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in the central region; a pair of conductors elec- trically connected to
opposite ends of said central This invention relates to a magnetoresistive
region of the magnetoresistive layer; and means for transducer for reading
information signals from a  supplying a bias current to the pair of
conductors magnetic record medium.                        5   to
magnetically bias the magnetoresistive layer with An MR sensor detects
magnetic field signals    transverse bias of a level sufficient to maintain
the through the resistance changes of a read element   magnetoresistive
layer in a high sensitivity con- made from a magnetoresistive material as a
func-   dition whereby, upon connection of the pair of tion of the amount
and direction of magnetic flux  conductors to a signal sensing means, the
signal being sensed by the element.                  10  sensing means
determines the resistance changes Problems with MR sensors of unstable
operat-   in the magnetoresistive layer as a function of the ing
characteristics and Barkhausen noise have      fields which are intercepted
by the magnetoresis- limited their use. These problems arise because
tive layer, characterised in that:- the nomagnetic there generally exists
more than one stable state  decoupling layer covers only a central region
of the for the magnetization, a degeneracy which typically  16
magnetoresistive layer. produces various multi-domain configurations. Ran-
How the invention can be carried out will now dom changes in this
configuration are the cause of  be described by way of example, with
reference to the above-mentioned unstable operating character-  the
accompanying  diagrammatic  drawings, in istics and Barkhausen noise.
which: EP -A- 0 216 062 discloses how patterned   20     Fig. 1 is an end
view of a known magnetoresis- longitudinal bias may be used to overcome the
tive read transducer assembly; aforementioned problems. More particularly,
a Ion-    Fig. 2 is an end view of one magnetoresistive gitudinal bias is
produced in the end regions only    read  transducer assembly  embodying
the of the MR layer to maintain the end regions in a    present invention;
single domain state and these single domain states   25  Fig. 3 is an end
view of another magnetoresis- induce a single domain state in the central
region    tive read transducer assembly embodying the of the MR layer. In a
specific embodiment, a thin    invention; film of soft magnetic material is
provided parallel   Fig. 4 is a exploded perspective view which to, but
spaced from, the MR layer to also produce     shows the magnetization
configuration of the a transverse bias in the central region only of the
30    thin film of soft magnetic material and the MR MR layer to maintain
the central region, where the    layer of the magnetic read transducer
assembly output signal is sensed, in a linear response mode.   of Fig. 2;
The introduction of the soft magnetic material may,   FIG. 5 is a plan view
of a further magnetoresis- however, give rise to some problems.
Specifically,   tive read transducer embodying the invention; as a single
domain state is induced only in the end   35  and regions of the MR layer
and the domain state in       Fig. 6 is an end view of another
magnetoresis- the end regions of the soft magnetic bias film is left  tive
read transducer assembly embodying the undefined, the total amount of
magnetic flux com-    invention. in from the passive end regions is still
un-       A known magnetic read head 11 incorporates a defined and some
unstable operating characteris-  40  magnetoresistive (MR) sensor 10 (Fig.
1) having tics and Barkhausen noise may still occur.         three regions,
an active region 14 where actual This invention seeks to maintain the
magnetiz-  sensing of data is accomplished, and end regions ation within
the passive end regions of a MR sen-  12. The regions are biased in
different ways with sor in a single domain state, so as to keep at a
longitudinal bias only in the end regions 12 and constant value the
magnetic flux entering the cen-  45 transverse bias in the active region
14. The longitu- tral active region of the MR sensor from the pas-  dinal
bias is produced by an antiferromagnetic ex- sive end regions.
change bias layer 15 which is deposited in direct The invention provides a
magnetoresistive read  physical contact with MR layer 10. The transverse
transducer comprising: a thin magnetoresistive lay-  bias is produced by
soft magnetic film layer 16 er, a nonmagnetic decoupling layer covering the
so   which is separated from MR layer 10 by a thin magnetoresistive layer;
a thin film of soft magnetic  nonmagnetic spacer layer 17 whose purpose is
to material covering the decoupling layer; longitudinal-  prevent, within
the active central region, a magnetic bias producing means for producing a
longitudinal  exchange coupling between the MR layer 10 and bias directly
in only end regions of the mag-      the soft magnetic film layer 16. The
distance be- netoresistive layer of a level sufficient to maintain  55
tween the inner edges of conductors 18 and 19 the end regions of the
magnetoresistive layer in a  comprises the detection region over which the
out- single domain state, the single domain states of the  put signal is
sensed. end regions thereby inducing a single domain state     The design
of this sensor is based on the 



2    3                EP 0 265 798 B1                    4 premise that
with the end regions 12 in a single  4, in the central region 26 of the MR
sensor 22 so domain state, the central region 14 is forced into a  that the
MR sensor 22 is maintained in a high single domain state so long as the
longitudinally  sensitivity condition. In the embodiment shown in Unbiased
central region is not too long in compari-  Fig. 2, the transverse bias is
provided in a central [err]on to the height of the sensor. This sensor
design   5   active region Ra. has been demonstrated to provide much more
sta-      In the embodiment of Fig. 3, the MR layer 22' ble operating
characteristics and better suppres-  is deposited as before, but, in this
embodiment, the sion of Barkhausen noise than designs without ex-  extent
of the thin nonmagnetic spacer layer 28  is change biasing provisions,
while at the same time  less than the distance between the inner edges of
not to adversely affect sensor sensitivity as with  10  the conductor leads
34' and 36' and antiferromag- designs having continuous exchange bias over
the  netic layer 32. The central active region Ra is active and passive MR
sensor segments.            again defined by the extent of the MR sensor
With reference to Fig. 2, a magnetic read head  within the central region
in which a bias current and assembly 20 embodying the invention, comprises
a  thin spacer layer 28' are present. In common with magnetoresistive (MR)
sensor 22, which is pro-  15  the embodiment shown in Fig. 2, the position
of the vided with longitudinal bias for domain suppression  MR sensor 22
and the soft magnetic film layer 30' applied only to the end regions 24 and
is provided  can be reversed, if desired. with transverse bias for a linear
response mode      A further embodiment of the MR read trans- only in the
central region 26. The active read    ducer assembly is shown in FIG. 5 in
which the over which the output signal is sensed,  20   MR read transducer
assembly has a sensing edge corresponds to the part of the central region
26  56 which is closely spaced from the magnetic which is provided with
transverse bias.           medium during normal operation. In this embodi-
The MR sensor 22 is first deposited over both  ment the MR element 58 is
shaped so that only the end regions 24 and central region 26. Thin non-
active central region 60 of the sensor extends to magnetic spacer layer 28
is deposited only in the   25  the sensing edge. The active region (shown
shaded central region 26 and soft magnetic film layer 30 is  in the
drawing) 60 is defined by the extent of the deposited over both the end
regions 24 and the    spacer member in common with the embodiment central
region 26. The soft magnetic film layer 30  shown in Fig. 3. The end
regions 62 of the MR is separated from MR sensor 22 in the central
element 58 are tapered to become wider with in- region 26 by thin spacer
layer 28 so that a trans-  30  creasing distance from the central region
and tilted verse bias can be produced only in the central    away from the
sensing edge, and conductor leads region 26 of the MR sensor 22 to produce
a linear  64 and 66 are in contact with the end regions 62 response mode in
MR sensor 22. Although the MR    away from the sensing edge. sensor 22 is
shown as deposited first in Fig. 2, soft  The embodiment of the MR read
transducer magnetic film layer 30 could as well be deposited   35  assembly
shown in FIG. 5 has the advantage of first, followed by thin spacer layer
28 and then by  less sensitivity to its operating environment since the MR
sensor 22. An antiferromagnetic layer 32 is  only the central region of the
MR element extends deposited over the soft magnetic film layer 30 only  to
the sensing edge. The fact that the conductor in the end regions 24.
Antiferromagnetic layer 32  leads do not extend to the sensing edge eases
creates an interfacial exchange interaction with the   40  mechanical
problems, and the tapering and tilting soft magnetic film layer 30 that
results in an effec-  of the MR sensor in the end regions leads to tive
bias field experienced by soft magnetic film  reduced side reading. Since
any deterioration of layer 30 and also by the MR sensor 22 which is in  the
MR, sensor/conductor lead electrical contact contact with the soft magnetic
film layer 30. The  adversely affects the sensitivity profile, this design
resulting bias field is oriented longitudinally for  45  prevents
deterioration since the electrical contact is domain suppression as is
shown in Fig. 4. Conduc-  not exposed at the sensing edge. tor leads 34 and
36, over which the output signal is  In the embodiment of Fig. 6, a
magnetic read sensed, are deposited only in the end regions 24  head 120
incorporates an MR sensor 122 provided over the antiferromagnetic layer 32.
with longitudinal bias for domain suppression only A bias current source 35
is connected between   50  in its end regions 124 and with transverse bias
for conductor leads 34 and 36 to produce a bias       a linear response
mode only in its central region current in the central region 26 of the MR
sensor  126. The active read region Ra, over which the 22 to magnetically
bias the MR sensor with trans-  output signal is sensed, corresponds to the
part of verse bias. The transverse bias is produced in that  the central
region 126 which is provided with trans- 



part of the central region 26 of the MR sensor 22 in  55  verse bias. which
the bias current and the thin spacer layer 28  The MR sensor 122 is first
deposited over both are both present. The transverse bias produces    end
regions 124 and central region 126. A spacer magnetization at a chosen
angle, as shown in Fig.  layer 128 is formed only over the central region 3
5                 EP 0 265 798 B1                      6 126 of the MR
sensor layer 122 and a soft mag-      ation configuration thereby
eliminating the need for netic film layer 130 is formed only over the
spacer  device initialisation. layer 128 so that a transverse bias can be
pro- ed only in the central region 126 of the MR     Claims sensor 122 to
produce a linear response mode in   5 MR sensor 122. An antiferromagnetic
layer 132 is    1. A magnetoresistive read transducer compris- formed only
in the end regions of MR sensor layer       ing: 122. Antiferromagnetic
layer 132 creates an inter-          a thin magnetoresistive layer (22),
facial exchange interaction with the MR sensor 122          a nonmagnetic
decoupling layer (28) cov- that results in an effective bias field
experienced by   10  ering the magnetoresistive layer; the MR sensor 122,
and this bias field is oriented          a thin film (30) of soft magnetic
material longitudinally for domain suppression. Conductor        covering
the decoupling layer; leads 134 and 136, over which the output signal is
longitudinal-bias producing means (32) for sensed, are deposited only on
the antiferromag-         producing a longitudinal bias directly in only
netic layer 132, i.e. only over the end regions 124   15  end regions (24)
of the magnetoresistive layer of MR sensor layer 122. The position of the
MR          of a level sufficient to maintain the end regions sensor 122
and the soft magnetic film layer 130         of the magnetoresistive layer
in a single do- can be reversed, if desired.
main state, the single domain states of end A bias current source 38 is
connected between        regions thereby inducing a single domain state
iductor leads 134 and 136 to produce a bias   20     in the central region;
current in the central region 126 of the MR sensor          a pair of
conductors (34,36) electrically 122 to magnetically bias the MR sensor with
trans-      connected to opposite ends of said central verse bias. The
transverse bias is produced in that     region of the magnetoresistive
layer; and part of the central region 126 of the MR sensor 122
means for supplying a bias current (35) to in which the bias current and
the spacer layer 128   25  the pair of conductors to magnetically bias the
are both present. The transverse bias produces          magnetoresistive
layer with transverse bias of magnetization at a chosen angle in the
central          a level sufficient to maintain the magnetoresis- region
126 of the MR sensor 122 so that the MR          tive layer in a high
sensitivity condition where- sensor 122 is maintained in a high sensitivity
con-     by, upon connection of the pair of conductors dition.
30       to a signal sensing means, the signal sensing Note that both the
soft magnetic film 130 and       means determines the resistance changes in
the spacer layer 128 extend only over the central       the
magnetoresistive layer as a function of the region 126 of the MR sensor 122
in contrast to the      fields which are intercepted by the mag-
arrangement in the known design of Fig. 1 in which      netoresistive
layer, the corresponding layers are continuous over the   35
characterised in that:- entire length of the MR sensor 10.
the nonmagnetic decoupling layer covers A magnetic read head embodying the
present          only a central region of the magnetoresistive invention
can be fabricated by any suitable method      layer. shown to those skilled
in the art. In a specific embodiment, a thin film of a suitable MR material
40  2. A transducer as claimed in claim 1, in which such as NiFe, a
patterned thin film spacer layer of     (Figs 2 and 3) the thin film of
soft magnetic a suitable material such as Ta, a soft magnetic film
material contacts the magnetoresistive layer on layer of a suitable
material such as NiFeRh, a layer    each side of the central region
thereof. of antiferromagnetic material such as MnFe, and conductive leads
are deposited upon a suitable  45  3. A transducer as claimed in claim 2,
in which substrate in successive layers which are appro-         (Fig 2)
the longitudinal-bias producing means priately patterned using lithographic
thin film pro-    and the pair of conductors overlap the non- cessing
techniques known to those skilled in the        magnetic decoupling layer.
art. It can be seen that the magnetic read head   50  4. A transducer as
claimed in claim 2, in which 



embodying the present invention has a soft film         (Fig. 3) the
longitudinal-bias producing means transverse bias exclusively in the active
part of the   (32') and the pair of conductors (34',36') are central region
of the head since the spacer layer       disposed only over the outermost
parts of the served to break the exchange coupling between           end
regions of the magnetoresistive layer (22'), the MR sensor and the soft
magnetic film. The use   55  so that the innermost parts of the end regions
of the present invention increases the range of         are not covered by
the pair of conductors. stable operation relative to the various disturb
con- ditions. It also self-Initiates the proper magnetiz-  5. A transducer
as claimed in claim 1, in which 4    5                 EP 0 265 798 B1
6        *   C    L   M   S 126 of the MR sensor layer 122 and a soft mag-
ation configuration thereby eliminating the need for netic film layer 130
is formed only over the spacer  device initialisation. layer 128 so that a
transverse bias can be pro- [err]ed only in the central region 126 of the
MR     Claims sensor 122 to produce a linear response mode in   5 MR sensor
122. An antiferromagnetic layer 132 is   1. A magnetoresistive read
transducer compris- formed only in the end regions of MR sensor layer
ing: 122. Antiferromagnetic layer 132 creates an inter-        a thin
magnetoresistive layer (22), facial exchange interaction with the MR sensor
122         a nonmagnetic decoupling layer (28) cov- that results in an
effective bias field experienced by   10  ering the magnetoresistive layer;
the MR sensor 122, and this bias field is oriented        a thin film (30)
of soft magnetic material longitudinally for domain suppression. Conductor
covering the decoupling layer; leads 134 and 136, over which the output
signal is        longitudinal-bias producing means (32) for sensed, are
deposited only on the antiferromag-        producing a longitudinal bias
directly in only netic layer 132, i.e. only over the end regions 124   15
end regions (24) of the magnetoresistive layer of MR sensor layer 122. The
position of the MR         of a level sufficient to maintain the end
regions sensor 122 and the soft magnetic film layer 130        of the
magnetoresistive layer in a single do- can be reversed, if desired.
main state, the single domain states of end A bias current source 38 is
connected between      regions thereby inducing a single domain state
inductor leads 134  and 136 to produce a bias   20     in the central
region; current in the central 1region 126 of the MR sensor        a pair
of conductors (34,36) electrically 122 to magnetically bias the MR sensor
with trans-     connected to opposite ends of said central verse bias. The
transverse bias is produced in that    region of the magnetoresistive
layer; and part of the central region 126 of the MR sensor 122        means
for supplying a bias current (35) to in which the bias current and the
spacer layer 128   25  the pair of conductors to magnetically bias the are
both present. The transverse bias produces         magnetoresistive layer
with transverse bias of magnetization at a chosen angle in the central
a level sufficient to maintain the magnetoresis- region 126 of the MR
sensor 122 so that the MR         tive layer in a high sensitivity
condition where- sensor 122 is maintained in a high sensitivity con-    by,
upon connection of the pair of conductors dition.
30      to a signal sensing means, the signal sensing Note that both the
soft magnetic film 130 and       means determines the resistance changes in
the spacer layer 128 extend only over the central      the magnetoresistive
layer as a function of the region 126 of the MR sensor 122 in contrast to
the     fields which are intercepted by the mag- arrangement in the known
design of Fig. 1 in which     netoresistive layer, the corresponding layers
are continuous over the   35     characterised in that:- entire length of
the MR sensor 10.                        the nonmagnetic decoupling layer
covers A magnetic read head embodying the present          only a central
region of the magnetoresistive invention can be fabricated by any suitable
method     layer. wn to those skilled in the art. In a specific embodiment,
a thin film of a suitable MR material  40  2. A transducer as claimed in
claim 1, in which such as NiFe, a patterned thin film spacer layer of
(Figs 2 and 3) the thin film of soft magnetic a suitable material such as
Ta, a soft magnetic film   material contacts the magnetoresistive layer on
layer of a suitable material such as NiFeRh, a layer   each side of the
central region thereof. of antiferromagnetic material such as MnFe, and
conductive leads are  deposited upon a suitable  45  3. A transducer as
claimed in claim 2, in which substrate in successive layers which are
appro-        (Fig 2) the longitudinal-bias producing means 



priately patterned using lithographic thin film pro-   and the pair of
conductors overlap the non- cessing techniques known to those skilled in
the       magnetic decoupling layer. art. It can be seen that the magnetic
read head   so  4. A transducer as claimed in claim 2, in which embodying
the present invention has a soft film        (Fig. 3) the longitudinal-bias
producing means transverse bias exclusively in the active part of the
(32') and the pair of conductors (34,36') are central region of the head
since the spacer layer      disposed only over the outermost parts of the
served to break the exchange coupling between          end regions of the
magnetoresistive layer (22), the MR sensor and the soft magnetic film. The
use  55  so that the innermost parts of the end regions of the present
invention increases the range of        are not covered by the pair of
conductors. stable operation relative to the various disturb con- ditions.
It also self-initiates the proper magnetiz-  5. A transducer as claimed in
claim 1, in which 4    7                 EP 0 265 798 B1
11111111111111111111111111 (Fig. 6) the thin film (130) of soft magnetic
domanenzustande von Endbereichen hiedurch material does not overlap the
decoupling layer     einen Eindomanenzustand in dem Zentralbe- (128).
reich induzieren, ein Paar von Leitem (34, 36), die mit gegen- A transducer
as claimed in any preceding   5       Uberliegenden Enden des
Zentralbereichs der claim, in which the magnetoresistive layer is
magnetoresistiven Schicht elektrisch verbun- composed of NiFe.
den sind, und ein Mittel (35), welchem dem Paar von Leitem 7. A transducer
as claimed in any preceding           einen Vormagnetisierungsstrom
zufUhrt, um claim, in which the longitudinal-bias producing   10  die
magnetoresistive Schicht mit einer Quer- means comprises a thin film of
antiferromag-       vormagnetisierung vorzumagnetisieren, deren netic
material in direct contact with the end      Pegel ausreichend ist, um die
magnetoresisiti- regions of the magnetoresistive layer.             ve
Schicht in einem hochempfindlichen Zu- stand zu halten, wobei nach
Verbinden des 8.  A transducer as claimed in claim 7, in which   15
Leiterpaares mit einem Signalerfassungsmittel the thin film of
antiferromagnetic material is     das Signalerfassungsmittel die
Widerstandsan- MnFe.                                              derungen
in der magnetoresistiven Schicht als Funktion der von der magnetoresitiven
Schicht 9. A transducer as claimed in any preceding           aufgefangenen
Felder bestimmt, claim, in which the soft magnetic material is  20  dadurch
gekennzeichnet, daO NiFeRh.                                            die
nichtmagnetische Entkopplungsschicht le- diglich einen zentralen Bereich
der magnetore- 10. A transducer as claimed in any preceding
sistiven Schicht bedeckt. claim, in which the decoupling layer is com-
posed of Ta.                              25  2. Wandler nach Anspruch 1,
bei welchem (Fig. 2 und 3) der dfnne Film aus weichmagneti- 11. A
transducer as claimed in any preceding          schem  Material mit der
magnetoresistiven claim, in which the magnetoresistive layer is
Schicht an jeder Seite ihres zentralen Berei- shaped so that only its
central region extends     ches in Kontakt steht. to a sensing edge.
30 3. Wandler nach Anspruch 2, bei welchem (Fig. 12. A transducer as
claimed in claim 11, in which     2) das die LAngsvormagnetisierung
erzeugen- the end regions of the magnetoresistive layer      de Mittel und
das Leiterpaar die nichtmagneti- are tilted away from said sensing edge.
sche Entkopplungsschicht iberlappen. 35 13. A transducer as claimed in
claim 11 or claim   4. Wandler nach Anspruch 2, be! welchem (Fig. 12, in
which the end regions of the mag-           3) das die
Langsvormagnetisierung erzeugen- netoresistive layer are tapered to become
de Mittel (32') und das Paar von Leitem (34'. wider with increasing
distance from said cen-       36') lediglich Uber den auBersten Teilen der
tral region.                              40       Endbereiche der
magnetoresistiven Schicht (22') angeordnet sind, sodaB die innersten Tel-
PatentansprUche                                       le der Endbereiche
nicht von dem Leiterpaar 



bedeckt sind. 1. Magnetoresistiver Lesewandler, welcher auf- weist:
46  5. Wandler nach Anspruch 1, bei welchem (Fig. eine dfnne
magnetoresistive Schicht (22),          6) der dUnne Film (130) aus
weichmagneti- eine die magnetoresistive Schicht bedeckende,      schem
Material die Entkopplungsschicht (128) nichtmagnetische Entkopplungsschicht
(28),         nicht iberlappt. einen die Entkopplungsschicht bedeckenden
dfinnen Film (30) aus weichmagnetischem Ma-  5o  6. Wandler nach einem der
vorgehenden AnsprO- terial,                                            che,
bei welchem die magnetoresistive Schicht ein eine Langsvormagnetisierung
erzeugendes        aus NiFe zusammengesetzt ist. Mittel (32), um lediglich
in Endbereichen (24) der magnetoresistiven Schicht direkt eine Vor-  7.
Wandler nach einem der vorgehenden AnsprU- magnetisierung in Lgngsrichtung
zu erzeugen,  55   che, bei welchem das eine Langsvomnagneti- deren Pegel
ausreichend ist, um die Endberei-     sierung erzeugende Mittel einen
dUnnen Film chen der magnetoresistiven Schicht in einem        aus
antiferromagnetischem  Material aufweist, Eindomanenzustand zu halten,
wobei die Ein-       der in direktem Kontakt mit den Endbereichen 5    9
EP 0 265 798 B1           111111111111111111111111111111 der
magnotoresistiven Schicht steht.              elevee ce qui fait que, lors
de la connexion de Ia paire de conducteurs a un moyen de detoc- 8. Wandler
nach Anspruch 7, bei welchem der          tion de signaux, le moyen de
detection de dOnne Film aus antiferromagnetischem Materi-      signaux
determine dans la couche magnetor6- \   al aus MnFe besteht.
5      sistive les changements de resistance en fonc- tion des champs qui
sont intercept6s par la 9. Wandler nach elnem der vorgehenden AnsprU-
couche magnetoresistive; che, be! welchem das weichmagnetische Mate-
caracteris6 en ce que: rial NiFeRh ist.
Ia couche de d~couplage non-magn6tique 10     rev~t uniquement une r6gion
centrale de la 10. Wandler nach einem der vorgehenden AnsprU-        couche
magndtoresistive. che, be! welchem die Entkopplungsschicht aus Ta besteht.
2. Transducteur selon la revendication 1, dans lequel (figures 2 et 3) le
film mince de mate- 11. Wandler nach einem der vorgehenden AnsprU-  is
riau magndtique doux fait contact avec la cou- che, bel welchem die
magnetoresistive Schicht     che magnetoresistive de chaque c8te de la so
geformt ist, daO sich lediglich ihr zentraler  region contrale de celle-ci.
Bereich zu einer AbfOhIkante hin erstreckt. 3. Transducteur selon la
revendication 2, dans Wandler nach Anspruch 11, bei welchem die  20
lequel (figure 2) le moyen de production de Endbereiche der
magnetoresistiven Schicht         polarisation longitudinale et la paire de
conduc- von der AbfuhIkante weggeneigt sind.              teurs chevauchent
la couche de d~couplage non-magnetique. 13. Wandler nach Anspruch 11 oder
12, be! wel- cher die Endbereiche der magnetoresistiven   25  4.
Transducteur selon la revendication 2, dans Schicht in einer Weise
zulaufend sind, das sie   lequel (figure 3) le moyen de production de mit
zunehmendem Abstand von dem Zentral-          polarisation longitudinale
(32') et la paire de bereich breiter werden.
conducteurs (34' 36') sont dispos6s unique- ment sur les parties le plus a
l'exterieur des Revendicatlons                               30
regions extremes de la couche magn~tor~sisti- ve (22') de sorte quo les
parties le plus a 1. Transducteur de lecture magn6tor6sistif, corn-
I'int6rieur des r6gions extr8mes ne solent pas prenant:
rev8tues par la paire de conducteurs. une couche magn~toresistive mince
(22); une couche de decouplage non-magn6ti-  3s  5. Transducteur selon la
revendication 1, dans que (28) revdtant la couche magn6tor~sistive;
loquel (figure 6) le film mince (130) de mat6- un film mince (30) de
mat6riau magn6tique      riau magnetique doux ne chovauche pas la doux
revatant la couche de d6couplage;            couche de decouplage (128). 



un moyen de production de polarisation longitudinale (32) pour produire
directement  40  6. Transducteur selon l'une quelconque des re- une
polarisation longitudinale uniquement dans    vendications precddentes,
dans lequel la cou- les r6gions extr8mes (24) de la couche magn6-     che
magnetoresistive est faite de NiFe. toresistive qui soit de niveau
suffisant pour maintenir les r~gions extremes de la couche   7.
Transducteur selon l'une quelconque des re- magnrtor6sistive dans un etat a
domaine uni-  45  vendications pr6c6dentes, dans tequel le que, les etats &
domaine unique des regions       moyen de production de polarisation
longitudi- extremes induisant alors un 6tat a domaine        nale est un
film mince de mat6riau antiferro- unique dans la region centrale;
magnetique en contact direct avoc les regions une paire de'conducteurs (34,
36) 6lectri-     extremes de la couche magn~tor6sistive. quement connect6s
aux extremites opposees  so de ladite region centrale de la couche magne-
8. Transducteur selon la revendication 7, dans tor6sistive; et
lequel le film mince de matdriau antiferroma- un moyen pour fournir un
courant de pola-      gndtique est MnFe. risation (35) & la paire de
conducteurs pour polariser magn6tiquement la couche magn6to-  55  9.
Transducteur solon l'une quelconque des re- resistive avec une polarisation
transversale de   vendications pr6c6dentes, dans lequel le mate- niveau
suffisant pour maintenir la couche ma-     riau magnetique doux est NiFeRh.
gn6toresistive dans une condition de sensibilit6 6    EP 0 265 798 B1 10.
Transducteur selon rlune quelconque des re- vendications prdocdentes, dans
lequel la cou- che de d6couplage est faite de Ta. 11  Transducteur selon
lune quelconque des re-   5 vendications precedentes, dans lequel la forme
de la couche magn6tor6sistive est telle que seule sa reglon centrale
s'etende jusqu'a un bord de detection. 10 12. Transducteur selon la
revendication 11, dans lequel les r6gions extremes de la couche ma-
gn~tordsistive sont 6cart~es par Inclinaison du- dit bord de detectlon. 15
13. Transducteur selon les revendications 11 ou 12, dans lequel les regions
extrames de la couche magn6toresistive sont effil6es afin de devenir plus
larges avec un distance accrue depuis ladite r6gion centrale.
20 25 30 35 40 45 50 55 7    


