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MAGNETIC TRANSDUCER AND 

THIN FIIl4 MAGNBTIC HEAD 

TECHNICAL FIELD 

The present invention relates t.o a mapetic ttaneducer 

s that employs the ~ effect and a thin film 

magnetic head that includes this ma8netic; transducer. 

BACKGROUND ART 

In the current trend for more compact magnel:lc ~ 

drive devicee, a t:hiA film magnetic head that employs a 

10 magMtoreaiative element for a nad element IS known in tbe 

1& 

prim- art as a magnetic conversion. device .W.ted for reading 

fnfarmatl011 stored in a magnetic recordiD.g ~edium at a high 

recording density. since its output m not ~ by its speed 

Maanetic_. transducers· used in th.in film magnetic heads 

in the prior art include the one diaclosed in Japaliese 

Unexamined Patent Publication (Kokai) Ne. · 125311/1991. nie 

mqnetoresiative read device &closed m this publication ia 

provided with a central active area and a pair of passive · 

20 areas. Tb8 central active area Includes a ~ film. 

a DO'M'&IDet:ic spacer film and a soft masnetlc fihn. and tha 

soft magnetic :B1m provides a lateral bias :ftild to tbe 

mapetOreSistive film. These films are fanned so that the soft 

. mapet1c f1bn conSu~- tbs lowenn.oet lays ' ·. the 
I I . 

as ncmmapetfc spacer film ~tutes the middle· Jayar and 'the 

··- ... ..;,.• 

~. 
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mapetoresistive film ~tutea the uppermost layer. The P.Ur 

of end passive areas each include a magnetic domain control 

fi1l\l and a lead conductive film .. The mqnetic control fUme 

are laminated at the two opposing aides of the central active 

area fomrlng a gap between theni, and the lead. conductive 

films &re adhered cm top af the malf'efiC domajn control films. 

The aoft magnetic film included in the central active 

area provides a lateral bias field to the magnetoresistive ~ 

and. with this, it msures linear operation when readlDg out 

10 data that baft been magnetically recardecl. When the magnetic 

field pnerated from the magnetically nc:orded data on tbe 

mas;netic recording medium is applied to the magnetoresistive 

film. in the direction th$t h1tersects the magnetization direction 

of I the magnetoresistive mm. the direction of magnetization 

is in the ~ve film c:banges. This. in turn, causes the . 
reaisbmce value in the magnetoresistive f¥m to change in 

correspondence to the direction of magneiization and a sense 

voltage correspancling to the resistance value is generated. 

When the magnetic field generated by ·the meanatfcally recorded 

data on the magnetic recordiq medium alip$ with ·the 

mapetization direction of the magnetoresistive film. however, 

· the direction of magnetization does not change andt therefore, 

the resistance value of the magnetoresistive film remains 

• practically unchanged. 

26 The magnetic domain control films are provided in 

order to provide a lougitudlnal bias field to the 

magnetOreslstive film and. COD88Quently, to prevent Barkhawsen 
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noise. U. S. Pat. No. 4, 024, 489 discloses an MR aeusor that 

emplors a bard magnetic bias film used as a magnetic domain 

control film. 

Alt described earlier. with this type of m•gnetic 

s transducer. when the maanetic :fielc1 generated by the 

magnet.ically recorded data on the magnetic recording medium 

aligns with the mapetization direction of the magnetoresisti. . 
film.. the direction. ·of the magnetization does not change. and 

therefore, the resistance value of tbe magnetoresiStive film 

10 rem.ams practlcally unchanged. Now, taking the off track 

characteristics into eonsideration, since the magnetic field 
I 

• 

pnerated by . i8 magnetically recorded dat.a OU the magUtic 

recording disperses Jn every direction, whm the 

magnetic J'9lds magneticaUy recorded iuforma.tion on 

:ma1dng relative movement at high speed In 

the direction r the traClc, there exists a point at whicb the 

direction of magnetic field generated by the magnetiolly 

racordec1 data on the magnetic· ·recording medium aJigns with 

tbat point is at its minim.um. Tbi$ minimum 

point is . by the magnetization direction of tbe 

magneto3· · fihn. and the more intense the magnetic tia1d 

of the la bias c the ireater the bias angle). the cloeer 

it lDOftS the main output peak Point. In contrast, as 

the maanetic; field of the lateral bias becomes reduced (the I . 

smaner the ~ angle), it moves •W87 from. the .maf:D. output 
r 

peak point. The further •WB.1' the minjmum_ point m.ovat from 
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the main output peak polQ:t, the wider the main output pulse 

width becomes, thus ~ a larp off track margin and 

facilitating the desian tJ!- the sioal procemng drcuit. 

The maanitude of th8 lateral bias field i.s det.emlined 

s by the ratio ·ot the product of the saturation meSMtization 

MO and the volume VO of the soft map.etic film, to the 

product of the satmation ~tion Ml and the volume Vl 

of tbe magnetoresistlve film. i. e •• CMO •VO) I (Ml • Vl). Tbe 

larger the ratio CMO•VO) I (Ml•Vl), the stronpr the lateral 

10 bias field. 

15 

In this type of JD8P..etic transducer, its central active 

area is narmally formed through high, accuracy pattern 

forming technology which tm»lOJ'S photolitbOJP.'8Phy, km miDing 

or the like. When the Jammated films are patternecl tbrouah 

SUch. a process, conventiona.Ur ~e lower the film. is, the 

larger its surface area. W"ith a mapetic tr8nsducer in ·the prior 

art, sillc:e films are laminated in such a manner that the soft 

mqpettc film constitutes the lowermost Iaye,r , the 

mnmagnietic ·spacer film comtitutea fhe middle layer and the · 

ma8netoresistiv film constitutes the uppermost layer I u 

explained earlier, the flat surface area SO of the lower 1anr, 

i. e. , the soft magnetic film; is "laraer than the flat surface 

area Sl of the uppermost la'f&l', i. e •• the mqnetoresiative 

, :film. In other wards. SO > Sl. Note that the film thickness . 
as of the soft inas:netic film is approximately equal. to that of tbe 

mapet.oresistive fllm. 

Because of this, under normal conditions, in which tbs 

' i . 
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saturation magnetization MO of the soft ,magnetic film is 

approximately 1 to O. 6 times the saturation magnetizaticm Ml 

of the magnetoresistive film. tbe ratio (MO• VO) I CMl • Vl) is· 

large. This preamts an over bias condition. and when the 

1 off track. cbar~ are taken into account, it m•71$ that 

it is difficult to set the ~inimum point where the directiol1 

of the magnetic field generat.ed by !be mapetically recorded 

data OD the magnetic recorcliq medium· aligns with the 

direction of the magnetization. on the maanetonsii;tive :fflm at 

10 a J.oQLtion that jg away from the mam output peak point. 

Thue. with a ma,snetic transducer in the prior art. it is 

difficult to increase the off track margin by expanding the 

width of the mai». output pulse. 

Note that. while, with a small quantity of C>Ver bias. 

the bias can be ad.justed t.o the corract state by reduciDg the 

sense CUt"tent, this will result in reduced output. 

··~~ ....... 
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DISCLOSURE .OF THE INVENTION 

It is an object of the inset invention to provide a . 
maanetic transducer and a thjn mm. magnetic head that 

facilitate the design of the signal processing circuit .1?1' 
s apauding the width of the main output pU)ge and , 

co.asequently. by increasing the margin. 

It • is a further object of the present i:oventian to 

provide a :magnetic transducer and a thin film magnetic bead 

that make it . possible to set the bias to an appropriate state 

10 'Without lowering the output by adjusting the sense cmre11t. 

In order to achieve the objects descn"bed above. the 

comprises a central active area and -.d. passive areas and is 

supported by a su.pporting body. The central active area 

includes a magnstQresist:i film. a nonmq:netic apacer film and 

a soft magnetic fib with the magnetoresfstive film 

co.nstituting the lowermost layer Oil top of the supporting 

body, the nonmagnetic spacer fihu Jamjnated OD top of the 

~ve film 8nd the soft ma,gnetic film Jam;neted on 

top of the nonmagnetic spacer film to provide a lateral bias· 

field to the m.aguetoresisti film. The end passive areas are 

connected to the two side aurfaces of the ceo.tral active area.. 

The thin film magnetic head accordlDg to the present 

• mvention comprises a slider and a magnetic transducer 

25 supported by the slider. in which the magnetic transducer is 

constituted as described above. 

·SblC8 the central active arm includes a maeaetoremative 
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fihn. a nonmagnetic spacer :film and a soft mago.etic film. 

and is structured with these films laminated in such a manner 

tbat the soft maanetic film prcwides a lateral bias field to 

the ~ve filnt. the magnetization direction of the 

s macetoresistive film. is changed by the magnetic field 

&emratecl by the mapetlcally recorded data on the ta•snetic 

recordiii& medium. which will in turn, chaqe the resistance 

value of the magnetoresistive fllm. Consequently • the 

mqnetically recorded data can be read as changes in the 

10 Output voltage. 

Since, in the central active area. the magnetoreSistive 

film coutitutes the lowermost layer on top of the supporting 

body r with the nonmagnetic spacer film laminated on top of 

the magnet.oreslstlve mm and the soft magnetic mm laminated. 

JS on top al the DODmagnatic spacer fihn. when ~ these 
films tbrougb. high accuracy pattern forming . technology, 

which mainJy employs l)botolithography and ion milUng, the 

flat surface area Sl of the lowermost layer, i. e. , the 

magnetoxesisti'fe film ·is --larger 'thsn the flat surface area SO 

20 of the uppennost layer,· i.e.. the soft magnetic film. Thus. 

Sl > SO is satisfied. Note that the film thickness of tbe soft 

magnetic film is approximately equal to that of the 

magnetoresistive film. 

Since tbe saturation magnetization MO of the soft 

25 magaetic film is approzbnat.ely 1 to 0. 6 tiineS the saturation 

mqJJ.etizatioJ2 Ml of the magnetareslative film. Ml ~ MO is 

satisfied. With these canditi.ona, i.e.. Sl > SO and "Ml ~MO. 

·t ~ __ ,._ - ...... 
. ,, Jo•.11-
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(Ml• VI) > (MO• VO) is always true. W'lth this, it becomes 

more clifficUlt to. provide an appropriate lateral bias magnetic 

field from the soft magnetic film to the magnetoresistive film. 

( UDderblas). When this is c:onaidered from the view point of 

s the off track ~cs. it mean• that the point at wbich 

the DMl8DStic field pmrated. by the mapJtically recorded data 

on the magnetic recording medium aligns with the directioo. 

of. the magnetizaticm of the· mapetoresiStive filDl moves away 

from the main output pulse peak Point.· This fadlitates the 

10 desisn of a signal processing circuit by inc:reesing the width 

of the mam outimt pulse · anc1 the off track margm. 

Furthermore, since an under' bias state is emured. it 

may be possible to set the bias to an aPOZ'OPriate state by 

aatustiug the· sense current to -achieve the correct bias ~ta 

15 without causing a reduction in output. 

As the end pasive areas are connected to the . two side 

surfaces ot the central active area, sease ~t can be 

applied to the central active area via the end passive areas 

and. .. the required magnetic bias .. can be applied the same 

20 nY. In a normal structure, each end passive area · will 

include a mqnstic c1omain COAtrol film which has electrical and 

mqnetic continuity with, at least, the magnetoreslstive ~ 

which wm · make it PoSSI"ble to apply the sense cummt 

deecribed above and also to apply a magnetic bias that 

25 eotteSPODd8 to the magnetic domajn control film to the 

~veftlm. 

'l1le thin film. magnetic head accanting to tha praamt 
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invention includes an MR type magnetic tra.miducer that is 

SUPPOrted 'by a slider and ia constituted with the magnetic 

ttaDsducer according to the present invention.. Because of tbJs, 

with the thin fµm . magnetic head according to the present . . 
& invention. tbe. advantages of the MR type DlQD8tic transducer . .. 

BRIEF DISCRJPTION OF THE DRAWINGS 
~ 

These and other advantages, features and objects of the 

present invention will be underatood by thoee ol ordUJarv skill 

10 in the art referiiq to the AMUed dratrinp. givaD purely by 

way of DDll - !imitative -.ample. m which : 

FIG. 1 inuat:rates a plan view !>f the magnetic 

transducer according to the present invention: 

FIG. 2 illustrates a cross section of FIG. 1 through Um 

l5 A2-A2; 

FIG. a illustrates the magnetic recording read fuuctioD 

. performed by the magnetic transducer: and 

FI.G. 4 illustrates· an -enlarged ctoas section of a thin 

film. magnetic head that . employs the mqnetic tranaducer 

according to the present invention as . a read element. 

BEST MODE FOR CARRYING OUT THE JNVENTION 

As illustrated in .FIGs. 1 and 2, the mqnetic transducer 

according to the :oresent invention comprlsea a central active 

area 1 and end passive areas 2 and· 3 8Dd is S\lpported by 

a ~ body 4.. ne. central· active area 1 include& a 

. --_ _. ~ "'!" 
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magnetoresistive film (hereafter referred to as the MR film) 11, 

· a nonmagnetic ~ film 12 and a soft magnetic fiJm 13 

with the MR film 11 J comdtutmg · the lowerm.ost layer on top 

of . the a~ortingtiboctv, the nonmagnetic sp&cer film 12 

Jaininated on top of MR film 11 and the soft magnetic film 
. . 

. 13 1anrimted on , of the ~omnagnetic apacer film 12 to 

~ a late?al bi, field to the MR film 11. The MR film 

11 is formed from~ Jfor mstanc:e. permalloy. Its composition. 

thiclm.ess. manufactqring method and the like are known to 

tbme with ortlDm7 ~ in the field. dlis taclmology pertaJns 

to. The soft znapettc film 13 is a magnetic film that has . . 
little or no mapetaresistance, ad may be constituted of. for 

inatance, Ni-Fe-~. ~i-Fe-Cr. may be 8morphous, and ·is 

formed ta have a thickness of. for instance. ZOO ta 300 A. 

JS The nonmagnetic ~- :film. i2 is constituted of a Ta film 

with a t!Uclmeas of. ·for instanca. 100 to 200 J.. This 

lamination mu.cturl is typical in MR type magnetic 

transducers. 

25 

~ end passive area&· 2 and 3 . are. connected to the 

two side surfaces of the central acti:n area 1. ,· 
I 

Since the C81ftral active area 1 mc1.ucles the MR mm 
11. the nonmagnetic~ spacer film 12 mid tlie soft magnetic film . 

13 and is ccmstituted with the MR film 11 •. the nonmagnetic 

spacer :film 12 8Jld the soft :magnetic film 13 Jaminated so 
. I . 

tha.t the soft magnar film 13 provides a 1aterel bias field to 

the MR film 11, r magnetiza~ direction of the MR fUm 

11 ha ~ the magnetic field gmerat.ed by the 

, .... 

I 

. I 
I 
I 

I 
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magneticaUT recorded data on the magnetic recording medium • 

and the data are read by changing the resistaDCe value of 

the i MR film 11 to which the sense currents run in 

COITespcmdence to changes in the direction of m.aanetiza,ticm. In 

'the MR film 1 L 

Since, in the central active area 1, the MR film .11 

comftutes the lower;most layer an toP of the supporting body 

wiih the nonmagnetic spacer- film 12 1amiDated on top of the 

MR film 11 and the soft magnetic fihn 13 laminated on top 

10 of the nonmagnetic sp8Cer' film 12 • under norm.al 

~ conditions. in which theae ~ are formed 

through high accuracy pattern fDl'Dlixlg tecbnolo1Y. whi~ 

mainly employs photollthograpby and ion milli.ng, the flat· 

1 smface area SI_ of the lowermost layer. i. e., the MR film 11 

11 is larger than the flat surface area SO of ~ uppermost 

layer, i_. e. • the sOft masnetiC film 13. Thus, Sl > SO is 

satisfied. Note tlJat the film thickness of. the soft magnetic: film 

13 is approzimataly equal to that C>f the MR film 11. Since 

the saturation ·:magnetization MO of the soft magnetic film lS 

20 is approximately I to 0. 6 times th8 saturation magnetization 

.• 

Ml of the MR film 11. Ml ~MO is satisfied. Therefore, (Ml• 

V.1) > (MO• VO). With. this, it beco:aies more difficult t.o provide 

an appiopriate lateral bias field frmn the soft magnetic film 

13 to the MR film 11. Aa a result, the point at which the 

magnetic field pnerated by the mapetically recorded data on 

the maguttc recording medium. aHgna with the mqnetizatian 

direction of the MR film 11. to -wblcb the lateral bias 1'ield 
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ls provided, moves away from the main . output pU]ae oeak 

point in the . off track characteristics. Thus. the width of the 

mam. output pube and the off track marlin can be · inereased. 

This aspect U. further expla.in«I in reference to FIG. 3. In 

FIG. S. the horizontal ms represents the track direction and 

the 'Vertical axis represents. the MR output. Below the 

horizontal axis, the track Dl of the magnetic recording medium 

(not shown) and the read magnetic fields FO to F2, •hich 

are thereby generated. are mustTa.ted. The State in 'flbich a 

10 strong lateral bias field js provided by the soft magnetic film 

15 

18 tO the MR fllnl 11 is schematicaDy filustrated whel'e ·mas 
large" is indicated. The lateral bias magnetization Ml l is 

bi•sed in the direction in which it inclines at an angle 8 l 
I . 

1
1tive to the porizontal direction (in the figure). 

The state in which an ·.weak lateral bias field is. 

prOVided by the soft magnetic film 13 to the MR film 11 is 

schetuatically illustrated where ·bias sman • is indicated. The 

which it inclines at an angle 8 2 relative to the horizontal 

20 ~ C in t.b.e figun).. The angles 8 1 and B 2 have a 
I . 

relationship In 

First, a in which the bias is large is uplained. 

The magnetic ield generated by the magnetically recorded 

data on the magnetic . recording medium disperses in every 

• 4irectlaD from ~ ~ Dl and. aa a nsult, when the 

~ transdr ·reads the track Dl while moving aloog tbs 

track direction 'at hjgh . $PBSd, there is a point at an oft track 



•. 

position where the direction al th8 ~ field Pl pnsrated 

by the QJaSDe_tically recorded data on the masnetlc recording 

medium Js aHlf.Qed ·with the direction of the lateral bias 

s ~ in the resistance value of the MR film 11. thi8 point 

hecom.es the nrinbnum point DIPl which gives the minimum 

MR output. Within tbs track. the angle at \V'hich the read 

magnetic field F'O crosees the directiOil of the lateral bias 

uiaaUet:imticm. Mll is steep and, therefore, the lateral bias 

10 magnetizatiou Mll rotates in the direction of the read mqnet:ic 

field PO. Due to the effect of the read magnetic field FO, 

the lateral bias magruttimtion Mll rotates by an Dgle 8 1 and 
I 

occurs. The main output pulse Ll. is _generated in this marroer. 

When the bias .US mnall, the operation is basically the 

same. ·However. since the lateral biaa field is weak. and the 

angle 9 2 of tbe lateral bias magnetization Mal is ·small. the 
. . 

mhrimum Point DIP2, at which the directiOD of the lateral 

bias maanetization Mll and the read magnetic field F2 align · 

with each other, occurs at a position that ia funher away 

from the peak value VP of the main output pulse L2, conxpared 

to the mjnimmn point DIPl that occurs when the bias field 

is large. Consequently. when the bias f'ield is small, the 

main output pulse width W2 is larger than the main output 

zs pulse width Wl obtained when the bias field is large, therebY 

ensuring a large margin. 

. As explained so fat, according to the present m'Vention, 

• = ::-. ~ r,.. ......... ; 
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the lateral bias magnetization is in an under bias state 
1

• compared to the mtor art and, as a. result, the margin am . 

be inc:reased by increuing the width af 1'he main out.put pulse. 
• 

Al$o. because· an \Ulder bias state iG acbieYed, a 

I reduction in output can be prevented mm whea. the bias ii 

a4iusted to a· suitable stats by increasing the sense currents. · 

As the end passive areas 2 and 8 are connected to the 

tlrO side surfaces of the central active uea 1, a sense current 

can be applied to the central active ·area 1 via the end 

10 passive areas 2 and 3 and also the required maanetic bias field 

can be provided in the same way. In a nonnal structure. the 

end passive areas 2 and a include magnetic c1pma;n. control 

films 21 and 31 re&l*tively, which have· electrical and 

magnetic continuity with. at least, the MR film. 11, to make 

ts it possible ta apply the .seltSe current dsscn'bed above and also 

to apply a magnetic bias, which cotreapcmds tO the .magnetic 

domain COAtrol films 21 and 31, to the MR fib 11. 

The magnetic domain cantrol :fJlms 21 and 31 can be 

conatttuted with hard magnetic films. In that case. by u.smg 

m · the magnetic field generated by the magnetized hard magnetic 

films 21 and 31. a consistent longitudinal bias field can be 

provided to the MR film 11 to prevent generation of 

Barkhausen noise caused by the movement of the magnetic 

domain. The. bard magnetic films may be, for instance. CaPtCr 

and they are formed to· have a film thickness of 

apPrOJClmately ZOO A. 

Alternatively. the magnetic cbnain control films Zl and 
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31 may be constituted with antiferromqnetic fihne and. in 

that caae. by using the exchange coupllns pnerated. between 

the antiferromasnetic films and the MR film 11, a COllSistent 
' I 

longitt1djnaJ bias field can be provided to the MR film 11 to 
' . 

s prevent generation of Barkhamen noise caused by the 

movement of the magnetic domain. The antiferromapetic films 

may be. for in&tance. Fe-Mn and they are formed to have 

a film thickness of approximately 200 A. 

ne end paisiw areas 2 and 3 include lead cond~ve 

10 films 22 and 32 respectively as well as the J1181D11tic domain 

control films 21 and 31. · The lead conductive films Z2 aa.d 

32 ~ deposited on to the magnetic domain control films 21 

and 81, while being provided with pattem8 that are overlaid 
i 

on the magnetic domain control films 21 and 81 on. the 

is central active area 1. Because of this. sense currants can be 

supplied to the central active area 1 ma;nly through tbs lead 

conductive films 22 and 32 at both sides of the central active 

area 1. 

The lead conductive ·fihns 22 and 32 are adl:leted an to 

the mqnetic domain control films 21 and 31 respectively, 

while being proW!ed with patterns that are overlaid on the 

magnetic domain control films 21 and 31, on the central active 

area 1 and also outside that area. As a result. the magnetic 

domain control films 21 and 31 and the lead conductive films 

25 22 and 32 can be. formed thIOugh the high accuracy pattern 

forming technology. wbich mainly employs photolithography, . 

in one stepp The lead 

.\ ; .. ~- :: ·: 
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C01lductive films 22 end 32 are each c:cmstltllte4 with a 

laminated film of, · for. instaDcc. TIW /Ta. 

FIG. 4 is an ea1arsec1 Cl'Cll section of a thin :film 
. . 

2D8glletic head that employs tbs mqnetlc transducer descn"bed . . 

s above as a read element and also cplo}rs an inductive type 

magnetic transducer as a write elemeDt. The thin film 

magnetic head in the figure is provided with a read element 

110 constituted with an MR t7Pe magnetic traneclw::er and e. 

write -element 120 constituted with an inductive type magnetic 

10 transducer, OD a slider 100. 

The slider lOOw constituted with a ceramic body, is 

· provided with ~ insulating film 101 formed of AJA or Si~ 

on a base body which is constituted. of, for instance, AJA 
I 

.. Tic. The slider 100, ia provided with an air bearing surface 

is (hereafter referred to as the ABS) 103 to1'1ard one surface 

that faces opposite the xnaanetic disk. . The tn>e of slider in 

which a rail portion is provided on the surface facln&' opposite 

the niagnetic disk with the surface of the rail portion being 

used as tb.e ABS, and the type of slider in which the surface 

20 that faces oppoSit.e the mqnetic disk is a flat surface without 

- "' 

. a rail portion, and almost the entire . surface is used as · the 

ABS, are known in the prior art and any ·of these may be . 
used for the slider 100. · .. 

The read element 110 is comtituted by embeddiDs' SA 

MR type masnetic transducer 111 as a filDl, inside an insulating 

film 102. Reference nu.m?er 112 mdicates a lead conductive 

film through which power is supplied to the MR type magnetic 

. ··:":_ 
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tnmaClucer 111. ·the lead cxmductive film 112 cornspaods to 

tbe lead c:onducttve films 22 and 32 m FIGs. 1 end Z. The 

MR b1'e mqmtic uensducer 111 and the lead conductive 
• 

fihm 112 emerge at tbe ABS 103 of the slide 100 to minimize 

the spacing loss. Reference number 113 indlcates a lower 

slUeld film which is canstitut.ed ·with a ~ film. of. for 

instanf:e. sendust:, PermalloY or iron mtride. Reference number 

121 indicates an apper emeld film (ah;a functions as a lower 

magnetic film) and is mnstituted of a mqmtic film such as 

permalloy or iron mtride, for instance .. 

The read element 110 is constituted with an MR type 

magnetic transducer 111 accordinl' to the present invention. 

as described earlier. Because of this, the advantages and · 

effects of the MR type JDagnetic transducer accordiDg to the 

lS present invention are directly obtained. 

The write element 120 is provided with the lower 

magnetic film 121. which also functions as the u.pper shield 

f1bn. an upper riiagnettc film 122, a con film 123. a gap film 

124 of, for instance. alumina, an insulatiDg f"tlm. 125 .. 

20 constituted of an organic resin such aa Novolac resin, a 
• 

protective film 126 and the like, and is laminated on t® of 

the insulatina film 102~ 1be front end portions of the lower 

magnetic film 121 aUd the UpPer mqnetic fihn 122 constitute 

pole :oortions Pl and P2 which face opposite each Other over 

25 the gap film 124, wlµch bas a 'Vel'Y' SJDall thickness and write 

is performed at the pole portions Pl and P2. The -yolk 

structure is constituted with the lower magnetic film 121 and 

! ., __ ;... ' 
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the Ul1.P8r' mq;Qetic film 122 beiD8' linked to each other at 

. a. back gap portion that is on the -awoslt.e side froD.. the pole 

portions Pl and P2, so as to c0mplete a magnetic clrcUit. 

The coil film 123 la formed on top of the insulating mm 125 

& in such a manner t.bat the coll film. 128 coiJa around the 

Jfaked ar• of the Yollc atructure. While in the fi8ure, an m 
-plane read/wr.ite mapetic head is shown, the mqnetic head 

may be a vertical type read/write maoettc head. or the like. 

While the invention has been particularly shown and 

10 d.eacrlhed with refennce to pzeferred embodiments. thereof. it 

Will be understood by those skUJed in the art that various 

cbanses 1D . form and detail may be made therein without 

~ from the spirit and scope Of the iD.vmtion. 

As has been described so far. acc:ordins to the present 

invention, the _following advantares. are obtained.; 

(a) A masnetic transducer and a thin film maanetic head 

that facilitate the desisD of the signal procesmng. circuit by 

expanding the width of the main output pulse of the off 

.track characteristics and, consequently. by increas!ng the 

20 niar01. ~ provided. . 

(b} A magnetic transducer and a thin fibn magnetic head 

that make it posm"ble to set the bias to an appropriate state 

without lowerhlg the output by adjusting the sense current, 

are provided. 

:··:·.: ' ... ·--. 
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CLA'IMS 

1. A ·magnetic traneducer comprisfng a central active 

area and end passiva areas. supported b7 a suppmtlng body 

wherein; 

said central. aettve area il>clnd.es a map.etOresistiv 

film. a nonmagnetic spacer film aud a soft magnetic film. with 

said magnetoresi$tive film constitutinl the 1owermoet layer on 

top of said supporting bodJ'' said ncmmagnetic spacer fibn 

laminated on top of said mqnetoresistive film and said soft 

magnetic film larinated an top ot. said nonmall)etic spacer film 

to provide a lat.era1 bias field to said ·magnetoresistlve film., 

and 

said· end passive areas are comiected to the. two side 

surfaces of said central active area. 

2. A mamietic transducer acx:ardi:q to claim 1 wherein; 

the flat swlace area of said magnetoresistive film. is 

greater than the flat surface area of said soft .magnetic film. 

3. ·A magnetic transducer accorcling to clahn 1 wherein; 

said end magnetic areas each h1clude a. magnetic domain 

20 control film which has electrical mui maanetic continuity with. 

at least, said magoetoresistive film. 

25 

4. A magnetic traneducer accormns to claim 8 wherein; 

said magnetic dmnain control film. is constituted with 

a hard magnetic film. 

5. A magnetic traDsducer accordinc to claim 3 wherein; 

said magnetic domain control film is constituted with 

an antiferromagnetic film. 
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8. A maaoetlc tnntducet accmdlDg to c:1aim. 8 wherein; 

said. end passlve area each fmtber include a lead 

caaductive film which ls 1anrinated oa. top of aaid mqnetic 
• 

. 1 1. A · thin film magnetic head comprising a slider and 
. . 

a magnetic traasd1tcer supported by said slider wherein: 

said mq;nstic tnmscJucar is any om of tl1ose describec1 

m. claims 1 throUgh 6. 

. . .. . 
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