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the magnetoresistive layer; the transducer being characterised by further
comprising an antiferromag- This invention relates to a magnetoresistive
read  netic material film in direct contact with the soft mag- transducer
for reading information signals from a  netic material film, the
magnetisation of the magnetic record medium.                       5
antiferromagnetic material film being so set as to pro- A magnetoresistive
(MR) transducer detects     duce an exchange bias field which Is oriented
sub- magnetic field signals through the resistance changes  stantially
longitudinally within the passive end regions of a read element made from a
magnetoresistive ma-  of the magnetoresistive layer and the end regions of
terial as a function of the amountand direction of mag-  the soft magnetic
material film and which is oriented netic flux being sensed by the element.
10  transversely in the central active region of the mag- In the past,
problems with unstable operating  netoresistive layer. characteristics and
Barkhausen noise have limited     How the invention can be carried out will
now be the use of MR sensors. These problems arise        described by way
of example, with reference to the because there generally exists more than
one stable  accompanying drawings, In which: state for the magnetization, a
degeneracy which typi-  15  Fig. 1 is a view looking at the sensing edge of
cally produces various multi-domain configurations.   magnetoresistive read
transducer assembly as Random changes In this configuration are the cause
disclosed In EP-A-265798 of the above-mentioned unstable operating charac-
Fig. 2 is a view looking at the sensing edge of a teristics and Barkhausen
noise.                       magnetoresistive read transducer assembly
U.S.-A-4,103,315 discloses the use of antifer-  20  embodying the
Invention; romagnetic-ferromagnetic exchange coupling to pro-    Fig. 3 Is
a top view with some parts cut away duce a uniform longitudinal bias along
the entire MR  which shows the desired exchange bias configu- sensor for
domain suppression. However, this struc-   ration for the magnetic read
transducer assembly ture provides response characteristics that are less
of Fig. 2; sensitive than those required for some applications.   25  Fig.
4 is a view looking at the sensing edge of The conceptual solution to these
prior art prob-   another magnetoresistive  read  transducer lems was
attained only recently through the imple-   assembly embodying the
Invention; mentation of patterned longitudinal bias. This solution  Fig. 5
is a top view with some parts cut away Is described in EP-A-216062 and
briefly involves the  which shows the desired exchange bias configu-
creation of appropriate single domain states directly in  30  ration for
the magnetic read transducer assembly only the passive end regions of the
MR layer. This can  of Fig. 4; be achieved by producing a longitudinal bias
in the   Fig. 6 is an exploded view which shows the mag- end regions only
of the MR layer to maintain the end  netization configuration of the thin
film of soft regions in a single domain state and these single    magnetic
material and the MR layer of the mag- domain states induce a single domain
state In the   35  netic read transducer assembly of Fig.2 when the central
active region of the MR layer. EP-A-265798    temperature is greater than
the Neel temperature (state of the art according to Art. 54 (3)) discloses
an  of the means for producing an exchange bias; MR sensor in which a
longitudinal bias is produced in  Fig. 7 is an exploded view which shows
the mag- only the passive end regions in a single domain state,  netization
configuration of the thin film of soft and a thin film of soft magnetic
material is produced   40  magnetic material, the MR layer and the means
parallel to, but spaced from the MR sensor in the cent-  for producing an
exchange bias of the magnetic ral active region only, to produce a
transverse bias in  read transducer assembly of Fig. 2 when the tem- the
central region, where the output is sensed, and   perature is less than the
Neel temperature of the maintain the MR sensor in a linear response mode.
means for producing an exchange bias; The invention seeks to provide an MR
sensor in  45  Fig. 8 isa sketch showing the thermal setting pro- which the
bias directions in different regions of the  cedure for the means for
producing an exchange bias film are defined to produce an optimum device
bias for the magnetic read transducer assembly performance.
of Fig. 2 ; and The invention provides a magnetoresistive read     Fig. 9
is a sketch showing the thermal setting pro- transducercomprising a
decoupling layercovering an   so  cedure for the means for producing an
exchange active central region ofa magnetoresistive conductive  bias for
the magnetic read transducer assembly layer; a soft magnetic material film
extending over the  of Fig. 4. magnetoresistive conductive layer and the
decoupl-    Prior to describing embodiments of the present ing layer, the
soft magnetic material film being in con-  invention, a known
magnetoresistive read transducer tact with the decoupling layerand
separated from the   55  will be described briefly in conjunction with Fig.
1. A active central region of the magnetoresistive layer by  magnetic read
head 11 utilizes a magnetoresistive the decoupling layer and the soft
magnetic material  (MR) sensor 10, and the MR sensor can be divided film
being in contact with the passive end regions of  into two regions, the
central active region 14, where 2   
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is accomplished, and passive  film layer 30 is separated from MR sensor 22
in the end regions 12. The regions are biased in different  active region
26 by thin spacer layer 28 so that a manners with longitudinal bias only in
the end regions  transverse bias can be produced only In the central 12 and
transverse bias In the active region 14. The  region 26 of the MR sensor 22
to produce a linear res- transverse bias is produced by soft magnetic film
5   ponse mode in MR sensor 22. The preferred material layer 16 which is
separated from the MR layer 10 In  for the MR sensor22 is NIFe, and the
preferred ma- the central region 14 by a thin nonmagnetic spacer  terial
for the soft magnetic film layer 30 is NiFeRh. An layer 17 so that a
transverse bias can be produced  antiferromagnetic layer 32 is deposited
over the soft only In the central region 14 of the MR sensor 10 to
magnetic film layer 30 in both the central region 26 produce a linear
response mode in MRsensor 10. The  10  and the end regions 24. The
preferred material for the longitudinal bias is produced by an
antiferromagnetic  antiferromagnetic layer 32 is MnFe. Antiferromagne-
exchange bias layer 15 which is deposited to be in,  tic layer32 creates an
interfacial exchange interaction direct physical contact with the soft
magnetic film  with the soft magnetic film layer 30 that results in an
layer 16 only in the end regions 12. Antiferromagnetic  effective bias
field experienced by soft magnetic film layer 15 creates an interfacial
exchange interaction   15  layer 30 and also by the MR sensor 22 where it
is in with the soft magnetic film layer 16 which results in an  contact
with the soft magnetic film layer 30. The effective bias field experienced
by the soft magnetic  resulting bias field is oriented longitudinally
within the film layer 16 and also by the MR sensor 10 which is  passive end
regions 24 to retain them uniformly mag- In contact with the soft magnetic
film layer 16. The  netized In a longitudinal direction as is shown in Fig.
resulting bias field is oriented longitudinally to retain  20  3. Conductor
leads 34 and 38, over which the output the end regions uniformly magnetized
In a longitudinal  signal is sensed, are deposited only in the passive
direction. Conductor leads 18 and 19, overwhich the  regions 24 over the
antiferro-magnetic layer 32, and output signal Is sensed, are deposited
only in the end  their edge defines the active/passive region bound-
regions 12 over the antiferromagnetic layer 15.   ary. A bias current
source 13 is connected between   25  Improved MR sensor performance is
achieved by conductor leads 18 and 19 to produce a bias current  having
exchange bias cover not only the passive reg- in the central region 14 of
the MR sensor 10 to mag-  ions of the MR sensorand the soft magnetic film
layer netically bias the MRsensorwith transverse bias. The  but also the
active region of the soft magnetic film transverse bias is produced in that
part of the central  layer. The different regions are biased along
different active region 14 of the MR sensor 10 In which the bias  30
directions, as shown in Fig. 3, as required for optimal current and the
thin spacerlayer 17 are both present.  device performance. The transverse
bias produces magnetization at a cho-  The exchange bias fleld In the
passive regions 24 sen angle in the central region 14 of the MR sensor  of
antiferromagnetic layer 32 is substantially parallel 10, so that the MR
sensor 10 is maintained In a high  to the sensing edge 38 of the magnetic
head read sensitivity condition. In the embodimentshown In Fig.   35
assembly 39, and the exchange bias field in the active 1, the transverse
bias is provided in a central active  region 26 of antiferromagnetic layer
32 is at a selected region Ra.                                        angle
to the sensing edge 38. These bias directions With reference to Fig. 2, a
magnetic read head  are defined after device fabrication, as will be des-
assembly 20, embodying the invention, comprises a  cribed in greater detail
below, by means of a thermal magnetoresistive (MR) sensor 22, spacer layer
28, a   40  setting procedure which employs a suitable combi- soft magnetic
layer 30 and an antiferromagnetic layer  nation of bias current and applied
magnetic field while 32 which Is Initialized such as to provide a substan-
the sensor is cooling through the Neel temperature. tially longitudinal
bias overthe passive regions 24 and  The use of this approach also improves
exchange asubstantially transverse bias over the active region  bias
consistency due to in-situ deposition of the 26 of the soft magnetic film
layer 30. As used in this  45  exchange bias interface comprising the
biasing and description, the active region 28 is defined as the reg-
biased films. ion which produces an MR output signal In response    Another
MR read transducer assembly, embody- to magnetic excitation, and this
region has both a  ing the Invention, is shown In Fig. 4. In this embodi-
bias/sensecurrentand a spacer layer 28. The passive  ment, the MR sensor 42
is deposited over both the regions 24, produce no output In response to
mag-  50  passive regions 40 and the active region 41, but, In netic
excitation, and these regions do not have both  this embodiment, the extent
of the thin nonmagnetic a bias/sense current and a spacer layer 28.
spacer layer 44 is less than the extent of the conduc- The MR sensor 22 Is
first deposited over both  tor leads 50 and 52. The soft magnetic film
layer 48 passive end regions 24 and central active region 26.  and
antiferromagnetic layer 46 are deposited over Thin nonmagnetic spacer layer
28 is deposited to  55   both the passive regions 40 and the active region
41. cover at least the active region 26 and soft magnetic  The active
region Ra is again defined by the extent of film layer 30 is deposited over
both the passive reg-  the MR sensor 42 within the active region 41 in
which ions 24 and the active region 28. The soft magnetic  a bias current
and thin spacer layer 44 are present. In 3  



5                  EP 0 298 417 B1                 6 this embodiment, the
MR read transducer assembly  current source 56 as shown in Fig. 8. The
cross sec- 39 has a sensing edge 54 which is closely spaced  tions include
the current flow pattern schematically from the magnetic medium during
normal operation.  through the conductor leads and the layers of metal- The
MR sensor42, the soft magnetic film layer48  lurgy. In this embodiment the
width of the active reg- and the antiferromagnetic layer 46 are shaped as
5   ion is defined by the current flow pattern. shown in Fig. 5 In which
only the active region of the  The magnetization configuration is shown for
sensor extends to the sensing edge 54. The passive  temperatures above the
Neel temperature in Fig. 6 In regions 40 of these components of the head
are   which a longitudinal bias is produced in the passive recessed from
the sensing edge 54, and conductor  regions due to the applied magnetic
field. A trans- leads 50 and 52 are in contact with the passive reg-  10
verse bias Is also generated in the active region. In ions 40 away from the
sensing edge 54. As shown In  most cases the current li  is chosen so that
the soft Fig. 5, the exchange bias field in the passive regions  magnetic
film layer Is saturated, and In this case the 40 of antiferromagnetic layer
46 is substantially par-  magnetization would be at ninety degrees to the
sens- allel to the sensing edge 54 of the MR sensor, and the  ing edge.
However, the applied magnetic field adds exchange bias field in the active
region 41 of antifer-  15  sufficient field so that the magnetization in
the central rornagnetic layer 46 Is at a selected angle to the sens-
region is ate selected angle. The angle can be chosen ing edge 54. The
preferred angle is In the range of  by an appropriate choice of the applied
magnetic field about 60 degrees to about 85 degrees with respect to  Hi and
the field generated by the current IL the sensing edge 54.
As the device cools to below the Neel tempera- The embodiment of the
invention shown in Fig. 4   20  ture, as shown In Fig. 7, the magnetization
configu- has the advantage of less sensitivity to its operating  ration in
the soft magnetic film layer is copied into the environment since only the
active region of the MR  antiferromagnetic layer. This configuration of
mag- sensor 42 extends to the sensing edge 54. The fact  netization then
remains after the applied magnetic that the conductor leads 50 and 52 do
not extend to  field Hi and the current li are removed. This completes the
sensing edge 54 eases mechanical problems, and   25  the thermal setting of
a patterned exchange bias the recessing of the MR sensor 42 in the passive
reg-  orientation within the continuous antiferromagnetic ions 40 leads to
reduced side reading.           layer. The present invention has the
principal advan-   The thermal setting procedure is carried out in the tage
that It makes possible the in-situ deposition of the  same way for the
embodiment of the invention shown soft magnetic layer and the layer of
antiferromagnetic  30  In Fig. 4. The procedure is illustrated in Fig. 9.
In this material since these layers define the critical  case the width of
the active region is determined by exchange bias interface. Since no
fabrication steps  the width of the nonmagnetic spacer rather than the are
needed between the deposition of the soft mag-  currentflow path. netic
layer and the deposition of the layer of antifer- romagnetic material, it
is much easier to maintain an  35 uncontaminated exchange bias Interface.
Claims The present invention has the additional advan- tage that the
regions of exchange bias need not be    1. A magnetoresistive read
transducer compris- patterned physically, for example, by means of a  ing
:a decoupling layer (28) covering an active central photolithographic
process, but can instead be patter-  40  region of a magnetoresistive
conductive layer (22) ; a ned to a desired orientation during a thermal
setting  soft magnetic material film (30) extending over the procedure. The
thermal setting procedure comprises  magnetoresistive conductive layer (22)
and the the steps of raising the temperature of the magnetic  decoupling
layer (28), the soft magnetic material film read head assembly above the
Neel temperature of  being In contact with the decoupling layer and sepa-
the antiferromagnetic layer where this layer becomes  45  rated from the
active central region of the mag- nonmagnetic, and applying suitable values
of initial-  netoresistive layer by the decoupling layer and the zation
magnetic field and bias current. As the device  soft magnetic material film
being In contact with the cools to below the Ned temperature, the magneti-
passive end regions of the magnetoresistive layer; zation configuration of
the soft magnetic film layer is  and an antiferromagnetic material film
(32) in direct copied into the antiferromagnetic layer. Now the bias-  50
contact with the soft magnetic material film, the mag- Ing film, the
antiferromagnetic layer, produces a pat-  netisation of the
antiferromagnetic material film being tern of exchange bias on active
regions of the soft  so set as to produce an exchange bias field which is
magnetic film layer and on the passive regions of both  oriented
substantially longitudinally within the passive the soft magnetic film
layer and the MR layer.     end regions ofthe magnetoresistive layer and
the end The thermal setting procedure is shown for the  55  regions of the
soft magnetic material film and which is Fig. 2 embodiment in Fig. 8. The
procedure uses an  oriented transversely in the central active region of
externally applied longitudinal magnetic Initialization  the said
magnetoresistive layer. field, Hi, and an initialization current li,
supplied by  2.Amagnetoresistive read transduceras claimed 4 



5                   EP 0 298 417B1                  6 this embodiment, the
MR read transducer assembly    current source 56 as shown in Fig. 8. The
cross sec- 39 has a sensing edge 54 which is closely spaced    tions
include the current flow pattern schematically from the magnetic medium
during normal operation.  through the conductor leads and the layers of
metal- The MRsensor42, the soft magnetic film layer48   lurgy. In this
embodiment the width of the active reg- and the antiferromagnetic layer 46
are shaped as   5   ion is defined by the current flow pattern. shown in
Fig. 5 in which only the active region of the  The magnetization
configuration is shown for sensor extends to the sensing edge 54. The
passive  temperatures above the Neal temperature In Fig. 6 in regions 40 of
these components of the head are      which a longitudinal bias is produced
in the passive recessed from the sensing edge 54, and conductor    regions
due to the applied magnetic field. A trans- leads 50 and 52 are In contact
with the passive reg-  10  verse bias is also generated In the active
region. In ions 40 away from the sensing edge 54. As shown in  most cases
the current li is chosen so that the soft Fig. 5, the exchange bias field
in the passive regions  magnetic film layer is saturated, and in this case
the 40 of antiferromagnetic layer 48 is substantially par-  magnetization
would be at ninety degrees to the sens- allel to the sensing edge 54 of the
MR sensor, and the  ing edge. However, the applied magnetic field adds
exchange bias field in the active region 41 of antifer-  15  sufficient
field so that the magnetization in the central romagnetic layer 46 is ata
selected angle to the sens-  region is at a selected angle. The angle can
be chosen Ing edge 54. The preferred angle is In the range of  by an
appropriate choice of the applied magnetic field about 60 degrees to about
85 degrees with respect to  Hi and the field generated by the current IL
the sensing edge 54.                                   As the device cools
to below the Neel tempera- The embodiment of the invention shown in Fig. 4
20  ture, as shown in Fig. 7, the magnetization configu- has the advantage
of less sensitivity to its operating  ration in the soft magnetic film
layer is copied into the environment since only the active region of the MR
antiferromagnetic layer. This configuration of mag- sensor 42 extends to
the sensing edge 54. The fact  netization then remains after the applied
magnetic that the conductor leads 50 and 52 do not extend to  field Hi and
the current li are removed. This completes the sensing edge 54 eases
mechanical problems, and   25  the thermal setting of a patterned exchange
bias the recessing of the MR sensor 42 in the passive reg-  orientation
within the continuous antiferromagnetic ions 40 leads to reduced side
reading.              layer. The present invention has the principal advan-
The thermal setting procedure Is carried out in the tage that it makes
possible the in-situ deposition of the  same way for the embodiment of the
invention shown soft magnetic layer and the layer of antiferromagnetic  30
in Fig. 4. The procedure is illustrated in Fig. 9. In this material since
these layers define the critical     case the width of the active region is
determined by exchange bias Interface. Since no fabrication steps  the
width of the nonmagnetic spacer rather than the are needed between the
deposition of the soft mag-  current flow path. netic layer and the
deposition of the layer of antifer- romagnetic material, it is much easier
to maintain an  35 uncontaminated exchange bias interface.
Claims The present invention has the additional advan- tage that the
regions of exchange bias need not be     1. A magnetoresistive read
transducer compris- patterned physically, for example, by means of a    ing
:a decoupling layer (28) covering an active central photolithographic
process, but can instead be patter-  40  region of a magnetoresistive
conductive layer (22); a ned to a desired orientation during a thermal
setting  soft magnetic material film (30) extending over the procedure. The
thermal setting procedure comprises  magnetoresistive conductive layer (22)
and the the steps of raising the temperature of the magnetic  decoupling
layer (28), the soft magnetic material film read head assembly above the
Neel temperature of    being in contact with the decoupling layer and sepa-
the antiferromagnetic layer where this layer becomes   45  rated from the
active central region of the mag- nonmagnetic, and applying suitable values
of initiali-  netoresistive layer by the decoupling layer and the zation
magnetic field and bias current. As the device  soft magnetic material film
being in contact with the cools to below the Neel temperature, the magneti-
passive end regions of the magnetoresistive layer; zation configuration of
the soft magnetic film layer Is  and an antiferromagnetic material film
(32) in direct copied into the antiferromagnetic layer. Now the bias-  so
contact with the soft magnetic material film, the mag- ing film, the
antiferromagnetic layer, produces a pat-  netisation of the
antiferromagnetic material film being tern of exchange bias on active
regions of the soft  so set as to produce an exchange bias field which is
magnetic film layer and on the passive regions of both  oriented
substantially longitudinally within the passive the soft magnetic film
layer and the MR layer.      end regions of the magnetoresistive layerand
the end The thermal setting procedure is shown for the  55  regions of
thesoft magnetic material film and which Is Fig. 2 embodiment in Fig. 8.
The procedure uses an  oriented transversely In the central active region
of externally applied longitudinal magnetic initialization  the said
magnetoresistive layer. field, Hi, and an Initialization current li,
supplied by  2. A magnetoresistive read transduceras claimed 
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which the magnetoresistive conductive  der magnetoreslsthven Schicht
ausgerichtet let. layer consists of NiFe.                               2.
Magnetoreslstlver  Lesewandler  nach 3.Amagnetoresistive read transducer as
claimed  Anspnach 1, bei welchem die magnetoreslstive lei- in claim 1 or
claim 2, In which the soft magnetic ma-  tendo Schicht sue NIFe besteht
terial film consists of NiFeRh.               5       3.  Magnetoresistiver
Lesswandler  nach 4. A magnetoresistive read transducer as claimed
Anspruch I oderAnspruch 2, belwelchem die Schicht In any preceding claim,
In which the antiferromagnetic  sue welchmagneotschom  Material aws  NiFeRh
material flm consists of MnFe.                   bestehL 5. A
magnetoresistive read transducer as claimed  4. Magnetoreslstlver
Lesewandler nach irgend el- in any preceding claim, in which the decoupling
layer  10  nemvorgehenden Anspruch, beiweichem die Schkcht covers
substantially only the central active region of  sum  antiuerromagnetlschem
Material aus MnFe the magnetoresistive layer.
besteht 6. A magnetoresistive read transducer as claimed   .
Magnetoreslstiver Lesewandler nach Irgend ei- in any of claims 1 to 4, In
which the decoupling layer  nem vorgehenden Anspruch, bel welchem die Ent-
covers a further portion of the magnetoresistive layer  is
kopplungsschicht Im wesentichen nur den zentralen on either side of the
active central region thereof.  aktiven Bereich der magnetoresistiven
Schbcht Ober- 7. A magnetoresistive read transducer as claimed  deckt In
claim 6, further comprising spaced conductor       6. Magnetoresistiver
Lesewandler nach irgend means electrically connected to the
magnetoresistive  elnen derAnsprflche I blb 4, bel welchern die Entkop-
layer, the gap between the spaced conductor means  20  plungsmchicht elnen
welteren Tell der magnetoresisti- defining the active central region of the
magnetoresi-  ven Schicht auf belden Seiten Ihres aktiven zentralen stive
layer.                                      Bereich lberdeckt. 8.
Amagnetoresistiveread transducer as claimed      7.  Magnetoreslstiver
Lesewandler  nach In claim 7, In which the magnetoresistive layer is so
Anspruch 6, der ferner boabstandote Leltermittel auf- shaped that only Its
active central region extends to  25  weist, die mit der magnetoreulstiven
Schicht elek- the sensing edge of the transducer.               ttlsch
verbunden sind, wobel der Zwlschenraum 9. A magnetoresistive read
transducer as claimed  zwischen den beabstandeten Leltermittein den aktl-
In claim 8, In which the exchange bias field is oriented  ven zentralen
Bereich der magnetoreslstiven Schicht at an angle from about 60 to about 85
degrees to the  definlert sensing edge of the transducer.               30
8   Magnetoresistiver  Lesewandler  nach Anspruch 7, be! welchem die
magnetoreslstive Shic-ht so ausgebldet Ist, da6 sich nur ihr aktiver
Patentansprilche                                  zentraler Bereich zu dam
Ablastrand des Wandlers orstrecict 1. Magnetoresistiver Lesewandler, der
aulwelst t  3a  9.  Magnetoresistiver  Lesewandler  nach sine
Entkoppiungsachicht (28), di einen astiven zen-  Anspruch 8, bel welchem
das Austauschvormagneti- tralen Berelch elner magnetoresistiven, leitenden
slerungsfeld unter elnem Winkel von ungeflfhr 60 bls Schicht (22)
Oberdeclt, ines Schicht (30) sue welch-  unge&hr 85 Grad zu dam Abtastrand
des Wandlers magnetiechem Material, die sich Ober die magnetore-
ausgerichtbt let. sistive,  leltende   Schicht  (22)  und   die  4o
Entkopplungsschicht (28) erstreckL wobel uich die Schicht aus
weichmagnetischem Material in Kontakt  Revendicatlons mit der
Entkopplungsschicht befindet und von dam aitiven zentralen Berelch der
magnetoresistiven       1. Transducteur de lecture magnetoreslstant Schicht
durch die Endtopplungsschlcht getrennt let  s5  comprenant: une coucho de
d6Souplage (28) cou- und wobei sich die Schicht sue welchmagnetschem
vrant une rMgion centrals active d'une couche Material In Kontat mit den
passiven Endberelchen  conductrice magnntor6sistante (22); un film de der
magnetoresistiven Schicht befindet und slch sine  matibre falblement
magnetique (30) qul s6tand sur la Schicht (32) sum antiFerromagnetischem
Material In  couche conductice magn6toreslstante (22) etla cou-
unmittelbarem Kontakt mit der Schicht sum welchma-  5o  che de d6couplage
(28), I. film de matffre falblement gnedschem Material befindet und die
Magnetisierung  magn6tique Mtant en contact avec Ia couch. de der Schicht
sum antufenromagnetischem Material so  d6couplage at s6par6 de Ia r6glon
centrale active de slngestelit 1st, dm1 sin Austauschvormagnitisle-  la
couche magn6tor6sistante parliscouche de d6cou- rungsfeld arzeugt wird, das
Im wesentiohen longitu-  plage, et Ie film de matlre .hiablement magn6tIque
dinal Innerhalb der passiven Endbereiche der  as  6tent en contact avec les
r6glons d'extremt pasel- magnetoresistiven Schicht und der Endberelche der
ves de la couche magnritorasltanta; et un Mm de Schicht aus
welchmagnotachern Material ausgerlchk  matibre antferromagntlque (32) on
contact direct 
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matilre falblement magnetique, 5    9                  EP 0 298 417B1
10 S  jflIjI 11111 1 11!  111 I'aimantatbon du film de matiere
antiferromagnef6que dianttable de manrire a produire un champ de pola-
risation d'Achange qWu eat orientA sensiblement longi. tudinalement dane
les regions d' extrmnit passives de la couche magnetorasistante et les
regions   6 d'extr6mit6 du film de matiere falblement magndtique et qul est
oriente transversaiement dans la rglon centralo active de ladite couche
magn6toresistante. 2. Transducteur de lecture magn6toresistant sul- vant la
revendication 1, dans loqudl la couche  1o conductrice magnetorbsistante
eat on NiFo. 3. Transducteur de lecture magn6torsilstant sul- vant la
revendication 1 ou la revendloation 2, dans loquole fiim de
matibrefalblement magn6tique et on NiFeRh.
i5 4. Transducteur de lecture magn6toresistant oui- vant rune quelconque
des revendcations pr~cedon- tes,  dans  loqud  le fIlm   do  matiere
antferromagn6lfque eat on MnFe. 5. Transducteur de lecture magnetor~slstant
suil  20 vant l'une quelconque des rovendbcations pricden- tea, dans loquel
la couche de decouplage couvre sensiblemont seuiemoent la reglhn centrals
active de la couche magnetoresistante. 6. Transducteurde lecture
magn6tordsistant sul-  25 vant l'une quelconque des revendcations 1 a 4,
dans lequel la couche de d6oouplage couvre une partie supplementalre de la
couche magnetor~alstante, de chaque c8t6 de sa regln central active. 7.
Transducteur de lecture magnotordslstant sul-  30 vant Is revendication 8,
comprenant on ouire des conducteurs ospac~s leictriquement connectes a la
couche magn6tordsisatnt, Ilntervalle entre les conducteurs espaces
d~finissant la reglon centrals active de la couche magn6tordsltante. 8.
Transducteur de lecture magnetordsistant siu- vant la rovendlcaton 7, dans
loqudl Ia couche magn6- toresistants a une configuration tolls quo souls ea
r6gbon centrals active satond Jusqu'au bord de d~teo- tion du transducteur.
40 9. Transducteur de lecture magnftor6sistant suI- vant la revendication
8, dans lequel lo champ de pola- risation d'echange estorlenta sulvantun
angle de 600 environ A 85 environ par rapport au bard de d~tection du
transducteur.                             45 60 55 6    


