of the elenents 1lla
and 11b, “insulating nmatery su as SiJerr], Aferr]derr]} or
ZrJerr] is deposited, at mh&e% he ace or gap 17 Fp en the flat
conducting elenments 1la and 11 filled up. Subsequent yﬁsgqlishing t akes
pl ace, preferably in a mechanochemical way, for fornming a flat and snooth
surface on which 30 a thin spacer Iayerl of] non- nagnetlg electrlcally

insulating material such.as SiQerr] i err]
formed, on which the magnetoresistiveé elewent 13 ils fornmed by dep05|t|on of
a magnet oresi stive maierj al of exanple sputltering an alloy of N Fe,
foll owed by structuring. Subs¢qaent-byy —atayar jof an el dctrically
conducting material, for awple AlLils pravided on | _Lhe
magnet oresi stive el enentj 13, whi-ehH-ayor—s—stFuetdires—hor ¢xanpl e by
means of a :
lfu
Nal— 1 —11al
i L
{ L L 14
1102/ 13b/ 13b’ 102

F16.2
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phaot oresi st mask and etching to equi potenti al
el ectrically conducting conneglp

bafberpole SE&H&&H&E’ t he
Ion

13a and the connec
gluing after

grindi ng and/ or | apping.
according to the invention, shg
101 which has a head face 105

provided with a plurality of np
magneti c disc. - The

faces 13b. Subsequently, a
counterblock 19 of, for exanple BaTiJerr] or CaTiJerr]
formati on of an insulating |ayer.
is provided with a head face 5 by S neamszyzoperations

"~ 8
strips 13c having a
fiflogido ik S
protective
is secured by
The assenbly obt ai ned
for exanple
The magneti c head

4,.1s a mul ti channel head
tion with a recordi ng nmedi um
hz, such as a magnetic tape or a

s a plurality of transducing

between a flux-guiding el enmenty111b, adjpcent to the head face 105, of

el enents 111b are copl anar.

of magnetoresistive el enents 1
transduci ng. 15 gaps 115, 1pad
conducting connection trackg,.l
magneti ¢ head further has an €} ¢
which is also magnetically cong#
The electrically condggd2Ng
flux-guiding elenments 111b, the
magnet oresi stive el enents 113.

of the magnetically conducting

to the el enent
19gad face 105. Al flux-guiding
pead 101 al so has a plurality
Eppnding to the plurality of

pbei ng provided with electrically

, 111a

AQd forns part of the magnetic yoke.
Nt~11%? i s spaced apart fromthe
d] stance being bridged by the

he eIeHént 111la may not only

L~ 31

FI6.3

105 15 M NS M M5 M N5 1H1b
] hY pa hY 7{ 3y { hY ‘{
la, -L=£— g1
- . ! --\7
n 13 "3 n3
Mal | +F1msa4] (F113e4| [F113e4] [+1130-

V3

] = N
Ma?2 113b

Y,

101

WL

I
Ma2

;R

N3b 13b

FIG.4

- N3b



20 be used as a magnetical ly conduct i ng yoke part but al sRf cwm%ctri C

-wi ndi ng, , for exanple a bi as wi nding or -a test w nding. For HEET
reasaon, the magnetic head 101 has electrically conducti ng cqrypggqtpq
tracks | Ilal which termnate in connection faces 111a2.

It is to be noted that the invention is not linited to the exanpl eif0$ ,f
The magnet NeWKd@@saccording to the invention may particularly formpart o

a conbined 25 read/wite head. . . New C ai ns: 1 A

met hod of manufacturing a nmagnetic head for detecting information-
representing magnetic fields, which magnetic head is provided with a head
face with a transduci ng gap and has a nagnetically conducting yoke, a
magnet or esi stive el enent and an el ectrically conducting el ement for
generating a magnetic field intersecting the nagnetoresistive el enent,

whi ch nmethod is characterized by the follow ng ste formng

s: -

an insul atlon | ayer &meshashefimanwfackirings megnetip hgad Eaéalmeetimm&rmﬁomy
representing magnetic fields, which magnetic head is provided with a head face with a

transducing gap and has a magnetically conducting yoke, a magnetoresistive element and an

electrically conducting element for generating a magnetic field intersecting the

e

magnetoresistive element, which method is characterized by the following steps:

- ' forming an insulation layer on a basis of magnetically permeable material by
depositing an electrically insulating material, _

- forming a layer-shaped electrically conducting flux-guiding element on the
insulation layer by depositing an electrically conducting, magnetically '

! permeable material, the insulation layer determining the length of the
transducing gap,

- forming.connection faces which are in electrical contact with the electrically

| conducting flux-guiding element formed, and _

- forming a magnetoresisti.ve layer by depositing magnetoresistive material foi'-
forming the magnetoresistive element after forming the electrically conducting

flux-guiding element.

2. A method as claimed in Claim 1, characterized in that, prior to forming the
magnetoresistive layer, insulating material is deposited, whereafter planarization is performed

for forming a flat and smooth surface.

3. A method as claimed in Claim 2, characterized in that said planarization is

performed by means of mechanochemical polishing.

4. A magnetic head manufactured by the method according to anyone of the
Claims 1 to 3. '
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def;o‘éiting an electrically insulating nmaterial,

Y

| ayer-shaped el ectrically conducting tlux-guiding elenent on the
i ngul ation | ayer by depositing an electrically conducting,
the insulation | ayer determ ning the | engt
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mggneti c head is a multichannel head having a plurality of transducing

gaps, in which the el ectrically conducting elenent is a common

fl ux-guiding el ement. 6. A magnetic head as clainmed in

Claim4 or ainms 4 and 5, characterized inthat the electrically

conducting el enent and the flux-guiding elenent adjacent to the head 5

face are flat layer parts of a thin-filmstructure. 7.

A nmet hod of manufacturing the nmagnetic head as clainmed in Claim3, 4, 5

or 6, characterized by the follow ng steps: fornlng an

i nsul ation layer on the basis of magnetically perneable mat eri al by

depositing an electrically insulating material, 10 - formng a

| ayer - shaped fl ux-guiding el enment on the i nsul ati on | ayer by '

dep05|t|ng an electrically conducting, magnetically perneable naterial,
form ng connection faces being in electrical contact with the

qux-guiding el ement, and - formng a

| ayer - shaped nagnet or esi stive el enent after formng the flux-guiding 15

el enent . 8. A nethod as clainmed in Caim?7, charaterized
in that, prior to formng t he magnetoresistive elenent, electrically
insulating material is deposited, whereafter pl anari zation is perforned

by nmeans of mechanocheni cal polishing.
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