
1                  EP 0 501 603 B1                 2 Description
reading data from a magnetic medium, the head com- prising a magnetic yoke
structure having two limbs This invention relates to magnetic heads for
writ-  forming at one end confronting pole pieces having a ing on and
reading from magnetic recording media  write gap therebetween, each limb
being wound with and, more particularly, to thin film magnetic heads.    5
acoil sothattheflux produced in each lkimb byequally There are many
alternative designs known in the  energizing the coils is equal, a flux
guide being Inter- prior art for integrated thin film magnetic heads in
posed between said two limbs and extending from which an inductive head is
used forwriting and a mag-  the transducing gap so that, when there is
equal and netoresistive (MR) element is used for reading. In  opposite flux
in the two limbs, there is substantially many of these designs the MR
element is located at  io  zero flux in the flux guide, the flux guide
having an the air bearing surface (ABS), and a separate write  opening
therein; and a magnetoresistive element structure is provided, the write
gap of which is several  coupled across the opening, whereby data recorded
microns from the read gap. As a result, should rotary  on a magnetic medium
can be sensed by the magne- actuators be used, track density can be limited
by the  to-resistive element. misregistration of read and write tracks
which varies  15  In a read operation, the magnetisation is rotated with
angle of the actuator.                       in the MR element in response
to magnetic fields be- It is therefore desirable to provide a design in
ing read at the write gap. which the read and write gaps are integrated In
such  During a write operation, very little flux flows a manner so that
they are at the same place on a re-  through the central leg due to the
symmetry of the cording head. Having the MR element at the ABS is  20
magnetic yoke so there is minimal disturbance of the undesirable because it
subjects electrical elements  read head by the write process. During a read
opera- involved in signal generation to degradation in the  tion, the
signal flux in the central leg significantly ro- event of contact between
head and magnetic record-  tates the magnetisation in the MR element. Since
the ing disk while power is applied to the MR element.  read and write
circuits are essentially independent, Integrated head designs are also
known in which  25  each circuitcan be designed to have a high efficiency.
the MRelement is located away from the ABS. Forex-   An embodiment of the
invention will now be de- ample, U.S. Patent 4,300,177 shows an integrated
scribed, by way of example only, with reference to the head in which the MR
element is across a gap in one  accompanying drawing, wherein: leg of the
yoke (Fig. 1) or in a magnetic path across  Fig. 1 Is a simplified diagram
of a magnetic disk the yoke (Figs. 2 and 3).                    30
file embodying the present invention; Commonly assigned U.S. Patent
4,698,711 de-       Fig. 2 is a plan view of a thin film magnetic head
scribes a vertical twin-track read/write head in which  embodying the
present invention; trite and read operations are integrated into a single
Fig. 3 is a section view taking along lines 3-3 of pole. Flux is guided to
the MR element by using one  Fig. 2; of the main poles of the write head so
thatthe MRele-  35  Fig. 4 is a section view taken along lines 4-4 of ment
is in the flux path for a write operation.      Fig. 2; Commonly assigned
U.S. patent 4,566,050           Fig. 5 Is aviewshowing an alternate
embodiment shows an MR read head for a hand-held magnetic       of the flux
guide; reader in which a magnetic yoke has three legs and   Fig. 6 Is a
view showing another embodiment of the MR element is interposed between two
portions  40  the flux guide; of the centre leg of the magnetic yoke. The
outer legs  Fig. 7 is a view showing a further embodiment of of the
magnetic yoke are spaced apart a distance so  the flux guide; that only one
of the outer legs and the centre legs is  Fig. 8 is a view showing an
alternate embodiment in position to read a recorded magnetic transition
of the magnetoresistive element; even when the plane of the MR element is
skewed   45  Fig. 9 is a plan view of the thin film magnetic head with
respect to the magnetic transition.             showing an alternate
embodiment of the coils; EP-A-0 218 814 discloses an MRread/write head
Fig. 10 is a plan view of the thin film magnetic having the features of the
first part of claim 1.    head showing a further embodiment of the coils;
The prior art integrated thin film magnetic heads  Fig. 11 is a plan view
of an alternate embodiment have not been designed with reluctances of
various  50  of the thin film magnetic head embodying the elements chosen
so that both the read and write ef-  present invention. ficiencies are over
fifty percent, the problem being  The present invention is described as
embodied that, if the MR element effectively shunts the trans-  in a
magnetic disk file as shown in Fig. 1. At least one ducing gap, the
reluctance of the MR element must be  rigid rotatable magnetic disk 11 Is
supported on a low for good read efficiency and high for good write  55
spindle and rotated by a disk drive motor (not shown). efficiency.
The magnetic recording media on each disk is in the According to the
present invention, there is pro-  form of an annular pattern of concentric
data tracks vided a thin-film magnetic head forwriting data to and  d as
shown on disk 11. 2    



3                  EP 0 501 603 B1                4 As the disks rotate,
the sliders are moved radially  by an air bearing formed during relative
motion be- in and out so that the heads may access different por-  tween
the magnetic head 10 and the magnetic re- tions of the disk surface
containing the data. Each  cording medium 11 to a spacing of
afewmlcroinches, slider 13 supports oneormore read/write head 10 and  for
example. The structure of the magnetic head 10 is attached to an actuator
arm 15 by means of a sus-   5   at the ABS 34 (Fig. 3) comprises first pole
12 and sec- pension 17. The suspension 17 provides a slight  ond pole 14
separated by the write transducing gap spring force which biases the slider
13 against the  22. In the embodiment shown, write transducing gap disk
surface. Each actuator arm 15 is attached to ac-  22 is formed by first and
second gap insulation layers tuatormeans 19. The actuatormeans 19shownsche-
36, 38, the flux guide 24, and a third gap insulation matically in Fig. 1
is a rotary actuator which is oper-  10  layer 40. able to move actuator
arm 15 in a controlled manner  The lower part 241 of flux guide 24 extends
from about pivot point 21 as known In the art so that slider  the ABS 34 to
gap 28, and the upper part 24u of flux 13 and the associated read/write
head 10 can be  guide 24 extends from gap 28 to the end 26 of mag- moved
toa chosen one ofthe data tracks on magnetic  netic yoke 16. Flux guide
parts 241 and 24u are both recording medium 11.                         15
shown in Fig. 2 as having parallel sides. However, the During operation of
the disk file, the rotation of  lower part 241' (Fig. 5) can be tapered
from a width W the disk generates an air bearing between the slider  at gap
28 to a narrower width T at ABS/34 to more 13 and the disksurface. The air
bearing thus counter-  easily accommodate narrow trackapplications. In ad-
balancestheslight spring force of the suspension and  dition, flux guide
parts 241 and 24u are both shown in supports the slider 13 off the disk
surface during op-  20  Figs. 3 and 4 as comprising a single layer of
magnetic eration.                                         material.
However, flux guide parts 241 and 24u may The above description of a
typical disk file, and  comprise a laminated structure as shown in Fig. 8.
the accompanying illustration of it in Fig. I are forrep-  The flux guide
parts 241 and 24w comprise alternate resentative purposes only. It should
be apparent that  thin layers of a ferromagnetic material 23 and a non-
diskfiles may contain a large numberofdisks and ac-  25  magnetic material
25. Flux guide parts 241 and 24w tuators, and that each actuatormaysupporta
number  may also comprise a closed flux structure (Fig. 7) in of sliders.
which the ferromagnetic material 27 has edge clo- Referring to Fig. 2 of
the drawings, the thin film  sures around the non-magnetic material 29. The
legs magnetic head 10, according tothe present Invention,  16r and 161 of
the magnetic yoke may also be pro- comprises a first pole 12, a second pole
14 and mag-  30  duced with a laminated or flux closed structure, if de-
netic yoke 16 which is contiguous with the second  sired. pole 14. Apairof
coils 18 and 20 are wrapped helically  The MR element 30 (Figs. 2 and 3) is
normal to about the magnetic yoke 16 and arranged so that a  flux guide24
so thatthe direction ofcurrentflow in the low reluctance magnetic circuit
allows most of the  MR element is essentially parallel to the ABS 34, and
magnetomotive potential applied by the coils 18, 20   35  the MR element is
separated from flux guide 24 by the to appear between first pole 12 and
second pole 14  second gap insulation layer 38. Electrical conductor across
a write gap 22. These elements provide a thin  leads 42,44 provide
electrical contact to MR element film magnetic write head with relatively
low flux leak-  30, and READ control circuits 46 are coupled across age
between the two legs of the magnetic yoke 16 so  conductor leads 42, 44.
Although MR element 30 is thatwriting can be accomplished with high
efficiency.  40  shown as comprising a single layer, it is known in the
Aflux guide 24 is cantered in the gap 22 between  art that the MR layer 30
may comprise other layers as first pole 12 and second pole 14 and forms a
relatively  well, such as biasing layers, for example. In addition, low
reluctance path along the centre of the magnetic  the MR element may
require more than two conductor yoke 16 between the coils 18, 20 and flux
guide 24  leads. extends to the centre of the yoke 16 on the end 26 of  45
In the embodiment shown In Fig. 2 the MR ele- the yoke 16 which Is opposite
the write gap 22. Agap  ment 30 and electrical conductor leads 42 and 44
are 28 is provided in flux guide 24 at a position remote  arranged so that
current flows substantially normal to from write gap 22, and a
magnetoresistive (MR) ele-  the flux guide 24 through the MR element 30.
This ar- ment 30 is positioned across gap 28 so that the signal  rangement
is suitable for many applications. How- flux in the flux guide 24 enters MR
element 30 and   50  ever, as track widths become narrower, the embodi-
significantly rotates the magnetisation in the MR ele-  ment shown in Fig.
8 becomes increasingly more de- ment 30.
sirable. In this embodiment, the MR element 64 is In operation, the thin
film magnetic head 10 Is  elongated In a direction along the flux guide
24". The positioned closely adjacent to the magnetic recording
electrically conducting leads 88 and 68 are arranged medium 11 which may
comprise a magnetic disk or  55  so that the current flow through the MR
element 64 is tape, for example. The separation between the air
substantially parallel to the flux guide 24". This ar- bearing surface
(ABS) 34 of the magnetic head 10  rangement provides increased squares of
resistance and the magnetic recording medium 11 is maintained  for narrow
track applications. 3    



5                   EP 0 501 603 B1                6 Magnetic yoke 16 is
defined as an open yoke    tised for MR sensing. since the two legs 181 and
16r are, for most of their  An alternate embodiment of the thin film
magnet- length, displaced in the direction which would be the  ic head is
shown In Fig. 11, and this is currently the cross track direction when the
magnetic head 10 is in  preferred embodiment In this embodiment the basic
use. In a preferred embodiment, the distance be-   5   head structure
remains the same as the Fig. 2 em- tween the opposite legs 161 and 16r of
the magnetic  bodiment. However, the back closure 62 of the mag- yoke 18 is
more than 100 times the write gap 22    netic yoke 16' Is in the form of an
inverted Vwith easy length for a majority of the length of the magnetic
axis orientation as shown by the arrows in Fig. 11. The yoke 16. Coils 18
and 20 are fabricated helicallyabout  easy axis orientation is established
by applying a suit- the legs 161 and 16r rrespectivelyofthe magneticyoke
10  able magnetic field in the direction of the arrows dur- 16.
ing the deposition of the magnetic material which Each of the coils 18 and
20 are provided with two  forms the magnetic yoke 16' and the flux guide
24'. electrical leads 48, 50 and 52, 54 respectively, and  The same
variations in connections to the coils can the senseofwindingofthe coils
18,20on legs 161 and  be made as described above with respect to the Fig.
16r magnetic yoke 16 is opposite. By connecting   15   2 embodiment. WRITE
control circuits 56 across electrical leads 48  The thin film magnetic head
10 is fabricated by and 54 and connecting electrical leads 50 and 52 to-
the use of suitable deposition and patterning techni- gether, a WRITE
current I produces a flux in the di-  ques that are known in the art. The
bottom layerofthe rection of arrow 58 In leg 161 of magnetic yoke 16 and
coils is deposited first This is followed by a layer of produces a flux in
the direction of arrow 60 in leg 16r  20  insulation, either dielectric
material such as alumina of magnetic yoke 16. This flux provides a
substantial  or hard baked resist. This layer electrically Insulates
magnetomotive potential difference between first   the coilsfrom the yoke
structure. The partofthe mag- pole 12 and second pole 14 which provides an
effi-  netic yoke which comprises first pole 12 and extends cient WRITE
process. In the WRITE process, to the  to the straight leg 16r is deposited
next, followed by firstorder, no WRITE fluxflows through the fluxguide   25
the deposition of an insulatorlayer70 to provide a pla- 24 due to the
symmetry of the magnetic yoke 16, so  nar surface for the deposition of the
other head com- there is minimal disturbance of the read head by the
ponents. The flux guide 24, the MR layer 30, and the WRITE process.
Equivalent operation can be ob-     electrical leads are deposited, along
with the appro- tained by connecting the two coils together Internally
priate insulating layers prior to the deposition of the as shown in Fig. 9
in which conductor 47 is deposited   30  remainderof the magneticyoke. The
Insulating layers to connect coils 18 and 20.
include hard baked resist to insulate the coils 18, 20 In a READ operation,
a sense current from READ  and a mound 72 or non-magnetic spacer member
control circuits 46 is passed through electrical leads  (Fig. 4) to define
the zero throat position. Suitably pat- 42 and 44 through the MR element
30. The sense cur-  terned dielectric, insulating material such as alumina
rent magnitude is selected at a level which provides   35  may also be
used. a bias so that the MR element 30 is biased to a linear  The remainder
of the magnetic yoke 16 is then part of its resistance vs. magnetic flux
characteristics  deposited and this includes the second pole 14 and curve.
Alternatively, biasing of the MR element 30  a contiguous structure which
comprises leg 161, back may be by means of a current of a chosen low level
closure 26, and leg 16r which is deposited directly magnitude in coils 18
and 20. In the embodiment  40  contacting the previously deposited layer of
magnetic shown in Fig. 10, biasing of the MR element may be  material which
extends to first pole 12. After the de- produced by means of a current of a
chosen low level  position of suitable insulating material, vias  are
magnitude in coil 18 and 20. Afirst current source 49  opened to the bottom
coil layersothat the top coil lay- is connected across terminals 48 and 50,
and a sec-  er can be deposited to provide electrical contact with ond
current source 53 is connected across terminals  45  the bottom coil layer
and produce a coil 18 helically 52 and 54. During a WRITE operation both
current   wrapped about leg 161 of the magnetic yoke and coil sources 49
and 53 produce a current I so that there  20 helically wrapped about leg
16r of the magnetic is no net flux in the central leg of the magnetic yoke.
yoke. During a READ operation current source 49 produces    There has been
described an Integrated inductive a current i and current source 53
produces a current  50  write/magnetoresistive read thin film magnetic head
-Iso that the resulting flux Is additive In the centre leg  comprising: an
open magnetic yoke having outside of magnetic yoke 16 where flux guide 24
is located.  legs and a central leg, said outer legs being overlap- The
level of current i utilised forthis biasing technique  ped atone end to
form confronting pole pieces having is sufficiently small that the
previously recorded data  a transducing gap between said pole pieces, said
is not disturbed. Signals produced by resistance va-  55  central leg
having an opening and being positioned riation of the MR element 28 due to
data previously re-  between said pole pieces at said one end and joined
corded on recording medium 11 are sensed by the    with said outer legs
atthe other end to produce asym- READ control circuits 46 as is
conventionally prac-  metrical yoke structure; a magnetoresistive element 4



7                  EP 0 501 603 B1                8 coupled across said
opening in said central leg; and  inated structure having alternate layers
of a fer- a winding on each of said outside legs wound in a dl-  romagnetic
material separated by layers of non- rection so that flux produced by
equally energizing  magnetic material. said windings Is equal and in
opposite directions in each of said outside legs.                   5   9.
A thin film magnetic head as claimed in any of Claims 1 to 7 wherein said
flux guide comprises a ferromagnetic material which is enclosed on all
Claims                                              sides by nonmagnetic
material. 1. A thin film magnetic head for writing data to and  10  10. A
magnetic recording system comprising: reading data from a magnetic medium,
the head         a magnetic recording medium (11) having comprising a
magnetic yoke structure having two  a plurality of tracks for the recording
of data; limbs (161, 16u) forming at one end confronting       a thin film
magnetic head (10) as claimed pole pieces (12, 14) having a write gap (22)
there-  In any preceding claim maintained in a closely between, each limb
being wound with a coil (18,  15  spaced position relative to said magnetic
record- 20) so that the flux produced in each limb by    Ing medium during
relative movement between equally energising the coils is equal, a flux
guide  said magnetic head and said magnetic recording (24) being interposed
between said two limbs;    member; and characterised by:
actuator means connected to said mag- said flux guide (24) extending from
the transduc-  20  netic head for moving said head to selected ing gap so
that, when there is equal and opposite  tracks on said medium; flux in the
two limbs, there Is substantially zero    means operable in response to a
write cy- flux in the flux guide, the flux guide having an  cle to produce
acurrent signal of a predetermined opening therein; and a magnetoresistive
element  level in each of the coils so that the resulting flux (30, 64)
coupled across the opening, whereby  25  In said magnetic yoke is additive
at said write gap data recorded on a magnetic medium can be        between
said pole pieces so that a magnetic pat- sensed by the magneto-resistive
element.        tern, representative of data, is recorded on said magnetic
recording medium in an area adjacent 2. A thin film magnetic head as
claimed in Claim 1  said write gap; and wherein said magnetoresistive
element (30, 64)  30    means operable in response to a read cy- is
elongated in a direction substantially normal to  cle to rotate the
magnetisation in said magnetor- said flux guide.
esistive element in response to previously record- ed magnetic fields being
read at said write gap. 3. A thin film magnetic head as claimed in Claim 1
wherein said magnetoresistive element (30, 64)  35 is elongated in a
direction substantially parallel to  Patentansprfiche said flux guide. 1.
Emn DWnnschichtmagnetkopf zum Schreiben/Le- 4. Athin film magnetic head as
claimed in any pre-  sen von Daten auflvon einem magnetischen Me- ceding
claim wherein said magnetic yoke has a   40  dlum, wobei der Kopf sine
magnetsche Joch- back closure at a position opposite to said write
struktur aufweist, mit zwei Schenkeln (161, 16u), gap.
die an elnem Ende einander gegenriberilegende PoistOcke (12, 14) bilden,
mitelnem dazwischen- 5. A thin film magnetic head as claimed in Claim 4
Ilegenden Schreibspalt (22), wobei jeder Schen- wherein said back closure
is In the shape of an In-  45  kel mit elner Spule (18, 20) umwickelt lst,
so daB verted V.                                        der In jedem
Schenkel durch gleichmASiges Erre- gen der Spulen erzeugte FluB gleich ist,
wobei 6. A thin film magnetic head as claimed in any pre-  zwIschen den
genannten belden Schenkeln sin ceding claim wherein said magnetic yoke
struc-   FluSpfad (24) angeordnet ist; und gekennzeich- ture is oriented
with an easy axis in a direction  5o  net dadurch, substantially normal to
said flux guide.         daB der genannte Flulpfad (24) von dem Wand-
lerspalt aus verlAuft, so daB, wenn In den belden 7. A thin film magnetic
head as claimed in Claim 1  Schenkein ein gleicher und entgegengesetzter
wherein said limbs are spaced apart a distance at  FluB vorhanden ist In
dem Flugpfad im wesent- least 100 times the write gap length.    55
lichen ein Null-FluB vorhanden ist, wobel der Flulfpfad Ober sine 6ffnung
verfflgt; und sin ma- 8. A thin film magnetic head as claimed in any pre-
gnetoresistives Element (30, 64), das Ober die ceding claim wherein said
flux guide has a lam-  ftfhung gekoppelt ist, wodurch auf sinem ma- 5
coupled across said opening in said central leg; and  inated structure
having alternate layers of a fer- 



a winding on each of said outside legs wound in a di-  romagnetic material
separated by layers of non- rection so that flux produced by equally
energizing  magnetic material. said windings is equal and in opposite
directions in each of said outside legs.                   5   9. A thin
film magnetic head as claimed in any of Claims 1 to 7 wherein said flux
guide comprises a ferromagnetic material which is enclosed on all Claims
sides by nonmagnetic material. 1. A thin film magnetic head for writing
data to and  10  10. A magnetic recording system comprising: reading data
from a magnetic medium, the head          a magnetic recording medium (11)
having comprising a magnetic yoke structure having two   a plurality of
tracks for the recording of data; limbs (161, 16u) forming at one end
confronting        a thin film magnetic head (10) as claimed pole pieces
(12,14) having a write gap (22) there-  In any preceding claim maintained
in a closely between, each limb being wound with a coil (18,  15  spaced
position relative to said magnetic record- 20) so that the flux produced in
each limb by    ing medium during relative movement between equally
energising the coils is equal, a flux guide  said magnetic head and said
magnetic recording (24) being interposed between said two limbs;
member, and characterised by:                                  actuator
means connected to said mag- said flux guide (24) extending from the
transduc-  20  netic head for moving said head to selected )       ing gap
so that, when there is equal and opposite  tracks on said medium; flux in
the two limbs, there is substantially zero     means operable in response
to a write cy- flux in the flux guide, the flux guide having an  cle to
producea current signal of a predetermined opening therein; and a
magnetoresistive element   level in each of the coils so that the resulting
flux (30, 64) coupled across the opening, whereby  25  in said magnetic
yoke Is additive at said write gap data recorded on a magnetic medium can
be         between said pole pieces so that a magnetic pat- sensed by the
magneto-resistive element.         tern, representative of data, is
recorded on said magnetic recording medium in an area adjacent 2. A thin
film magnetic head as claimed in Claim 1   said write gap; and wherein said
magnetoresistive element (30, 64)  30     means operable in response to a
read cy- is elongated in a direction substantially normal to  cle to rotate
the magnetisation in said magnetor- said flux guide.
esistive element in response to previously record- ed magnetic fields being
read at said write gap. 3. A thin film magnetic head as claimed in Claim 1
wherein said magnetoresistive element (30, 64)  35 is elongated in a
direction substantially parallel to  PatentansprOche said flux guide. 1.
Ein DWnnschichtmagnetkopf zum Schreiben/Le- 4. A thin film magnetic head as
claimed in any pre-  sen von Daten aui/on einem magnetischen Me- ceding
claim wherein said magnetic yoke has a   40  dium, wobel der Kopf eine
magnetische Joch- back closure at a position opposite to said write
struktur aufweist, mit zwei Schenkeln (161, 16u), gap.
die an einem Ende einander gegenOberliegende Polsticke (12,14) bilden,
miteinemdazwischen- 5. A thin film magnetic head as claimed in Claim 4
liegenden Schreibspalt (22), wobei jeder Schen- wherein said back closure
Is in the shape of an in-  45  kel mit elner Spule (18, 20) umwickelt ist,
so da(3 verted V.                                         der In jedem
Schenkel durch gleichmfilges Erre- gen der Spulen erzeugte FluM gleich 1st,
wobei 6. A thin film magnetic head as claimed in any pre-  zwischen den
genannten belden Schenkeln ein ceding claim wherein said magnetic yoke
struo-    Flulpfad (24) angeordnet lst; und gekennzeich- ture Is oriented
with an easy axis in a direction  5o  net dadurch, substantially normal to
said flux guide.          dag der genannts Flui~pfad (24) von dem Wand-
lerspalt aus verliuft, so daB, wenn in den beiden 7. A thin film magnetic
head as claimed in Claim I   Schenkeln emn gleicher und entgogengesetzter
wherein said limbs are spaced apart a distance at  FluB vorhanden lst, in
dem Flulpfad im wesent- least 100 times the write gap length.    5s
lichen ein Null-FluB vorhanden Ist, wobel der Flu~pfad fibereine Offnung
verfigt; und sin ma- S. A thin film magnetic head as claimed in any pre-
gnetoresistives Element (30, 64), das Ober die ceding claim wherein said
flux guide has a lam-   6ffnung gekoppelt 1st, wodurch auf einem ma- 5    9
EP 0 501 603 B1                 10    I IIII      HE IIli.I I I Il * C   L
M   S* gnetischen Medium aufgezeichnete Daten von        bel elner
relativen Bewegung zwischen dem ge- 



dem magnetoresistiven Element gelesen werden      nannten Magnetkopf und
dem genannten ma- konnen.
gnetischen Aufzeichnungselement in elnem en- gen Abstand gehalten wird; 2.
Ein Dulnnschichtmagnetkopf nach Anspruch 1,   5   Stellantriebsmittel, die
mit dem genannten Ma- bei dem das genannte magnetoresistive Element
gnetkopf verbunden sind, zum Bewegen des ge- (30, 64) in einer Richtung
verlangert ist, die im  nannten Magnetkopfes zu ausgewahiten Spuren
wesentlichen senkrecht zu dem genannten FluB-     auf dem genannten Medium;
pfad liegt.                                       Mittel, die in Antwort
auf elnen Schreibzyldus ein 10     Stromsignal eines vorbestimmten Pegels
injeder 3. Ein Dfnnschichtmagnetkopf nach Anspruch 1,        der Spulen
erzeugen, so daB der resultierende bel dem das genannte magnetoresistive
Element     FluB In dem genannten magnetischen Joch an (30, 64) in einer
Richtung verilangert let, die im  dem genannten Schreibspalt zwischen den
ge- wesentlich parallel zu dem genannten Fluipfad     nannten PolstOcken
additiv ist, so daB ein ma- verliuft.                                 1s
gnetisches Muster, das die Daten darstelt, auf dem genanntbn magnetischen
Aufzeichnungs- 4. Ein DOnnschichtmagnetkopf nach jedem dervor-      medium
in elnem Bereich aufgezeichnetwird, der angehenden Anspruche, bei dem das
genannte        an den genannten Schreibspalt angrenzt; und magnetische
Joch in einer Position, die dem ge-   Mittel, die in Antwort auf einen
Lesezyldus die nannten Schreibspalt gegenflberliegt, einen hin-  20
Magnetisierung in dem genannten magnetoresi- tbron Schlug aufweist.
stiven Element in Antwort auf zuvor aufgezeich- nete Magnetfelder, die an
dem genannten 5. Eln Dulnnschichtmagnetkopf nach Anspruch 4,
Schrelbspalt gelesen werden, drehen. bei dem dergenannte hintere SchluIdie
Form ei- nes umgekehrten V hat.                    25 Rovendicatlions 6.
Ein DOnnschichtmagnetkopf nach jedem voran- gehenden Anspruch, bei dem die
genannte ma-    1. TAte magnetique A ftlm mince pour 6crire des gnetische
Jochstruktur in einer Vorzugsrichtung   donn6es sur un milieu magnetique et
pour lire ausgerichtet ist, die im wesentlichen senkrecht  30  des donnees
A partir de celui-ci, la tfte compre- zu dem genannten Flulpfad verlAuft.
nant une structure de bobine magn6tique comportant deux branches (161, 18u)
formant A 7. Ein Dfnnschichtmagnetkopf nach Anspruch 1,        une
extr6mit6 des piaces polaires en vie-a-vis bel dem die genanntbn Schenkel
einen Abstand      (12,14) ayantun entrefer(22) entreelles, chaque
voneinander aufweisen, der mindestens das  35     branche 6tant enroulee
par un bobinage (18, 20) 100-fache der Schreibspaltlinge betragt.
de telie sorte quo le flux produit dans chaque branche en excitant
egalement les bobines est 8. Ein DOnnschichtmagnetkopf nach jedem voran-
egal a un guide de flux (24) Interpose entre les- gehenden Anspruch, bei
dem dergenannte FluB-      dites deux branches; et caractirlsee par le fait
pfad eine Schichtstruktur aufweist, mit abwech-  40  que ledit guide de
flux (24) s6tend depuis Ientre- selnden Schichtbn aus elnem
ferromagnetischen     fer de transduction de telle sort. quo, lorsqu'il y
Material, getrennt durch Schichton aus einem      a un flux 6gal et oppose
dans les deux branches, nichtmagnetiechen Material.                      ii
y a un flux sensiblement nul dans Is guide de flux, le guide de flux ayant
une ouverture dans 9. Eln Dunnschichtmagnetkopf nach jedem der An-  45
colui-ci; et un element magn6tor6sistif (30, 64) spruche 1 bis 7, bei dem
der genannte FluBpfad    coupl6 sur l'ouverture, grace A quoi les donn6es
ein ferromagnetisches Material umfalt, welches    enregistrees sur un
support magnetique peuvent auf alien Seoten von nichtmagnetischem Material
etre d6tectees par l6l6ment magnetoresistif. umschlossen Ist. so  2. Trte
magnetique A film mince selon la revendica- 10. Ein
magnetischesAufzeichnungssystem, dasfol-     tion 1 dans laquelle ledit
element magnetorisistif gendes umfait:
(30, 64) a une forme allongee dane une direction ein magnotisches
Aufzeichnungsmedium (11)         sensiblement normale audit guide de flux.
mit elner Vieizahl von Spuren zum Aufzelchnon von Daten;
65  3. Tdte magnhtique A film mince selon la revendica- einen
Dfnnschlchtmagnetkopf (10) nach jedem       tion 1, dans laquelle ledit
element magnetoresis- vorangehenden Anspruch, der, bezogen auf das      tif
(30, 64) a une forms allongee dane une direo- gonanntb magnetische
Aufzeichnungsmedium          tion sensiblement paralible audit guide de
flux. 6    11                 EP 0 501603 B1                  12    1111
11111 I  li 4. lrte magn6tique t film mince selon l'une quel-          un
moyen pouvantfonctionneren r6ponse 



conque des revendications pr6cedentes dans la-    A un cycle de lecture
pour faire tourner l'aiman- quells ladite bobine magn6tique a une fermeture
tation dans ledit element magn6tor6slstif en re- arribre opposee audit
entrefer d'eriture.         ponse A des champs magn6tiques enregistr6e au 5
pr6alable en cours de lecture au niveau dudit en- 5. lTte magnetique A film
mince selon la revendica-  trefer d'crlture. tion 4, dans laquelle ladite
fermeture arriere a la form d'un V invers6. 6.  te magnetique A film mince
salon l'une quel-  io conque des revendications prec6dentes dans la- quelle
ladite structure de bobine magnetique est orilentee avec un axe facile dans
une direction sensiblement normale audit guide de flux. 15 7.  te
magnetique a film mince salon la revendica- tion I dans laquelle lesdites
branches sont espa- c6es d'une distance d'au moins 100 fois la Ion- gueur
de l'entrefer d'criture. 20 S.  te magn6tique A film mince selon l'une
quel- conque des revendications prho6dentes dans la- quelle ledit guide de
flux a une structure en cou- ches comportantdes couchesalternees d'un ma-
terlau ferromagnhtique separees par des cou-  25 ches de materiau non
magn6tique. 9. lte magn6tique A film mince salon 'une quel- conque des
revendications I A 7 dans laquelle le- dit guide de flux comporte un
mat6riau ferroma-  3o gnetique qui est entoure sur tous les cotes par un
mat6riau non magn6tique. 10. Systeme d'enregistrement magnetique compre-
nant:                                     3s un support d'enregistrenment
magn6tique (1) ayant une pluralite de pistes pour l'enregistre- ment de
donnees; une t~te magnetique A film mince (10) se- Ion l'une quelconque des
revendications preco-  40 dentes maintanue dans une position etroitement
espac6e par rapport audit support d'enregistre- ment magnetique au cours
d'un deplacement re- latif entre ladite tote magnetique et ledit element
d'enregistrement magnetique;              45 un moyen d'actbonnement
connecte A ladi- tb tote magn6tique pour deplacer ladite tote sur des
pistes selectionnees sur ledit support un moyen pouvant fonctionner en
reponse A un cycle d'ecriture pour produire un signal de  6o courant d'un
niveau preditermine dans chacune des bobines de tele sorts que le flux
resultant dans ladite bobine magnetique s'ajoute dans ledit entrefer
d'eilture entre lesdites places polaires de telle sorte qu'une
configuration magnetique,  55 representative de donnees, eat enregistree
sur ledit support d'enregistrement magnetique dans une zone adjacente audit
entrefer d'ecriture; et 7    


