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January 16, 1996 for "Magnetoresistive Device and
Method Having Improved Barkhausen Noise Suppression®;
5,532,892 issued July 2, 1996 for "Soft Adjacent Layer
Biased Magnetoresistive Device Incorporating a Natural
Flux Closure Design Utilizing Coplanar Permanent
Magnet Thin Film Stabilization"; and 5,573,809 issued
November 12, 1996 for "Process for Forming a
Magnetoresistive Device". The foregoing United States
Patents are assigned to Quantum Periphérals Colorado, "
Inc., Louisville, Colorado and the disclosures thereof
are hereby specifically incorporated herein by this
reference. The present invention is also related to
the subject matter disclosed in United States Patent
Application Serial Nos.: 08/461,411 filed June 5, 1985
and 08/681,042 filed July 22, 1996 for "Flux Enhanced
Write Transducer and Process for Producing the Same in
Conjunction with Shared Shields on Magnetoresistive
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BACKGRO F_THE I ION _
The present invention relates, in general, to the
field of magnetic data transducers and methods for
producing the same. More particularly, the present
invention relates to a process for producing a pole-
trimmed writer in a magnetoresistive ("MR") read/write
head, and a data transducexr produced thereby, of
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Quant um Peri pheral s Col orado, Inc. 25 BACKGROUND OF THE | NVENTI ON
The present invention relates, in general, to the field of
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Currently, the magnetic f£ield signal changes
encoded on the magnetically hard surface of a computer
mass storage medium which are to be "read"” by an MR
read head are "written" by an associated write head,

15 or writer. . In those instances when the MR read head
" has associated shield layers, as described in the
aforementioned patents and patent applications for
example, the write head may utilize the top shield as
a bottom pole producing what is known as a merged, or

20 shared shield/pole structure.

In these combined read/write data transducer
structures, it has been shown that the area of
greatest magnetic flux in the shared shield/pole may
move around within that layer £from the area

25 immediately beneath the upper pole of the write head
adjacent the intermediate dielectric gap layer. In
parametric terms, the write track may "wander" and
fringe fields might result wherein a write operation
may actually take place toward the side of a given.

30 track that might then erroneously be read as data from
the adjacent track. Reduction of track wander and
associated fringe fields is increasingly important as
track spacing is decreased in an attempt to increase
the areal density of a magnetic computer mass storage

35 device.

As a consequence, it has previously been proposed
to remove portions of the upper surface of the gshared



af orenenti oned patents and patent applications for exanpl e, the

wite head may utilize the top shield as a bottom pol e produci ng
what is known as a nmerged, or 20 shared shi el d/ pol e structure.

In these conbined read/wite data transducer structures, it has
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milling of the shared shield/pole and upper pole

surface may result in potentially damaging heat build

‘up in the device structure during the process and it

15 ‘has been found that the resultant slope of the surface

achieved in this manner may be, for the most part, too

long and therefore ineffective in confining the
magnetic flux as needed. .

Moreover, due to removal of this relatively large

20 amount of shield, pole and gap layer material during

the milling process, a significant amount of it will

subsequently get re-deposited throughout the

processing system and ultimately build up on the sides

of the upper pole, the gap material and the lower

25 verimmed" pole further degrading device function.

Build up of thickness of approximately one half of the

thickness of the ion milled gap, shield and pole

material has been typically observed. This is
particularly true in. the case of merged shield
30 elements used in conjunction with MR read heads

wherein the lower pole/shield is substantially wider
than the top pole (on the order of 30 times wider)
thus exposing much more material to the ion milling
process and, therefore, resulting in the unacceptable
35 re-deposition of materials noted previously, in
particular the metallic shield material. In
conventional inductive thin-film heads, this same icn



shield may have to be mlled down on the order of about a mcron

("[err]") or nore to effectuate the desired flux constraint, a
typical ion mlling operation could 10 concei vably take on the order
of 60 m nutes or |onger of device processing tine. Thi s
protracted iaon . mlling of the shared shiel d/ pole and upper pole
surface may weosiadazi N potentially damagi ng heat build PCT/USYSD1508 t he
device structure during the process and’it 5 has been found that the
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function. Buhi xh of thickness of approximately one half of the
t hi ckness of the ion mlled gap, shield and pole material has
been typically observed. This 1is particularly true in the
case of nerged shi el GUMMARY OF-ITHE ANVENEION | n conj unction with MR read
heads wher ei n therﬂé)v\@&oeelae/ Sch.* ekfel ﬁ#&itanih%hh&hde{s of
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I n conventi onf\ ] ndu | v thin-f f hi,s sarfe_ 10
umina ( gap or m.c iron (NiFe) pole material
on the s:.des of the upper and lower writer poles, in
15 particular in the vicinity of the write gap. The

process disclosed herein advantageously provides an
upper pole which is processed to project a pair of
relatively thin, laterally extending lower £langes,
prior to the use of the upper pole as a mask to

20 subsequent ion milling of the lower pole on the shared
shield. In a preferred embodiment, the process for
producing the flanges is implemented in conjunction
with the deposition of a single copper (Cu) or dual
Al;0; and chromium (Cr) overlayers formed on the upper

25  {oxr top) pole seed layer followed by upper pole
formation and selective removal of a predetermined
amount of the underlying portions of the gap material
prior to subsequent ion milling and processing of the

_ read/write head.

30 The substantial elimination of |undesired
Al,0;/NiFe re-deposition along the sides of the upper
and lower trimmed writer poles 1is critical to
achieving consistently reliable functionality of an MR
read/write head. In a particular embodiment, the

35 process disclosed herein utilizes the deposition and
patterning of either a single or dual overlayer
structure prior to the upper pole plating process
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4 mlling operation is generally nmuch | ess of a problem

in terms of undesired re-deposition due to the fact that the | ower
pole is generally only on the order of 1.5 [err]mw der than the
top pole in the first instance, 5 . thereby exposing less netallic
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head. In a particul dowerbpdieeelemerith@®o produce a lower pole of a width
15 .substantially equal to that of the upper pole.
ON_OF DRAW

The aforementicned and other features and objects

of the present invention and the manner of attaining

- 20 them will become more apparent and the invention

itself will be best understood by reference to the

following description of a preferred embodiment taken

-in conjunction with the accompanying drawings,
wherein: . '

25 Pig. 1A is a simplified, cross sectional, air

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

a prior art data transducer which utilizes a shared,

or merged, shield for an MR read sensor as cne pole

thereof wherein the area of greatest flux within the

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

' shield from a position generally beneath the upper

pole thereof;

Fig. 1B is a follow-on ABS view of the prior art

data transducer of Fig. 1A illustrating the removal of

35 portions of the wupper surface of the shared

shield/pole (to produce a "trimmed" pole) as well as

portions of the surface of the upper pole and gap



35 process disclosed herein utilizes the deposition and

patterning of either a single or dual overlayer structure. prior
to the'upper pole plating process WO 98/ 34221

PCT/ US98/ 01505 followed by a wite gap wet etch step and a pole
trimmng operation utilizing ion mlling to virtually elimnate
any re-deposydpogszasf the ion mlled mat eri al s on poeuessnsgs des.

5 Particularly disclosed herein’is a gprocess for _ formng a

write head which includes a | ower pole el ement and an overlying

gap layer.  The proGRS&S by an ion!mElLURP dpdeatlish fh J04dE NG, %r&tlé%g%r
pol e of the wWrite_head over |‘>/I n ttgg ap layer,  wth the upper
e e"%kﬁ

10 pol e presenti P BEESHHAGT E1S MAVEM fguf| Whgltn the shared
adj oi ni ng the gap | astereld/polleobayet tdaniprea pobstantially uddRriigARyed
along with the |ater Vi | . o . ; edeterm ned
portion of an upper E;}H f"g?gzg;ﬁytlf% .Jdérigie%hﬁcgv@r. sﬁé?‘g%é?gﬁén?%?gn r 8&uce a
| ower pole of & widtthe gap and,ghighdi Materialafst animsensionadlypper

pol e. BRIddpd#iteld [dh @heOrsikdds PV hSupper pole whildN@he

"venti on and the. naieeRy; Lot 811206 S8Ry, is, crreltredie rore.
apparent and the inventidig. 23 is atpartial | ABHeviewt ofindepeirtddulinr
reference to the  embodinedk! @F RO glevessPifion Ah ackoehshtedwsrRodLgent
t aken 10' " Copnﬂ'eusne%tt' O{]n\%r{trkotnhei &gt@aai‘:r}ygnga dingmeggsi:’ole /shared
shield for an MR read/write head including a gap
layer, upper {(or top) pole seed layer and a dual layer
of Al,0, and Cr utilized in conjunction with subsequent
processing steps to form a top pole having a pair of
15 relatively thin, laterally extending lower flanges;
Fig. 2B is an additional, partial ABS view of an
alternative égnbodimer_:.,t of a process flow of the
present invention which substantially simplifies
subsequent MR read/write head ©processing by
20 substitution of a single Cu layer for the dual Al,0,
and Cr layers illustrated in Fig. 2A;
Fig. 3A is a follow-on view of the prc;cesses
illustrated in Figs. 2A and 2B showing a write head
("writer") formed in accordance with the process of
25 the pfesent invention wherein a pair of relatively
thin, laterally extending lower flanges of width "x»
is formed adjoining the gap layer;
Fig. 3B is a further, follow-on view of the
process illustrated in the preceding Fig. 3A wherein
30 a re-entrant undercut of depth *y* is formed in the
gap material substantially underlying the flanges
formed in the upper pole; and
Fig. 3C is an additional, follow-on view of the
writer of the preceding Fig. 3B £following its
35 subjection to a multi-direction ion milling operation
to remove portions of the upper surface of the shared
shield wutilizing the upper pole as a mask’ and



wher ei n: 25 Fig. 1Ais a sinplified, cross sectional, air

bearing surface ("ABS") view of the wite portion of a prior art
data transducer which utilizes a shared, or nerged, shield for an
MR read sensor as one pole t hereof wherein the area of greatest
flux within the 30 shared shield/pole is able to nove around within
t he wosisps froma position generally beneath the popesssmnisos

pol e thereof Fig. 1Bis a follopwon ABS view of the prior
art data transducer of Fig. 1A illustrating the renoval of 35

portions of the uppesulsingd aie sabstaheiaEhargd re- de osithbg! depadu (to

produce a "tri mred" ns t he, surface of
t he upper pole and ga%i%) gﬁbw\ﬁjﬁs@/sﬁiﬂf mabll Eaf 8n%the 'Sides SF Gne

PCT/ US98/ 01505 upper ake.by an ion nilling operation in order to

at t enpt to precl ude the novenent of the flux wthin the shared

shi el d/pol e | aygr to t he upper

pol e and in whi Ch a sP&R¥ y - and shield
material is unintentional Ivyitl'e-reference delpdso tEE:c_k.orlAI. ha priles ait tWheidedper

pol e while the k%% &ndlghyyid O%h%h' | ng rRRergtipn héu%@&‘{:“é eﬁeed 10

Fig. 2Ais a partial Vi ew o artjcul ar
process flow in accor BERREL$RS ’trh extinent, Baxtnt 3 RAPhtSHeLA 1A% twhitdthg a
| ower pol e/ shared funct&dnelak Robostovporadlsment Fosdthe Gttt dtheadap

| ayer, upper (gp tom 19! +| Zegﬁ@ SAYEL qAd &aﬁgﬁ{zEEQVgﬁcomo:fatu% a read

Al[err]JJerr] and I n con unction wt
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
- magnetically permeable material.

15 The prior art write head 10 further comprises an
upper pole 14, which may also comprise NiFe, separated
from the top shield 12 by means of a gap layer 16.
The gap layer'ls may comprise alumina (Al,0;) or other
similar dielectric material.

20 With reference to the prior art write head 10
shown, it has been found that the magnetic flux in the
top shield 12 may wander unpredictably throughout the
structure thereof resulting in undesired fringe fields
that u}ight possibly result in data being written to

25 the sides of a desired track centerline such that
spurious signals may be read on adjacent tracks.

To this end, it has been proposed as shown in
Fig. 1B, to alter the structure of the prior art write
head 10 to that of the prior art write head 20 by
30 ‘means of, for example, an ion milling operation to
*notch" or 'pqle-trim“ the device structure in an
attempt to constrain the magnetic flux to a desired
location substantially co-extensive with an upper pole’
24. Prior art write head 20 includes a top shield 22,
35 corresponding upper pole 24 and intermediate gap layer
26 in a manner similar to the prior art write head 10

shown in Fig. 1A.



processing steps to forma top pole having a pair of 15 relatively

thin, laterally extending | ower flanges; Fig. 23 is an
additional, partial ABS view of an alternative enbodi nent of a
process flow of the present invention which substantially
sinplifies subsequent MR read/wite head processi ng by 20
substi t ut i onwefegBemdt Nal e Cu [ ayer for the dual Al[err]03 perwseseisss Cr

|l ayers illustrated in Fig. 2A : Fi,g. 3Ais a follow on view of
t he processes illustrated in Figs. 2A and 2B showing a wite head

("witer") formed in accos ﬁueanw b8 hheidh OREES R op’e'}at;o hepar 8368t
I nvention V\/nerelnapalr ati.v hi'n,_ _| at er%gay exten I ng

| oner flanges of wi dfff™ ;gr...te *haka", é ?B?%dl’h(ft’tﬁ ‘nithy MAYe Bgaplegyed: to
Fig. 3B is a further theokbofiguration off the prior artpwotesshedd 2ot EALRA i N

the preceding Fig. 3AaMieicei Mmp 3bhereid &ifs efﬁ‘i €Yo ﬂ]eH?gangé%" is

formed in the apmagrlal substantla yun er y|n
formed i.n the uUbper T gpprace 28 is remoyeq suzropsding ke RReX pole
fol l'ow-on view of th@4 using i iasera ofiltliagpmeskdi ngoki examBlép! LewkRg its

35 subj ection to Qo@ghiegalrjf%tdi?gr?Bg 5‘1-& 'v}:riQ 0&8&8%6’ l&“d'“ﬁl#?ﬁim ng

renove portions of the upper s
the upper pole as a HREXeR¥jone micron \A@‘b&?%&i‘flshleld upper surface 28

PCT/ US98/ 01505 is removed, the top shield 22 will have. a r&%ﬁ!ﬂ:&h@g in

substantial ly re n t he rr Ni Fe
shield material on t% %tghg ? E microns at @4 @m:.. 1estherect.

In like manner, the ion m:.ll:.ng operation also removes
1s from the pole upper surface 30 of the upper pole
24,
‘The ability to effectively constrain the magnetic
1s 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, tapering to the area directly beneath
it. Removal of 1z of the shield material has been
20 found to take on the order of 50 minutes of ion
milling which, in addition to the rather 1long
processing step it presents, algso results in an
undesirable build up of heat within the prior art
write head 20 and associated data transducer structurs
25 which may possibly result in device failure.
Moreover, the slope imparted to the shield wupper
surface 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
30 might be desired.

Significantly, the material removed from the
shield upper surface 28 and the gap layer 26 1is
undesirably re-deposited on the sides of the upper
pole 24 as well. In this regard, the upper pole 24.

35 then presents re-deposited gap material 32 as well as
re-deposited shield material 34. This re-deposited
material alters the characteristics of the write head



5 DESCRI PTI ON OF A PREFERRED ENMBQODI VENT Wth reference

now to Fig. 1A a prior art wite head 10 i s shown. The prior
art wite head 10 conprises, in pertinent part, a top shield 12
whi ch functions as a bottom pole elenent for the wite head 10
10 portion of a data transducer incorporating a read head (not
shown) i nt exfagogsiadict ween a | ower shield (not shsevssgmdsoshe t op
shield 12. The top shield 12 may copnprise nickel iron (N Fe) or
ot her suitable magneti cal |y per meabfe material . 15

The prior art wite ad_10 r ' . er_pole 14,
whi ch may al so corrpr?gegﬁ%Fg%ﬂségﬁﬁfﬁ;&{ﬂ%ﬁ%ﬂ@Quf it Fﬁgegg%’iﬂgﬁﬁ"daiz by
means of a gap | ayer @lglata write tYRps@uperayerltlchamybessnprigwmdl ghana
(A1103) or other ° approximatelyr shHelmqQie i @fMatRei akhickn@fs of thrddth

reference to the prigt, ar | he 1 S I 't has been found
that the magnetic fl W?t?ﬁgfmfé&vef‘%ro% BBesﬁ?%lﬂufg% fafqgrP fayer
unpr edi ct abl y thr ougRéuulthmately gets zerdepaegiceharedthe exideas nof i the

undesired fringe fiepdse 24. that m ght possibly result in data being
witten to 25 t he él'gl'?s of adesiredtracl%centerline such t hat
spurious signal's may be rEhePoFSEEFEPER Ak, Fig. 2R, a particuiax

end, it has been propubedimenishofn a rprocess 40 Eng.actBrdancel tweitl hehe
structure of the pri g%egéﬁt"‘{ﬂ\}éhtionf is shofifad —ﬂ&tpf}otcﬁ%l glia,téaﬁieﬁ' g art

wite head 20 b o ans of ., for,exanple, an~ion ml[Ihg Operatron
to 3t ch” u&&l%%? e FPRYUPREIOR Wi SEREE(RFQSeSSing steps to
attenpt to constrai nprbéducagneMRc rehdxsémsar dascortunction with acwti©sr

substantially co-ext I | u r . 4. | r{,.wite
head 20 includes a tgi)Q%%ﬁ?e}ﬁndEgg?g,d Rgg mgg%%%)rrselézb%]hddi%%' uib%éejfgap% e&ﬁ and
i nternedi ate gap | ay8Fep of deposifing 2 yadker gapnilayer ¢4 IRE prleningt

write head 10 (Al,Gshowoni n tfiey. dMield 42 to a thickness of
15 . substantially 4000 - A. A seed layer 46 of
substantially 1000 A of NiFe is then deposited
overlying the gap layer 44 upon which the upper (or

Eop) pole will thereafter be formed.
.The process 40 of the present invention then
20 comprises the step of depositing an overlayer 48 of
substantially between 2500 A - 3500 A of Al,0; on top
of the seed layer 46. Thereafter, an additional
overlayer 50 of substantially between 100 4 - 200 A of
Chromium {Cr) is deposited overlying the Aal,0,
25 overlayer 48 forming a dual layer structure. At this
point, the top pole photoresist 52 is patterned and
the thin Cr overlayer 50 is removed, by etching, in
the region where the upper pole is to be formed.
Following the removal of this portion of the Cr
30 overlayer 50, the underlying portion of the Al,0,
overlayer 48 is also removed to produce a re-entrant
profile 54 of depth "x" in communication with the void
56 surrounded by the photoresist 52 into which the
upper pole will ultimately be formed. 1In a preferred
35 embodiment, the depth "x" is on the order of 0.5
microns. The presence of the Cr layer provides better
control of the Al;0, undercut, that is, the depth "x".
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By neans of an ion mlling operation, the prior art wite head 10
shown in Fig. 1A may be altered to the configuration of the prior
art wite head 20 shown in Fig. 1B wherein one mcron of the top
shield 22 5 upper surface 28 is renoved surroundi ng the upper pole

24 using it wpoegagard | i Ng mask. For exanple, if the rtousodnisdsd 12 of
prior art wite head 10 is ion mlled - wher eby one micron (1l[err])
of the shield upper surface 28 is renb¥ed, the top shi eId 22 wil |

have a resultant n n t he extr
t her eof . I n I i ke qr?‘e%se%[% naadﬁ: ﬂé ?ﬁér%?"f’oﬁoa %8 r?zﬁové‘?
1[err] fromthe pole Wme@g@zmw hef BpR3Iccpeke40' in accdtdance

The ability to effect*vg{;g&og%gahg iRfedBgRetEC I t he
top shield 22 has be Y er f sCanckh. Th%e“%?r%\%%\%] ‘ﬂ*l

erlpd_g_‘ uncti on
material renoved fronf is ut" "%?F?' g capHwRcing a'&shzether RFOcRsSing

Eur r ouEdi ng t hes stepq)m@r ppo&uceéh]n Mpere]a@gsénsldrhenadi@ajwhcﬁﬁﬁ:{oWRh
eneat r as_.been
found to take on the or Qégﬂﬁg 2 slﬁfreP Ehfﬁ&‘ & ”Eﬁgi?ﬁes a\ﬁr{'mé‘

addition to the rat he‘?tﬁﬁ)rﬁ depos:.ti:gg (ﬂ:é@éFﬁgg%ﬂ d@ver ﬁ%@%rﬁb% zgnsehe
results in an shilesiqahie duiHitknpssf oheaﬁbguéﬂulram@e 4RI0i0R . ar f,

ot by ot | SRS S bl RRRE bl t000 o R,

to the shield 4Bper is thensdepgsited pyerheinonthel idapy memt 46n upon

adj acent the csz. Qpper @omelaiwei%ﬂee&aeenseth&ié&x
cont ai nment t her eby lrrpar I s _not as gélf ecé%ve as be
desi red. Si grﬁﬁ?ef cBFPFYSSt 1 R al WEE f'r'"B EH?D of

depositing a s:.ngle overlayer 58 of substantially
“between 2500 A - 3500 A of copper (Cu) on top of the
15 seed layer 46. At this point, the top pole
photoresist 52 is patterned as before and the Cu
overlayer 58 is removed in the region where the upper
pole is to be formed in conjunction with a similar
lateral removal underlying the photoresist 52 to
20 produce re-entrant profiles 54 also of depth "x" in
communication with the void 56 surrounded by the
photoresist 52 into which the upper pole will
ultimately be formed. The primary advantage of
process 40! (Fig. 2B) over process 40 (Fig. 2A) is that
25 the NiFe and Cu processing steps may be conveniently
undertaken within the same processing system. In
-contrast, the process 40 requires that the NiFe be
processed in a first system and then the materials
transferred to a second system for the Al,0, deposition
30 and then back to the first system £or the Cr
deposition.

With reference additionally now to Fig. 3A, the
processes 40 (Fig. 2A) and 40! (Fig. 2B) are further
carried out as illustrated. That is, the top (upper)

35 pole 60 is plated onto the seed layer 46, the
photoresist 52 is stripped away, the dual Al,0;/Cr
overlayers 48, 50 (Fig. 2A) or the single Cu overlayer



shi el d upper surface 28 and the gap |ayer 26 is undesi rably

re-deposited on the sides of the upper pole 24 as well. In this
regard, the upper pole 24 35 then presents re-deposited gap material 32
as well as re-deposited shield material 34. This re-deposited
material alters the characteristics of the wite head WD 98/ 34221
PCT/ US98/ 014ftpogaaat 9 PCT/GSDRAIBE5 Can
significantly inpact its effectiveness as a data wite transducer.
It has been found that approxi mat el ytdne-hal f of the thickness of

t he mat eri al .t epgved om_t shield.22 and gap layer,. . .5
26 ultimtely gets reséie{%ﬁ‘t é{g)oﬂ'st Egmé‘?g%subfa‘ﬁémn to agp%‘?% Bt ling
Wth reference now t cofithe Baedalpyeri4tisyrrounding theitogi pode 60.a The

process 40 in acc_o_rda%mat&tggp pole 60 pékfé??”in&&‘;%%&&% | 8 ggq.\én.ofThe
process 40, which is 10 ., utillzed in conj ECtIOﬂ quother rocessing
steps to pr otRE®F M#&EEJ‘?@M'&#% Eﬂﬁfﬁn%gtl ARG R i 9R
having a shared5(or nbayexd) 4hield TRe | fildngss t6% have a stijrinf »x»
Ta o Th s of PR QY 1 g oot MR AL 1
| ayer 46 of the precading 519¥868-A of NiFe is then deposited
overlying the gap |ayer 44iigionrefersndehaddifdonadly now to Fian) 3wl v | |
then - 20 comprt sei2}h,cPotaL. Fha el RS A & LHE BRGISN' oAl o
substantial |y B8t ween"2htr 98B igswer £taheq FerpIafuse Feosntspnt profiles
: 64 of depth "y" in the gap layer 44 substantially
underlying the flanges 62. In practice, it is highly
desired that the dimension "y" be equal to or smaller
.than the width "x" of the flanges 62. In a preferred
15 embodiment, the dimension *"y"* will be substantially
between 0.4 microns and 0.5 microns.

With reference additionally now to PFig. 3C,
multiple ion milling operations at various angles are
then performed to trim the upper surface of the top

20 pole 60, remove the flanges 62 as well as to remove
portions of the upper surface of the shared shield 42
substantially surrounding the top pole 60 to produce
radii 66 extending from the remaining gap layer 44 to
the new upper surface of the shared shield 42. As the

25 flanges 62 are removed, the ion milling of the shared
shield 42 results in the formation of a mesa-like
structure in the region of the write gap of
substantially the same width as the top pole 60. As
shown, the width of the shared shield 42 in the region

30 of the write gap will vary from a width of Wy to Wy

-as the distance from the write gap increases. 1In a
preferred embodiment, the widths Wyy and Wyy may be
substantially between the width of the top pole 60 and
0.2 microns plus the width of the top pole 60.

35 Through the use of the process of the present
invention above-disclosed, it can be seen that
substantially no re-deposition of Al;0, from the gap



of the seed | ayer 46. Thereafter, an additional overl ayer 50 of

substantially between 100 A - 200 A of Chromum (Cr) is
deposisted overlying the A1203 25 overl ayer 48 form ng a dual |ayer
structure. At this point, the top pole photoresist 52 is
patterned and the thin C overlayer 50 is renoved, by etching, in
the region vassgaeddie upper pole is to be forned. Potrusasonwst he
renoval of this portion of the C 30 °~ overlayer 50, the underlying
portion of the A1203 overl ayer 48 i 22also renpved to produce a

re-entrant rofil e, 54 of.. th "x".,in omn&ni at i w th the void
56 surrounded by theRBNSFO?‘ésioﬁ 1\!5’%%0 oM, s, stci}%re sch"ejg]tﬁ?pe“l’ﬂp]olléevm | |
ultimately be fornedreBepasptedconethe gides ofibclentop, pallee edepdd ke i s
on the order of 0.5 padii 66 S1849SF cHae 1BWESCHEE: Ofo Cr layer provides

better control of_ the 03 undercut, that Ts, .the depth "x".
WO 98/ 34221 wnifS “Bcre 'Have been PEFFESYBRA158B0vVe  the
10 5 W prineipiescefadihe i pragdnt ninveénridrg. i?Broajunction

present invention is shown. ] ITized
in conjunction with SPRMEAGFBELRS| Ryocess flogi s i ptedube aplesrlwad
sensor in conjuncti oundetrBtood that taevEotegoingy dagcriptidedsshaaklody

Ly 8 ST by way of g *5BESIN 18 8 Mgl el b3 B fesle
4000 A A 10  siofi the Hantigper Brwicudardvanit als ywerogoizedr that
NiFe 10 i's thehdepeathig® ¢ tie MbrdiRifgndl sybBssubde WA suggest
whi ch the upper pol eo%lelr %ﬁ&%ﬁé&giogg lf;é) rgﬁgse persons skilled in the
relevant art and that the materials and processing
steps described by way of example may be modified to
15 ;accommodate othex electrolytic plating materials and
processes. Such modifications may involve other
features which are already known per se and which may
be used instead of or in addition to features already
described herein. . Although claims have been
20 formulated in this application tc particular
combinations of features, it should be understood that
the scope of the disclosure herein also includes any
novel feature or any novel combination of features
disclosed either explicitly or implicitly or any
25 generalization or modification thereof which would be
apparent to persons skilled in the relevant art,
whether or not such relates to the same invention as
presently claimed in any claim and whether or not it
mitigates any or all of the same technical problems as
30 confronted by the present invention. The applicants
hereby reserve the right to formulate new claims to
such features and/or combinations of such features
during the prosecution of the present application or
of any further application derived therefrom.
35 What is claimed is:

alternative enbodi rrep,g.tﬁf as%%ﬁr%gcé'gﬁfs% eirérl] ﬁﬁﬁml%%ncqnavmzéiha}lss \3%.& t he
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The process 40[err] then conprises qhe st e depositing a single

0
overlayer 58 of substantially : UIM@HH‘“%HM 3500 A of copper
(Cu) on top of the 15 seed | ayefmuigy B sthis point, the top

pol e photoresist 52 is patterned as before and the Cu

overlayer 58 is renoved in the region where the upper pole is to
be forngd | Rygogseaction with a simlar ' | at eral r eoerRdsossser | yi ng
t he photoresist 52 to 20 produce re-entrant profiles 54 also of
depth "x" in communi cation with the ¥did 56 surrounded by the
photoresi st 52 into which the upper pole wll ultimately be

f or med. The primary advantage of process 40[err] (Fig. 2B)
over process 40 (Fig.CIBJMS s t hat 25 the Ni Fe and Cu processing steps
may be conveniently 1. A priiskd ke sdding WASYE HURCOSRIMAITES LM

In contrast,, the progess, 40 requiJes that .the N Fe he .
processed in a first %%‘?%n?%ﬁ%l §}|%xheq%}.q$gtaé}i%\{%rly1ng g2ap (Layeder§ad t o
a second system for tpeogEs)Tamprisingobhe $eps ofand then back to the

first system for the Goemin an 48Besi tHofe £ : A
reference additionalla/ now f o Fig 3 EE b ° oscaé:éqseswrlfbt.: Filge.adZA)

. A, e , r A
and 40[err] (Fig. 2B)SYSEL¥IRG Hifdid gap layer, paid WHREE P01e (REeSRREANG hAL
is, the top (upper) a3pair ofolztexilly expbadingoflangédeadiwiating aard

46, the ph%élg)r b« j s stripped away, the dual A1203/Cr
overl ayers 48, 50 (Fi9. Z%V'or' the single Cu overl ayer WO 98/ 34221
PCT/ US98/ 01505 rempVing. POBFieRs r QfovEdidn HEBEFi dPeler argdish
mlling laterally extending flanges and a predetermined

10 portion-of an upper surface of said lower pole element

to produce a lower pole of a width substantially equal
to that of said upper pole.
2. The process of claim 1 wherein said step of
forming comprises the step of:

overlying said gap layer with a seed layer for
said upper pole. _ _ -
3. The process of claim 2 wherein said step of
overlying said gap layer with a seed layer comprises
the step of:

depositing substantially 1000 A of NiFe.
4. The process of claim 2 further comprising the

step of: _
overlying said seed layer with an overlayer.
5. The process of claim 4 wherein said step of

overlying said seed layer with an overlayer comprises
the step of:

depositing substantially 2500 4.~ 3500 A of Cu.
6. The process of claim 4 further comprising the
step of:

additionally overlying said overlayer with an
_additional overlayer. '
7. The process of claim 6 wherein said step of
overlying said seed layer with an overlayer comprises
the step of:

depositing substantially 2500 4 - 3500 A of Al,0;.



of the seed |ayer 46 surrounding the top pete 60 .' The resul t ant

top pole 60 then incorporates a pair. of mmal |y extendi ng | ower
fl anges 62 adjoi ning the gap 5 g“&». ‘ flanges 62 have
a. width "x" substantlally Srefentrant profile 54 of
the preceding figures. W"t h'reference additional | y now to
Fig. 3B,_at woegnaqe2r this point, the gap layer 44 in the peDuUsss/oesost he

10 wite gap is wet etched to produce re-entrant profiles 64
of depth "y" in the gap |ayer 44 substantlall} under |l ying the
flanges 62. In practige, i}.1s._hi esi.red.t hat e _di mensi]

"y" be equal to or s Tler'f'h prégesé(t REn Ry gt frhegein ‘etan‘éPf PLAB e§éaz

In a preferred 15 addipdeniliynt  overivingenssaid " yoverlayéee swbshantaral |y

bet ween 0.4 m crons a&@d@cﬁr{ﬂlcrtﬁé%layer ccmpr:.ses end té%e eberence
additionally now to Fig.

i on. m 0 tions at
various angles are één?ﬁﬁ%+“§e??8?ﬁiﬂF£%fi¥|¥ﬂq:ﬁe uﬁggrgéﬂg
the top 20 pol e260, Thenoprocdss fofing2ail?2 4asfurtteracdmpriainge the
portions of the upper fgge of the shared shield 42
substantial ly surroungl %l% e top pole 60 to produce radii 66
ext endi ng fromthe remai niRFRFS F3éf UBPeE pPole on saideveEiA¥PEer
surface of the sharediehi efite 4prodess hef cliim of lwitgedinGZsaid beepvesE
the ion mlling of thﬁeffﬁ%£§: s carrie ggéq%? Hal ¥, in the formation
of a nesa-like cture 1 n_the regl on of e write gap of
substantial ly the sane wi dP3rterning PBBt36¢%1QK)°¥¥Pa1d overlayglewn, the
wi dth of the shared shiel d'n-ﬂe prodeEs Idiciuin B3P furthed f‘&mﬂﬁﬂﬁr@akﬂé 'l
vary froma wdth of V*_% oéo Werr] . as the distance fromthe
wite gap increases. preferred enbodi nent, the w dths
Werr] and Werr] nay be Tremoving apertinni of| gapét arenlayer \irderifinge

top pole 60 and said PhétHFES NS 1B Usetitee Wadid) Dirdhel 10 PeOd:La By
35 Thro gh thg use of the process of the present
I nventi on above- dISC| % ft can be seen that substantially no

re-deposi ti on of A12032troﬁhehprgggss of claim 11 wherein said step of
removing is carried out by the step of:
selectively etching said overlayer to create a
pair of re-entrant profiles in said overlayer
5 substantially corresponding to said pair of laterally
extending flanges.
13. The process of claim 11 further comprising the
step of:
prodncigg said upper pole and said pair of
laterally extending flanges on said seed layer.
14.. The process of claim 13 wherein said step of
producing is carried out by the step of:
plating said seed layer.
15. The process of claim 10 further comprising the
steps of:
removing said photoresist;
etching away remaining ©portions of said
5 overlayer; and
removing remaining portions of said seed layer
from said gap layer.
16. The process of claim 15 further comprising the
step of:
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12 | ayer 44 or NiFe fromth . shield 42 wll be
redeposited on the sides of the top p lﬁ H ,,iw‘;ﬂ'w’ml/ radii 66 sides
L

of. the | ower pol e forned. . e been descri bed

above the 5 principles of the present invention in conjunction

W th speci Wwoesdgi ce structure, materials and PCT/IISQ8001505t ur i ng
process flowit is to be clearly " undamsstood that the foregoing
description is made only by way of exanple and not as a limtation

to the scope 10 of t heelewrinelon. remRaringe poatiynsi bfi sai@cogpi 2agethat
the teachings of the ' | : I4] S : r
LRAEOE, % JET) BatF o ReneRd il hnenaing 13085 oo

modi fications to those | : )
that the materi & s an8*pRERessi PRLr of re-entygmptiqyqfiides ninwsprist gap

exanpl e may be nodifi gdyes. 15 accommodat e other electrolytic plating
materials and pr o S u rg(}qi. | cati iaval ve ot he
features which are al %gédyfﬁﬁo%%bggﬁgs?}an v??rf%'*clflé nggérm sglabes dOE

i nstéad of or in addi ERdACEEVELAt (FemPViNdeaBprtions of (seddi bgap hdapen.
Al though clainms haveompeeses 2 stdpiofdl ated in this application to
parti cul ar conbi na&jﬁgns 0 at ur it shoul d be understood that

f_f S
t he scope of the discl osur® +té$risaéﬁi@aipn§'r‘¥853 any novel feature
or any novel conbinat18m oThéeprocess of claimiilf| whereint baidexgeri ofy

or inplicitly or any ge2@ctivePpelindialnigonNpate osk f igrat isadat hgegof 1upegh
woul d be erspons skilled in_the rel evant art,

apparenf to _
whet her or not such rgPﬁFégrthW%%ﬁmt & PERPI B8R’ as presently
clainmed in any clai mand whethinmavingiosai@ step of seleckiwslianyemovihy of

the sanme technigal probk-e¥8ndS of 36aid §aB1 NaYeed Hokdrae PIKFCPL-EAYLQLEON
The applicants ) . . )
profiles in said gap layer have a width equal to
or smaller than that of said pair of laterally
extending f£langes.
19. The process of claim 1 wherein said step of
removing portions of said upper pole comprises the

gtep of:
ion milling said upper pole, said laterally
5 extending flanges and a predetermined portion of said

upper surface of said lower pole element.
20. The process of claim 19 wherein said step of ion
milling comprises the step of:

ion milling from multiple angles.
21. The process of claim 19 wherein said step of ion
milling further comprises the step of:

terminating said step of ion milling after said
pair of lateraily extending flanges have been removed.
22. The process of claim 21 wherein said step of
terminating said step of ion milling further comprises
the step of:

ceasing said step of ion milling when said lower

5 pole is substantially equal in width to that of said

upper pole.
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hereby reserve the right to fornulate new clai ns such features

to
and/ or conbi nati ons of such features “‘“mmumml r“lq&he prosecution of the
present application or of anu i If'¢%at i on derived
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t herefrom 35 What is clainell is: WO 98/ 34221

PCT/ US98/ 01505 ' CLAI M5

1. A procespsasaziorning a wite head including a PCT/USI8/01508 | e
el enent "and an overlying gap | ayer, said 16 process conprising the
steps of: form ng an upper pole of said wite head 5

Ioverl y: Ing sai d gap | 2yer , Asddch wyatisdncke imehehina lowler polé @Igétﬁezili
ateral |l y extending nges a S - er; a

renovi ng portions of stgi dgﬁupp‘g#g%i(}*ig% sga layex mggger%% yaeﬁﬁ%%ﬁ%
fl anges and a predet @PTPFEELNG Rhe STSES: PEA of an upper surface of said

| oner pol e el ement forhingr efuapper| poRe BE @aild adad4lt Bransducer
substantial ly equal

. to a Ld upper pale. 2. The
process of clarm | wWREPEI¥ERG; aa%$e%a flggég' Bglflog‘%pﬁﬁ ESH5: iRavdng, @ st ep
of : - ovpaiyiof ladegaddy extiandipg flanges hidiniaingosaid gap
sai d upper pole. layer;3a.nd The process of claim2 wherein said step of
overlying said gap layer with seed | gger cogpri s%s he step_of:
depositing substantial |y TBR@VIRGs BQFEsoRs oL said upper pole, said

laterally extending flanges and a predetermined
10 portion of an upper surface of said lower pole element

to produce a lower pole of a width substantially equal
to that of said upper pole.
24. The data transducer of claim 23 wherein said step
of forming comprises the step of:

overlying said gap layer with a seed layer for
said upper pole.
25. The data transducer of claim 24 wherein said step
of overlying said gap layer with a seed layer
comprises the step of:

depositing substantially 1000 A of NiFe.
26. The data transducer of claim 24 further
comprising the step of:

overlying said seed layer with an overlayer.
27. The data transducer of claim 26 wherein said step
of overlying said seed layer with an overlayer
comprises the step of:

depositing substantially 2500 &4 - 3500 & of Cu.
28. The data transducer of «c¢laim 26 <further
comprising the step of:

additionally overlying said overlayer with an
additional overlayer. '
29. The data transducer of claim 28 wherein said step
of overlying said seed layer with an overlayer
comprises the step. of:

depositing substantially 2500 A - 3500 A of Al,0,.



4. The process of claim2 further COM step of:
overlying said seed |ayer with an oveW ) The process of

claim4 wherein said step of mﬁ ﬁ’ﬂeed | ayer with an

over |l ayer conprises the step bf:c deposi ting
substantially 2500 [err] - 3500 [err] of Cu . The process of
claim4 furteessagaipri sing the _step of: PCT/USBWI$0S| onal | y
overlying said overlayer with an addigyi onal overl ayer. 7.
The process of claim6 wherein said step .of - overlying said seed

layer with an overlaygso.coTheidstsa trangducetiof elapmois8 wherein said step

gg%i‘ztzllng substanti ally g@&&i%nal?igipoo@éf’iy@g” %égg Oi\g%glayer with Can

14 8. The pfdétignal RYerlAverVFERBrisesi the taferfof:
additionally overlying saegosiwing %staﬂtﬁ.ﬁll?nloo 4 - 2002ddbEi epal

overl ayer conprlses t st of : Slt anti a 100
[err] - 200 A of Cr. 93 The dat‘?he tprr ogg'g % r%l}qﬂj tb#e % ﬁH‘¥§| ng
t he step of: compr:.sing the sisp wifg sa| d upper pol e on said

over | ayer. _ 10. Taefﬂﬁﬂﬁéséaﬁ WPpRirp81eher i %vd;ﬁta%xof
defining is carried o

by _t he,ste
phot or esi st on said ogér ?é? data %ransdufir %glﬁ'ﬂ'ﬂc%gé"t}{ﬂre&nagﬁ%ﬁos“l’
further conprisi ng t hef defining is eparmifed out by the step of:

patterning photoresist on said overlayer.
33. The data transducer of «claim 32 further
comprising the steps of: _
removing a portion of said overlayer underlying
said photoresist to define said laterally extend:.ng
5 flanges.
34. The data transducer of claim 33 wherein said step
of removing is carried out by the step of:
selectively etching said overlayer to create a
pair of <re-entrant profiles in said overlayer
5 substantially corresponding to said pair of laterally
extending flanges.
35. The data transducer of claim 33 further
comprising the step of:
producing said upper pole and said pair of
laterally extending flanges on said seed layer.
36. The data transducer of claim 35 wherein said step
of producing is carried out by the step of:
plating said seed layer.
37. The data transducer of <claim 32 further
comprising the steps of:
removing said photoresist;
etching away remaining portions of said
5 overlayer; and
removing remaining portions of said seed layer
from said gap layer.
38. The data transducer of «claim 37 <further
comprising the step of::



renoving a portion of said overlayer_underlying sai d phot oresi st

to define said laterally extending 5 flanges. — 12. The
process of claim 1l wherein said ste VI ng is carried out
by the step of: sel ecﬂ,"]"“”'#tl "m" d pverl ayer to create
a pair of re-entrant profiles itn $a overd ayer

subst ant i al ywpegakaesponding to said pair of laterally PCTIUSW&J@%ndl ng
fl anges. 13. The process of claimig further conprising the

step of; produci ng sai d upper pole and said pair of

lateral | y extending flangeeslentively semdvingeportions of saliil gdre luymess
of claim13 wherein xﬁ?déjflﬁh% ahig pa:.r of 19E9f'é'ﬁ9‘%:dt§nﬁ§h 'fﬁiﬁgés g the

step of: ["ati'ng ,said_.see rocess
of claim 10 fuPther & sh ng}’qﬁ% of re-ent¥§pgp§r8ﬁ:.1es in said aan
renoving sai d phot or bsyest etching away remaining
portions  of  sai d:?s '1§1 ag‘éeﬁfﬁﬂﬁuc@zn@f claim 38 wh reiﬁe?gz}f&

remai ni ng portions of _sai ?rom said gap ayer

16. " The process of cP&i ﬁPiSthY?%rrE‘B%rf%lﬂﬁr‘H‘@s of sa er
WD 98/ 34221 comprises the step of: PCT/ US98/ 01505 :

15 sel ecti n o] s of said gap | ayer
underlying said pair of Iéell eﬁr/a ;H&‘é_x gag i'%;*(%]anges to

40. The data transducer of claim 38 wherein said step

of selectively removing portions of said gap layer

further comprises the step of:

terminating said step of selectively removing

5 portions of said gap layer before said re-entrant

profiles in said gap layer have a width equal to

or smaller than that of said pair of laterally

extending flanges.

41. The data transducer of claim 23 wherein said step

of removing.portions of said upper pole comprises the

step of:
ion milling said upper pole, said laterally
5 extending flanges and a predetermined portion of said

upper surface of said lower pole element.
42. The data transducer of claim 41 wherein said step
of ion milling comprises the step of:

ion milling from multiple angles.
43. The data transducer of claim 41 wherein said step
of ion milling further comprises the step of:

terminating said step of ion milling after said
pair of laterally extending flanges have been removed.
44. The data transducer of claim 43 wherein said step
of terminating said step of ion milling further
comprises the step of:

ceasing said step of ion milling when said lower

5 pole is substantially equal in width to that of said

upper pole.



5 Create a pair of re-entrant profiles in said gap | ayer .

17. The process of claim 16 wherein sald step of sel ectively
renovi.ng portions of said gap |ayer conprises the step of:

et.ching said gap |ayer. 18. The process of claim 16 wherein said
step of selectively renoving portions of said gap |ayer

further conwweessazithe step of: term nati ng sRCTUS841505f

sel ectively renoving 5 portions of said gap |ayer before said
re-entrant ' profiles in said gap |layer have a width equal to

or smaller than that of said pair of latdf/4lly ext endi ng fl anges.
19. The process of claim1l wherein said step of renovi ng portions
of said upper pole conprises the step of: ion.
mlling said upper pole, said |aterally 5 extendi ng fl anges and a
predeterm ned portion of said upper surface of said |ower pole

el enent . 20. The process of claim 19 wherein said step of ion
mlling conprises the step of: ion mlling ﬂﬂbn1nu|t|ple
angl es. - 21. The process of claim 19 wherein said step of ion
mlling further conprises the step of: term nating said step
of ion mlling after said pai heral 'y extending flanges have
been renoved. 22. The procesq ® er ei ryéal d step of
termnating said step of ion mlling f- ~e 5es the step
of : - ceasing said step OfL\ en _gai d | ower 5
pole is substantially Il””l‘ -_ l’ll pol e.
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16 23. A data transducer including a | ower pole el enment
and an overlying gap | ayer nade by a process conpri sing the steps
of : - form ng an upper pole of said data transducer 5
overlying said gap |ayer, said upper pole having a pair of
lateral |y egpageip flanges adjoining said gap | BREIFUSIZPAFOS
renovi ng portions of said upper pole, said | ateral |y extending
fl anges and a predeterm ned 10 porqun of an upper surface of said
| ower pol e el enent to produce a lower pole of a wdth
substantially equal to that of said upper pole. 24. The
data transducer of claim23 wherein said step 0 Qrj ng conprises
the step of: ' OVEFTYNNG said gap | ayer 2 segd |l ayer for
sai d upper pole. 25,/ The Bata transducer ¢, /cl a4 Herein said
step of overlyimhg Lai & ggp\l ayer with a sped
conprises the step of: depgskpi ng sybsyantyal 1400 [err] of
Ni Fe. 26. The/ fEpoLEnShucef of cl 4im TP POLE! hqr
conprising the step of P_|HOTOHESIST overlying sdq PHGRORESIST Awi t h an
overl ayer. 27//'he data t ahsduder of cl di/N 267 whet eiff |sai d step
of overlying said seedfl ayer it sHan) overy ayer dpr'1 sgs the step
of : depo$ifi ng sypsEantially 2500 A Cu.
28. The data t@hsdcer” o 26 . furthe tr'Slﬁ@Dthe
step of: . 2qdi 4 ona nver'fin§4saio ovérfayeg h an
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conprises the step of: depositing substantially 2500 A - 3500

A of Alflerr](err]. WD 98/ 34221 PCT/ US98/ 01505

17 .. ¢ 30. The data transducer of claim28 wherein said step

of "additionally overlying said overlayer with an addi tional -

overl ayer conprises the.step of: depositing substantially 100
A - 200 A of W99834221 31. The data transducer of cl ms%‘s%urther
conprising the step of: defining said upper pole on sa

overl ayer. : 32. The data transducergf claim 31 wherein said step

of defining is carried out by the step of: 4 patterning

phot oresi st on said overl ayer. 33. The data transducer of
claim 32 further conpri SRyt - renoving a
portion of said overlayer underlyi otoresist to define

a transducer of
I ed out by the step
to create a

said laterally extendi ng 5 flE
claim 33 wherein said step
of : selectively etchif
pair of re-entrant profiles in sai substantial ly
corresponding to said pair of_]at endi ng fl anges.

35. The data transducer

iR r tReL) conprising the
4# ‘ N PpoNe 0 s§if‘5&%§?of
| ateral |l y extendi g\{langes on saifd seec\| axer. ~

step of: produci ng sanNd

BT T TR 77 7R
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) Fig. 3A |




36. The data transducer of claim 35 wherein said step of producing

is carried out by the step of: pl ati ng said seed | ayer.

37. ..The data transducer of <claim 32 further conprising the
steps of: removi ng sai d photoresist; et chi ng

away remaining portions of  said 5 over | ayer; and

renovi ng. r e/ b8/34R21porti ons of said seed | ayer f r pCTARSIDISHS

| ayer. 38. The data transducer of <claim 37 further
conprising the step of: 18

sel ectively renoving portions of said gap4/4yer underlying said pair
of laterally extending flanges to 5 create a pair of re-entrant profiles
in said gap . layer. 39. The data transducer of claim 38 wherein
said step of selectively renmoving portions of said gap |ayer
conprises the step of: etching said gap | &fer. 40. The .
data transducer of cl,aim38 wherein said step off selectively renoving
portions of said gap |l ayer further conprises the sté¢p of:

term nating said stegd of |sel pctive
| ayer before said re-|lentrnant
equal to or sngllen thhan th

ION MILLING

rtipns of spid gap
ap | ayer|have a wdth
laterally
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~extendi ng fl akges. 41. The data transducer of cIain123qwﬁ@r¢quqgld1
step of renmpving portions of said upper pole conprises the step

of : * ion mlling said upper pole, said laterally 5 extewmﬂﬁg

flanges and a predeterm ned portion of said upper surfaeesof sald

(R U

| ower pole elenent .42, The data transducer of cIa|n1g¢f Bherein said
step . f RO |1 iNng vy NFEIECTUAEPROEERTY GRGANIZATION 11 1ing
fron1nu|t|ple angl es. 43, The™uiom P¥ea,cqucer of claim 41 wherein
sai d_st eBNTERNATIQNAL ARPLIGATION SUBLISHED UNDER; FHERATENR COOPERATON TREATY (PCT)
ter m @) bigaBonkl Sattit Chifthtioh 68 i 111 g f(il?ﬁmﬁﬂoﬂll’ubﬂmﬂonﬂﬁﬁlﬁr of | atyy 98/34221
ext enfli ng.4hh s have been renovedaz 4. The data transducer of claijm
43 wherein sald step -.of term|nat |(ﬁglnmtﬁn%mpﬁmmten mi § AvgustJ998 (96.6898)r
conpr [SES the step of. ceasli Salid step of _1on n1|r|ng when
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{59) Title: PROCESS FOR PRODUCING A POLE-TRIMMED WRITER IN A MAGNETORESISTIVE REALYWRITE HEAD AND A
DATA TRANSDUCER MADE THEREBy

(S7) Abstract : g 60
A pol-timmed writer for a }

magnetoresistive read/write data transducer
which may be produced without significant K
re~deposition of ALQ3 or NiFe on the sides
of the writer poles. The process disclosed 1ON M LIJNh

advantageously provides an upper (top) pole

(60) which is processed to project a pair

of relatively thin, laterally extending lower
flanges (62), prior to the use of the upper
pole as a mask to subsequent ion i
of the lower pole, or shared shield (42). v vy |
In a preferred embodiment, the process GAP”
for producing the flange is implemented in 66 86
conjunction with the deposition of a single Ve
copper (Cu) or dual ALO3 and chromium \.. 44
(Cx) overlayers formed on the upper pole
seed layer followed by the top pole formation

: : DSHIELD, ﬁ
and selective removal of an amount of the
underlying portions of the gap material prior \\\\\~k\
to a subsequent ion milling operation and

further processing of the read/write head.
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