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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 APRLICATIONS
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The present :anentlon is related to the subject :
matter of United states Patent Appl:.catlcns Serial No.
[Attorney Docket No. PD93-0419/36280 8312] for "Soft

- Adjacent Layer ‘Biased Mag_netoreslstz.ve . Device
- Incorporating a Natural Flux Closure Design Utilizing

Coplanar Permanent Maghet Thin Film Stabiliiatidn" and

‘[Attorney Docket No. 096-1008-US1/36280. 8313]' for

"Process for Fcrmlng a Soft Adjacent Layer ‘Biased -
Magnetoresistlve Device Incorporat:.ng a Natural Flux
Closure Design Utlll_Zlng Coplanar Permanent Magnet

| | Thin Film  stabilization", both filed concurrently
_herew:.th and ass:.gned to Rocky Mountain - Magnetics,
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Inc., assa.gnee -of the present invention. The
disclosures of the forego:.ng .patent 'applications are

herein specifically incorporated by this- reference. '

BACKGROUND OF THE INVENTION - e

The present invention relates, in general, to
the field of magnetic data transducers and methods for
producing the same. More part:.cularly, ‘the present
invention relates to a flux enhanced write transducer

,and process for produc:l.ng the same of especial ut:.llty o

in conjunction with shared, or merged, sh_:.elds on
magnetoresist:we ("MR") read heads

Magnetcre51st1ve heads, or sensors, are known to' :
be useful in reading data from a magnet:.c surface w:.th

a sens:.tlvz.ty exceedz.ng that of 1nduct1ve or other

thin film heads. In operatlcn, an MR sensor is used
to detect magnetlc field s:.gnal changes from a

jmagnetlc surface due. to the fact that the re51stance ' ._
" of the MR senscr changes as a funct:.on of - the

dJ.re_ctJ.on and ‘amount of magnetic flux being sensed.
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' currently, the magnetic- field 'si‘gnai'- changes
ncoded on the magnetlcally hard surface of a computer

.- mass storage med:.um which are to be "read" by an MR
~ read head are “wrltten" by an assoc:.ated write head.
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‘In_ those ' J.nstances when the MR read head has_'
- associated. shield layers, as described in the
-aforementloned patent applications for example, -the -

write head may ut:LlJ.ze the top shleld as a bottom pole
producz.ng what is known as a merged _o_r shared

_ sh:.eld/ po le structure .

In these comb:.ned read/wr:.te data transducer- :
structures, it has _ been shown that the area of'_
greatest magnetlc flux in the shared shleld/pole may__
move around ' within that layer from ' the area

immediately beneath_ 'the upper pole of th-e'-'write head

adjacent the intermediate dielectric _gap -layer. In

parametric. “terms, the write track would . wander and
fr:.nge fields m:.ght result wherein a wr:.te may take
place toward te s:.de of a g:.ven track that mlght then
erroneously B read as data from the adjacent track.

'Reductlon of track wander and assoc1ated fr:Lnge flelds o
is J.ncr_eas,;.ngly :.mportant as track_ spacing "is_’ o

decreased in an attempt to increase the areal density

of a magnet:.c computer mass storage dev1ce..

-As a consequence, it has prev:Lously been proposed.
'to'_remo_ve _p_ortlons of the upper. surface of the shared S
sh'-ield/pol_e surrounding the upper pole and gap layer
by, for example, "notching" the shleld/pole by ion -

milling (usnxg the upper pole as a mask) ' _to_reduce

its thickness to better confine the £lux to the

- des:.red reglon. ' However, due to the fact' that the
_'sh:.eld must be milled down on. the order of about a
"micron ("u") or more to effectuate the des:.red flux. _

constraint, a typ:.cal 1on milling operat:.on could take |
on the “order of 60 minutes or longer - of dev1ce

process:l.ng “time. Thls_ protracted. ;on.mll;lng of th_e R a

- shared ‘shield/pole and upper poie surf_ace_m'ay. result
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in potentially damaging heat build up in the device
structure durlng the process and lt has been found
that the resultant slope of the surface achieved in

this manner 1is, for the. most part, too 1long and .
therefore ineffective in conflnlng the magnetic flux

- as needed.
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Moreover, due to removal of this relatlvely 1arge
amount of shield, pole and gap layer materlal during

'*'the mllllng process, a 31gn1f1cant amount of it w1ll“-.
_subsequently 'get re-deposxted throughout the

processing system and ultimately build up on. the sides

lof the upger pole posslbly further degradlng dev1cef'
~function. Bulld up of aporoxrmately one half of the;

ion milled gap, shleld ‘and pole material has been

'-typlcally observed.

UMMARY OF E NVENTION
. The present invention obviates the problems

'inherent. in the aforedescrlbed flux ‘containment

approaches by advantaqeously proposing the addition-of

a relatlvely thln (on'the order of about 500-2500
.~ angstroms ("A")) . layer of a relatlvely high- magnetlc
,moment material to the upper surface of theushared'

shield, or bottom write head pole, prior to the ion
milling operation. - a particular embodimernt hereiny
disclosed, the’ relatlvely high magnetlc moment flux
enhancement layer may comprise cobalt-nlckel-lron.
("CoNiFe"), iron nitride ("FeN") or similar material

deposited prior to the formatlon of the dielectric gap ;'

layer. The flux enhancement layer may- then be
selectlvely removed substantlally surrounding the

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

of a relatively. brlef ion milling. process in whlch

: only on the order of 1.0 kA of the layer need be
removed and. durlng whlch a relatlvely 1nsrgn1f1cant
'amount of the materlal removed might be re-depos1ted

on the sides of the upper pole.
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“In accordance w1th a more spelelc embodiment of
the present ~invention, 3 ~similar relatively high

']fmagnetic moment material may be utilized as a seed

layer depOSltlon prlor to the plating of the upper

pole to prov1de N additional flux containment

'-ifunctionality .to the flux 'enhancement 1ayerl
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intermediate ~ the fdielectricf gap.'land: -Shared;'
shield/pole. | | o
: Broadly, what has been disclosed is a.- data

transducer of the type hav1ng first and second
'magnetic poles and an intermediate gap laye . wherein

the 1mprovement compriaes incorporating an. additionalh
layer of relatively h_gher magnetic moment_materlal

. interposed between the'first'magnetic pole'and the gap

layer. The additional layer underlies the gap 1ayer

- and is substantially coextensive therewith.

- Further disclosed is a magnetic -data t*ansducer'
incorporating a read head_interposed_between_upper_and _
lower magnetic shield layers"and a write head
utilizing the upper. magnetic shleld layer as a bottom .

'magnetic pole. . ‘The data transducer comprises a

relatively higher magnetic moment layer overlying a
portion of the upper magnetic shield layer, a gap_

‘layer in an overlying relat-onship to the relatively
-higher magnetlc moment layer, and an upper magnetic_

pole in_an'oVerlying-relationship to the gap layer.

~ In accordance with a method of the -present'
invention there is disclosed aﬂprocess for forming a.
magnetic- data transducer comprising' the steps of
providing a first magnetic pole and overlying a
relatively higher'magnetic momentalaYer'on a portion
of the first magnetic pole. A gap layer is-proddced“
1n an overlying relationship to the relatively higher
magnetic moment layer and substantially coextensive
therewith and a second magnetic pole is formed in an'r:
overlying relationship to the gap 1ayer. o
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' .BRIEF ESCRIPTION oF T B DRAWINGS
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The foregoing’ and other features and objects of
the present inventlon will become more apparent and

‘the 1nventlon 1tself will be best understood by
reference to the follow1ng descrlptlon of a preferred -

embodiment, taken in conjunctlon.w1th the accompanylngh'

‘drawings, wvherein:

'Fig. 1A is a 51mp11f1ed croSS'sectional, air:

bearing surface ("ABS") view of the write portion of
a prior art data transducer which utilizes a shareq,

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

‘thereof wherein the area of greatest flux within the
‘shared shleld/pole is able to move around within ~the

shield from a po51tlon generally beneath the upoer

_pole thereof,

Flg iB 1s a follow—on ABS view of the prlor art
data transducer of Fig. 1A illustrating the removal of

"portlons of the_'upper surfacef_of the shared
‘shield/pole as well as the surface_of.the_upper_pole"'
and gap laYer by an'ion_milling-operationgin order to
‘attempt to preclude the movement. of the~flux]withln

the shared shield/pole layer to an area substantially -

. underlying the upper pole and in which a 51gn1f1cant'

amount of the ‘gap and shield material is
unintentionally re4deposited on the. sides of the upper
pole while the. lengthy ion mllllng operation 1s_

-conducted,

Fig. 2 is a ¢ -=lifieq, cross sectional ABS view .
of the write7port_ % of'a'flux'enhanced-tranSducer'in

_accordance with the present invention illustrated. asf'

a portion of a data transducer which utilizes a

;shared or merged, shleld for an MR read sensor as one-
pole thereof whereln a flux enhancement layer has been -

produced lntermedlate the shared shleld/pole and the

.gap layer prlor to an ion mllllng operatlon whereln a f
"shorter mllllng operation -can be_ undertaken to .

preclude movement of  the flux w1th1n the shared
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shield/pole resulting in 'ne§ligible re—depo’sitl_on' of
the device materials on the side’s of the-_u'pper pole;

and

Figs. 3A-3G are a ser:.es of s:.mpl:.fled cross:

' sectional ABS v1ews of a possxhle proceSSLng sequence "

‘o in accordance w:.th the present invention for: produc:.ng-. _
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the flux enhanced transducer of Fa.g. 2 utlllzlng a_"
's1ngle photol_:.thograph:.c step ~ and - ion m:.ll:.ng .

operatlon -

DESCRIPTION OF A PREFERRFD EMBODI@H:

_ with reference now to Fx.g. 1A, a prJ.or art wr:.te :
head 10 'is shown. ~ The prlor ‘art write head 10
comprises, in pertlnent part, a top shield 12 which )

functions as a bottom pole for the wr:.te head 10 -
portion of a data transducer 1ncorporat1ng a read head

{(not shown) 1nterposed between a lower sh:.eld (not -
shown) and. the top sh:.eld 12. The top sh;Leld 12 may
comprise nickel iron' ("NiFe") or  other sultable
magnetically permeable material. . o

~ The pr:Lor art wrlte head 10 further. comprlses an .

'__upper pole 14, th.ch may also comprise NJ.Fe, separated. B
from the top - shJ.eld 12 by means of a gap ‘layer 16.- o

The gap layer 16 ‘may comprise alum:.na ("A1;03") or

other s:.mllar dielectric material. ,
With reference to the prior art wr:.te head 10

shovn, it has been found that the magnetic flux in the o

top sh:.eld 12 may wander unpred:.ctably throughout the

structure thereof resultlng in undesired frz.nge fz.elds__ '
“that might posslbly result in data belng written to_

the sides of a deslred track centerl:.ne such that'

spur:.ous signals may be read on adjacent tracks. -

 To tais end, it has been. proposed as shown in

' F:.g. lB, to alter the structure of the pr:.or art wr:.te _

head 10 to that of the prlor art write head 20 by_'
means of, for example, an ion m:.ll:.ng operatlon to

"notch" the device structure in an attempt to
constrain the magnetic flux to a desired location.
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- Prior art write head 20 includes a topdshield”zz,

correspondlng upper pole 24 and 1ntermed1ate .gap layer
26 in a manner simllar to the prior art wrlte head 10

-shown in Fig. 1a.

By means of an ion mllllng operatlon, the prlor:

'art write head 10 shown in Fig. 1A may be altered to
_ the conflguratlon of +the prior art wrlte ‘head 20 shown :

in Fig. 1B wherein one micron of the top shleld 22l'

upper surface 28 is removed surrounding the upper pole

24 u31ng it as- a mllllng mask. ~For example, if the
top shleld 12 of prlor art write head 10 is ion: milled

'whereby one mlcron (1;) of the. shleld upper surface 28
~is removed,. the top shield 22 will have a resultant.
thickness of 2.5 mlcrons at the extremltles thereof.-'
_In like manner, ‘the 1on.m1111ng operatlon also removes .

1p from the pole upper surface 30 of the upner pole 24
resultlng in a structure that is on the order of 4.0

" mlcrons square.

The ability to effectlvely constraln the magnetlc
flux w1th1n the top shield 22 has been shown to be a

;functlon of the amount of material ‘removed from the” T

shield upper surface 28 in the_area surroundlng.thet

. upper pole 24,'tapering to the area directly'beneathlf.
it.. Removal of 1y of the shield material has been
found to take on the order of 50 minutes of ion

milling which,  in addltlon to the rather 1long

processing step it presents, also results in an
undesirable bulld up of heat within the prior'art-

write head 20 ‘and assoc1ated data transducer structure

which may p0551bly result _in_ device’ fallure.
Moreover, the slope imparted to the shleld upper
surface 28 by the 1on mllllng cperatlon adjacent the
upper pole 24 is relatlvely long and the flux

.fcontalnment thereby imparted is not as effectlve as
_mlght be des1red.. . '

_ Slgnlflcantly,- the. materlal removed from the

: shleld upper surface 28 and the gap layer 26 1s7
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unde51rably re-depo51ted on ‘the 31des of the upper-

pole 24 as well. 1In this regard the upper. pole 24

re~deposited shield material 34. _ This’ re—deposltedf

'mater1a1 alters the characterlstlcs of the write head
. .20 and can. 51gn1f1cant1y impact its effectlveness as
a ‘data write transducer. It has been found ‘that o

approximately one-half of the material removed from
the top shield 22 and gap layer 26 ultlmately gets re-
deposited on the ‘sides of the pole 24. o . '

" With reference additlonally now to Fig. 2, a flux._
enhanced transducer 40 in accordance with the.present'p
invention is shown. The flux enhanced transducer 40

.comprises, 1n pertlnent part, a top 'shield"42'

functlonlng as a bottom pole for the flux enhanced
transducer 40. n  upper pole 44 1s phy51cally-

‘displaced from =+ top shield 42 by means of a

dielectric gap. layer 46 and a flux enhancement layer
48. The top shield 42 and’ upper pole 44 may . comprise
NiFe, the gap layer may comprise non-st01chlometr1c.

A1203 of on the order of approxxmately 4 000 A or other
suitable materlal and flux enhancement layer 48 may

comprise FeN, CONlFe or other -s;mllar relatlve1y~

‘higher magnetlc moment materials having a thickness of
. on the order of 500-2500 4, and nomlnally'about.l 000

The flux enhanced transducer 40 top shield 42
shown may have been initially provided with a.blanket
dep031ted flux enhancement layer 48 up to the pre—'
mllled.surface plane 50 thereby'presentlng a thlckness:'
of ts, : Follow1ng an' ion mllllng operatlon, .the'
thickness of the,flux_enhancement layer 48 in the area
substantially surrounding the upper ‘pole 44 was |
removed down to the shield surface plane 52 resultlng_

- in a reduction 1n the top shield thlckness tg of tgr. .
81m11ar1y, the upper pole 44 has been reduced by an -

1on mllllng operatlon from a pre-mllled 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
mater:.al removed from the upper pole 44 is des:.gnated-

Sas by,

In the ‘'embodiment shown, tg would be on. the order

- of 3.5 microns while the value of tg st would be on the

_10*

15

order 1.0 XA.. In like Ima'nner, the upper pole 44
thickness t would be on the order of 4.0 m:.crons and

- the value of tpr would also be approx:.mately 1 0 kKA.

A more detailed process flow . for poss:.ble"

.construction of - the f lux enhanced transducer 40
"lllustrated in Flg. 2 w1ll be shown and descrlbed w:.th
respect to the succeed:.ng Figures. However, it should‘

be noted that the flux enhanced transducer 40 may be
constructed through other processes which would not

' ‘require the use of an ion milling or other material =

removal - operation to - provide substant:.ally  the

- structure shown 'in F:Lg 2 with respect to the .
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relationship between the upper pole 44, gap layer 46
and flux enhancement layer 48 overlylng a bottom pole_-

" or top shield 42.

With reference now to Flg. 37, a top shJ.eld layer
60"is shown. The sh:.eld layer 60 may comprz.se plated-'
NiFe or other s:.m:.lar magnet:x.cally permeable mater:.al."
The shield 1ayer 60 may comprise a port:.on of a
_read/wr:_.te data tran_sducer J.ncorporatlng -
magnetoreSistive read sensor wherein the shield'l_a'yer'- '

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

substantlally as dlsclosed in the aforement:.oned-'

United States Patent Appllcatlons. The platz.ng on the

_'shared shield may be defined through a photoresist

'operation (not shown) th.ch photores:.st is thereafter )

-stripped away in preparat:.on for subsequent proce551ng
| steps. -

Wlth reference addltlonally now to F:x.g. BB,'
flux enhancement layer 62 is deposited on the upper .
surface of the shield layer 60 to a -thickness of
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between 500 to 2,500 A. 'In' a preferred eﬁbodiment

the flux enhancement layer 62 may comprlse FeN -

. deposxted nomlnally to . a thlckness ‘of 1.0 KA.
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Thereafter, another photo deflnltlon step (not shown)

'may be undertaken to emulate the phy51cal dlmen51ons _
of the shield layer 60 followed by an ion mlll:l.ng'_

operatlon of the FeN flux enhancement layer 62. for on

'_the ‘order of 3 minutes to remove excess FeN from areas _
-other than those at which - it is desired to place the

flux enhancement layer 62. _'_ Thereafter, the

-rphotoreslst may be stripped away.

Wlth reference addltionally now to Flg. 3c, .gap_
layer 64 is’ depos1ted to a thickness @f on the order

: Of.4,oop.A; The gap layer 64. may comprlse A1203, or

other similar dielectrlc materrals sultable for'.
producing the same. Following the process step shown

“in Fig. 3C, a back gap photo definition'step may be

undertaken followed by an etch of the back gap (not

-shown) ut11121ng, for example, phosphorlc acid. The
photoresist utlllzed to define the back gap may then . -
be stripped followed by a number of - planar and coil _
fdeflne and dep051tlon steps necessary to lay down the;”.

COllS. _ : , .
‘With reference addltlonally to Flg 3D, a seed

.layer 66 is depos;ted on the upper surface of the gap.
'layer 64.  The. seed layer 66 may comprise

approximately’ 1.0 A of NlFe, ‘or, in an alternatlve '

embodlment operative in association 'w1th. the flux 5

enhancement layer 62 to further deSLrably constraln

the ‘magnetic £lux within the shield layer 60, the seed

layer 66 may also comprlse FeN or other relatlvely

fhlgher magnetlc moment material such as CQNlFe..

, An aperture 68 in whlch the upper pole of the
device  will be formed 'is deflned by means of

photore51st 70 which is. patterned and baked on- top ofr'

the_seed layer €6 substant;ally as shown_ln Fig. 3D.
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With reference addltlonally now to qu 3E, the B
'upper pole 72 is plated within the aperture 68 deflned

by the photore51st 70 on top of that portlon of the

seed layer 66 exposed within the aperture 68...Thei

plating operation for the upper pole 72 takes place -

. sufficiently to form the desired thickness (allow1ngh

for any- subsequent materlal removal step such as ion
mllllng) for the upper pole 72 to a polnt below the

-i'upper surface of the photore51st 70. .

10

15 .

7-_ With reference addltlonally now to Flg. 3F, the

'photore51st shown in the precedlng Flg. 3E is strlpped
: away to leave the structure shown. At thls polnt,

additional process1ng steps to photo deflne the notch
area (not shown) may take place.f L .
- With reference addltlonally now to Flg 3G, the

- seed layer 66, gap layer 64 and flux enhancement layer

':_62 are ion milled ut11121ng the upper 'pole as a mask

20
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"to produce the’ dev1ce structure substantlally as

shown. 1In operatlon, it has been found that the seed
layer 66 and . gap layer 64 may be ion milled for

,approx1mately 30 mlnutes while the .flux enhancenent
layer 62 is further ion. mllled for an addltlonal '3
‘minutes. Since the upper pole 72 is llkewise subject'f_

to the ion mllllng operatlon, the: thlckness of the

- upper pole 72 establlshed during the platlng operation

illustrated in Flg. 3E,-should be 'increased such that
the resultant thickness ‘of the upper pole 72 in Flg .
3¢ is of the de51red thickness following the -ion

milling operatlon.' A chemlcal etch process may also o

be used in lieu of the 4ion milling ,operatlon'
dlsclosed. - ' '
Follow1ng the ion mllllng operation illustrated

© in - Fig. 3G, any remalnlng photores1st should be

35

J strlpped and the standard proce551ng steps undertaken

to complete the fabrlcatlon of the data transducer.
Whlle ‘there have ‘been descrlbed above, the

: pr:.nc:.ples of the present invention 1n conjunctlon'_"
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with sp_e'c'if'ic device structures .and process'es,"'it is

to be clearly understood that the foregolng

a limitation to the scope of ‘the J.nvent:.on. "

‘Particularly, - whn.le the present 1nvent:.on ‘has been

. described with respect to the use of a flux . '_
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enhancenert layer on a shared sh:.eld/pole, the use of -
a relatlvely h:Lgher magnet:.c moment  layer. in the same _
manner on a bottom pole of a write head not form:Lng a |
portlo_n of ‘a share_d ‘shield is also w1th1n the
cont_emplation'h_ereof} Moreover, while FeN and CoNiFe
have been described as examples of materials which .m'ay...
be utilized to "for'm”the- flux enhancement layer, other

relat:x.vely hJ.gher magnetic moment materlals may also' |

'b_e_' used in add:.__tlon thereto or 1n substltutlon-

therefor. Still further, while the flux enhancement

-layer is. shown as havz.ng been appl:l.ed in a blanket

depos:Lt:Lon process followed by a mater:l.al removal step

‘such as ion m:.lling, other mater1a1 removal processes? N
may be utilized or ‘the’ proflle of the upper surface of . =
-the bottom pole and flux enhancement layer may be ..

,establlshed by means other than material ‘removal

~.1ncluding 1ts constructlon by means of varlous mas:ung,.
'steps and deposition operat:.ons. '

-~ What is cla.uned is.
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CLATMS o | |
1. . A data t’ansduce* of the type having first and'
second macnetlc poles and an Lnte*medlate gap laye
the lmnrovement, in comblnatlon, comprising: _

an add.tlona1 laye*'of relatively higher magnetic

moment material :Lnte"posed between said first magneti'c

'pole and said gap layer, said add:.t:l.onal layer

10

underlylng sa:Ld 'gap, 1aye*' and subs antlally
coextensive therewz.tn. ' _
2. The data transducer of claim 1 whe*ein'said_'first
and second magnetlc poles compr:.se N:LFe.__ o

“ 3. The data transducer'of claJ.m 1 whe*'ez.n- said gap

layer comprises a d*eleo"*lc material ,
4. The data t*-ansduc ¢ cl a:Lm 3 wherez.n said

_ dJ.e" ectric materz.a1 com..r:.ses A1203.

_5.  The data transt.ucer ct cla:.m 1 whe*'e'ln ‘said

_add:.t:l.ona" laye* J.s se'| ected from a group cons:.s..z.ng

Iessent;.a" 1ly of [Fe'\l or CoN:.Fe]

. 6. The data - transducer of cla:.m "1 -wherein said -

20

adc.:.t:.onal layer is substantially between 500-2500 A"

in thickness.

25

‘7. The data trans'dncer of claim 1 fur‘_::_.her

com'orlsn.ng. _
an. assoc:.atef‘ layer of relat:.vely higher ma'gnetic'_

' ‘moment material - interposed between said < second

- magnet:l.c pole and sa:.d gap :Layer,' said assoc:.ated

layer unde*lying said second magnetic pole and

_.subs"antz.ally coextens:.ve therew:.th., .

30

g. A magnetic data transducer incorporating a read
head interposed between upper and lower magnetic

. sh.:.eld layers and a wr:.te head ut:.l:.zlng said upper |

magnet:.o shield layer as a bottom magnet:.c pole, said

o data transduoer comprlsmg. -

_35"

- layer

a rel atively - higher magnet:.o K moment layer-"

-overly:.ng a port:.on of sald upoer magnetic sh:Leld

a gap 1ayer 1n an- overlv:.ng rela..:l.onshrp to sa_id

This Sheet Has Been Replaced
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'relat:wely h:l.gher magnet:.c moment laye*" and

an u'coer magnetlc pole in __an ..overlyiné

- rel at:.onsh P to said gap laye

-' _9. The data transducer of claim 8 where:.n saJ.d uocer-'
.and bettcom magnet:.c poles ‘comprise ‘NiFe.

. 10. ‘I'he data transduce*- of claim 8 whereln said- gap‘_
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layer comprises a dielectric materz.al. _
11. - The data transducer of claim 10 wherein said
dielectric mate*‘:.a'l compr:.ses A1203. L

12. The data’ transducer of claim 8§ whereln sa:.d_'

-'re'latively 'highe*- magnetic moment layer is: selected_

from a group consist 1ng essentlally cf [(FeN or
CoNiFe]. _ : o ' o
'13.._ The - data 'transducer-- of cla:.m 8 wherewn said
rel at‘vely higher"' magnetic  moment layer is
subscanclally between 500-2500. A in thickness. - '
14. The data transducer -of claim 8 further -
comprz.s:.ng _ ' o S

an. add*t:l.onal layer of relatJ.velv h:l.gher magnet..c '

: moment mate"':l.al :Lnterposed betdeen said upper___magnet;.c h

- pole and said gap layer, said additional 'laye'r_
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underly:.ng saJ.d upper magnet:.c pole ‘and substam.z.a1 ly e
‘coextensive therewith. ' ' ' S
15. A process for form:.ng a magnet:.c data transducev-'

- comprising the steps of:

proVJ.dJ.ng a first: magnet:.c pole,

overly:.ng a relatively higher magnet ic moment
layer on a portz.on of sa:.d fJ.rst magnetic pole,- '

produc:.ng - gap 1ayer . in - an overlyz.ng
relat:.onsh...p to saJ.d relatively higher magnet:.c moment '
1ayer and substantlally coe'ctens:.ve therewith; and o

.forming a second magnet:.c pole in an overlylng-:

- relatlonshlp to sald gap layer.
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16. The process of claim. 15 whereln sald step of'

. Prov:.d:l.ng is carried out bv a magnet:.c data transducer _'

lncorporatz.'xg a read head :Lnterposed between upper and

lower magnet:Lc sh.Le'ld lave”s where:'.n sa:.d upper
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magne*vc sh;e’d laVe*‘ forms sald first magnet:.c pole.

17..- The procoss of claim 16 wherein said s..ep of
e*'lV'lng is carried out by the step of:
rut:.allv deooslt:.ng said relatlve ly hJ.gher'
5 ‘magnetic ‘moment layer on- said upper magnetz.c ‘shield.
. 18. The process of claim 17 further where:.n said step
of prcdéucing is carrz.ed out by the step of: |
- al so deocsit:.ng said gap layer on said relat:.vely_ |
| h:.gher magne*:.c moment layer. R
10 19. The process of clam 18 wherein said sﬂtep' ‘of
for:ung is carried out by the step of: _ '
defining sa:.d second magnetic pole on sai{:_l gap
laver' and _ - '
select :Lvelv removzng said gap _laye*" and saﬂd" '
~15° re1 a*'lve'lv h...gher .magnetic - momem. 1aver from gaid -
-:u'oper magnet*c s‘ue1d layer subs ..antﬂally sur*’oundlng
said second magne*:.c pole.. '
. 20. The process . ‘of claim 1° 'where'w"n said" step of
_ _ "de*’lnn.ng is carrlef- out by patter"u.ng photores:.sc o'_n'
_2'0 " sa:l.d gap 1aye . . _
" _'_21. The pr ocess of cla:.m 19 wherein sa'?d's..en' of
'selec‘rvew remov:.ng is carr:.er‘ out by J.on milling of
: _e*c*osed port:Lons of said gap layer and saz.d relatz.vely-
_ higher magnet:.c ' moment la yer ut:.l:.z:.ng sa:.d second ,
25 magnetic pole as a mask. .
22. ‘The process of claim 15 wherez.n .said step of i
providing is carr:.ed out by NiFe. - _
23. The process of clam 15 wherein said step of -
. overlylng :Ls carrled by denosz.t:l.ng a mater:.al.selected
30 from 2 group consisting essent:.ally of [FéN_ and
CoNJ.:e] - _ |
_ 24. The process of clam 15 wherein sa'id step of
produc1ng is carr:.ed out’ by depos:.tlng a layer of
N ' d:l.elec'..rz.c materlal‘ . : :
© 35 25. The process of claz.m 24 wherein said step of
| denos:.t:.ng is carrled out by A1,03. - '

26. “The- process cf claim 15 wherein sa:.d s._eol'of'
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f'orzning_. is carried out by the steps of:
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‘depositing a reiatively thin layer of .NiFe; and -
plating said relatively thin layer of NiFe with

. _ 'NiFe,
5 27.

The process of claim 15 whétéiﬁ said step pf
- forming is carried out by the steps of: -
~ depositing a relatlvely thln layer of FeN, and

‘plating said relatlvely thln laye* of  FeN with'

NlFe.
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