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rectly in the end regions only of the MRlayer. This can be achieved by
producing a longitudinal bias in the Field of the Invention
end regions only of the MR layer to maintain the end regions In a single
domain state and these single do- This invention relates in general to
magnetic   5   main states induce a single domain state In the cen-
transducers for reading information signals from a  tral region of the MR
layer. In a specific embodiment magnetic medium and, in particular, to an
improved  of this concept, the longitudinal bias is provided by
magnetoresistive read transducer.                 means of exchange
coupling between an antiferro- magnetic material and a soft magnetic
material. Description of the Prior Art                  10      U.S.
patent4,639,806 describes an MRsensor In which longitudinal bias is
provided by layers of ferro- The prior art discloses a magnetic transducer
re-  magnetic material, which are in contact with the MR ferred to as a
magnetoresistive (MR) sensor or head  element in the end regions
coextensive with the elec- which has been shown to be capable of reading
data  trical leads, and provide longitudinal bias by means of from a
magnetic surface at great linear densities. An   15  exchange coupling
between the layers of ferromag- MRsensor detects magneticfield signals
through the  netic material and the MR element so that the MR ele-
resistance changes of a read element made from a  ment is magnetized in a
particular direction along the magnetoresistive
materialasafunctionoftheamount     MR element. However, this may have a
problem with and direction of magnetic flux being sensed by the  the
permanence of bias since the intrinsic coercivity element
20  of the hard-bias film is substantially quenched when The prior art also
teaches that in order for an MR  exchange coupled to the soft magnetic MR
sensor. A element to operate optimally, two bias fields should  second
problem is caused by the magnetic flux from be provided. In order to bias
the material so that its  the hard-bias film since the added flux causes a
long- response to a flux field is linear, a transverse bias  itudinal bias
which adversely affects the transverse field Is generally provided. This
bias field is normal to  25  sensitivity profile and may therefore limit
narrow- the plane of the magnetic media and parallel to the  track
extendibility of this approach. surface of the planar MR element. Commonly
as-        No prior art is known in which a hard-bias film is signed U.S.
patent 3,840,898 describes an MR sen-  coupled magnetostaticallyto an
MRsensorin the end sor In which transverse bias is produced of a level suf-
regions only. ficient to bias the head to the most linear range of the   3o
R-H characteristic curve. The bias is produced by a  Summary of the
Invention hard magnetic bias layer which is separated from the MR layer by
an insulating layer, and the layer of per-  The present invention is
defined in the attached manent magnet material extends over the entire MR
claims. sensor.                                       35      It is
therefore the principal object of this invention The other bias field which
is usually employed  to provide a hard magnetic bias for a magnetoresis-
with MR elements is referred to in the art as the long-  tive (MR) element
having improved bias permanence. itudinal bias field which extends parallel
to the sur-  It is another object of this invention to provide a face of
the magnetic media and parallel to the length-  hard magnetic bias for an
MR element having optimal wise direction of the MR element. The function of
the   40  longitudinal biasing of the active region of the MR ele-
longitudinal bias field is to suppress Barkhausen  ment. noise which
originates from multi-domain activities in  In accordance with the
invention, the MR read MR elements.
transducer comprises a thin film of MR conductive Numerous prior art
biasing methods and appara-  layer formed of magnetic material, the MR
layer hav- tus for MR sensors have been developed. However,  45  ing
passive end regions separated by a central active the drive toward
Increased recording density has led  region. A longitudinal bias is
provided in the passive to the requirement for narrower recording tracks
and  end regions of the MR layer by a thin film of hard mag- increased
linear recording density along the tracks.  netic material in the end
regions only, which is parallel The small MR sensors which are necessary to
meet  to, butspaced from, the MR layerwith the longitudinal these
requirements cannot be made with the use of  50  bias being of a level
sufficient to invert the magneti- the prior art techniques.
zation direction in the passive end regions of the MR The conceptual
solution to these prior art prob-  layer. lems was attained only recently
through the imple-    The spacing of the thin film of hard magnetic ma-
mentation of patterned longitudinal bias. This solu-  terial Is maintained
by a nonmagnetic spacer layer be- tion is described and claimed in the
commonly as-  55  tween the thin film of hard magnetic material and the
signed U.S. patent 4,663,685 and corresponds to the  end region of the MR
layer. The thickness of the thin preamble of Claim 1. Briefly, this
invention advocates  film of hard magnetic material can be chosen to ach-
the creating of appropriate single domain states di-  leve any desired flux
ratio between the flux In the end 
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MRlayerand the longitudinal fluxof the  11. The dotted end to the left on
arrow 33 represents active region of the MR layer.                    the
possible ambiguity in the soft film magnetization. Theforegoing and
otherobjects features and ad-  As initialized, the magnetization is
oriented to the vantages of the invention will be apparent from the  right.
However, the thickness of spacer layer 22 and following more particular
description of a preferred   5   the length of passive end regions 14' are
generally embodiment of the invention as Illustrated in the ac-  chosen so
that the soft film magnetization in the end companying drawings.
regions 14' is not conducive to a spontaneous rever- sal of magnetization.
It can be seen that, in the em- Brief Description of the Drawings
bodiment shown In Fig. 5, the magnetization in the 10  end regions 14' of
MRsensor 10' ish+1[err] Inorderto Fig. l is a plan view of a specific
embodiment of  minimize the flux coming from end regions 14', one a
magnetoresistive (MR) transducer according to the  Is forced to employ an
undesirably thin hard bias film. present invention.
As shown in Fig. 4, the hard magnetic shunt bias Fig. 2 is a section view
taken along lines 2-2 of  of the present invention does not have this
problem Fig. 1.                                       15  since the
magnetization from the end region 14 of the Fig. 3 is an end viewofthe MR
transducerof Figs.  MR element 11 (normalized to 1), represented by ar- 1
and 2.                                          row 38, subtracts from the
hard bias layer magneti- Fig. 4 is a sketch showing the magnetization con-
zation t as represented by arrow 36. The magnetiza- figuration forthe MR
sensorembodying the Invention.  tion h, from the end region 14 ofthe
softmagnetic lay- Fig. 5 Is a sketch showing the magnetization con-  20  er
20, represented by arrow 37, also subtracts from figuration for a prior art
MR sensor.             the magnetization produced by the hard bias layer
16. Fig. 8 is a section view of an alternate embodi-  In this case, the
magnetization in the end regions 14 ment of an MR transducer embodying the
Invention.  of MR sensor 10 is h1-t. By the use of this embodi- ment, any
desired longitudinal bias can be achieved Description of the Preferred
Embodiments     25  by choosing the appropriate thickness for the hard
magnetic layer 16. The longitudinal bias in the end re- The
magnetoresistive (MR) read transducer util-  gions 14 is preferably of a
level sufficient to maintain izes an MR sensor 10 (Fig. 1, 2 and 3), and
the MR  the central region of the MR element in a single do- sensor 10 can
be divided into two regions, the central  main state. active region 12,
where actual sensing of data is ac-  30  Suitable magnetostatic coupling is
obtained by complished, and end regions 14. The invention recog-  making
the passive end regions 14 sufficiently short nizes that the two regions
should be biased In differ-  and the spacing 18 small compared to its
length. The ent manners with longitudinal bias only In the end re-  spacer
18 thickness should be large enough to pre- gions 14 and transverse bias in
the active region 12.  vent Interfacial interactions between the hard bias
The longitudinal bias is produced by a hard magnetic  35  film 16 and the
MR sensor layer 11. Otherwise, the layer 16 that is parallel to but spaced
from the MR  increase in coercivityoftheMRsensorlayersegment sensor layer
11 by a nonmagnetic spacer layer 18.  may impairaself-initialization
ofthisstructure. Asep- The transverse bias Is produced bysoft magnetic lay-
aration in the range of 500 to 2000 angstroms has er 20 which is separated
from the MR layer 11 by a  been found to be suitable for this purpose. Any
suit- thin nonmagnetic spacer layer 22 whose purpose is  40  able
nonmagnetic material which is electrically con- to prevent within the
active central region 12, a mag-  ductive may be used for spacer layer 18.
The prefer- netic exchange bias between the MR layer 11 and the  red
material is taken from the group of materials such soft magnetic film layer
20. Conductor leads 24 and  as Chromium Cr, tungsten W, niobium Nb and
tanta- 26 serve as the electrical path to conduct bias current  lum Ta, for
example, which, when used as an under- from current source 28 to the MR
sensor and to con-  45  layer, aid in the growth characteristics of the
hard bias duct the output signal to an external sensing means  film 18 so
that a higher coercivity is obtained. The 30. The distance between the
inner edges of conduc-  hard magnetic layer 16 may be selected from a num-
tor leads 24 and 26 comprises the part of the active  ber of cobalt alloys
of appropriate characteristics such region 12 over which the output signal
is sensed.  as Co Cr, Co Ni Cr and Co Pt Cr alloys, for example. In the
prior art hard magnetic bias design, as  5o  In a specific embodiment, a Cr
spacer layer 18 and a shown in Fig. 5, the passive end segments 14' pro-
Co Pt Cr alloy hard magnetic layer 16 produced the duce an excessive amount
of flux as indicated by ar-  desired magnetic characteristics for the MR
sensor. rows 32 and 34, where arrow 32 represents the mag-    The
longitudinal flux coming from the end re- netization h due to the hard
magnetic layer 18, arrow  gions 14 of the MR sensor is affected by the film
con- 



33 represents the magnetization 1 due to the MR lay-  55  figuration in
these regions. The net magnetic flux is er 11, and arrow 34 represents the
magnetization t  the algebraic sum of the flux from the hard bias layer due
to the soft magneticlayer2O, where the individual  16, the MR layer 11, and
the soft magnetic bias film magnetizations are normalized to that of the MR
layer  20. In the active region 12, the longitudinal flux is de- 3    5
EP 0 375 646 B1                6 termined by the bias angle of the MR
sensor layer 11.  ic bias in the central active region (12) to maintain The
end regions 14 should supply an amount of flux   the central active region
(12) in a linear response that is a compromise between sensitivity profile
and  mode; stability margins. A most uniform sensitivity profile is
conductor means  (24,26,40),  being obtained when the flux from the end
regions 14   5    spaced from each other by said central active re- matches
the longitudinal flux of the active region 12.  gion (12) and being coupled
to the magnetoresis- The stability margins improve when the flux from the
tive layer (11) to define detection region (12) end regions 14 exceeds that
of the active region 12.  whereby sensing means (30) connected to said A
suitable compromise for the passive/active flux ra-  conductor means
(24,28,40) can determine the tio lies In the range of 1 to 2.
10      resistance changes in the central active region These values are
readily obtainable by the pres-  (12) of the magnetoresistive layer (11) as
a func- ent invention since the passive regions 14 now shunts  tion of the
fields which are intercepted by the (rather than contributes) a fixed
amount of flux. This  magnetoresistive layer (11); permits one to attain
any desired longitudinal bias by     means (16) for producing a
longitudinal the appropriate choice of hard bias film thickness.  15
magnetic bias (33) in the passive end regions The flux from the MR layer
can be calculated by the   (14) of the magnetoresistive layer (11), the
product of the magnetic moment M of the MR layer 11   means (16) for
producing the longitudinal bias material and the known thickness of the MR
layer. The  (33) being characterized by: thickness of the hard bias layer
16 can then be calcu-     separate thin films (16) of hard magnetic lated
by taking the magnetic moment M of the hard  20  material parallel to, but
spaced from, the magne- bias layermaterial, thefluxfrom the MR layer and
the  toresistive layer (11) and existing substantially in chosen flux
ratio.                                    each of the passive end regions
(14) only, the An alternate embodiment of an MR sensor is
separatethinfilmsof hard magneticmaterial (16) shown in Fig. 6 In which a
nonmagnetic layer 40       being magnetised in a predetermined direction
serves the dual function of providing not only the   25  (32) along the
transducer whereby the longitudi- spacer layer between the hard magnetic
layer 16 and   nal bias maintains the active regions of the mag- the MR
sensor layer 11 but also the conductor leads   netoresistive layer in a
single domain state in the for the MR sensor 10". Chromium (Cr) has a high
re    predetermined direction along the transducer. sistivity and is
uitable for nonmagnetic spacer layer 40 in systems in which high
resistivity leads can be   30  2. Amagnetoresistive read transduceras
claimed In tolerated by the associated data detection circuits. In  claim
1, wherein the thin films (16) of hard mag- cases in which the conductor
leads must have rela-    netic material comprise a cobalt alloy. tively low
resistivity, materials such as tungsten (W) and niobium (Nb), for example,
can be used for non-  3. Amagnetoresistive read transducer as claimed in
magnetic layer 40.                            35      claim 2, wherein the
thin film (16) of hard magnet- While the invention has been particularly
shown    ic material is a cobalt platinum chromium alloy. and described
with reference to a preferred embodi- ment thereof, it will be understood
by those skilled in  4. Amagnetoresistive read transduceras claimed in the
art that various other changes in the form and de-  any of the preceding
claims wherein the spacing tails may be made therein. For example, the
conduc-  40  of the thin films of hard magnetic material (16) is tor leads
may be placed on the opposite side of the   maintained by a nonmagnetic
electrically con- MR layer, if desired, and the MR sensor may also in-
ductive spacer layer (18) between said thin films clude other layers as is
known in the art such as bias-  of hard magnetic material and said
magnetoresis- ing layers, for example. Alternate transverse biasing  tive
layer. techniques such as electrical shunt bias, and barber-  45 pole can
also be used In the active region 12 of the  5. Amagnetoresistive read
transduceras claimed in MR sensor 10.
claim 4, wherein the nonmagnetic spacer layer (18) has a thickness within
the range of 50- 200nm (500-2000 angstroms). Claims
50 



6. Amagnetoresistive read transduceras claimed in 1. A magnetoresistive
read transducer comprising:     any of claims 4 or 5, wherein the
nonmagnetic a thin film of magnetoresistive conductive   spacer layer (18)
is a dual function layer which layer (11) formed of magnetic material, the
mag-  also serves as the spaced conductor means netoresistive conductive
layer having passive  55  (24,26,40). end regions (14) separated by a
central active re- gion (12);                                     7.
Amagnetoresistive read transducer asclalmed in means for producing a
transverse magnet-     any of the preceding claims, wherein magnetic 4    5
EP 0 375 646 B1 *C    L  M   s termined by the bias angle of the MR sensor
layer 11.  ic bias in the central active region (12) to maintain The end
regions 14 should supply an amount of flux     the central active region
(12) in a linear response that is a compromise between sensitivity profile
and   mode; stability margins. A most uniform sensitivity profile is
conductor means  (24,26,40)   being obtained when the flux from the end
regions 14   5     spaced from each other by sald central active re-
matches the longitudinal flux of the active region 12.  gion (12) and being
coupled to the magnetoresis- The stability margins improve when the flux
from the   tive layer (11) to define detection region (12) end regions 14
exceeds that of the active region 12.   whereby sensing means (30)
connected to said A suitable compromise for the passive/active flux ra-
conductor means (24,26,40) can determine the tio lies In the range of 1 to
2.               10     resistance changes in the central active region
These values are readily obtainable by the pres-   (12) of the
magnetoresistive layer (11) as a func- ent inventionsincethe passive
regions 14 now shunts   tion of the fields which are intercepted by the
(rather than contributes) a fixed amount of flux. This  magnetoresistive
layer (11); permits one to attain any desired longitudinal bias by
means (16) for producing a longitudinal the appropriate choice of hard bias
film thickness.  15  magnetic bias (33) in the passive end regions The flux
from the MR layer can be calculated by the    (14) of the magnetoresistive
layer (11), the product of the magnetic moment M of the MR layer 11
means (16) for producing the longitudinal bias material and the known
thicknessof the MRlayer. The    (33) being characterized by: thickness of
the hard bias layer 16 can then be calcu-      separate thin films (16) of
hard magnetic lated by taking the magnetic moment M of the hard  20
material parallel to, but spaced from, the magne- bias layer material, the
flux from the MR layer and the  toresistive layer (11) and existing
substantially In chosen flux ratio.
each of the passive end regions (14) only, the An alternate embodiment of
an MR sensor is         separate thin films of hard magnetic material (16)
shown in Fig. 6 in which a nonmagnetic layer 40        being magnetised in
a predetermined direction serves the dual function of providing not only
the   25  (32) along the transducer whereby the longitudi- spacer layer
between the hard magnetic layer 16 and    nal bias maintains the active
regions of the mag- the MR sensor layer 11 but also the conductor leads
netoresistive layer in a single domain state In the for the MR sensor 10".
Chromium (Cr) has a high re-    predetermined direction along the
transducer. sistivity and is suitable for nonmagnetic spacer layer 40 in
systems in which high resistivity leads can be   30  2. Amagnetoresistive
read transduceras claimed in tolerated by the associated data detection
circuits. In  claim 1, wherein the thin films (16) of hard mag- cases in
which the conductor leads must have rela-     netic material comprise a
cobalt alloy. tively low resistivity, materials such as tungsten (W) and
niobium (Nb), for example, can be used for non-  3. Amagnetoresistive read
transducer as claimed In magnetic layer 40.                            35
claim 2, wherein the thin film (16) of hard magnet- While the invention has
been particularly shown    ic material is a cobalt platinum chromium alloy.
and described with reference to a preferred embodi- ment thereof, it will
be understood by those skilled in  4. A magnetoresistive read transducer as
claimed In the art thatvarious other changes in the form and de-  any of
the preceding claims wherein the spacing tails may be made therein. For
example, the conduc-  40  of the thin films of hard magnetic material (16)
is tor leads may be placed on the opposite side of the    maintained by a
nonmagnetic electrically con- MR layer, if desired, and the MR sensor may
also in-   ductive spacer layer (18) between said thin films dude other
layers as is known in the art such as bias-  of hard magneticmaterial and
said magnetoresis- ing layers, for example. Alternate transverse biasing
tive layer. techniques such as electrical shunt bias, and barber-  45 



pole can also be used in the active region 12 of the  5. Amagnetoresistive
read transducer as claimed in MR sensor 10.
claim 4, wherein the nonmagnetic spacer layer (18) has a. thickness within
the range of 50- 200nm (500-2000 angstroms). Claims
50 6. Amagnetoresistive read transducer as claimed in 1. A magnetoresistive
read transducer comprising:     any of claims 4 or 5, wherein the
nonmagnetic a thin film of magnetoresistive conductive   spacer layer (18)
is a dual function layer which layer (11) formed of magnetic material, the
mag-   also serves as the spaced conductor means netoresistive conductive
layer having passive  55  (24,26,40). end regions (14) separated by a
central active re- gion (12);                                      7.
Amagnetoresistive read transducer as claimed in means for producing a
transverse magnet-     any of the preceding claims, wherein magnetic 4    7
EP  0 375 646 B1                  8 C L  M   S flux produced by the
longitudinal bias in the end  Randbereichen  (14) der magnetoresistiven
regions exceeds the longitudinal component of     Schicht (II), wobel das
Mittel (16) zum Erzeugen flux in the central region.
der i ngs-Vormagnetislerung (33) gekennzelch- net lot durch: 8.
Amagnetoresistive read transduceras claimed in   6  separate DOnnfllme (16)
aus hartmagnetischem claim 7, wherein the ratio of longitudinal flux in
Material, parallel zu, jedoch getrennt von derms- the end regions to the
longitudinal component of  gnetoresistiven Schicht (11), und im wesentil-
flux in the central region Is in the range of 1 to 2.  chen nur In den
passiven Randberelchen (14) vorhanden, wobel die separasen Dinnfilme aus 9.
Amagnetoresistive read transduceras claimed in  io  hartmagnetischem
Material (16) in einer vorbe- any of the preceding claims wherein the means
stimmbten Richtung (32) entlang dem Wandler for producing a transverse bias
in the central re-  magnetisiert  sind,  wodurch  die  Lings- gion of the
magnetoresistive layer comprises a    Vormagnetisierung die aktiven
Bereiche der ma- soft magnetic layer (20) spaced from the magne-
gnetoresistIven Schicht in elnem Eln-Dominen- toresistive layer (11), the
soft magnetic layer (20)  15  Zustand in der vorbestimmten Richtung entlang
extending over both the end regions (14) and the  dam Wandler hilt. central
region (12) of the magnetoresistive layer (11).
2. En magnetoresistiver Lesewandler nach An- spruch 1, bei dem die
DOnnfilme (16) des hart- 10. Amagnetoresistivereadtransducerasclaimedin  20
magnetischen Materials eine Kobalt-Leglerung claim 9, wherein the
magnetization produced by    umfassen. the means for producing a
longitudinal bias Is chosen of a level so that the magnetization state  3.
Ein magnetoresistiver Lesewandler nach An- in the end regions of said
magnetoresistive layer  spruch 2, bel dem der DWnnfilm (16) des hartma- and
said soft magnetic layer are of the same dl-  25  gnetlschen Materials eine
Legierung aus Kobalt- rection but both being opposite to the magnetiza-
Platin-Chrom lot. tion direction In the active region of the magne-
toresistive layer in the unbiased state.      4. Ein magnetoresistiver
Lesewandler nach jedem der vorangehenden AnsprOche, bei dam der Ab- 30
stand der DOnnfilme aus hartmagnetischern Ma- Patentanspriche
terial (16) von einer nichtmagnetlschen elak- trisch leitfahigen
Abstandsechicht (18) zwischen 1. Ein magnetoresistiver Lesewandler, der
folgen-    den genannben DOnnfilmen aus hartmagneti- des aufweist
schem Material und der genannten magnetoresi- elnen DOnnfilm aus einer
magnetoresistiven leit-  35  stiven Schicht aufrechterhalten wird. fihigen
Schicht (11), die aus magnetischem Ma- terial gebildet let wobei die
magnetoresistive leit-  5. En magnetoresistiver Lsewandler nach An- fihige
Schicht passive Randbereiche (14) auf-     spruch 4, bei dam die
nichtmagnetische Ab- weist, die durch ainen zentralen aktiven Bereich
standsschicht (18) aine Dicke im Bereich von 50- (12) vonelnander getrennt
sind;           40      200 nm (500-2000 Angstrom) aufweist. 



Mittdl zum Erzeugen einer magnetiechen Quer- Vormagnetisierung in dam
zentralen aldiven Be-  6. Ein magnetoresistiver Leserwandler nach jodem
reich (12), urn den zentralen aitiven Bereich (12)  derAnspriche4 oder5,
bel darn die nichtmagne- in einem linearen Ansprechmodus zu halten;
tische Abstandsschicht (18) eine Doppelfunktion Leitermittel (24, 26, 40),
die voneinander durch  45  hat, die such als dus in einem Abstand angeord-
den genanntbn zentralen aktiven Bereich (12)      nete Leitermittel (24,
26, 40) dlient. getrennt sind, und mit der magnetoresletiven Schicht (11)
gekoppelt sind, urn eaen Erfas-  7. Emn magnetoresistiver Lesewandler nach
jedem sungsbereich (12) zu definieren, wodurch dus Er-  vorangehenden
Anspruch, be! dem der durch die fassungsmittel (30), das an die genannten
Loiter-  6o  Lings-Vormagnatisierung  erzeugtb  magneti- mittbl (24, 26,
40) angeschlossen ist, die Wider-  ache Flul in den Randborelchen die
LAngskom- standsveranderungen In dam zentrlaen aktiven      ponente des
Flusses Im Zentralbereich Ober- Bereich (12) der magnatoresistiven Schicht
(11)   schreltet. bestimmen kann, als aine Funktion der Felder, die durch
die magnetoresistive Schicht (11) go-  55  S. Ein magnetoresistiver
Lesewandler nach An- hemmt warden;
spruch 7, bel dam dus Verhaltnis des Langsflus- Mittel (16) zum Erzeugen
eaner magnetischen       see in den Randbereichen zu der Lhngskompo-
LAngs-Vormagnetisierung (33) in den passiven      nentb des Flusses im
Zentralbereich Im Bereich 5    9                  EP 0 375 646 B1
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couche magnetoresitive (11) et existant sensi- blement dans chacune des
r6glons d'extremite 9. Ein magnotoresistiver Lesewandler nach jedem
passives (14) uniquement, lea films minces sepa- dervorangehenden
Anspruche, be! dem das Mit-     res de mat6riau magnitique dur (16) etant
ma- tel zur Erzeugung einer Quer-Vormagnetislerung   5  gnetis6s dans une
direction pr6determin6e (32) im Zentralbereich der magnetoresistiven
Schicht  le long du transducteur grace a quol la polarisa- eine
weichmagnetsche Schicht (20) umfal~t, die   tion longitudinale maintientles
regionsactivesde einen Abstand zu der magnetoresistiven Schicht   la couche
magn6toresistive dans un 6tat A un do- (11) aufweist wobel die
welchmagnetische         maine dans la direction prhd6terminhe ie long du
Schicht (20) sowohl fiber den Randbereichen   10  tranaducteur. (14) ale
auch fiber dem Zentralberelch (12) der magnetoresistiven Schicht (11)
veriluft.      2. Transductour de lecture magnrtor6slstif selon la
revendlcation 1, dans loquel lea films minces (16) 10. Ein
magnetoresistiver Lesewandler nach An-       de materiau magn6tique dur
comprennent unal- spruch 9, bel dem die durch das Mittel zur Erzeu-  15
liage de cobalt. gung elner Langs-Vormagnetisierung erzeugte Magnetislerung
so gewahltwird, dag der Magne-  3. Transducteur de lecture magn6torasistif
salon la tisierungszustand in den Randberebchen der ge-   revendication 2,
dans lequel le film mince (16) en nanntbn magnetoresistiven Schicht und der
ge-    materiau magnetique dur eat un alliage de cobalt, nannten
weichmagnetischen Schicht dieselbe  20   platine et chrome. Rlchtung
aufwist, Jedoch beide der Magnetisie- rungsrdchtung in dem altiven Berelch
der magne-  4. Transductbur de lecture magn6toreaistif solon toresiativen
Schicht im nicht vormagnetislerten  l'une quelconque des revendications
prec6den- Zustand entgegengesetzt sind.                    tea dans lequel
l'espacement des films minces en 25      mat6rlau magn6tique dur (16) eat
maintenu par une couche d'entretoise conductrice 6loctrique- Revendlcatlons
ment non magnetique (18) entre lesdits films minces en mat6eau magn6tique
duretladite cou- 1. Transducteurde lecture magnhtor6sastif compre-   che
magn6toresistive. nant:                                    30 un film mince
de couche conductrice ma-  5. Transductbur de lecture magn6tor6sistif solon
la gnetor6sistive (11) forme en mat6riau magneti-   revendlcation 4, dans
loquel la couche d'entretoi- que, la couche conductrice magndtor6slstive
se non magn6tique (18) a une 6palsseur situes ayant des r6gions d'extrfmlt6
passives (14) s6-  dans la plage de 50-200 nm (500-2000 angs- parees par
une r6gbon centrals active (12);  35  tram). 



un moyen pour produire une polarisation magn6tique transversale dans la
r6glon active  6. Transducteur de lecture' magn6tornsistif selon centrale
(12) pour maintenir la r6glon active cen-  I'une quelconque des
revendications 4 ou 5, dans trale (12) en mode de r6ponse lin6alre;
loquel la couche d'entretoise non magn6tique des moyens conducteurs (24,
26, 40),  40    (18) eat une couche A double fonction qul sert 6tant
espac6s les uns des autres par ladite r6gion  aussi comme moyens
conducteurs espaces (24, active centrale (12) et 6tant coupl6a A la couche
28,40). magnetoresistive (11) pour definir une r6gbon de d6etctlon (12)
grace A quoi un moyen de ditec-  7. Transducteur de lecture magn6tor6sistif
solon tion (30) connect6 auxdits moyens conducteurs  45  l'une quelconque
des revendicatlons pr6ceden- (24, 26, 40) pout d6terminer lea variations de
r6-  tea, dans loquel Is flux magn6tique produit par la sistance dans la
r6gion active centrals (12) de la  polarisation longitudinale dans lea
r6gions d'ex- couche magn6toresistive (11) en honction des     trimit6
excede la composantb longitudinals du champs qui sont intercept6s par la
couche ma-    flux dans la r6gion centrale. gn6tor6slstive (11);
so un moyen (16) pour produire une polarlsa-  8. Transducteur de lecture
magndtordsistif salon la tion magnetique longitudinale (33), dans lee r6-
revendication 7, dans loquel le rapport du flux glons d'extr6mite passives
(14) de la couche ma-  longitudinal dans lea regions d'extremite a la
gnetor6sistive (11), le moyen (16) pour produire  composante longitudinale
du flux dans la r6glon la polarisation longitudinale (33) etant caractiri-
55  centrals eat sltu6 dans la plage de I A 2. s6 par des films minces
s6pare (18) de matdriau  9. Transducteur de lecture magnetoresistif solon
magnetique dur parallbles a, male espaces de, la  l'une quelconque des
revendications preceden- 6    11                 EP 0 375 64B1
12    |         ||11|| |1111| ||||| | |||| * C   L  M S tes dans lequel lo
moyen pour produire une pola- risation transversale dans la reghon centrale
de la couche magn6tor6sistive comprend une couche magn6tique douce (20)
espac6 de la couche magn6toreslstivw (11), la couche magnhtiquo   5 douce
(20) sM'ndant A la fois sur les reglons d'extremit6 (14) et sur la region
centrals (12) de la couche magnetoresistive (11). 10. Transducteur de
lecture magn6tordsistif selon la  io revendication 9, dans lequel la
magn6tisation produite par le moyen pour produire une polarisa- tion
longitudinale est cholsle A un niveau tel que les etats de magnetisation
dans les riglons d'ex- tr6mite de ladito couche magn6tor6slative et de   15
ladite couche magn6tique douoe ont la memo di- rection mals les deux sont
oppos6s A la direction de magnetisation dans la reglon active de la cou-
che magnetor6sistiWo dans l'etat non polarise. 20 25 30 35 40 45 50 55 7


