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' TOP SURFACE | MAG NG TECHNI QUE FOR TOP POLE TIP ,POSN DTH * -

1
ROL | N MAGNETORESI STl VE READ/ WRI TE HEAD

PROCESSI NG CROSS REFERENCE TO RELATED PATENTS The subj ect
matter of the present invention is related to that disclosed in United
States Patents No.: 5,485,334 for "Magnetoresistive Device and Met hod
Havi ng | nproved Bar khausen Noi se Suppression”; 5 5,532,892 for "Soft

Adj acent Layer Biased Magnet or esi stive Device |Incorporating a Natural

Fl ux Cl osure Design Uilizing Coplanar Pernmanent Magnet Thin Film

Stabilization"; 5,573,809 for "Process for Form ng a Magnetoresistive
Devi ce"; 5,608,593 fIGP 13RFARR é&%l\w \%E%N#ggg rz%gqé‘"t%‘”r eSP5Ei Ve P

Tr ansducer HAP TNt HNT RGE P‘-gbll"i ETeRERESE [ PRETFnGERAD Domai n
Stabi | i zati on Techni que"; 5,634,260 PBPCEMSIYT |/ of Making a :
Magnet or esi stive Device Having | nproved Bar khausen Noi se Suppression”;
5,637,235 for "Shaped 15 Spin Val ve Type Magnetoresistive Transducer and

Met hod f@R&@@ri{gth@g‘d@@@mA@ggr RAraty T -Domai n Stabilization
Techni que"; 5; ; - ing a Fl ux Enhanced Magnetic

Dat a Transducer"; 5,654,854 for "Longitudinally Biased Magnetoresistive
20 Sensor Having Co h tiyve i ( dueent i onBarkhausen
Noi se by Achi evi néﬁae Séulgg:{gﬁt%l gﬁgﬁ%%ﬁn%retﬁg b%%gngltél?gl Domrslli ﬁogt ate";

5, 658, 469 foreltdddtbothat dHoggad ageReibntUrdiftedPhdtatesi Saudrfes Of f
Profile for Thin,Ekl vd ce B i hik s EFilL.m i .Made
Ther eby"; angcg,BG%iggg’ggge'éﬁ?rgﬁ%gﬁéioggfggﬁgﬁggl2€Y§g?tﬁ%- ﬁgﬁggggin
Val ve Type Hawhgmelopesivetld \BadkkhasdaveNbisecheSwpgreosaoes ;of which

5 5,532,892 for “Soft Adjacent Layer Biased

s

Magnetoresistive Device Incorporating a Natural Flux
Closure Design Utilizing Coplanar Permanent Magnet
Thin Film Stabilization”; 5,573,809 for “Process for

Forming a Magnetoresistive Device”; 5,608,593 for

(g}

“Shaped Spin Valve Type Magnetoresistive Transducer

)

and Method for Fabricating the Same Incorporating
Domain Stabilization Technique”; 5,634,260 for “Method
of .Making a Magnetoresistive Device Having Improved
Barkhausen Noise Suppression”; 5,637,235 for “Shaped

15 Spin Valve Type Magnetoresistive Transducer and Method
for Fabricating the Same Incorpora;ing Domain
Stabilization Technique”; 5,639,509 fof “Process for
Forming a Flux Enhanced Magnetic Data Transducer”;
$,€654,854 for “Longitudinally Biased Magnetoresistive

20 Sensor Having a Concave Shaped Active Region to Reduce
Barkhausen Noise by Achieving a Substantially Single
Magnetic Domain State”; 5,658,469 for “Method for
Forming Re-Entrant Photoresist Lift-Off Profile for
Thin Film Device Processing and a Thin-Film Device

25 Made Thereby”; and 5,668,688 for “Current
Perpendicular-to-the-Plane Spin Valve Type

Magnetoresistive Transducer”, the disclosures of which
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2 are herein specifically incorporated by this reference.

" BACKGROUND OF THE | NVENTION 5 The present invention relates, in
general, to the field of magnetoresistive ("MR') and gi ant

magnet oresi stive ("GWR') read/wite heads., Mre particularly, the
present invention relates to a techni que for top surface imaging for
top pole tip 10 wdth control in MR wite head processing. Top
pole tip definitign faor the wite transducer rtion.,of a read/wite
head and its EFthgéel“ s%ﬁﬁéﬁéfghl@%ﬁﬁﬁoﬁ %f?tggcﬁﬁl;ﬂﬁ§ present maj or

chal | enges i nrtliereniddn MR GVR head processing. As 15 the demand for ever

nore storage capacity in disk drives intensifies resulting in the need
for areal recordi ng densities of on the order of 20,000 to 35, 000
tracks per ingRckGRBUND ane BREat QVENTUAN e generations of these heads

must then exhiDiT a track 20 wdth which 1s increasingly reduced while
nevert hel &ss nBhAt BEGiSTRa I YRNEL8K UediagHR S f ot N p8PPGTfdnceto the

reasons, £ie1d%® 2 fEEONEECE s cliRS e GARS] T ahl Giiaml v that the
critical dinené?ons of the top po g fip o% the;25 mm%te head must be in the
sub- ni cron rangenetogesirtive (SFHE lofrerBOWEDLE. BafdST onsMPrferr]nt').
However , kL7 rr i fHd M phot ek bhhegnaphys +o Lechni ques
and steppers,p?%kﬁgééggﬁéﬁblgﬂéiFPFcﬁit tb pattern tiﬁsmﬁﬁths of such
narrow di mensteabnifguee f39r atsp proviadingimighnasfedt tran ivdlandiverti cal

i tat: 88 or*s 3581 sersd Chisf k' 9558, R tBzoee st 1L i Dot or esi
phot or esi st
pattern of on the Top podeéertigh deOipitjimn fix Ofeer pmiteWtidansdneent i onal
portion of a read/write head and its critical )
dimension (“CD”) control currently present major
challenges in thin film MR/GMR head processing. As
15 the demand for ever more storage capacity in disk
drives intensifies resulting in the need for areal
recording densities of on the order of 20,000 to
35,000 tracks per inch (“"TPI”) and greater, future
generations of these heads must then exhibit a track
20 width which is increasingly reduced while nevertheless
maintaining a high stack height for performance
reasons.
As a consequence, these constraints imply that

the critical dimensions of the top pole tip of the

N
i

write head must be in the sub-micron range of on the
order of 0.30 to 0.8 microns (“um”). However,
utilizing current thin film photolithography
techniques and steppers, it is extremely difficult to
pattern tip widths of such narrow dimensions while

30 also providing high aspect ratios and vertical
profiles together with tight critical dimension
control due to the limitation of resolution inherent
in a conventional thick photoresist pattern of on the

order of 6.0um ~ 10.0pm. While conventional



3 processing can be used in conjunction with a slider | evel pole

“trimoperation as one way to-achi eve a sub- mcron wite track w dth,
such an operation is extrenely costly in a manufacturing environnent
with 5 the further possibility that it can easily result in damage to

t he associated MR and/ or GVR read sensor. SUMVARY OF THE | NVENTI ON
I n accordance with the technique of the present 10 invention a top surface

i mgi ng techni que for pole tip width control |s di scl qsed in which
a nult|JE£Rﬁe%§+BEtGP€|Q$eﬁﬁﬁ%ygﬂ £8ndeniGtd et hicR S s13 195Hot or esi st

with nuch inureaned glbrengir@Rploge¥d € Pbn as oh@ Wiy ©hdachieekatd vehy-thin
upper photoresist layer 15 is patterned with nuche%ggroved resol ution, an

|nternedlatem%ﬁkﬁnowrééﬁaﬁQ9Qﬁ WA | SUCRe RTIARSRAITLOD &6 | i zi ng t he

upper phOt0r%%6¥eﬁ@W§rc%§t§y“¥ﬁnéW@anufab@%ﬂ%ﬂﬂ“éﬁwir5$ﬁehtﬁaﬁkuhm”th
the internedi ate | ayer t hen being used as an etching mask to define the

20 bot t ofn mydre thiekhproPeredisil 1y ekPBy Ats&GNFREY Tefiddess? As a

consequence, dgggl ed s n e t th a
hi gh aspect F‘Z‘ﬂt. 0 an%lgpmgv%rtl caﬁrgtgérgf F%a&ﬁ?gﬁ:ﬁbﬁé‘é‘ff%ge?%g%%ﬂ h nmuch

i nproved critical dinension control. 25 I n operation, the technique

of the presengMAR*qggn LRN Syrrent stepper and process
t echnol ogy o—be—expaﬁdeg—geyoﬁéﬂﬁg%vent|onal resolution limts due to

the fact that it éhf ectcardignce wiitdndflee stehbndiaifei @fl tikes Phnheeert in
ok 20 POy by OB L MRS GCU LY By, ot oSt
critical dintog gisle tlpCM&ﬁdH cdﬁmxobcha|@ueqﬁosm® pnegéntch nvanti on
provides a n%gq%ﬁl¥afg¥ag % % J{glfgigﬂp&oyed to define the thick
photoresist with much improved dimensional control.
To this end, a relatively thin upper photoresist layer
15 is patterned with much improved resolution, an
intérmediate layer of ceramic or metal is then defined
utilizing the upper photoresist layer as a reactive
ion etching (“RIE”) mask, with the intermediate layer
then being used as an etching mask to define the
20  bottom-most thick photoresist layer by a second RIE
process. As a consequence, a much improved sub-micron
pole tip width along with a high aspect ratio and
vertical profile is provided together with much

improved critical dimension control.

[
n

In operation, the technique of the present
invention allows current stepper and process
technology to be expanded beyond conventional
resolution limits due to the fact that it effectively
transfers the difficulties inherent in thick
30 photoresist definition to another relatively thin
photoresist pattern defipition, utilizing a RIE
process to define the resultant critical dimensions.
Overall, the technique of the present invention

provides a number of advantages including the



4 provi sion of high aspect ratio and vertical profiles ina

“sub-mcron pole tip, increased optical resolution utilizing
conventi onal stepper equi prent and i nproved critical dinmension control.
Stated another way, the 5 technique of the present invention, in utilizing
a relatively thin patterned photoresist |ayer for the critical
pattern definition followed by a reactive ion etching operation to
accurately transfer the ttern froman. up surface {hrough.an
i nternediate Bﬁ&“ﬂf%ﬂﬂeggypﬁghtﬁ%ﬂ?ﬁﬁmﬁ%?églgPdI&ﬁﬁtl%ﬂioﬂéogneqﬁ)

effectively pahter nydfiemi BLek glaqteortq S StihayBaskyd opti®dy £¥Besiutd dhe
upper thin photoresist |ayer. use of the patterned thin photoresist

| ayer in ééﬁﬂumﬁﬂ%ncqpﬁﬁnﬁﬁéﬁqﬁeﬁ?ﬁ%@%?eeHQQQWQQRjiﬁﬂe%FyFﬁyﬂS

thi ck phot or eéﬁtcl'caavlerd%&hg%ﬁl ¥dytovs des BHghed aﬂdm{@yewagracck]\@ dt h
control while concomtantly extending the useful lifetine of current

stepper 5 té&elhaliope Jhethechriepenof iRRenpiegenttn Mteht + 84n9 2 al so
provides grealgh, g%ﬂgs{:ﬂgnf%%)ﬁlt@xldéd hOEEredikesa HLingent dcess

requi renents areée ne ieve a en desired stack height
Particularly drs@uﬁﬁiiMQt9enn|§aiqﬂkk%QE f@iloweﬁ<hangraa9@uQanpmn a

data transducgr i nc%? 8fation U ALUPPELLPOLE NS L SEKLVELEG digpd Tade

t her eby, 25 rrses: prOV| Ing a substrate; applying a I rst
photoresi st | &yem averippeg the fadesttmtengh anappliteimeedhatat endedi at e

ayer oveid V! RGBS IS o crPBRRARA 81 s L2V 8Le PR Mg 205000

phot or esi’st ernediate l"ayer §6cond 30

phot or esi st Iayébdmqunyebattéehyﬂﬂuruhﬂckhghotbee51sﬁ|lsyemhmnore5|st

| ayer; patternbgg t he second otoresist la oduce_an qggnlng
[

e r
e et PRI EPeedBies | 558 BPFORony Thel BReR ng THe. be 4
mask; furtherugkchifngHdephtestnelottdriasi shotayesist layer in

conjunction with the intermediate layer and underlying
15 thick photbresist layer ultimately provides much
improved trackwidth control while concomitantly
extending the useful lifetime of current stepper
technology. The technique of the present invention
also provides greater head design flexibility since
20 less stringent process requirements are need to
achieve a given desired stack height.
Particularly disclosed herein is a process for
forming a pole tip in a data transducer write head,

and an upper pole of a read/write head made thereby,

2%
U

which comprises: providing a substrate; applying a
first photoresist layer overlying the substrate;
applying an intermediate layer overlying the first
photoresist layer; applying a second photoresist layer
overlying the intermediate layer, the second

30 photoresist layer being relatively thinner than the
first photoresist layer; patterning the second
photoresist layer to produce an opening therein;
etching the intermediate layer utilizing the opening

as a mask; further etching the first photoresist layer



5 t hrough the opening utilizing the internedi ate | ayer as anot her

“mask; formng the pole tip wthin the opening etched in the first
phot oresi st | ayer; and .renmoving the first and second photoresist |ayers
and 5 the internediate |ayer to expose tge pole tip. Furt her
di scl osed herein is a read/wite head for a conputer mass storage
devi ce wherein an upper pol e thereof is made by the process of:
providing a nulti- | ayer structur, r|S|ng a first relatj veI t hi ck
10 photoreS|s?hF8§8P<5ﬂﬁl%9%@laggaﬁl qP felntermediiaLs (£2KE4d, an

i ntermedi ate 43ygho®nid Yhddk § hsormlnfgi e r;ﬁéﬁél vepy wiihintkn ptméor esi st
| ayer and a second relatlvelgathln phot oresi st | ayer overlying the

i nt er medi at e PRYBANIpATEITH nhnt RBesdddiid rRIQAEPTEFYSTS 1ans v phBfor esi st

layer to prOVfQﬁo@Qn%peeﬂégfinﬁehﬂd sectc;ha %bﬂb%é%@@'tatlea l&yer anst ching
the internediate | ayer and the first relatively thick photore5|st | ayer

wi thin thé opemengnte e igupe | hEer ﬁ@rﬁﬁﬁp%%ethSpéple tidle within the
opening etched 10 #RechbishiSlnd ég‘ﬁ. He2Qint Ly gé@gg/ﬁmte' £ £80d

removing the fir relatlv secon ativel
phot or esi st Ieayeompartdart htasmtetqugat aldvies . WherelnBRInEIllI[ESCHDPTIeO\I OF

THE DRAWNGS 1o r o0t th%nan ehgog%fggdstOéperﬁg%@&taigﬁgeﬁ%pmcts

of the preseh% |nvent|on an mann tal ni becone
nmor e apparentlamdrthenuGMHM¢ouomprlsn$@1ﬁ\MitSberbésthMﬁkystbbdkby

oo et o BlFsqrgelly S 08 RERIRLAN £ fpPs SV S epgul mont ke
Fig. 1A |szafwa@VWEuaéfﬁ&kﬁﬁl&naunmmmmagmaamayayer wivey Iof img pehtei on of
%PFZR ?; GWquog S%eiUENrégy tth% éfggfséefd X! Hn forsgé%gp €
relatively thin photore31st layer overlying the
intermediate layer; patterning the second relatively.
15 thin photoresist layer to provide an opening therein
to the intermediate layer; etching the intermediate
layer and the first relatively thick photoresist layer
within the opening to the gap layer; forming the upper

pole within the opening etched in the first relatively

]
[}
t

hick photoresist layer; and removing the first
relatively thick and second relatively thin

photoresist layers and the intermediate layer.

BEEIEF DESCRIPTION OF THE DRAWINGS

2o The aforementioned and other features and objects
of the present invention and the manner of attaining
them will become more apparent and the invention
itself will be best understood by reference to the
following description of a preferred embodiment taken

30 in conjunction with the accompanying drawings,
wherein:

Fig. 1A is a simplified side elevational cut-away
view of a portion of an MR or GMR process substrate

upon which a seed layer, for example NiFe, is



6 deposited to a thickness of substantially between IOOO[efr] -

~2000[err]; Fig. 1Bis a follow on cross-sectional view of t he
structure of Fig. 1A illustrating the application 5 of a relatively thick
coating (on the order of substantially 8. 0[err]m- 10.0[err]m of a
first photoresist | ayer overlying th& Ni Fe seed | ayer; Fi g.
1Cis a followon cross-sectional view of the structure of Fi.g. 1B

illustrating the additional 10 deposition of an internediate netal or
ceram c | ayerdeposigpdorta e riekngsss dfstasaanyielidpelqtneen. O[errl m
in t hi ck vgrl'dgﬁthe first photoresist |ayer; Fig. 1D is
a foll owon gfggggsecgﬁ%nal’vieM/of the structure of Fig. 1C
illustrating the apltihti oBalisla fappldwabhorrofs s ssecohdnphotvaresicst | ayer
of on the order of subst anLiallg O.ﬁiE“err m : I.g err]m,n thickness
overlying thetB it 8FFBGEATE Mt af 18r & At TR I the SPRICatEChg 4
fol | owonscrass-seetigralvediyeWw 9ick cobhansd rusd utReobrlbleg. oD il lustrating
the initial 20 patterning of the second photoresist |ayer to produce an
openi ng theretwpstantiallyify. OuF s18.0smlovlor cfbsstsedotog s vbew of
the structure of Fi | E j.l1us tihg_a _first ctive ion etching step
t hrough the 6%%%?Eggygfn€}r} ¢%§.§298a555¥§él g%%bnd phot oresi st | ayer and
t he underlying Figt et Oedisate fret dwoonceramisc-deayeional view dig. 1Gis
a foll owon gross;sectional :view of .the structure of Fig. |IF
illustrati ngctahese?: ngc UL eoafct‘i Ve i &R étl S 3T Rt ﬁgguﬁﬁ%lhcel%‘b@rlli ng
formed 300 i dpesintienmed aire ietakmedicercametdhyer aedailiec layer
underlying first photoresist hgger; : ) Fig. 1His a followon
cross-secti ot 9 ehh8f order 1RE stphetand iGH 1 o0 - 20 | dstOH i ¥y the step
of thickness overlying the first photoresist layer;
Fig. 1D is a follow-on cross-sectional view of
the structure of Fig. 1C illustrating the additional

15 application of a second photé;esist layer of on the
order of substantially 0.25pm - 1.0pm in thickness
overlying the intermediate metal or ceramic layer;

Fig. 1lE is a follow-on cross-sectional view of
the structure of Fig. 1D illustrating the initial

ratterning of the second photoresist layer to produce

[\ ]
o

o]

n opening therein;
Fig. 1F is a follow-on cross-sectional view of
tructure of Fig. 1lE illustrating a first reactive

s
on etching step through the opening formed in the

)
wn
o)

atterned second photoresist layer and the underlying
intermediate metal or ceramic layer:

" Fig. 1G is a follow-on cross-sectional view of
the structure of Fig. 1F illustrating a second
reactive ion etching step through the opening formed

30 in the intermediate metal or ceramic layer and the
underlying first photoresist layer;
Fig. 1H is a follow-on cross-sectional view of

the structure of Fig. 1G illustrating the step of



7 el ectroplating NiFe material for the top pole in the openi ng
“formed in the second photoresist |ayer, the underlying internediate
nmetal or ceramic |ayer and the underlying first photoresist |ayer; 5
Fig. 11 is a final foll owon cross-sectional view of the structure of
Fig. 1H showing the resultant top pole fornmed foll ow ng the stripping
away of the first and second photoresist |layers and the internediate
nmetal or ceram.c and 10 . Fi g. irSs_a. simli C top
pl an vi ew c}]ecé:%/ %/%H‘Pgnglllchﬁ Wﬁ?ﬁ%gcgﬁst ﬁ%?&ngﬁ oﬁel%ogél bi'e

conput er nBssoplediads flevinee applimats econd phbe@deswmehaiyprodmmj in
accordance with the technique of the afsent i nventio

DESCRI PTI ON OR A SRR ERBASNENE ™€ SIWET FE% g?.%%‘n&% o g.

1A, a sinplifiederdeing fekevaitdresustanayeti;ew of a portion of an MR
or GWVR wite head substrate 10 i sh%g%thhe substrate 20 1

not to scale, may Ed%prilse,ifof EXARY & OnaFERFﬁas(eﬁf[’e‘?l?‘]‘&&lﬁ“ﬁ or

ot her suitabl gewiinte depd-garel aerig. 1ABERBWANEftHE tdeudeder afod000A
in thickness overlying a botton1po|e of the wite head (not shown

and/ or a shar B@lshiftemed Aaldesdmyitye MEELPBIVRSG catt 25T hehE df A& yi ng
types as desc Qe%éabﬁ@ephotoqfe%%nia ped HRidt @4, StiatesrRatients A seed

| ayer exanpl e a nick iron {NiFe) or simlar magneti c pol e
mat eri al , |s meﬁéélﬂyd eoramiki dlavesss gind substantial |y between

1000[err]y g 2000[ eghl, 1N § a,Tltgrggt}n § £3&qg, ”ﬁS’E'LHEQB(S tdie segd Lawer 12
may conprlse for exanpl e atlve I gher nagnetlc nonent materia
such as iron nftm(npdﬁémglonado@mskrdckee Fpostitut(iToN Fa. possible
computer mass storage device application of a read
head produced in accordance with the technigque of the
present invention.
15

DESCRIPTION OF A PREFERRED EMBODIMENT

With reference now to Fig. 1A, a simplified side

elevational, cut-away view of a portion of an MR or
GMR write head substrate 10 is shown. The substrate

20 10, shown not to scale, may comprise, for example, an
alumina (Al,03) or other suitable write head gap layer
ﬁaterial of on the order of 4000A in thickness
overlying a bottom pole of the write head (not shown)
and/or a shared shield of an underlying MR or GMR read

2% head of varying types as described in the
aforementioned United States Patents. A seed layer
12, for example a nickel iron (NiFe) or similar
magnetic pole material, is deposited to a thickness of
substantially between 1000A - 2000A. 1In alternative

30 embodiments; the seed layer 12 may comprise, for
example, a relatively higher magnetic moment material
such as iron nitride (FeN) or cobalt nickel iron
(CoNiFe) .



8 Wth reference additionally nowto Fig. 1B, a f ol | ow on
cross-sectional view of the structure of Fig. 1Ais shown illustrating
the application of a relatively thick coating of a first photoresist

| ayer 5 14 overlying the seed layer 12 (no longer illustrated for

pur poses of clarity) which serves as a bot& om | ayer in the techni que of
the present invention. The first photoresist |layer 14 may be applied to
a t hi ckness of on the order of substantjally 6.0[err]m- 10
10.derr]m Fol | ofiittd turfevanragaddittienakky novw pRofGi%si 8! | ayer 14,

it is soft ba%%ql%fwﬁoé Cg;%ageesectlt&{@frawaeo@f @2 tder OF dgE 0% 140 -

160[ err] Cel sius he photoresist utilized for the first
phot or esi st | &}@r- @$4M$IpreﬁeﬂéQQﬁW%wélagréhat@WH%AQQﬁthhOet@h rate to

reactive 1on Lol il Eﬁ} g Octmq“fiegomgﬁ %watr@réggu%ua& Aent

i nternedi ate oOr on as wll "be nore escri bed
hereinafter. 14 overlwind thfaersemccb ladyke i DRal(hp dowgex FlglU$Craac@D
foll ow-on cross-sectional shown

w e str ctur
i lustrating tRE &YSHRTDRAI /b8 q&erﬁo o ki oﬁlé#{ Se%&r‘f‘tserarr{dga}tvggﬁgfna (or
ceram c) |ayelayer lith oviee| yeegntikme |dﬁttlpéopmeesm:t ireyentidn .l n The
preferred enbod the internediate yer |s 2 d p05|ted to a
t hi ckness of gﬁrgﬁefﬂrﬁ%?r%FlStnﬁ a3 fst ﬁt?ﬁyl 3ﬁﬁ ©2%[err]m The
material chosgRib@mess dPeohNk@lMRAisde é@ygﬁbéﬁanftqral%arrpl fum -
Allerr]Jerr] and ot her nmetal |ayers, including those corrprl si ng

titani umlo lQTopmcm%thhv@Eng amck tdmatike, o§h¢MaﬂﬁrmﬁErably 30 have a
suitabl e etch Late durin

t chi t d
el ot vity (BPBHOEGLT Bt T2 YeEqiding & LHbSatiehe eck g R EVStOtR O
operation as tempWrldtee NBEechulthe dastsi bed hevei rafiteye celsius

{(“*C"). The photoresist utilized for the first
photoresist layer 14 will preferably have a relatively
15 high etch rate to reactive ion etching (“RIE”) and not
decompose during the subsequent intermediate or middle
layer deposition as will be more fully described
hereinafter.
With reference additionally now to Fig. 1C, a
20 --follow-on cross-sectional view of the structure of
?ig. 1B is shown illustrating the additional
deposition of an intermediate metal (or ceramic) layer
1¢ overlying the first photoresist layer 14. 1In a

preferred embodiment, the intermediate layer 16 is

S
w

deposited to a thickness of on the order of

substantially O0.1gm - 2.0pum. The material chosen for
the intermediate layer 16, for example Al,03 and other .
metal layers, including those comprising titanium,
(Ti) chromium {Cr) and the like, should preferably

30 have a suitable etch rate during a first RIE etching
operation as well as good selectivity to photoresist
during a subsequent second RIE etching operation as

will be more fully described hereinafter.



9 Wth reference additionally nowto Fig. 1D, a fol | owon

" cross-sectional view of the structure of Fig. 1Cis shown illustrating
t he addi ti onal application of a second photoresist |ayer 18 overlying
5 the internediate | ayer 16. The second phot oresi st | ayer 18 is applied
to a thickness of substantially | ess Than that of the first photoresist
| ayer 14 and generally to a thickness of on the order of
substantially 0.25[err]m- 1.Jerr]m,. A preferred naterial for the
second phot or esi st +59e|r6f§%gf‘fe e;%?bl:f‘og‘é‘gc}y no‘%e‘f%chgi't;&’oaﬁhe

intermedi ate fayebwl@®ndWidws asectisubiequant 4 reheRkE retcahing operation.
Wth reference additionally nowto Fig. 1E, a - fall ow on cross-sectional
view of the stidiet bfFeist siBwi§lleptid it ie | 3SELEEORGthe initial
patterning ,p01ibBe i3REUE PhoLebgsl phdrawads 18t t 0apeedude der1yi@ReNi Ng
20 therein. Because the second ghot or esi st | ayer 18 is relatively very
thin, good |itewiatsrmedicfe PYﬁﬁylﬁe.aGHﬁEV%%cﬂﬂgiﬁ@ﬁﬂﬂ??ﬁﬁ%érning 20
operation.  j1ayer 1@'&@'§?§i§5 er8ddi &iHanald ¥s #o¥et Qublstandia By
fol |l ow-on cross-sectional View of the structure of Fig. 1E is shown
illustrating ke$srthanegdtatveof ophe figtschipipseepsihtod@yahel dpanidng 20
formed in the tterned s t qresi.st y . oduring this
first RE opé%%??gﬁil hénhﬁae§§§?ﬁ38?%tgfﬁ§;.g?2§|§§8%§ °*16 is etched

utilizing theswippehntQalgecond2sum phot.onesi StA | pyefe1@eas ree tskeng | ayer.
The first RI E operation is conducted unti l thg flrit phot oresi st 30
| ayer 141Ps riREnkBeasesPshdbPhPresithe Iftest® will exhifiy ger&rence

additional ly soneteikiidy @ @he intekh@ationt£rosgeseats nadivgew of the
structure of Fi g. 1I¥ is shown illustrating a second reactive ion.

et ching step YHPoBREHS e fdpehi nglBoetshiad igPehrtion.

"With reference additionally now to Fig. lE, a

follow-on cross-sectional view of the structure of

oy
wn

Fig. 1D is shown illustrating the initial patterning
of the second photoresist layer 18 to produce an
opening 20 therein. Because the second photoresist
layer 18 is relatively very thin, good line width
control may be achieved during the patterning

2G operation.

With reference additionally now to Fig. 1F, a

H

fcliow-on cross-sectional view of the structure of

e

l1E is shown illustrating a first reactive ion

rey
' .
(&}

m
tt
0

hing step through the opening 20 formed in the

t
tn
&}

ratterned second photoresist layer 18. During this
first RIE operation, the underlying intermediate layer
16 is etched utilizing the upper, or second
rhotoresist layer 18 as a masking layer. The first
RIE operation is conducted until the first photoresist

300 layer 14 is reached as an endpoint to the process.

With reference additionally now to Fig. 1G, a

follow-on cross-sectional view of the structure of

Fig. 1F is shown illustrating a second reactive ion

etching step through the opening 20 formed in the



10 internediate layer 16. In this step, the |lower, or first
"photoresist layer 14 is etched utilizing the internediate | ayer 16 as a
maski ng | ayer. The selectivity of the internediate |ayer 16 nust be .5
acceptable with respect to that of the underlying first photoresist

| ayer 14 while the latter nust al so exfflibit a relatively high etch rate
during this process. The seed | ayer 12 (not shown), whether N Fe or

other suitable material wll| preferably_provide an 10 acceptabl e etch stop,
that is, it midttempediate layen ilety [BwtSich SRRy duRfndorgeE setbnd RIE

processing st e SUChEBRE dels st MOty @PPigciiablet @fddiege 115 -tiRgr elve
Wth reference addi t?onal l'y now to ¥—| g. IH a 15 foll owon cross-sectional
view of the stinkevpedbpte layer UG 28 shBdskinuskdwting THe step of

el ectroplating N ., Qt | tabl henival )y £ 16 ket @ pole 22 of
the wite hea%%ﬂn&t?ﬁé%ﬁgni%% %lég ?kﬁ)lﬁ{grregat hr ougyﬁéﬁ he secor%d phot or esi st
| ayer 18, bhe &20-emteblyi wg imtmrsmeitat ol &pert & itk t hedaeadering ng

first photoregs sx}ag(ﬁf;ia%%-esist la eW}H L89'LNGFe aij&'%&b?“ﬁ\'u'% oY £,0
Fig. 11, a final ¥ol'lFowon cross-sSectional view of the Structure

of Fig. 1H isexdiopit!| busedattiing:hehigBuktamt ragpe durpobetdd s or ned

follow ng the stri pping y of kflﬂ Lrst agnd.,sécond ot oresi st .l ayers
14, 18 and th@rocgg?lter & ﬁeeecia eEGle ﬁﬁogc T %?Pédagﬁtt%% |rne1§1JfF?he
hei ght of thedoptiote saitubticanidadtyal. Qfarnr Jppef&rdperr pmovidewath a

Wi T of of Rne@ SRRE FORAI P Slow K9P & 6725, 18/ 1€ 1R PREA. 2cn - avey, top
plan view of gediski @elye13% etcH Sr&hewaukamngoassd béecoaa RIECONj unction
with a read/ write head produced in accordance with the,. :
processing step such that 1t 1s not appreciably etched
.thereby. .
With reference additionally now to Fig. 1H, a
15 follow-on cross-sectional view of the structure of
Fig. 1G is shown illustrating the step of
electroplating NiFe (or other suitable material) for
the top pole 22 of the write head in the opening 20
formed through the second photoresist layer 18, the
20 underlying intermediate layer 16 and the underlying
first photoresist layer 14.
With reference additionally now to Fig. 1I, a
inal follow-on cross-sectional view of the structure
¢I Fig. 1H is shown illustrating the resultant top
22 formed fcllowing the stripping away of the
I2rst and second photoresist layers 14, 18 and the

intermediate layer 16. 1In a preferred embodiment the

height of the top pole is substantially 1.0pm - 2.5um
with a corresponding width of approximately 0.35pm -
30 1.2um.
With reference additionally now to Fig. 2, a
simplified, cut-away, top plan view of a disk drive 30
is shown for possible use in conjunction with a

read/write head produced in accordance with the



techni que of the present invention. The disk drive 30 conpri ses, in

pertinent part, a nunber of disks 32 whi ch may be rotated about a
central axis. A read/ wite head 34, which nay be produced as above- 5
described; is positioned by neans of a positioner 36 Wi th respect to a
nunber of concentric data tracks on th&lsurfaces 38 of the disks 32 to
enabl e data to be witten to, or read from the nmagnetically hard

surfaces 178 thereof. The read/wite head 34 10 hereinbefore disclosed may
al so be utilizBBChRique ok tihet Pg st trpentipres did olhek donwet &0

mass st or aggmaRAld<LAt | oS, as Ykl ' t her e, have heen
descri bed above !tnﬁe pri nc?p?es 0 tt earptr’es%n %T‘%\%ernﬁ‘ondjl‘%}‘%oﬁj‘uncti on

15 with speci¥héchxaqy &ry nateted abant: processrillowxis. A is to be

I I d i . i pLi [ de only b
of “oxapl o and ot et td g T80 Pien, AL RO BL N S Ao v "

Particul ar By, destsibecogniszeposhatonked teaaieays of 20 pddier { Ok €goi3RY

di scl osure wl | . sug ot.her di_cations to fhose persons skilled in
the rel evant mégr?fgggfc%@%o%i?iﬁggggﬁs _orfaf‘?l?ﬁ%P%ElSt féta dafarkg on
which are al reduly knoWageesr 3% andthbi disway 3 tiSednable dEeade §f p@r i n
addition to f uEg(se al.rea cribed herein. Although clains have

d e ;
been f or mul ‘at edP'n ¥t s‘yrapfﬁ‘?ga?FBH"t&}tfar’???:%?ﬁﬁcallycdm%ati ons of
features, it shoufacbe undertsiopsofbhat The Hdad HEOPEeOhellte T scl osure

herein al i ncl udes, a novel feature or any novel conbination of
f eat ur es 18 g]les%?%)gga?éirtehéjrl &%‘P?%St M@ Yo lismIBei vEylazeghyin
general i zat i orcanrj undi tibaatviath thep €0l r'ifieeh anl sk Ber co

. . g
per sons ski Ile% in the_rel.evant, art, whet her or not such rel ates to the
same invention Ay 29¢ BPRIMALL NS A&dYRdlany cl ai m and whether or not it

While there have been described above the

principles of the present invention in conjunction

[
n

with specific exemplary materials and process flows,
it is to be clearly understood that the foregoing

description is made only by way of example and not as

s}

limitation to the scope of the invention.

Particularly, it is recognized that the teachings of

)
[h
t

gt

e. foregoing disclosure will suggest other

modifications to "those persons skilled in the relevant

art. Such modifications may involve other features
are already known per se and which may be used

instead of or in addition to featufes élready

Z: described herein. Although claims have been

crmulated in this application to particular

compinations of features, it should be understood that

tne scope of the disclosure herein also includes any

]

cvel feature or any novel combination of features

3V disclcesed either erxplicitly or implicitly or any
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



12 mtigates any or all of the sane technical problens as
confronted by the present invention. The applicants hereby reserve the
right to fornmulate new clains to such features and/ or conbinations of
such features 5 during the prosecution of the present application or of
any further application derived therefrom? What is clained is:
CLAIMS 1. A process for formng a pole tip in a data transducer wite head
conpri si ng: __providing a substrate; form ng a seed |ayer covering
the substrat ghitigatgsplafihges iFHstpﬁéteorse%W%ttﬁﬁgéﬁcé\lerﬂmb}lge@ai ds
substrate;  con2PBRYRO AP i1t ep PBdkdle ilANalt PYRT | VirRg Sagiﬂé& gkeate;
appl ying a second photoresist |ayer overlying said internediate Tayer, said
second phot orkeerebyl apse s nghe er aohielty tinrmelathanevaicd Fimstto
photoresi st sucn! 2¥8lkures @)L BoRB S SFCO0E DOOLOIRS 81, Laver 1o
produce an opening therein, etching said internediate 1Tayer Utilizing
sai d openbng disrangaske prosdamtihen etfchibeg maeslefitr sprphictaariesnstrl ayer
w th reactive jon_ etchi to exppse_ .. _the see er .through said

o Qngaggri%ﬁg?acééﬁcaFéfgr4%§lveg éﬁéfﬁéWQ%&k so as to

opening utiliZzing e

transfer the Wipeni hg dafiime i1s{ he second phot oresi st | ayer to an
opening in the first photoresist |ayer; formng said pole tip within
sai d opening etched in 'said first photoresist |ayer; and renovi ng

said first and second photoresist |ayers and said internedi ate | ayer
to expose said pole tip. 2. The process of claim1 wherein said step of
providing said substrate is carried out by the step of:



furni shirng-ap-All.err]Gerr] gap layer. 3. The process of claim1 further
" co LS he step of: depositing a seed |l ayer on said substrate
unggmmlﬂ@lﬂﬂgﬂ J” t phot oresi st | ayer. 4. The process of claims3
wher €l (o) W depositing said seed éayer IS carried out by the
deposition of NNFe to a thickness of subst ntially 1000 A - 2000 A
5. The process of claim1l wherein said step of applying said first
phot or esi st | ayer is carried out by the step of: coating said
substrate thI?ﬁ?ﬁ&H%ioresist material to a thickness of substantially
between 6.0 [arr] mpantddeds|[ ebk] Forming a pobe tIbe ipr ecessco#f claimb
wherein said step of applying said first photoresist | ayer further
conpri ses thetd@dpEdicer er%&mhﬁfQHﬁ?WBEbﬁngéist material at a
temperature of subgtantidAy Betweerrate; 140[err]-160[err]C. 7. The-
process of claim1 wherein Said step of applying said internediate |ayer
conpri ses the stepapPlying @e§é§ﬁﬁim@9¥9ﬁﬁ%&5grlééﬁémQYﬁ%%&&“%véﬂ%ﬂr@
said firstsphQi,¢ysistel ayer. 8. The process of claim7 wherein said step
of depositing is carried out by the deposition of Al[err](Jerr] to a
t hi ckness of subst aPrilating 0an fetermediatee [bayem overlyfHd psatdss of
claim1l mhere%qr%ﬂj§P§5@grggi§qug §aid second phot or esi st | ayer
conprises the step : coating sald internmediate layer with a
phot or esi st nat eri apptlyind ha ckaessdofphotorgsbst adeivald yo et lweeng0. 25
[errImand 1.Q _[.err]m__10... rqcess . gl ai ' Ld,ste
etching said gﬁtlgj; medi a %QF?;)I/(E‘% ﬁsa%pels' %é%éril gggglﬁa%?#gg%?%gitntlea?yn%%i ate
| ayer is Micheeéing soéativel ypldtiorress sthan salidyefirstilphdherpsdcass of

claim1l1 wherein %%Ld step of etching said first photoresist |ayer . 1s
carried out unfii®i<aid first photoresi st |layer is etched substantially to
sai d substratpatterning said second photoresist layer to

produce an opening therein;

etching said intermediate layer utilizing said

15 opening as a mask;
further etching said first photoresist layer
through said opening utilizing said intermediate layer
as another mask;
forming said pole tip within said opening etched
20 'in said first photoresist layer; and

removing said first and second photoresist layers
and said intermediate layer to expose said pole tip.
z. The process of claim 1 wherein said step of

croviding said substrate is carried out by the step

ol:

~ furnishing an Al;0; gap layer.
3. The process of claim 1 further comprising the
step of:

depositing a seed layer on said substrate
underlying said first photoresist layer.
4. The process of claim 3 wherein said step of

depositing said seed layer is carried out by the

_ Thlis Sheet Has Been Replaced S SRR RS .BEEM
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12, The process-of-craim1 wherein said step of fornmng said pole ti p’ i's

carried out e step of: plating NiFe within said opening in
sai d “m“h“m\r“ H‘l@%ﬂm | ayer to a hei ght of substantially between 1.0
[err] 13. The process of 4ain11 wherein said step of

renovifig s carrled out by the step stripping said first and

second photoresist layers and said internediate Iayer surroundi ng said

pole tip. 14. A nmethod for formng a read/wite head in
providing a sﬁﬁ??ﬁdﬁé‘ﬁbv?%gNéﬁeuﬁge ¥glkpess O% qﬁﬁ’ géa | ayer on

t he upper surigggﬁ - 2000A.
formng a thic otoreS|st | ayer covering the -seed | ayer; formng a

i nternedi at e 5ayerTba rhreoadsckopholaimsilstwhemein said ﬁ@ﬁMrEra.thln
phot or esi st 'géga_y%gt %141 21 0BG gth% EList lay gat b o108 blin

phot or esi st ransterri Yern ron1the n photor esi st
| ayer to the bpt ehreditade of: Iayer transferrlng the pattern from

the internmedi ate Ia er .to the. thic ho or es.i st wi.th reactive
ion etching to cred 8téH9nﬁﬁﬁélsVRs thléﬁﬁjhot%?%é ?SlSt | ayer

exposi ng & pophtarigh the éeeﬁlhﬁxers,s tcn:e %Qtaﬁtfiﬁ\ﬂl@g FeSh&En 6. 0um
determ ned by the pattern in the thin photoresist |ayer; fornlng a

pole tip by ededtiadploar ng through the opening onto the exposed

portion of th see | aye and ing the thick toresist, thin
phot or esi st , ﬂ?8r§§89ﬁ§§I%§e?§alm § %&?ﬁﬁﬁ%ds?ﬁg %ﬁﬁrﬁ#a.thin film
structure con@ppslyﬂ@g said provkdi photcdsisat dayer fuayHeing a first

| ayer of et-chable naterlqg%on the substrate, the first |ayer havi ng a
thi ckness chdSBAPEGSHFE dritat 8FEPh&M ‘the height of the thin film

structure; coygking thae d igsbrbapen sW i e 5260Ndt] ayafentfe PR ARkAl
that is selectlvelé " etchable with respect to the first |ayer;

covering the @&cenbsitaydriad 1% hepaeeay e tayeP°h@ving a thi ckness
1. The process of claim 1 wherein said step of

applying said intermediate layer comprises the step
of:
depositing a metal or ceramic layer overlying

5 said first photoresist layer.
8. The process of claim 7 wherein said step of
depositing is carried out by the deposition of Al,0;
to a thickness of substantially O0.lpm - 2.0Mm.
G. The process of claim 1 wherein said step of
aprlying said second photoresist layer comprises the
step of:

cocating said intermediate layer with a

wn

photoresist material to a thickness of substantialiy
between 0.25um and 1.0um.

i0. The process of claim 1 wherein said step of
etching said intermediate layer is carried out until
said intermediate layer is etched to said first
photoresist layer.

11. The process of claim 1 wherein said step of

etching said first photoresist layer is carried out
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| ess than the first layer and conprising a material that is
'sel ec l%ﬂﬂﬂ Hlltnth respect to the second | ayer; form ng an
openi ed size in the patternable |ayer; etching the .

second Iayer to extend the opening through the second |ayer; et chi ng
the first layer with reactive ion etchlnglﬁb extend the opening through

the first layer and exposes a portion of the substrate using the second

| ayer as a nmask such that size of the exposed portion is determ ned by
the size of untihesapanifdd SforpRet PREERE tpadttysthabt eetah8l.  16. The

met hod of C'mgﬂﬁ%%éHE?B?&yﬂﬁgﬂééﬁﬁgsubstr%E%ﬁr the portion of the
substrate i s exposed, I'i'ng the opening with a conductive material to
a hei ght Iesslﬂhanﬁﬂﬁaphockﬁes9foﬁh&mmflrSheFayerS&mﬁjSLeDréﬁDV|ng t he

first, second, i Jayenss ¢ =
15 a&[}g lI’gaé/c‘j‘wrd' ¥)%lh ad ¥ o%sacggéﬁﬁtderourFas% st or age s Fevitce

i ncluding a read serisoring Ni&edwdn hdssosa adedpening Uﬁansﬂudet h&mlng
| ower pole thereof wth verly p lay K,
correspondi ng up%ﬁ?reaﬁé%o#a é?ﬁqﬁﬁl% nggﬂ%tréﬁsgﬂ%%Qg?s %a é ? ocess
conprisings 1.0 deRosiki.Bgm3 seed | ayer overlying said gap Iayer

applying a first photoresist |ayer overlying said séed | ayer; appl yi ng
an i nt er medi atle 1 ayldre EPFGEfgofaicd Fim st %hﬁféﬂém%ﬂlqzﬁﬁﬁp of  applying

a second phot gr&RlPinkayer caustilad NGusaby khkersrrg ale. | ayer, said

second photoresist [ayer being relatively thinner than said first

phot or esi st | &teripping paddeddinft sard secoRd PhRtre8Fict ayer to
produce an Opqw}r&ghfﬁal Said intd G898 d Syl erdei ghRak ALl i zi ng

sai d openi ng as "a nas urther etching said first photoresist |ayer

t hrough sabd G@éﬂin@ﬂntilizing sai d i nternedi ate | ayer as anot her
mask; ~fonning Asaﬂéjaé‘ﬂp?itl%o'h%a‘ﬂ gy o §a&gmﬁﬁ%@'rn9n §h§go Qgaid first
phot or esi st | ayer; removi ng sal irst an secon Bhot or esi st

| ayers and sald@wmfernedilaﬂenlgawerread sepsexpasd sHI daspper apaice. wriBe The
read/wite head Qf s flab i h4Mef & MSFLE B8R R LOPPHLERS ALl errlCerr].
cverlying gap layer and wherein a corresponding upper
5 pocle of said write transducer is made by a process
comprising:
depositing a seed layer overlying said gap layer;
applying a first photoresist layer overlying said
seed laver;
i applying an intermediate layer overlying said
first photoresist layer;
applying a second photoresist layer overlying
said Intermediate layer, said second photoresist layer

being relatively thinner than said first photoresist

] -
&)

laverxr;

patterning said second photoresist layer to
produce an opening therein;

etching said intermediate layer utilizing said
opening as a mask;
20 further etching said first photoresist layer
through said opening utilizing said intermediate layer

as another mask;
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19. The read/wite head of claim17 wherein said seed |ayer conpri ses Ni Fe.
20. The read/wite head of claim 17 wherein said seed |layer is

substml‘m:ﬂu““mullmm O[err] - 2000[err] in thickness. 21. The read/wite
head I e in said first photoresist layer is substantial ly
bet ween §. OL[e'?r] mand 10.0 pmin thi cknes€. 22. The read/wite head claim
17 wherein said internediate | ayer conprises a netal or ceram c | ayer.

23. The read/wite head of claim 17 wherein said internediate |ayer
conpri ses AL[ Eorpdneg rsahdviEREeE BNl ieskhip sadst SRE™IRY 0.1 pm -

2.0 [err]m 24 e {2adlvhi g hgaddc 6FabIsE7 1R ths@i d second

phot oresi st | ayer has a t hi ckness of substantially between 0.25 [err]m
and 1.0 [&Fr]m removing said first and second photorgsist layersps,

The readiwrite head of £hPLILEG MG Oy SRl €ouBRBLROIL IS RbBEED JpaD. sai d
seed | ayer wi fi%h SH G opening in etc in SardrfiTst phot or esi st layer to
a hei ght 16f. st ardddlbyibet wveed DD dleaihnml 4 4hkremn 2H5idThep

read/ wite head of claim17 further conprising: . a head disk assenbly;
at |east one iﬁgﬁerti%o'g?’f)’raﬁé dra rotatably contained within said head

di sk assemhl y Thavimg dlat ai eschdahkl o ff her®iom; 1andhereirmts4 tdskeerie
posi ti oner nmechani sm novably c nhained wi thin said head di sk assenbl y
for positioni Gxﬁﬁ(fQQ%ﬁ}ﬁ%thl &xd with respect to said storage

medi a to enabhe.r eadieng et/ W ivei hieag @ff sl £0hell4 pahleirenin ofa sai dedat a.
27. A read/wite head for a conputer mass stor a%e devi ce wherein an upper

pol e t het8¥R T < el Byankd adriocesQ0OR: - 20004 ol dFRg NPT - | ayer

structure conpgiSi Bged dddBiwf £l at healy diicka PROL AT GSletlein saldyer
overlying a gap | ayer .of said read/ wite head, an internedi ate | ayer .

overlying sai flifrisnstphet ateseby tllayske phot substan tlimilery dndtaesacBndpm

relatively : .
and 10.0pm in thickness.

19. The read/write head claim 14 wherein said
intermediate layer comprises é:metal or ceramic laver.
20. The read/write head of cléim 14 wherein said
intermediate layer comprises Al;03; having a thickness
cf substantially O0.lpm - 2.0um.
21, The read/write head of claim 14 wherein said
secéﬁd photoresist layer has a thickness of
substantially pbetween 0.25pm and 1.0pm.
Z2<. The read/write head of claim 14 wherein said
upper pole is plated upon said seed layer within said
cpening in etched in said first photoresist layer to a
height of substantially between 1.0 pm - 4.5um.
23. The read/write head of claim 14 further
combrising:

a head disk assembly:;

at least one magnetic storage media rotatably

S contained within said head disk assembly having data

encodable thereon; and

at least one positioner mechanism movably

contained within said head disk assembly for
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thin photoresist |ayer overlying said internedi ate | ayer; patter ni ng

‘sai I y thin photoresist |ayer to provide an opening
thergﬂmw '@ ﬂl"gj nmedi ate | ayer; etching said internedi ate | ayer

and vely thick photoresist_|ayer wi thin said opening
to said gap | ayer; formng said upperl—bol e wthin said opening etched
in said first relatively thick phot oresi st | ayer; and r enovi ng

said first relatively thick and secogd relatively th'hn phot oresi st | ayer
and said int erﬂ@aﬂétl_@md%rs.al‘é&re?ﬁ WrddE HERR Wek OF SR M 2T Whdrei n
sai d gap hayersegrRGksaedyld ef 6] Ohabik. re2iddeahaadbWirtia hepadoof claim
27 further conprising a seed |ayer overlying sai d substrate and
under|yi ng sai gelpesed aartieny phi eRighstdresi st layer. 30. The
read/wite heagyof £l aLoy /53 Mherelaysabd seedrAned r CRIBET $&%r
substantial ly ‘%OO[err% - /20010[er rﬁ of N Fe. 3I. Thlé.read/wri téa%%ad of
cl ai m 27 wher ed@végied whiamstin ekt RPPRY PI9ilck Prorepésist made bhyyehejs
substantial ly O [errfmand 10.0 [err]min thickness.

17 3‘5’:%}?%%% g)at(c)f/wri te head claim 27 wherein said internedi ate

| ayer conprises a providialg e meltabttayeyestrB83kuidecowpdiwrine dead of

claim 27 ereLn_said i,nternedi ate.layer GO | S All er err
havi ng a tnhi ck#fejéggofesll%cs A f aH%i?Cg. %hﬁ%q@%bggmla@i. heeﬁf %’&?W}'ai te
head of cl ai m@apwhareirn sl sk s@coaddr/elratievalgad hi anphottemestdiate | ayer
has a thickness_of substant. al I%/ bﬁt geen t0. Z%r; err%T arégl.l. 0 pm 35. The
read/ wite heat?¥FTcPXEhid Whe? 3R L&FS tugpet® bbl 81¥s tii&ted upon sai d
seed | ayer wi tphotsaedicperniage et ahadai Besmirtd frebatiekatyi v yn t hi ck
phot or esi st hei ght of substantJju$I iI%Fbetween 1.

t

Parrim - 36, TROTELAPRR & TEhE SPOCLIAAG A1 hOF CCBRaIA gt Evers
head di skiassenbly,;patterning said second relatively thin
photoresist layer to provide an opening therein to
said intermediate layer;
etching said intermediate layer and said first

relatively thick photoresist layer within said opening

(n

to said gap layer:

forming said upper pole within said opening
etched in said first relatively thick photoresist
-ayer; and .

removing said first relatively thick and second
oo re_atively thin photoresist layers and said
intermediate layer.
-Z. The read/write head of claim 24 wherein said gap
-~ayer comprises Al.Dj.
26. The read/write head of claim 24 further
comprising a seed layer overlying said substrate and
underlying said first relatively thick photoresist

‘er.

}—
a8}

1A

7. The read/write head of claim 26 wherein said seed

layer comprises substantially 1000A - 2000A of NiFe.
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at | east one magnetic-storage nedia rotatably contained within said head

"di sk

posi
for

18

MBI

medi a*t o®en'abl’e ﬁeaaing and/or witing of

Cn

wn

i

assenbl y havi ng data encodabl e t hereon; and at | east one
M‘sm novably contained within said head di sk assenbl y

read/ wite head mﬁthléespect to said storage

28. The read/write head of claim 24 wherein said
first relatively thick photoresist layer is

substantially between 6.0um and 10.0pm in thickness.
29. The read/write head claim 24 wherein said
intermediate layer comprises a metal or ceramic layer.
30. The read/write head of claim 24 wherein said
intermediate layer comprises Al,0; having a thickness
of substantially O.1lpm - 2.0um.
31. The read/write head of claim 24 wherein said
second relatively thin photoresist layer has a
thickness of substantially between 0.25um and 1.0um.
32. The read/write head of claim 26 wherein said
upper pole is plated upon said seed layer within said
opening etched in said first relatively thick
photoresist layer to a height of substantially between
1.0 pm - 4.5um.
33. The read/write head of claim 24 further
comprising:

a head disk assembly; _ ‘

rat least one magnetic storage media rotatably
céntained within said head disk assembly having data
enccdable thereon; and

at least one positioner mechanism movably

0
0
3

tained within said head disk assembly for
positioning said read/write head with respect to said

storage media to enable reading and/or writing of

el ected portions of sai'd data.
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