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- THIN FI LM MAGNETI C HEADS W TH THI N NI CKEL ~ #e5462-7 1pes
UNDERLAYERS BACKGROUND OF THE | NVENTI ON
The present invention relates to the fabrication of thin filmb5 heads for
data Storage systens. Modre particularly, the invention relates to t he
deposition of a nickel seed |ayer adjacent to the magnetic core of a thin
fil mmagnetic head, to reduce the effect’s of read instabili ty.

Thin filmnmagnetic it used for neticall r eadi ng
and w1 i ng. i or matPN %M%&ﬁwféima BTN GKED s 10
relative to the head, such as a magﬁg lﬁ\ﬂ‘fﬂ A thin filmmagnetic head
conprises a pair of "yokes and " po es” |cﬁsformthe magnetic core of the
head. El ectrical conduct oB4 3 s NV IIDN core and are used
for both reading and witin |nforma|on t rage medi um
During a wite operatio éﬁ%‘&m |"E‘éﬁn IBBr’F F%%%@%H:ailenfq cfﬁ)‘”( ﬁf’ﬂugh t he
15 coils gengidRiforndath ﬁBﬁg@tsyﬁefdsmMofé‘?&ﬁﬁuwryethe“&rﬁéﬂtxéﬁ%lﬁfks%cupl es a
smal | space between two pole tips of the magnetic core. The wite

current in t hthe depositioniafa mak@éQCWEBdmcthﬂ the magaeticicareyaba thigi on.
Thi s magneti c.

flux is.the ess netic field upon a
st orage nedi u‘i%"b EPﬁcj}e&d to fed_“ﬁ%g‘#e?&f‘:“f Pgﬁ?}q oS ich is then
recorded. During the reFHindfIe] MagRdtic feB8/write heads are used for magnetically

reading and writing information on a magnetic storage medium which moves

10 relative to the head, such as a magnetic disc. A thin film magnetic head
comprises a pair of "yokes" and "poles” which form the magnetic core of the
head. Electrical conductors (or coils) pass between the core and are used
for both reading and writing information onto the magnetic storage medium.
During a write operation, electrical current is caused to flow through the

15  coils generating a magnetic field in the core. A gap region occupies a small
space between two pole tips of the magnetic core. The write current in the
coils causes magnetic flux to span the gap region. This magnetic flux is then
used to impress a magnetic field upon a storage medium producing a
magnetic transition, which is then recorded. During the read operation, the

20 magnetic head and the storage medium also move relative to one another,
causing magnetic flux to link through the coils. Electrical signals in the coils
may be sensed with electric circuitry which enable the recovery of
information stored on the magnetic medium.

In thin film heads, the magnetic core serves as a link between

25  the magnetic flux emanating from the transitions in the recording medium
and the coils, In doing so, the magnetization of the core changes to reflect
signal flux variations. The changing magnetic state of the core is
characterized by either magnetic rotation or domain wall motion. In some
cases, excitation of the write signal can cause domain walls in the core to

30 move irreversibly.



20 magneti c head and the storage nedium al so nove relative to one

anot her, causing magnetic flux to link through the coils. Electrical
signals in the coils may be sensed with electric circuitry which
enabl e the recovery of i nformati on stored on the magnetic nedi um

In thin fil mheads, the nagnetic core serves as a |ink between 25 t he
magnetic flux emanating fromthe transitftons in the recordi ng nedi um

and the coils. In doi ng r;lgt gneti,zation of the core changes to
reflect si gnal Jiu‘i}%&? netlﬂﬂ&@“&fﬁﬁ@ﬁd@%ﬁi@ﬂﬂéﬁ IerBYRALOIOf t he

core is of R2GA1E ecru'r?e?l‘il ;Rbfse {ﬂeﬁoﬂé&g@? h eClerfPthh' Qﬂdégfrﬁgﬁnabxﬂgﬁial |

nmotion. In sone cases, itati Wri'te signal can c
domai n wal | s ipattetms. Mdoee partlsﬂlarlymheeore maybesmbblp to relax back to a stable

tﬁe t er mi nat | Gipgnetic stafe. Dﬁ\ﬂf" P’%@da‘gﬁkﬁi g’n?‘g"gfﬂt @Eggé by 8?535;5%9"1{9@ -Fltq‘ai t \?\Ilrt h
inabl e to rel arEedy domaiffpie e R & Cal v Nidtctlon. 'EMEGERREATRNIPS,
stabl e magnet pattsmt sudxassvertigtlowalisin tlE polcr@grmglom, dmassnslaaerdewnhlaent ed in
an easy axis ﬂl ég'rgg of %égtﬂeﬁglxr?stablﬁga during the readback. The inability of a
magnetic head to return to a stable relaxed state may be caused by defects
such as scratches, local stresses caused by the deposition process, or in
10  homgeneities in composition of the core material in the head. In any case,
if the domain patterns of the head vary significantly from the "desirable"
relaxed magnetization state, the performance of the head is compromised.
One way in which the performance of a thin film magnetic
head is degraded is by the effects associated with read instability. One effect
15 of read instability is "head wiggle", which is a distortion of the read signal.
The distortion primarily appears as noise on the trailing edge of the
readback signal.
The occurrence of head wiggle causes incorrect data to be
retrieved from the magnetic medium. The prior art does not adequately
20  compensate for the effects of read instability in both the design and
properties of material used in thin film head fabrication. An improved thin
film head in which the effects of read instability are consistently reduced,
would be a significant improvement to the art.
SUMMARY OF THE INVENTION
25 The present invention relates to the enhanced performance of
a thin film head by minimizing the effects of read instability. The invention
provides an improved thin film head and a method of fabricating the same.
Specifically, each yoke/pole structure that forms the magnetic core is
deposited on a pure nickel seed layer. The presence of the nickel seed layer

30 adjacent to the magnetic core structure of the thin film head exerts a



patterns, such as vertical walls in the pole tip region, are associated
wth a hi gh degree of nagnetic instability during the readback. The
inability of a magneti c head to return to a stable relaxed state may
be caused by defects such as scratches, |ocal stresses caused by the
deposition process, or in 10 hongenei%[es I n conposition of the core

material in the head. In any case, I f the domain patterns of the head

vary signific . fromthe,"desirapl.e" . Jlelaxe netization state,
theypem9 or mar‘lﬁgéx{)%lctt;?éc%gggthf:scoé%n;ﬁﬁ?ﬁ%.egc force pusges te ead g way in
whi ch the perstablenes®state aftéha Witk leRRIREI TRe thin filmBashdik KeAAEd i s by
the effects associated with read instability. One effect 15 of read

i nstabi | ity ireinfexcing wigksl seed iayens issless dikelyote i expetience clonmin waljnal .

The distortia [ [l S_as,nQji se.on the.trailin d of. the
readback si gngﬁ&ﬂa&@éﬂ iR the readba‘ffﬁ'eei.&‘fcrﬁflngffc% Wﬁaﬁﬁeaﬁﬁ’dﬁheacagses
i ncor r ectS datsigniificdn® improvenieitrih ¢¥&d pefforfnhhi¢e. megneti ¢ medi um The pri or

art does not adequatelﬁ 20 conpensate for the effects of read instability
in both the desi gn and BRIEE DESCRIRTION QF THEDRAWRNGSi n thin fil m head
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fabrication. An inproved,thl 0 f‘i,ile‘(vn&egcl N 'Y\'hi ch th ef fd ct eof read
ylriaduelag wBHH §gemasstis, readd

Instability are consiste

I nprovenent theatihe art. SUMVARY COF THE | NVENTI ON
25 The_present invention relates to the enhanced
per f or mance of a Kigure 2iisng ipdaml visw aifng rariornartt thin dflme oragnefic r ead

I nstabi lidy. | 12 LHOLL hityzes ' Ls V. in filmhead and a
met hod o’fd f agrgip(?;/a\ﬁ&\r(?gq%aﬁe&sh émn{elpg apﬁr%ﬂtggzré%bg%&ﬁgg%ﬂe%ke/ pol e _
structure that forns trﬁg@fa@w@taiplamrewtaminfilmdmgﬁeti&%hdqmneaew ni ckel
seed | ayer. The, presence of the nickel seed |ayer 30 adj acent to the

magneti c cor €XBibitiRg aStable magaetipidemain pAHEEY exerts a
Figure 4 is a cross-sectional view of a thin film magnetic

read/write head made in accordance with the present invention as it appears
1S  on aslider;
Figure 5 is a cross-sectional view of the fabrication process of
a thin film head made in accordance with the present invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The present invention is directed to an improved thin film
20  magnetic head and method of fabricating the same. The four main elements
of a thin film head, in the order in which they are deposited, are the bottom
magnetic yoke/pole, the flux gap material which provides spacing between
the yoke/poles, one or more levels of electrical conducting coils interposed
within insulation layers and a top magnetic yoke/pole. The present
25  invention is directed to a seed layer compriséd of nickel under each
magnetic yoke/pole. The magnetic properties of nickel apply a magnetic
force on the core which induces, or pushes, the magnetic core to a
"desirable" demagnetized state.
Figure 1 shows a plan view of thin film head 12 comprising
30  core 13, including upper core piece 14 and lower core piece 16. Coils turns



- 3- magnetic force on the core. This nmagnetic force pushes the head
into a stable read state after a wite excitation. The thin film

magneti c head with rei nforcing nickel seed | ayers
experience domain wal l "Bar khausen” junps in the
is a magnetic head with a 5 signi ficant inprovenent
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Figure 2 is a plan a prior ar

is less likely to
readback. The result
in read perfornmance.
gure 1 is a plan
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Figure 3 is a, plan view of a thin fjlm netic read/
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in accordance wth t

|t e head
(yokes are gofyre 4 i s

ggl’w drid9okepd made

a cross-sect isRh@h if{itﬁ\g/vgw ? Ghp 94 id foFmRBREVEn u er&t{l@

ent” 1nvention as 1t appe

Figure 55 s pote tips2% ediypivaly, alimina{AlL0g) fillbthe gap.omA magnesis stdrage
thin filmhead de,in accordance with the present.ipvention..,
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Also shown in Figure 1 is an arrow labeled H (Applied)
indicating the direction of the applied magnetic field H, and an arrow
labeled M (Relaxed) indicating the magnetization vector M of the thin film
head 12 in its relaxed state. During operation, a magnetic storage medium,
such as a magnetic disc, moves in the region near gap 24 formed between
upper pole tip 20 and lower poler tip 22. As electrical current flows in coil
turns 18 in the direction indicated, magnetic field H is applied to thin film
head 12 in the direction shown by the arrow labeled H (Applied). This
applied magnetic field causes magnetization vector M of the pole material
to change direction from its easy axis direction, indicated by the arrow
labeled M (Relaxed), to the direction indicated by the arrow formed by the
dashed line labeled M (Resultant). As vector M (Resultant) is deflected
away from the easy axis in the direction toward gap 24 and magnetic field
H (Applied), upper pole tip 20 will become an increasingly strong north pole
while lower pole tip 22 becomes the south pole. This causes a fringe field
(not shown) to form around gap 24 with a magnetic field vector having a
direction from upper pole tip 20 to lower tip 22,

In a similar manner, if the current through coil turns 18 were
reversed from the direction indicated in the figure, upper pole tip 20 would
become a south pole while lower pole tip 22 would become a north pole.
This would cause a fringe field around gap 24 with a magnetic field in a
direction from lower pole tip 22 to upper pole tip 20. Thus, it is possible by

modulating the flow of the electrical current through coil turns 18 to control

on a slider;

a



20 magneti c head and nethod of fabricating the sane. The four main

el enent s of athin filmhead, in the order in which they are .
deposited, are the bottom magneti c yoke/ pole, the flux gap material
whi ch provi des spaci ng between t he yoke/ pol es, one or nore | evels of

el ectrical conducting coils interposed 5 within insulation layers and a
top magneti c yoke/ pole. The present 25 ™ invention is directed to a seed

| ayer comprised of nickel under eac ) magnet i ¢ yoke/ pol e. The magnetic
pr >(;pert i feTE oftﬁﬁirﬂﬂgﬂet’&ﬁﬂpﬁ’/ %’ie@‘?qe tip 20 a’?‘gm’@roﬂdﬁh@ 23 e Gapi 34

I nduces, or pRipsdifiSes ﬁmné@%gﬁtwmcﬁgg‘%ggg b@y%r}d the refoRl éﬁphgépgwet i zed

state. igure 1 s a an vigw o ead 12
conpri si ng 3G magnetic stBragermedidim gucipasea nmgnetipkitsc,eisbdaccﬂanmMﬁng@a e piece
16. Coils turns,:. . . . . - 4-

18 extend t hESLGIRPPACOR v hegeorded b impeessiag the maeeetiscldamongher cor e

i b 20, il &y corame; mietisRih SRNGnE Rifentd, Mo SFRMRRE 7o not
shown i n t hi snediem) passing tgmugh therfringe fietd\esgionipHthin fibmeheaidpl 2indasel | oner 5
Crorage ARt iolRet Rl Heipisur - sistribanthe sigrod idamrakom:
i nformation mdy be retrieved.
When data is not being written onto a magnetic medium, it is
10 desirable for the magnetic domain pattern of thin film head 12 to be in an
easy axis orientation, except for the edges. In other words, when there is no
magnetic field H being applied to thin film head 12, the magnetization of
thin film head 12 should be in its relaxed state, M (Relaxed). Often times,
however, thin film heads exhibit an unstable magnetic domain pattern after
15  the termination of a write process.
Figure 2 diagrammatically shows an unstable prior art thin film
head 12P. When current passed through coil turns 18, the direction of
magnetization in the domains of upper core piece 14 were deflected away
from the easy axis (not shown). After the current was terminated, upper -
20  core piece 14 did not return to a relaxed magnetic state. Arrows 15 indicate
the direction of magnetization vectors in the magnetic domains across upper
core piece 14 after the termination of the write current. Lines 17 indicate
domain walls which exist after the termination of a write current. Upper
core piece 14, as shown in Figure 2, exhibits vertical domain wall 17A
25  perpendicular to pole tip 20. The presence of domain wall 17A
perpendicular to pole tip 20 can cause magnetic read instability. This
instability causes head wiggle which significantly degrades readback
performance. |
Figure 3 diagrammatically shows a magnetically stable thin film
30 head made in accordance with the present invention. Thin film head 12 is



be witten on or read fromthe medi um Al so shown in
Figure 1 is an arrow | abeled H (Appli ed) I ndicating the direction of
the applied nmagnetic field H and an arrow 10 | abel ed M (Rel axed)

i ndi cating the magnetization vector Mof the thin film head 12 in its
rel axed state. During operation, a nmagngic storage mnmedi um such as a
magnetic disc, noves in the region near gap 24 forned between upper

pole tip 20 adlﬂ)vhpi’bﬁ:lu(ﬁﬂé QbrdwsP12 ¥hids iRliekt rth? ali e&ﬂﬁﬁe&t mfagﬂ?élﬁ’zzg'uﬂnco' !

turns 18 in the direction indicated, magnetic i's ap to thin
film15  heapctarsiM (tRﬁéamdl) entthearmmm domatlmaaaossmppea'qmleqntte( Bhplied).

Thi neglc field c tization vector .M of the pole
ma!t Zri al PE anqZ [@% o ?@c‘ﬁ@%‘l ?Jf’%f }r{l@%@ﬁ js;z'e?)ﬁh?w& incits PURIMYMA i cat ed
by the arrow energy rdlakes] stdteMftdrelemard) of fHe wWHee Sirrédt "Hib bAEhGELAGFLY the
arrow forped by the dashed line | abeled M (Resultant). As vector M

(Resul tam) @ed’éﬂpéé%nzgc doggins showm innBiguresd isdesirable bénause tharei on

20 will
become an | neeat RARSatdman Sl in opopdhe WP b | THP BiderRl foshlre 2,

becones the sontagnetically stible copdigelesPrdadbagiendis€!than that of RRr a3NER) toO
form around %ﬁp 24 with a magnetic field vector having a direction

from upper pdiin head 38P sBowave Figurg 22. 25 In a simlar

manner, if the current ersed fromthe
direction indicated in ’f%[‘pe??&ﬁ‘g’% 3 %H)QFE%C 108\9‘?“6“?@ \%Blt‘ﬁ31 H&corre a
south pol@ whidad 120meade o kecdrddnct2wvith whel phaeamiventieh. t ThiRoien head 12 This
woul d cause g fr| nge field_around gap 24 W|th a magnetic field in a

direction frdRfiugeesubsyiate 23 pnd gorepld;phere bhremprisesapperyioke ll.tuppsrpos& bl e
by 30  modulgfis Bt [dwdt yRke 108 15GEE bSPeI pietd 1§ nbp&)g{' BHH& gl haturns 18

to control
and lower pole piece 16 form upper pole tip 20 and lower pole tip 22,

between which gap 24 is formed. Core 13 also includes rear upper portion
15 26 and rear lower portion 28. Upper pole piece 14 and lower pole piece 16
and rear upper and lower portions 26 and 28, respectively, meet at center 30.
Thin film head 12 uses two levels of core windings formed by
coils 18. Both levels of coils 18 are wound around center 30 of core 13, with
a portion of the winding being sandwiched between core 13. Typically,
20  basecoat 36 is an insulator such as alumina, Al,O,. The area between core
13 is filled with insulating material 38. Usually, insulating material 38 is
photoresist. Gap 24 between upper pole tip 20 and lower pole tip 22 is
filled with alumina, AL,O,. Insulating material 38 is also sandwiched
between rear upper and lower portions 26 and 28 of core 13. Core 13 is
25  separated from substrate 25 by basecoat 36 (shown in Figure 5). The
present invention employs a nickel seed layer 37 sandwiched between
basecoat 36 and core 13. During fabrication, multiple heads similar to thin
film head 12 may be deposited across an entire surface of substrate 25. For
the purposes of this example, however, only the fabrication of single thin

30 film magnetic head 12, is shown.



- 5- t he magneti zati on of upper pole tip 20 and |ower pole tip 22. Gap
24 emanates a fringe field which extends beyond the region of the
gap. Wen a magnetic storage nedium such as a magnetic disc, is
placed in this fringe field informati on may be recorded by inpressing
the magnetic field upon the 5 medi urd7- Simlarly, nmagnetization patterns
| npressed upon a storage medi um passi ng through the fringe field
region of thin film heagigiet Snshis® the fabrivatiohesrocessaivhichl bagis agitioss the
coil turns 18, such that the stored information may_ be retrieved.
Wien data i s basecassilaner\36 baing depesited apressdhe entieqisuriace of substrate 23esir abl e
for the magnetd.c ' r } Re T . -1 N 1Ay easy
axis orient a1(:a&|f oans:’l egg[q% Wﬁ rr?éﬁfgaéé’gts 36 Ichh@igg?g&éﬁgggdg g}nen%lFHehrl%ai S no
magneti c fi elmatdriakand isysabllydpplied with sputteningpredhiignes. hFirstagoledliseed i on of

thin filmhead 12_should he jn its rel axe tate, .M (Rel axed)., Oten tines,
however, % hi f3Y§T| ‘ﬁ@m@“ llﬁtwe%{)%?%’%@‘ﬁégﬁgppénh‘bﬁﬁ?#%&cpé? n after
15 t he ternrnaty f | : ltqure 2

233[ ;EAQ%P 39Tsefrelfal Taefgpﬁ@zﬁﬁﬁlsfor the bottom of magnetic corﬁ 19!

di agrammati c ows an unstable prior art t ead 12P. Wen
current passetin filolayer obiaghetiomatdtial} sueh ds perrhalioy, &f applied acnesgithd i zat i on
I n the domai ns pof upper, core, piece_14 re,defl ect ed. anay fromthe
easy axis (ncﬂ-‘"@ﬁ% )n.ldﬁﬁﬁts@?d Her gﬂrr 1’ ‘skl’sg{’%ﬁ?ﬁeﬁafpé@? tb%rpé’lnoﬂ)op core

pi ece 14 di d fobdifl 4r8 1P irkiddthgOI69e HORL 1D CloweRlfole Al 9951ckReri fad} cat €
10  portion 28 and part of center 30. Using photolithographic techniques,

insulating layer 38 is deposited upon the bottom of core 13.

Alumina is deposited in gap 24. Next, coil turns 18 are
deposited upon insulating layer 38 and are wound around center 30.
Insulating layer 38 is built up to cover coil turns 18. Second nickel seed

15  layer 39 is sandwiched between insulating layer 38 and the top magnetic core
13. Next, another layer of magnetic material, such as permalloy is deposited
over the second nickel seed layer to form the top of magnetic core 13
including upper yoke 11, upper pole piece 14, rear upper portion 26 and a
portion of center 30. All layers are deposited using either electrodeposition
20  or sputtering techniques.

Tests reveal that thin film magnetic heads made in accordance
with the method of the present invention reduces to approximately one half
the amount of head wiggle associated with read iﬁstability of prior art thin
film heads. The pure nickel seed layers 37 and 39 apply a magnetic force

25 on each half of magnetic core 13 such that when in a relaxed state, the
domain patterns of the core (i.e. yokes and poles) are pushed toward an easy

- axis orientation. The method of the present inventioh is suitable for
transducers made of any type of magnetic material. The method may also

be used in conjunction with other forms of data storage medium. The



the direction of nmagnetization vectors in the magnetic domai ns across upper
core piece 14 after the termnation of the wite current. Lines 17 indicate
dormain walls which exist after the termnation of a wite current. Upper
ctore piece 14, as shown in Figure 2, exhibits vertical domain wall 17A 25
perpendicular to pole tip 20. The presepuce of domain wall 17A

perpendi cular to pole tip 20 can cause nmagnetic read instability. This
instability caugest ie@ttiod &SLRs UL BRI dosEathd dtive FREHMR IS IndrBatdREK

per f or mance. ) . Figure 3 diagrammatically shows a

magnet i cal | y miagnetic stability of ghtsansduearad made i n accordance with the present
invention. Thin film he 12 1S . . . .

- 6- shown i ncl udﬁﬂtgo gl> ot\%g RECSGRY J:W‘%“HSPCE?% qeﬁg gFSngPFFoWIth

nmagnet i zat i onreference Y& pieférzedmbBolimi@tts, workéRekilRdif thead Wikrédoghize0SSs
upper pole piece 14. Lines 17 show domain walls. Thin filmhead 12 is

shown i n §ts Wiahichanges may berraadg in éorax @nd desaib without depaming| from thee write

current. The Qrj. i 5. he various nmagnetic domai ns shown in
Figure 3 is d&h?%&ékﬁc%@g ?‘H%’ﬁtg&' are no vertical domain walls in

or near pole tip 20. The practical result of a magnetically stable
core is | ess readback noise than that of prior art thin



filmhead 12P shown in Figure 2. Fi 7ure 4 shows a
I

cross-sectional view of thin filmmgnetic 10 head 1 lmg"m[lmmmwmgge
t

with the present invention. Thin filmhead 12 i ncl'y

and core 13. Core 13 conprises upper yoke 11, upper pcol & plect 14,

| oner yoke 10 and | ower pole piece 16. -Bpper pole piece 14 and | ower
pol e piece 16 form upper pole tip 20 and lower pole tip 22, bet ween
whi ch gap 24 WHIADISEALADIED IS8: al so i ncl udes rear upper portion 15 26

and rear |ower portion 28, ., Uppe i ece 14 and |.qwer pol e piece 16

and rear uppés gnd | owet tb"@rtﬁ?‘bh%gcg)éﬁﬂgl’da§8f}$%%%éﬁfti§0§l yI,o m&*elto at center
30. JlHsh {]él m head 12 uses two | evels of core w ndings
formed by coils ]?8 I_§>of'1 'l evel s of coils 18 are wound around center
30 of core 13, with a base quat deposied dhchesubdirate; bei ng sandwi ched bet ween
core 13. Typically, 20 _basecoat 36 is gn I nsyl at or such as al um na,

A1203. The area bet weerf fifst @ickel seed layerdepgsited op tis Base ¢Pa%i ng materi al
38. Usually, insulatin [ : : | ERnddibet ween
upper pole tip 20 and %oﬂmg?&%orﬁéegr%?lg C%Ee Pgsece p%gﬁfo?lléﬁﬁiggf a\/‘\?th at%étrln a,
A1203. Insul ating material 3Beifsstatiskelsaadayened bet ween rear upper
and | ower portions 26 and 28.of .c re%jl%iy Core 13 is 25 separated from
substrate 25 by basecodt Se$6 MEKRh S¢6f BYEGre 5). The present

vention enploys a ni okl SEERkACURE ridee RANYRASH P 8hUEBRacting mdasccoat

36 and core 13. During I C on, heads sim In
film heat) 12 may be deposit edcant omgnetic seed lagers anflace of substrate 25. For

t he purposes of this exanple, however onIX the fabrication of si neqle thin
30 film magnetic head™ ating. material deposed between the bottom core piec

and the second nickel seed layer, wherein the insulating

material contains coils.

2. The thin film head of claim 1 wherein the base coat comprises
15  ALO,.
3. The thin film head of claim 1 wherein the top and bottom core

piece comprise a yoke and pole.
4. The thin film head of claim 1 wherein the first and second
nickel seed layers are in contact with each magnetic core piece.

20 5. A thin film head assembly including a substrate, a bottom pole
piece, a bottom yoke, a top pole piece, a top yoke, and insulating material
enclosing conducting coils, the improvement comprising:

a first nickel seed layer sandwiched between the substrate and
the bottom pole and yoke pieces; and

25 a second nickel seed layer sandwiched between the insulating

material and the top pole and yoke pieces.
6. The thin film head of claim 4 wherein the first nickel seed
layer extends along an entire length of the bottom pole and yoke pieces.
7. The thin film head of claim 4 wherein the second nickel seed
30 layer extends along the entire length of the top pole and yoke pieces.

This Sheer Has Been Replaced

WA




-7- Figure 5 shows the fabrication process which begins
W th basecoat | ayer 36 being deposited across the entire surface of

substrate 25 u hown). Base coat 36 conprises a
non- conductive al umﬂ““l‘ “‘“Iﬂmmm and is usually applied with
sputtering techniques. Eirst hickel” seeff.5 | ayer 37 is sandw ched between

basecoat 36 and the bottom of magnetic core 13. Layer 37 serves as a
o e et T a' oocrRTrOhol 360 akng™ it Him Read assemblll Sorphillhp2Y °f_of

nmagneti c nat erial, such as pernma , across 'surface

of nickel seed Iayer 3 epobitingtahfint hidkel baﬁdayémma stlbar:hettom of

magnetic core 13 incl udj | oner yoke 10, |ower pole, tip rear
portion 28 and part of fl@é‘%ﬂﬁr aé@?‘%lwlﬁﬂo‘ifo?lmﬁﬁﬁfr“&pm@ 9’&6%5%&

insulating layer 38 is deposijtigd sW@pPhykpe bottomof core 13.
Alum na is deposited in gap 24. Iélext y%ml turns 18 are deposi ted
upon insu ating | ayer %m%ngmsemndmdnebs&mﬂ laget;er 30. | nsul ati ng

| ayer 38 is built up tgt cover coil turni 18. Second ni ckel segd.%(S | ayer
39 i s sandwi ched bet wedRATTHEA 1P RRJUPR P P’%%HHCPFFEO’E@E?‘F&QH fiXCtore
13. Next, another |ayer of rggg@%r?;eg material, such as permalloy is

deposi ted over the second ckel seed layer to formthe top of
magnetic cor&.13 Thecinethiadpfictginy 7 wberein depositireg thedirst nickelseddt, rear

upper pOI‘tIOf‘l 26 and %‘portj ﬁnIOOf cEnt et; 30. Al layers are deposited
usi ng either @Yeéc‘iot‘%ésﬁéép?'it AR BICKEIRNIQHIE SEPTHRI®t echni ques.
Tests reygpal fghat thin fhid MeMRAN6t {i5inD 9aderfRdfe sObafe ifabasecoat of

a slider.

11 The method of claim 7 wherein depositing the second nickel
seed layer comprises sputtering nickel onto the insulating material of the
thin film head.

15 12, The method of claim 7 wherein forming a bottom portion of
the core on the first nickel seed layer comprises depositing a permalloy
material onto the first nickel seed layer.

13. The method of claim 7 wherein forming the top portion of the
core on the second nickel seed layer comprises depositing a permalloy

20  material onto the second nickel seed layer.

14, The method of claim 7 wherein depositing the first and second
nickel seed layers results in superior magnetic pole orientation of the bottom

and top pole pieces.
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with the nethod of the present invention reduces to approxi mately one half
t he anobunt of head w ggle associated with read instability of prior art

thin filmheads. The pure nickel seed |layers 37 and 39 apply a
magnetic force 25 on each half of magnetic core 13 such that when in a
rel axed state, the domai n patterngj.of the core (i.e. yokes and pol es)
are pushed toward an easy axis orientation. The nethod of the present
invention is suitabfgINFILM MAGN@I‘I@HE@(BS W STHINICKEE, of magneti ¢
material. The nmethod may al so e used in conjunction wth other forns
of data storage nmedium The UNDERLAYERS

- 8- present inventio i ost effective neans
to increase the magn r.

Al though the present inxehin ﬁlﬂn'&é&dl?l?naﬂﬁé(hﬁéthédfw fdbricating tigd §drgdce to
preferred enbodi nents, workers skilled in the art will recognize 5 that

changes ny [RomRLiRes | depositing ad firgle nigkel \weed daxer dSdhran agsubstrate 1(25),
spirit and S%Prﬁin%f atb%‘?toh{'%m& E'IG) of a magnetic core (13) on the first nickel

seed layer (37), depositing a second nickel layer (39) and forming a top
portion (14) of the magnetic core (13) on the second nickel seed layer (39).
The stability of the thin film head (12) while in a relaxed state and its read

10  performance are significantly improved.

(REFER TO FIG. 5)



1. A thin filmhead/slider assenbly conprising: a substrate

(25); a base coat (36) deposited on the substrate; a first
seed | ayer (37) deposited on the base coat; a bottom magnetic core
pi ece (10, 16) positioned over and contacting the first
seed | ayer; a second seed Iayer\ 9); a top magnetic core
pi ece (11, 14) positioned over and contacting the second

seed | ayer;

/Z\ _ /3
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M
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insulating material (24) deposed between the bottom core piece

and the second seed |ayer, wherein the insulating materi a
contains coils (18); and characterlsed in that the first and second
seed | ayers are nickel seed |ayers. . The th|n filmhead of claim]l
wherein the base coat conprises Alf[err Egerr] . The thin film head
of claim1 wherein the top and bottom core piece conprlse a yoke (10, 11)
and pole (14, 16). 4, The thin filmhead of claim1l wherein the first
and second nickel seed |l ayers are each in contact with a respective
magneti c core piece. 5. A thin filmhead assenbly including a

substrate (25), a bof\tom pole piece (16), a bottomyoke (10), a top pole
piece (14), a top yokg (11), and insulating natia}al (24)




bet ween 't he top pol e and yoke and the bottom pol e and yoke and encl osi ng

conducting coils (18), and conpri sing; a first seed | ayer
(37) sandwi ched between the substrate and t he bottom pol e
and yoke pieces; and a second seed | ayer (39) sandw ched between
the insul ating mat eri al d the top pole and yoke pieces;
and characterised by the first and §g ond seed | ayers being nickel seed
| ayers. 6. The thin filmhead of claim4 wherein the first nickel
seed | ayer extends al ong an
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entire length of the bottom pole and yoke pieces. 7. The thin film
head of claim4 wherein the second ni ckel seed | ayer extends along the
entire length of the top pole and yoke pieces. 8. A et hod for making
a thin filmhead assenbly characterised by conprb5|ng depositing a
first nickel ,ﬂmﬂﬂuﬂm’“ﬂjﬁgmlon a substr@ate (25); form nh a bottofn
portion (10, c core on the first ni ckel seed
| ayer; depo it ng a*second ni IMeed | ayer (39) on an insulating
| ayer; formng a top portion (11, 14) of the magnetic core on the
second ni ckel seed | ayer, such that the insul ating/ltayer

153 Det g eyl o R BB Becrpiy caparsiiop ol o O § e RNl
seed | ayer conpr, hﬁs‘?lsate (25):
a base coat (36) deposited on the substrate;
a first seed layer (37) deposited on the base coat;
a bottom magnetic core piece (10, 16) positioned over and contacting
the first seed layer;
a second seed layer (39);
a top magnetic core piece (11, 14) positioned over and contacting the
second seed layer;
insulating material (24) deposed between the bottom core piece
and the second seed layer, wherein the insulating
material contains coils (18); and characterised in that the first and second

seed layers are nickel seed layers.
2. The thin film head of claim | wherein the base coat comprises AlpO3.

3. The thin film head of claim 1 wherein the top and bottom core piece comprise a

yoke (10, 11) and pole (14, 16).

4, The thin film head of claim 1 wherein the first and second nickel seed layers are
each in contact with a respective magnetic core piece.

5. A thin film head assembly including a substrate (25), a bottom pole piece (16), a
bottom yoke (10), a top pole piece (14), a top yoke (11), and insulating material (24)
between the top pole and yoke and the bottom pole and yoke and enclosing conducting

coils (18), and comprising;



sputtering nickel onto the substrate. 10. The met hod of cl
the substrate is a basecoat (36) of a slider. \mﬂmﬂ ﬂ‘\ al m 8
wherei n depositing the second ni ckel seed | ayer conprl
ni ckel onto the insulating material oflGhe thin film head.”
a first seed layer (37) sandwiched between the substrate and
the bottom pole and yoke pieces; and
a second seed layer (39) sandwiched between the insulating

material and the top pole and yoke pieces; and characterised by the first

and second seed layers being nickel seed layers.

6. The thin film head of claim 4 wherein the first nickel seed layer extends along an

entire length of the bottom pole and yoke pieces.

7. The thin film head of claim 4 wherein the second nickel seed layer extends along

the entire length of the top pole and yoke pieces.

3. A method for making a thin film head assembly characterised by comprising:
depositing a first nickel seed layer (37) on a substrate (25);
forming a bottom portion (10, 16) of a magnetic core on the first
nickel seed layer;
depositing a second nickel seed layer (39) on an insulating layer;
forming a top portion (11, 14) of the magnetic core on the second nickel
seed layer, such that the insulating layer lies between the top and bottom

portions of the magnetic core.

9. The method of claim 8 wherein depositing the first nickel seed layer comprises

sputtering nickel onto the substrate.
10.  The method of claim 9 wherein the substrate is a basecoat (36) of a slider.

11.  The method of claim 8 wherein depositing the second nickel seed layer comprises

sputtering nickel onto the insulating material of the thin film head.



