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FLUX ENHANCED wRITE TRANSDUCER 
AND PROCESS FOR PRODUCING THE SAME 
IN CONJUNCTION WITH. SHARED SHIELDS 

ON MAGNETORESISTIVE READ HEADS .. 

CROSS REFERENCE TO RELATED APPLICATIONS 

The present in.vention is reiated to the subject 

mattfi!r of United states Patent Applications serial· No. 

[Attorney Docket Bo. PD93-0419/362S0.8312]_for -"Soft 

10. Adjacent Layer Biased Maqnetoresistiv~ . Device 

Incorporatinq aNatural Flux Closure Desiqn_utilizing 
. . 

Coplanar Pe;i:manent M~gnet Thin Film Stabilization" and 

[Attorney Docket No. Q9&-1oos-us1/36280.8313] for 
. . . 

"Process for Forming a Soft Adjacent Layer . Biased · 

l.5 Maqnetoresistive . Device ·Incorporating· a Natural ,Flux 

Closure Design Ut~lizing . Coplanar Permanent Magnet 

Thin Film· Stabilization", :both filed concurrently 

herewith and assigned to Rocky Mo\intai"n M~gnetics, 

Inc., assignee of the present invention. The 

20 . disclosures of the foregoing patent applications are 

herein specifically incorporated :by this reference. 

BACKGROUND OF THE INVENTION · 
The present invention relates, in general, ·to 

25 the· field of magnetic data transducers and methods for 

producinc;; the same. More partic\liarly, the present 

invention relates to a·flux enhanced Write transducer 

.and process for producing the same of. especial utility · 

in conjunction with shared, or merged, shields on 

30 magnetoresistive ("MR") read heads. 

Magnetoresistive heads, or sensors, are known to 

:be ·useful in reading' data from a magnetic surf ace with 

a sensitivity exceeding that of induc:ti"ve or other 

thin film heads. In operation, an.MR sensor is .used 

.35 to detect magnetic field signal changes . from . a 

maqnet.ic surface .due to the fact that the resistance 

of the MR sensor changes. as a function of the 

direction and amount of magnetic flux being ·sensed. . 
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. Currently,. the magnetic field s iqnal · changes 

encoded on the magnetically hard surface. of ·a computer 

mass storage medium which are t~ be "read." by.an MR 

read head are "written'' by an as·sociated write head .. 
· 5 · In those instances. when: the · MR read head has 

associated- shield layers, as described in the 

aforementioned patent applications for .. example, the 

write head may utilize the top shield as a bottom pole 

l?roducing_ what is known as a merged,. or shared 
10 shield/pole structure. . 

In these combined read/write data· transducer 

structures, it . has been shown that the area of . 

greatest maqnetic flux in th~ shared shield/pole may 
move around ·within· that layer from the area 

15 immediately beneath the upper pole. of the·· write head 

adjacent the intermediate dielectric gap layer. In 
parametric terms, the write track would. wander and . . . . . . . 

fringe fields might result wherein a write may take 

place toward t ·.e .side of a given track that might then 
20 erroneously b ·read as· data fr.om the adjacent track. 

25 

Redu~tion_ of track wander and associated . fringe f ie.lds 
is· increasingly ·important as track spacing is' 

decreased in an.attelilpt to increase the areal density 

of. a magnetic computer. mass storage device .. 
As a consequence, it has previously been proposed 

to remove portions of the upper surf ace of the shared 

shieldipole surrounding. the up_per pole and gap layer 

by,. for example,· "notching" the shield/pole by ion 
milling (using the upper pole as a mask) , to reduce 

· 30 its thickness to better confine the flux to the 

desir~d region. ~owever, due to. the fact that the 

shield must be milled down on the order of _about a 
micron ("µ") or more to effectuate the desired flux 

. . . 

constraint, a typical ion milling operation could take 
35. on the order of 60 ·minutes or longer of device.· 

processing time. · This protracted.· ion miiling o.f the 

shared.shield/pole and upper pole surface may result 
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in potentially damaging heat build up in the device 

structure during the process and it has been found 

that the resultant slope of. the . surface achieved in 

this manner is, for the mo~t part, . too ~ong and 

5 therefore Ineffective in confining the magnetic flux 

as needed. 

Moreover, due to removal of. this. relatively large 

amount of shield, pole and qap layer materia1.duririg 

the millinq pr.ocess, a siqnificant amount of it will 

10 sUbsequently get re-deposited throughout the 

pr.ocessing system and ultimately build up on the· sides· 

~f the up{:.ar pole possibly further degrading .device. 

function. Build up of approximately one half of the . 

ion milled gap, shield · and pole material has been 

15 ·typically observed. 

§UMMARY OF THE IWENTION 
The present invention obviates the problems 

inherent in the aforedescribed flux ·containment 

2 o approaches by advantageously proposing the addition of 

a relatively tp.in (on ·the order of about 500-2500 

angstroms ( 11A11 )) layer of a relatively high magnetic 

25 

. moment .material to the upper surf ace of the shared · 

shield, or bottom ~-=..te head pole, prior to the ion 

milling operation. : a particular· embodiment herein · 

disclosed, the relatively high magnetic moment· flux 

enhancement layer may comprise cobalt-nickel-iron. 

("CoNiFe"), iron.nitride ("FeN") or.similar material 

deposited prior to the formation of the dielectric gap 

30. layer. The flux enhancement layer may· then be· 

selectively removed substantially surrounding the 

upper pole, using the upper pole as a mask, by means 

of· a relatively. brief ion milling. process in which 

only on the . order of 1. o kA. of the layer . need . :be 

. 3 5 removed and during which a re la ti vely insignificant 

amount of the material removed miqht be re-deposit.ed 

on the· sides of the upper pole. 
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· In accordance .with a more specific embodiment of 

the . present invention, . ~ . similar relatively high 
. : magnetic· moment material may be. titil:l.zed as a seed 

layer deposition prior to the plating ·of the. upper 

5 pole · to · provide addi tiorial · flux containment 

functionality . to the ·flux enhancement layer. 
intermediate the . dielectric gap and . ·shared 
shield/pole .. 

lO 

Broadly, what 

transducer ·of 'the 
has been ·disclosed. is a data 
type having· first and second 

. . . . 

magnet.ic poles and an intermediate qap layer, wherein 

the improvement· compri -;es incorporating an add.i tional 

layer of relatively ll..:.gher ~aqnetic moment .material 
interposed between the first magnetic pole and the·gap 

is layer. .The additional layer underlies the gap lay~r· 
and is substantially coextensive therewith. 

Further disciosed is a magnetic data t:ansducer 

inc;orporating ·a read head. interposed bet.ween· upper and 
lower maqnetic shield layers and a .. writ~ head 

20 utilizing the upper magnetic shieid layer as a bottom 
... 

magnetic .Pole. . The data transducer comprises· a 

relatively higher magnetic moment .layer overlying a 
porti.Jn of the upper magnetic shield layer,· a gap. 

layer in an overlying relat.:.onship to the relatively 
25 higher magnetic moment layer;· and an upper maqnetiC?. 

pole in an overlying relationship to the qap layer. 
Iri accordance with a method of ·the present 

invention there is disclosed a process for forminq·a 

magnetic data. transducer comprisinq.· the steps of 

30 providing a first. magnetic pole and ove::-lying a 
relatively highe~. magnetic momen~ .. layer . on a portion 

of the first magnetic pole. A gap layer is produced 

in an overlying relationship to the relatively higher 
. . 

magnetic;: moment· layer and substantially coextensive 

3 5 .. therewith and a second magnetic pole is formed in an 

overlying relationship .to the gap layer. 



W096/39691 .PCT/US96/05493 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 
The foregoing.and other features and objects.of 

the present invention will become more apparent, and 
the invention· itself will be best understood by 

5 reference to the following description of a preferred 

embodiment, taken .in conjunction with the accompanying 
drawings, wher~in: · 

Fig. lA is .a simplified, cross ·sectional, air· 

bearing surface (-"ABS") view of the write portion Cif 

10 a prior art data transducer which utilizes a shared, 
or merged, shield for an· MR read sensor as one pole 
there.of wherein the ·area of qreatest flux within the 

shared shield/pole is able to move around within.the 
. . 

shield from a position. generally ben·ec;ith the upper 
·15 · pole thereof; 

Fig. lB isa foilow~on ABS view of the prior art 
. . 

data transducer of Fig. iA illustrating the removal of 
portions of the upper surface of the shared 

shield/pole as well as the surface of the upper pole 
20 -and qap layer by an ion milling operation in order to· 

attempt to preclude the movement .. of the flux within 

the shared shield/pole layer to an area substantially 
. . 

underlying the upper pole and in which a sigriif icant 
amount of the ·qap and shield material is 

. 25 unintentionally re-deposited on the. sides of. the upper. 
pole ·while the· lengthy ion milling · operation is 

conducted; 
Fig. 2 is a c --:lified, cross sectional ASS view 

of the write port_ -. of a flux enhanced transducer in 
30 accordance ·with the present invention illustrated.as 

a portion of. a data transducer which. utilizes a 

·shared, or merged, shield for an MR read sensor as one . . . 

pole thereof wherein a flux enhancement ·layer has been 

produced intermediate the shared shield/pole and the 

gap layer prior to an ion milling 
shorter ·millinq operation. can 
preclude movement of the· flux 

operation wherein a 
be undertaken to 
within the shared 
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shield/pole resultinq in ·neqliqible re-deposition· of 

the .device materials on the sides of the· Upper pole; 

and 

·Figs. JA-3G . are a series ·of simplified crosi;; 

5 . sectional .ABs· views. of a possible processing sequence 

in accordance with the present invention.for producinq 

the flux enhanced transducer of Fig. 2 utilizing a · 

sin9le photolithoqraphic step and iori milling 

operation. 

10. DESCRIPTION OF .A PREFERRED EMBODIMENT 

With reference now to Fig. lA, a prior art write · 

head .10 is shown~ .The prior art write . head 10 

comprises, in pertinent par~, a top shield 12 which 

functions as a bottom pole for the write head 10 

15 portion of a data transducer incorporating ·a read head 

.(not shown) interposed between a lower shield (not 

shown) and the top shield 12.. The top shield 12 may· 

comprise nickel iron· ("NiFe") or other suitable 

maqnetically.permeable material. 

20 The prior art write head 10 further comprises -an . 

upper pole 14, which may also comprise N~Fe, separated . 

. from the tc;ip shield 12 by means of a gap ·. layer 16. 

The qap layer 16 may comprise alUlliina . ( "Al203") or 

other·. similar dielectric material. 

25 . With reference to the prior art ·write head l_O 

sho··,·n, it .has been found that the macjnetic flux in the . 

top shield 12·may wander unpredictably.throughout the 

structure thereof resulting in undesired fringe. fields 

that miqht po.ssibly result in data. bei?lq written to 

3 o . the sides of a desired track · centerline such . that. ·. 

spuri~us· signals may be read on adjacent .tracks. 

To t.i.is end, it has been proposed as shown in 

Fiq~. 1B, to alte:r the structure of the prior art Write 

head 10 to that of the prior art write head 20 . by 

35·· means of, · for example, . an .ion milling operation to · 
. . . : 

"notch" the device structure in an attempt to 

constrain the magnetic flux t.o a desired location. 
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Prior art write head 20 includes a top shield 22, 

corresponding upper pole 24 and intermediate q~p l·ayer 

26. in a manner simil_ar to the prior art write head 10 
shown in Fig. l.A. 

5 By means of an ion millin~ operation, the prior 

art write head 10 shown in Fig. lA may be altered to 

the configuration of the prior art write head 20 shown . . . . . 

in Fig~ lB wherein one micron of. the top . shleld 22 .. 

upper surface· 28 is removed surrounding the ·upper pole 

10 24 usinq it as· a milling mask. For example, if the 

top shield 12 of prior art.write head 10 is ion: milled 

.whereby one micron (:lµ) of the shield upper surface 28 

is removed, the top shield 22 will hav.e a resultant 

thickness of 2.5 microns at.the extremities thereof. 

·15 · In like manner, the ion milling operation also removes 

lµ from the pole upper surface 30 of the upper pole 24 

resulting in a structure that is on the order of 4.0 

microns square. 

The ability to effectively constrain the magnetic 

20 flux within.the top shield 22 has been shown to·be.a 

.function of the amount of material removed from the 

shield upper surface 28. in the area surrounding the . . . . 

. upper pole 24; ta;?ering to the area directly· beneath · 

it.. Removal of 11-'· of the shield material has been . 
. . 

. 2 5 found to take on the order of 5·0 minutes of ion 
milling which, in addition to the rather · long 

processing step it ·presents, also results in an· 

undesirable build· _up of heat within the prior art 
write head· 20 and. associated data transducer ~tructure 

30 which may · possibly result in device.· failure. 

Mor.eover, the. slope imparted to the shield upper 

surf ace 28 by the ion milling operation adjacent the 

upper pole 24 .is -relatively· long and the flux 

containment thereby imparted ·is not as effective as 

35 might be desired. · 
significantly, the material removed from the 

shield upper surface 28 cind the ·gap layer 26_ is 
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undesirably re-deposited on the· sides of the upper 

pole 24 as well. In this reqard, the upper.pole 24 

·then presents re-deposited qap material 32 as well as 

re-deposited shie].d material 34 .· This· re~deposited: · 

5 material alters the characteristics of the write head 

• .. 20 and can significantly impact its effectiveness as. 

a data write . transducer. It ·has been found that 

approximately one-half of the material removed from 

the top shield _22 and qap layer 26 ultimately qets re-

10 deposited on.the sides of the pole 24. 
. . 

With reference additionally now to Fig. 2, aflU:lC 

enhanced transducer 4 o _ ln accordanc.e ·with ·the present 

invention is shown. The flux enhanc.ed transducer 4 o 
comprises, .in pertinent part, a top shield 42 

15 f~ctioninq as a bottom pole for the flux enhanced 

transducer 40. \n upper pole 44 is physically. 

dispiaced from i top shield 42 .· by . me.ans of a 

di~lectric qap layer.46· and a flux enhancement.layer 

48. The top shield. ·42 and upper pole 44 may c~mprise 

20 NiFe, the qap ·layer may comprise non-stoichiometric 

Al2o3 of on the order of approximately 4, 000 A or other 
'· . . 

suitable material and flux enhancement layer ·48 may 
,. . . . 

comprise FeN, CoNiFe or other : similar· relatively 

hiqher maqnetic moment materials havinq a thickness of 

25 on the order of soo-2soo i, and nominally _about .1, 009· 

i. 
The flux· enhanced transducer 40 top shield 42 

. . 

shown may have been ip.itially p~ovided with a blanket 

deposited flux enhancement layer 48 ~P to the pre-

3 0 milled surface plane 50 thereby presenting a thickness . 
of . t

5
_. Following an· ion milling operation, the 

thickness of the. flux enhancement layer 48 in· the· area 

substantially s_urroundinq the upper pole 44 was 

removed down to the shield surface plane -.52 _resultinq 

3 5 in a. reduction in. the top shield thickness· ts of t 5 r · 

Similarly I the upper pole . 44 has been _reduced by an 

ion milling operation from a pre-milled surface plane 
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54 to a pole · surface plane 56. The after-milled 

thickness of the upper pole 44 is tp and.the amount of 

m~terial removed from the upper pole 44 is desiqnated 

as ~r· 

In the· ~mbodi:nient s.hown, ts would be on. th~ order 

of 3.5 microns while the value of tsr would be on the 

order 1. o kA. · In like manner, . the upper pole . 44 

thickness tp would be on the order of 4.0 ~icrons and 

·the vaiue of ~r would also be approximately 1 •. 0 kA. 
10 A .. more detailed ·process flow for possibl.e 

construction of the flux enhanced transducer 40 

·illustrated in Fiq. 2 will be shown and described with 
respect to the succeedinq Fiqures _. However, it s~·ould · 

be noted that the flux enhanced transducer 40 may be 

15 constructed throuqh other processes which would .not 
. . 

. require the use of an .ion milling or other material 

removal operation to provide substantially the 

structl:.re shown ·in Fiq. 2 with respect to the 

relationship betweE!ll the upper pole 44, gap layer 46 
. . 

20 and flux enhancement layer 4s overlying a bottom p~le 

or top shield 42. 
With reference now to Fiq. 3A, a top shield layer. 

60 is shown. The ~hield layer 69 may com~rise plated 
NiFe or other similar magnetically permeable jnaterial. 

25 The shield iayer 60 may .comprise a portion of a 

read/write data . transducer incorporating a 

magnetoresistive ~ead sensor wherein the shield layer 

60 comprises a · shared (or merged) shield/pole 

substantially as disclosed in the aforementioned· 

30 ·United states Patent Appl.ications. The plating on thee 
· shared shteld may be defined through a · photores ist 

op.eration (not shown)- whict:. phc:>toresist is thereafter 

·stripped away iri preparation for subseq\ient processing 

steps. 
35 With reference additionally now to Fiq. 3B, a 

flux enhancement layer 62 .is deposited on the .upper· 

surf ace of the shield layer 60 to a .·thickness of 
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between s·oo to 2, 500. A. ·In a preferred elllbodiment, 

the flux enhancement layer 62 may . comprise FeN 

deposited nominally to a· thickness :of l.O kA. 
Thereafter, another photo definition step (not· shown)_ 

5 may be undertaken to emulate the physical dimensions 
. . 

of the shield layer 60 followed by an ion milling. 

operation· of the FeN.flux enhancement layer 62-for on 

the.order of J minutes to remove excess FeN from areas 

·other than .those at which·. it is desired· .. to place the 

10 flux . enhancement layer 62. Thereafter, the 

photoresist may be stripped away. 

With· reference additionally now to Fig. JC, a gap 

layer 64 is· depo~ited to a thickness ·of on the order 

of. 4,ooo.A.. The gap layer 64. may comprise A.1203, or 

15 other similar dielectric materials suitable for 

producing the same. Following the process step shown 

in Fiq. JC, a· back gap photo definition .step ,may be 

undertaken fallowed by. an etch of thE! back gap {not 

shown) utilizing, for example, phosphoric ac~d. ·The 

20 photoresist util~zed to define the back qap may then ... 

be stripped followed by a number . of planar and coil 

define and deposition steps necessary to lay down the 

coils. . . 

With reference additionally to Fig .. 30, a seed 

25 .layer 66 is deposited on the upper surface of the gap 
layer 64 ,, . The seed layer · 66 may comprise 

approximately 1.0 A of NiFe, ·.or, in an· alternative 

embodiment operative in association with tlle flux. 

enhancement layer 62 to further desira]:)ly constrain 

30 the magnetic flux within the shield layer .60, the seed · 

layer. 66 may also comprise FeN or other relatively 

·higher maqnetic moment material such as CoNiFe~: 
· An _aperture 68 in which the upper pole of the 

device will b·e formed is defined by· means of 

35.. photoresist 70 which is _patterned and· baked on top o"f ·.· 

the seed layer 66 substantially as shown in.Fig. 30. 
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With reference additionally now to Fig. 3E, · 1:.he 

upper pole 72 is plated within the aperture 68· def iried 

oy. the photoresist · .70 on top of . that portion of the 

-seed layer 66 . exposed within the aperture 68. . The 

5 plating operation .f·or the upper pole. 7.2 takes place 

sufficiently ·to form the desired thickness (allowing 

for any subsequent.material removal step such as_ ion 

15 

. . . . ·. 

milling) for the upper pole 72 to· a point below the 

upper surface of the photoresist 70. 

With reference additionally now to Fig. 3F, the 

photoresist shown in the preceding Fig. 3E is stripped 

away to leave the strlicture shoWn. At ·this point, 
. . . 

additional processing steps to photo define the notch 

area (not shown) may take place. 

With reference additionally now to.Fig. 3G,· the 

· seed layer 6 6, qap layer 64 and flux enhancement layer 

62 are ion milled utilizinq the upper pole as a mask 

· to produce the · device structure . substant.ially as 

shown~ In operation, -it has been found that_ the seed 

20 lay~r 66 and. qap .layer 64 .may be ion milled. for 

approximately 3~ minutes while the .flux enhancement 
. . 

. 

layer 62 is further ion milled :for an _additional 3 
. . 

., 

.minutes. ·Since the upper pole 72 is likewise subject 

to the ion milling operation, the· thickness of the 

. 25 upper pole 72 ·established durinq the. plating operation 
. . . 

illustrated in Fiq. 3E, should be increased such that 

the resultant thickness.of the upper pole 72 in Fiq. 

3G _is of the desired thickness following the . · ion 

millinq opEiration. · A chemical etch process ··may also 

30 be used . in lieu of the ion milling ·.operation 

disclosed. 

Following the ion millinq operation.illustrated 

in.· Fig.· 3G, any remaining phc:itoresist should be 

stripped and _the standard processinq steps.undertaken 

35 to complete the fabrication of the data transducer. 

While there have been ~ascribed above, the 

principles of the present ·invention . in · conjunction 
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with sp.ecific device structures. and processes,. it is 

to be clearly understood that the · foreqoing 

· . : description in made only be way of example and not as 

a limitation to the scope of the invention. 

·Particularly, ·while the present invention ·has been 

described with respect to the use of a flux 

enhancement layer on a shared shield/pole, the .use of 
a relatively hiqher maqnetic moment layer" in the same 

manner on a bottom pole .of a write head npt forminq a 

10 portioz:t Of·· . a shared shield is . also Within the 

contemplation hereof• Moreover, while FeN and CoNiFe 

have been "described as examples of materials wh,ich may 

be utilized ."to form the flux enhancement layer, other 
. . . ·.. . . . 

relatively hiqher magnetic moment .materials "may also 

15 be used in addition thereto or in substitution 

therefor. Still further, while the flux enhancement 

layer is shown. as havinq been ·applied i~ a. blanket 
. .· ·. . 

deposition process followed by a material removal ~tep 
. . . . 

such as ion millinq~· other material removal pr!=>cesses 
2 o may be utilized· or the profile of the upper surface of . 

. . . 

. ·the :bottom pole and flux enhancement · layer may ·be 

established by means other than. material removal 
. . 

includinq its C01'.1Structiori by means of various masking 

steps and deposition operations. 
25 What is claimed is: 
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·.1J 
TlifS SHEET. HAS BEEN 

REPLACED 

1. A data t=ansducer of the type havinq first and· 

second magnetic poles and an intermediate qap .layer, 

the ·iMprovement, in combination, comprising: 

5 an additional l":yer of relatively liiqher maqnetic: 

10 

15 

20 

]lloment material inte:-posed bet·N'een said first maqnetic 

pole and said qap layer, said additional layer 

underlyinq said ·qap. layer a??-d substantially 

coextensive therewit.~. 

2·. The data transducer of claim l wherein said first 

and second maqnetic poles comprise NiFe. 

3 •. The data transd1,lcer of claim l ·wherein· said qap 

layer comprises a dielectric material. 

4. The data · trans.ducer cf .·claim 3 wherein said 

dielectric materi~l comJ;:r1ses Al2o3 ~ 

5. The data transducer cf claim 
. . ~ . . . : 

l wherein said 

additional layer is selected from a group consistinq 

essentially· of [FeN or CoNiFe] • 

. 6. 'l'he data transducer of claim · l . wherein said . 

additional layer is substantially between 500-2500 A· 

in thic.1mess. 

7. The data transducer of ·claim 1 

comprising: 

an associated layer of relatively hiqher maqnetic 

25 moment material.· interposed ·between said second 

maqnetiC poJ.e and Said gap . layer I Said aSSOCiated 

layer underlying said second magnetic pole and 

substantially coextensive therewith •.. 

a. A maqneti·c data transducer incorporating a read 

30 head interposed :between upper and lower maqnetic 

shield layers and a write head utilizing said upper_ 

maqnetic shield layer as a bottom maqnetic pole, said 

. ·data transducer compr_isinc;: 

. a relat~vely higher maqnetic moment layer 

35· overlyinq a porti<~m of said upper maqnetic shield. 

J..ayer; 
a qap·layer in an·overlyinqrelationship to said 
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re~ati~ely higher magnetic moment layer; and 

an upper magnetic pole in an overlyinq 

: relationship_ to said qap lay_er. 
. . 

9. The data transducer of claim·. 8 wherein said upper 

· 5 . and bot't:cm magnetic poles com~rise NiFe. 
10. ·. The data transducer of claim 8 wherein said C;ap· 

layer comprises a dielectric material. · 
11.· ·. The da·ta transducer or claim 10 wherein said. 

. . . 

dielectric material comprises Al2o3 • 

10 12 • . The data · transducer of claim ~ wherein said 

relatively higher maqnetic moment layer .. is· selected 
fz-cm a qroup consis't:inq essentially· cf · [FeN_ or 

CoNiFe]; 

15 

13. The data transducer-· of claim s wherein· said 

r~latively higher magnetic 

substantially bet;reen soo-2sooA. 
14. The data .transducer -of 

comprising: 

moment · .. · layE;lr is 

claim 8 further· 

ari adcitional layer.of relatively hiqher mac;n.Stic 
20 mol\1.ent material interposed bet·..reen said upper•maqnetic 

pole · and. said qap layer, said additional layer 

underlying said upper .magnetic pole and substantia·11y 

coextensive t.lierewi th. 

is. A process for forming a magnetic data transducer 

25 comprisinq the steps of: 
providinq a first magnetic pole; 

overiyinq a relatively hiqher magnetic moment 
layer on a portion of said first maqn·etic pole;. 

producinq a qap layer in an overlyinq · · 

30 relationship to said relatively higher maqnetic moment 
layer and substantially coextensive .therewith·; and 

35 

. forminq a second maqnetic pole in an. overlyinq. 

relationship to said qap layer. 
16. The process· of claim ·is wherein said step of 

providinq is carried out by a maqnetic data .transducer 
. . 

incorporatinq a read head interposed bet-ween upper a:nd 
lower magnetic shield layers where.in. said upper 
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maqnetic shield·layer for:ns said first magnetic pole. 

17. The process. of claim 16 wherein said step of 

overlying is can;ied out by the step of: 

· initially depositing said relatively higher 

5 magnetic ·moment layer on-· said· upper magnetic shield. 

18 • The pro_cess ct claim 17 further wherein said step 

of producing is carr~ed out by the step of: ·. 

also depositing said gap layer on said relatively 

higher ma.c;netic moment layer. 

10 19 • The process of claim lS wherein said $tap ·of 

forming is carried out by· the step.of: 

defining said second. magnetic pole on said qap 

layer; and 

selectively removing said gap layer and said 

·· 15 . re la ti vely higher . magnetic moment layer . from. ·said 

.upper magnetic shield layer substantially surrounding 

said second ma<;netic pole. 

· 20. The process of claim 19 wherein said· step of 

defining is caniee 0'1t by patterninq_photoresist on 

20 said qap layer. 

25 

21. The process of claim 19 wherein said step of 

selectively removing is carried out by ion.millinq of 

. exposed portions of .said qap layer and said. relatively· 

hiqner · maqnetic _· moment layer utilizinq said . second .. 

magnetic pole asa mask. 

22. "The process_ of c.laim l.5 wherein said step of 

providing is c21,rried out by NiFe. 

23. The process of claim 15 where·in said step of 

overlyinq is carried. by depositinq a material· sel-ected 

30 from a ;roup consisting essentially of . [FeN anet · 

CoNiFe]. 

24. . The process of claim. 15 wherein said step of·· 

producing is carried· out by depositing a layer of 

dielectric material. 

· 35 25. The process .of claim 24 wherein said· step of 

"depositing is carried o·ut by Alz03. 

26. The process -cf claim 15 wherein said step of 

~~~~~
~~~:_

_~ 



W096/3969l 

l lll\lll l\ll\l lllll lll\I \11111.· 
* C L M S * 

PCl'IUS96/05493 

16 
THIS SHEET HAS BEEN . 

REPLACED .. 

fo~inqis carried out :by the steps of: 

NiFe. 

depositing a relatively thin layer. of NiFe; and 
p latinq said relatively. t."l.in layer of NiFe wi t.11. 

5 ·2 7 • The process cf claim 15 wherein said step of 
forming "is carried out by the steps of: 

depositinq a relatively thin :1ayer·of FeN; and 
···plating. said relatively thin layer of FeN wlth 

NiFe. 


