; €3e0ql | nt o( 4or p6pT0qsy MAGNETI C REI NI TI ALI ZATION OF THI N FI LM

MAGNETORES| STI VE REPRODUCI NG HEADS AT THE SUSPENSI ON LEVW’”M”’WM’ DRI VE
"MANUFACTURI NG FI ELD OF THE | NVENTI ON The present inventi t he
production of nedia drive assenblies which include a magnet ofigsdssti ve (M R)
head and, more particularly, relates td setting the magnetic state of a

thin fil mmagnetoresistive el enent durin rranufgcég,r_ﬁ]a ﬁme assenbl i es.
BACKGROUND OF THE | NVEMAGRIEHIC Brﬁlb‘r”h‘?- IZpnEtQ S‘H sistive (MR
reﬁrgduchng heﬁds ]Eh?t opemﬁr\tﬂﬁ@ﬁmmm REPRODUGING Ve effect
exniopite y thin 11 certaln ma

i ncor porating an I\/RHLEF"dﬂg %Jﬁ%é@@%é{ﬁ\}ﬁﬁ@%y’és&ﬁgl{) rough the
resi stance changes of an M R transgueenrFalceneRING a function of the anount

and direction of the magnetic flux being sensed by the MR transducer
el ement. Responsive to the drive toward increased recording ,density, batch

fabrication pr?‘fﬁﬁfﬁéFhﬂe‘% kﬁvt rangh oped for efficient, high volune

production of mnraturiz ucers. Typically, a batch fabrication
process for MR transducers enploys known thin film manufacturing techniques

to produce a pﬂ%gwegésﬁttlhvgﬁ{% PJI%@? Ay GRE ?rgﬁh&‘loﬁ’a&eheﬁﬁ ayet earsselnﬂﬁé "

processing. A wa en sl i rOW- W X n.array
transducers whimbiichainelugdelai magnetonesistiveviM R) Bead i dearsindgHawRY ISE’ H’é‘ﬁtes to

i ndi vi duat ed b¥etEH%tmé‘Hll\/gH étE‘tteQ)f%q}Hf’H Al nilehe@r&istiF@eRmeht d6fing Ahudes a

head structure wt reproducing head. I't is known to selectively vary
construction défagtyrg Oérﬂdlvﬁﬁlﬁw&ﬁle&rl ng paraneters in order to yield an MR
transducer having a partl cul ar magnetic state which optinizes transducer
operation. In this, regard, an MR transducer nmay conprise soft or hard

bi asi ng el emn%@ﬁ@ YUNJ@ QF JHEINVRNEBIQN: ch process in which magnetic™
fields are applied at certain steps during wafer |evel proceSS| ng. These
conponents set magnetic characteristics of the thin film 2 | ayer
("the MR st r| pa‘h): mwior rarh diselesasemagnetaresistivie (MER) mrociucengdh@fiﬁémtameaﬁe and

so on. See, a&"Eltt?e Qggﬁ%to%ﬁu%t effdct exYBYEEDY ChBEHERDRIposa®@ bf cerl

MG awHi ||, 0-302. The nmagneti c characterlstlcs of
the MR stripe éﬁﬂ@ maferiplsy ﬁé‘ﬁldﬂsﬂaﬁih@%wppé&?i‘&ﬁ t&fnsﬁu?f’éélﬁ&!’ﬁsén?g”épﬂ to

the MR head. Ogefedqigdals u{rbegn flid Fedikianod Liihgsd 6Part BKRIranplieee eeinehhes naf er
e She oL Al 4B b e TLEERE sy
oper at i ons t hatMRGeasddedriedgmeaintd after row | evel processi ng have been
proved to afte Retsgo%swegtr(])et IeCdrls\;[e%tovevaPJ inma%gfpe%glpﬁﬁgdensity, batch fabrication
processes have been developed for efficient, high volume production of
miniaturized MR transducers. Typically, a batch fabrication process for MR
transducers 'employs known thin film manufacturing techniques to produce a
plurality of such transducers on a wafer in “wafer level” processmg A wafer
is then sliced row-wise into a 1 X n array of transducers whlch are polished in
"row-level” processing and then individuated by cutting rows into separate
sliders. Each slider includes a héad structure with an MR reproducing head.

It is known to selectively vary construction details and manufacturing param-
eters in order to yield an MR transducer having a particular magnetic state
which optimizes transducer operation. In this regard, an MR transducer may
comprise soft or hard biasing elements and may be produced by a batch proc-
ess in which magnetic fields are applied at certain steps during wafer level
processing. These components set magnetic characteristics of the thin film MR
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In this regard, the inventors have concluded that intentional and
accidental ' . insults to an MR transducer occurring during and after

‘'l evel processing can .cause the formation of domains in the. thin film
magnetoresi stive mate ' layer, alter the nmagnetic orientation of exchange

l-ayers in soft bf' as %,ra nsd ucers) and dPsorient and demagneti ze nagneti

.zed layers in harel OHesMR stnipd” I S~glY and col |l ecti vel t hese
g Fal a% a§ﬁgtl’lﬂ3ti?ﬂe(ﬁ&duimgrﬁ_ede&?z/jtgtvent ors
|

effects can al deo dheggrgielic if;ate

have found that alteration OfTPHe GrBy e a?t%ﬂgﬁ osign i cantfand

degrade the qual’i’tMCfoaWillrmeﬁ,dyﬁirlgsgerati’on. el ETEGIR CORDMNRG, Vo,

transducers thaﬁ—hg%ic{. h}'éagh arpl it Ut PBspHh3R.during row | evel testin ca
n fan into | ow anpl it rﬁé@;ﬁ@ﬁseoﬁfk&%!{ts@ﬁ% %Icg%iﬁlgli'ced fromrows and

row

g,
nmou nted on medifaa dnageetioTrenh)igs- rior ar 1256 tbydting elppsiea g
i medi g tﬁ?%ﬂ{]% ‘| Rugdandy) the eniRBGARL| Csrtgit’ mon
' e £s

process for ma cturin
initially est a%llfglcgl?etcfliwd‘?afmevdmmﬂwdh@ R el gled% .uring tva
processing i s ARdmequirdmhfd o@lgﬁ nlg. nedja drivé 0dting jupen tlmciemﬂnstggyg@RY
‘OF THE | NVENTI I-tvéliés an obj n f’c‘(%@gﬁnésassembimvention to ameliorate one
or nore di sadvant §§me. pfocebsin®d o ! . According to one aspect of the
| Eore Fatm’%}’é?‘pﬂfcmgun%og e gaTesr Fl
l?vel

present i nventp@geds LS. provi ded an a
setting a magnetic E't%;tﬁaeveof)gez{‘ REQ¥edh tonaieat mﬁ@ih%h@ﬁ(?&'a £ I\'ﬂf devi ce :
conprising: ,. noﬂﬂ‘bﬁmduﬂmgiwhi&@qmgglcgnge&gers or Wg. ERftedticeisag ai r
gap, the ol e EnsillbRY fn RTR"GG20POS- €0- O UesSr thatrdntemtional aHCsdRlon sa
. er occurring during and af
¢an cause the formation of domains in the thin fijm m:"
' 8

laye ic ori
layer, .alter the magnetic orientation of exchange layém i
and disorient and demagnetize o

ro»y=le\_/el processing
netoresistive materia|
soft bias t}ansducers,
magnetized layer; in hard bias transducers.

SUMMARY OF THE INVENTION

d

“-of the prior art.

comprising:

& *

me 1 l
mbers being composed.of a soft magnetic material;



3 magneti zed nenber with a nmagnetic field having a field strength in the:
range of 450 to 4500 gauss, the magnetizel nenber being slideably di sposed
‘with respect to the pole nenbers; neans connected to the magneti zed nenber
for noving the magneti zed nenber between the pole nenbers: toward the air
gap to a first position at which the pole nmenbers conduct a nmagnetic held
fromthe magneti er.to the air gap; and away fromthe air gap to a
second position a’?&ﬁ%ﬁq I{lmbﬂo‘l‘"éh Fririgeris: iddd hoting QTRUC rd g fJagnetic field
fromthe magne izFQ 5re_rrber to the air gap; nmeans. at the s con Posi tion

i ncluding a maéfng 20 dpi480Q g@amohasdu@ﬁetﬁz@ﬁtméﬁ?tﬁp%tein Lerlal for

recei ving the magneti zed nmenber and confining the magn £ably jdisppsed witte
nmagnet i zed HERBErtotthe phle mengngti ¢ shield; and . a disk drive head
suspensi on assenbly for noving a , hard-biased nagnetoresistive device into
and out of the anéargaBnhétddl (o] | ati onship wi g novenent of the magnetized
nmenber. According to anot her as%é@gnﬁz‘agH@“}?Fé&&nnoving/&ﬂtxh@heg' eis

provi ded a meRBRA or_nagnetically setting a magnetic, state of a

har d- bi ased nagne?%%vgé? Ek’teiR?ée gw&%macer conpri sing: opposing unnmagneti zed
pol e nenbers fogqr@ar} a magnetizing air gap) the pole P nenbers being
conposed of a s AUl gaprio ar fimdt  positiBRIP RiGE theNBIDEr Wi th a magnetic
field) the nmagnet iﬁéed menber bei ng sli deabl y%dhgh g?eﬂor]ai’??mmmductoat he
pol e menber@Agnaticifisld fitoin\ke hRagdersHg jon :.assembly (HSA) having a

har d- bi ased 4 magnet or esi st?ge trans ﬁgg(}thﬁﬂﬂ‘rﬁaéda@%er eon: means
connected to tawapasdigts, nber for noving the magnetized nmenber between
the pol e members to << f?zrggt 09i4 $65ANd, Posipiers it Whieh s poRERbAbes R HYCt 2
magneti c fb(ﬁidﬁc{ﬁq‘égﬁ& hgirr?gﬁeéi zed nenber to the air gap, and away Tromthe
air gap to a second posHe PIvhe slagudtized nlembaEMIRE Sirdl,G. Separ ated so..
that the nagnﬁ%%{%yf*eg i's d\not conducted fromthe magnetized nmenber to the
air gap; and ; FRsond gositien HSMdingt Pmapchae Yhi the air gap in tined
rel ationshi Ep\évit_th moverent of ‘the magneti zedg%e%iellre?J%&Qﬂsﬁé A§sety anot her |
aspect. of 1§ metemal fonveriving thd &fs8,d rovided a system for. '
nmagnet i calsﬂli/ﬂsetti’ng t he magnetlg]c sta?géstég Criier, 2nd icppfining ihe dnapnatc
magnet or edielt of/thedragnetifed HORBE] S AP .8 plurality of pairs of opposing !
unmagneti zed pol e menbers, eacﬁlI %atﬂ?nlﬁ’fgn%’ﬁp%&lqigmdnrmgnetized pol e menbers
farm ng a nmagaetdigk NQGrRL" , the pole nenbers being conposed of a soft
magnetic material; . ﬂ?e _h%ggplsﬂf‘pﬁ"ﬂp? @psemiblpn e forz eghovmp ey S haf3Pilsay th a
magneti c Ha%% oxtégxxé}in c% strength in the range of 450 to 4500 gauss, each
magneti c nmefber be H% VICh el yandi oposedhavisih gaFSinehi, &oeﬁreﬁﬁgd Lve pair
of opposi@g unmag)geti zed pol e nmenbers; nmeans connect eg {5 4He0ship g with
magneti ze Frenger ﬂﬂ%ma&mﬁm@mﬁi&r,ﬁagneti zed nenber between a respective
pai r of opposi n=~ unnagneti zed' pol e nenbers: toward the air gap b~t~een the

respective pahecosdingpposindiBer AERENSL ole.menbers to a ti rst positicin
at which the respective pair o?ﬁpoﬁg tﬁ%ﬂz&%ﬁgt bisauen therawignprovideti7 gh d

t ~=~~m t Reparatus-fot inf@dedBIPYeuhd { NG, a1 of o o

ap :
magnenc. s?ate of a hard-biased magnetoresistive
transducer comprising;
" opposi i i
PPOsIng unmagnetized pole members forming a magnetizing air gap, the pol
, e
me i
mbers being composed of a soft magnetic material;

a ma i i ic fi
gnetized member with 1 magnetic field, the magnetized member being

slideably disposed with respect to the pole mé’mberw

a disk drive head suspension ussembly (HSA) having a hard-bjased



away fromthe air gap to a second position at which the respective pair of
dol e: nenbers do not conduct a magnetic fi~l~ fromthe nagnetized nenber to
‘the air gap; means at each second position including a magnetic shield
conposed of soft magnetic material for reeeiving a nagnetized nenber and
confining the magnetic field of the nmagnetized nenber to the magnetic
shield; a plmp@led¥qi0fi di Sk drive head suspension assenblies, each disk ~
dii ve head suspension %?s%@?ﬂl“iﬁl'hwfwgl deroont i ng portion for nounting a
har d- bi ased. nagng}t?géfgsi stive device; and nmeans for noving the plurality of
di sk drive head PryInestedi 5o eetthh @tz 3, ke, mount i ng portion of
each disk dri ve@:ead suspensi on ass“enbl?*?gméarar@vé] ‘f”ﬁttge Qﬁamﬁ&edof . a
respecti ve anemagap betwesy nefy ol ' venment of a respective nmagnetized
menber . 6 '~ he foregoing gfr?éég}tn%@rbgrosg}?%ct's,“fsfea@&!ii@s,atarvdliadvg,@t ?o?é of
g the i nvenhiciberd ren t fromthe followi ng nore particula

descri ption of theéc%nggeteaflﬁgg%ﬁlc;éﬂlﬁi IfT%kfllﬁaﬁi@deﬁz&dhim&@Q@mpﬂyiggﬁ draw ngs.
BRI EF DESCR&@%})%C@ THE DRAW NGS Figure | is ,a schematic sketch’ s ng a
circuit including ' acfi &R 0 a secondsposttionen (WL lﬁlﬁ:?&?&'ﬁm{? r..reading data
froma magnetjc medium' Figure 2 is an isonetric vView's §$ﬁsrﬁ°éeﬁ?§?®ﬂon of
the trailing @ﬁﬂﬂ@fmagmiadieidsipemb@ﬁd@&a??%ym HSA) for a disk drive to
which a slider with an MR reproducing head 1s . ghiped member. toFthguaie 3 i S
a di agram igapusnd ating the application of an ini ' tlal~ng field and a
degaussing field, to an HSA including an MR reproducing head. Figure 4 is a

top plan view siey reinitialization of the magnetic st..= ate of an
HSA- nount ed MR reprso 6&?%@‘%%@%*@&%&% oup of e him\gaptih%ed:l'ahﬁt?n%M%A'and

SB show re i.ye Y t ~b~etween an initial' '
- Wath lﬁ@vg'ﬂ?en?gfﬂm magnetized member.

Accordi s
Ing to another aspect of the present invention there is provided a system

fo ica i
T magnetically setting the magnetic states of ga plurality of hard-bias d
-biase

Lo .
Mmagnetoresistive devices, comprising:

a » ’ . .. |
plurality of pairs of O0pposing unmagnetized pole members, each pair of

me i
mbers bemgicl:omposed of a soft magnetic material;

S, each with a magnetic field having a
stre i 5 .
ngth in the range of 450 to 4500 gauss, each magnetic member being slideabl

Y

disposed wi i i
p with respect to a Tespective pair of opposing unmagnetized pole members:

" means co i
nnected to the magnetized members for moving each magnetized

member i ir of i
between a respective pair of Opposing unmagnetized pole members:

toward '
the air gap berween the  respective pair of opposing

unmagnetize i tic
g d pole members to a first position at which the respective pair of pole

members conduct a magnetic field trom the

mugnetized member to the ajr gap; and



tzng_field and an HSA-nmounted MR reproduci ng head. _ Figures 6A-6B
illustrate a tool For applying ari initializin fie invention. g |d

‘according to the r,. Figures 7A-7E show use of the tool illustrated. in
Figures'6A and ~ B: Figure 8 illustrates a tray for holding a plurality of
HSAs. Figures 9A and 9B illustrate a first manufacturing tool for erfor P

mng nmultip:e concura(k%r)t..rei nitializations according to the invention.
Figure 10 is a schemat?J‘Wé’&r%.‘aniﬂpItqugtsram1Umgsitibx€a§WHﬁh B lQPe Qi f Fleld
| eakage bet xﬁ%&ﬁ%ﬂ arg{%gt ;eil&iuti alizing cells. Figures ? qs'& Q?FSIVF PRIrpof
illustrate dpaeonducna e ngtid £id| @1 formn | tiple concurrent
reinitializations according to the invent ilgrq!.OH?{hﬁ?%%ngnggum‘?}n%ﬁem Rir
diagramill &rating two magnetic circ~~its) eac;: For performing nmultiple
concurrent reinitialization on a plurality of HSAs du; ing described
manuf acturing. Fig | 3B illustrate alternative tools for
performing reiniti glhiea;gﬁ?ﬁgggg%qngi Pyl npladingeentagastic dﬂjéj&ll’c%mélgs
illustrat essof'thﬁ-‘m{@?Hf act ur | n% tool for performng nmultiple conc rreednf’f
denmagnet i zat| ons fisRatept dpr rrgeeivingahi magncHped S %95“; s a flow
di agram il | ustrat h&g a di sk drive manufacturing process 19 SathaR
[

head magnet1380¢LG ofIthe nuagnetized e midz | SCRI.PTI ON O~ THE PREFERRED
EMBODI MENT Figure 1 illustrates the resp‘@ir?lscgaﬁéc%éﬂ&etoresi stive stripe

10 to magnet i ca' plurdlitynofpdioE uGRA ing.a magnetized storage medi um 12
transversely to the MR stripe 10 P%at lépﬁgfoélcﬁﬁsﬁ)ﬂi}bllitsmceiac:haltdink ‘Ayive Ngeagr r OW
13. As Fi gsusperkicin QMSemilihe stripe 10 has a planar strueture that iIs
ori ented perpendi cul arnllywt (l)]kﬁﬂ% ﬁe%?%ﬁf'ﬂ;!z.z)qzé@:dsfok4m i ;‘C%&‘%ﬁeggto t he
MR stripe é—l{tn%gﬂftivea cony stant DC current (1DC) through the st $58. As
is known, the Stri p@vfﬁ’f“%"a soft magnetic material having an initial
magneti zi ng: di rec;tg(i)on i.ndiﬂ(iat ed by the arrow 16. For the MR stripe
embpdi nent  shdHrfos THngvang thy phinslitprgraekidive i tion 16 is_ determ ned by
_the initi (agl':x magnetic state of an MR transdtycglr?ﬂil %‘ﬁ@ewsqmlwmh stripe
10 is i ncéibokhet duounting Fipgitich lof %Q%,d&igecc&lon of ‘magnetization happens to
be opposite the direction of I-DC” -1n oOth e detdynsispansionnagsentbily | po
di rect i onmosgd dhity @hdSuf 6047} urrent direction. As is known, an MR head
may incl ude ot her features étsﬁgqug'elﬁ"agaﬂ'Héymf@ummdthhﬁovéﬂi&ﬁo}’Qe MR stripe
i s bi asedrespdttivi Rl o Lzation of the stripe assunmes the direction indicated
by the arrow 17 at g%%ﬁd? r.llaﬁrfromthe direction of the current. In
operation) the magnetic flux produced by noving the medium 12 in the di
rection 13 changes the magnetizing direction in the MR stripe |0 as
i ndicated bY the ‘arrows |18 and |9, producing an angle fE O fromthe _
direction of magnetization. This) in turn produces a change in the stripe's
resistivity. The change in resistivity has a known relationdhip with the
change in O and can _




8 be neasured by the change in voltage V required to keep current |1DC
constant between the leads 14 and |I5. Figure 2 is magnified isonetric vi;t~
"showi ng the end of a head slider assern bly (HSA) to which is nounted a
heed structure including MR reproducing head with an MR stripe. The viewis
toward the trailing end (TE) of the slider. Conventionally) an HSA 20

manuf actured for use in a disk drive includes a slider 21 nounted to a
surface of a flexure 22. The slider 21 is manufactured using conventional
bat ch processing techniques beginning with a ceram c wafer on which a
plurality of head structures with MR reproduci ng heads are man . ufactured _
according to known techniques. (Figures | and 2 are' not intended to limt
the practice of the invention since the head structures may al so

i ncorporate thi n-f.i_l{:}r;nyrite el ements. The wafer is then cut into roars. and
each row is sliced (hdifaegsin] i.ndividual sliders) each with a head
structure. ~In F'wggrbe 2 g?]egrshltn:a tﬂgﬁ_?’”fe%lf%é@s,aambﬂﬂ'aﬁiar BELARS W, Lh. a MR
r epr oduci ng head €h Pa.remhémmeheammngr g}gg‘gcgr 29. porth| SAVGtiame
transducer is magmithones iilﬂstF&&Br'E tﬁ and i ncl udeRTAfUIRdescriptien 26 fraviQg an
initial magnetizing direction g1 ﬁtac‘i"@?éei’iegﬂim@lgg.n part by hard bias
magnetic elenents 27 and 29. The hard biafsed MR transducer structure of
Figure 2 is not BRfpes imt this . invention. In fact, the MR

t ransducer structur%mggs%grgjﬁgb%%'rﬁrﬁ DRawmgreti c state is

predeterm ned by a sel ected conbination of construction details and :
manuf act uri ng pp;gq]r;gt ers. %}ge sel ected conbination is intended to inpose a

. l 1 S H . . .

particul ar nagneti c stk mats seRH s .one characteristic of

which is the na@ﬂat)iemmrfmdi—éa%@%ﬁg ~ - %EE%H\WEHFF 1§ 2 Magnetovesidtives

have found thatFi%Qe gper ation of 9o armegnetic msgagyr ed after HSA

assenmbly can difref® i‘ﬁﬁpﬁqmmicyviéwqmmgraaﬁgdrgn of, the sane . transducer
n

nmeasur ed bef or éu r4 |. process on Ioﬁ tkeaﬁﬁﬂhaendmf@ have
spethsidy dsganfé%;tﬁgﬁq p hess

found that up wo to thr I 2 disk WFve tanaiiCeys} 0@ bafch can
exhibit a si gn?p??‘{t%’ﬂg heatlistmountea, out put ~-from r ow t-oﬂag&%tg\ﬁé\ R re-

nmeasur enent s. ré vignt i Jfesylts fromthe inventors' realization that
.such a decli ne]:ilger:‘l opelfggtéliig%%é@fsﬁ'éaq%dm applivgtion brhiqyApNet i.c states of

- the de graded ?%Hm&n@.mm&i’nﬂﬁé}ggu%~acci~dent a{gggﬂ’éﬁ 5eld; aacat i onal
insults to Fighge zftijgla)oérff"g_‘sd,ucers restuf| _Rgeﬂrrodueingrhmd_~i_ cturing and

" assenbly operatjons up ~& P HSﬂﬂmngreiFﬁﬁ’alizQﬁoigpI ars haye di scovered
that resettingldf-meimietiMR i!é;fm@uéiﬂghgﬁqgneti ¢ sta ethm%E’é‘ﬁF‘éﬁF@éP ofan
transducers byFigpk iSRagi(gr} of ‘an initialdACHging ol the tioventigy t r ansducer s
after they are nounted td B S eelatise moeshey;ay, ﬂgg rragnetic states and
recover thei raBd‘é-?étmommteaqyﬂ}@ye\-yrg gmasyred at the ettMtigiingfidd and
pr ocessi ng. Apfg(g,rgy@g_k’é'. the i1 nventi o 1%t udes reinitialization of the -
magnetic state of af ‘r"é‘ﬁ‘iféﬁﬁﬁthmgfmglyp,yg APRidcation of an initializing
field as i |l udvemtied in Figure 3 in a direction \‘ﬁﬁﬁzwﬁﬁeéd@nwﬁmtda,lay
parallel to tge. Lniti magneti zing direction.of the yR sfxipe of an MR

t ransducer onﬁgulf‘efjﬁ?b—%‘?ﬁﬂhu&bfwhbdﬁél-mdﬂr Fédg.urlg. 3, }Mf?e initializing field
"i's indicat ed Higuddg illu@trﬁﬁg ac?r?ae whgr e the flexiri8ness gddmdgB.a magnetic

mat eri al ) the;_-ici, nventors have FE4PS %H!flgwaplueqmj’bfpgtison of H can |leave a
resi dual magnetiies Pieandt B itlsrdth @itk el ef.or e) e i nvent ors have _
provi ded forcd&gm&%%irgiﬁime f.l exure, when ﬁ%‘ﬂ@%&éﬁw}forwr@ﬂmnig R@kion of a
flexure degapssing fie d'aliBatians,aceordiog tothearidpggqnal to the magnet u~g
direction of ' t&&e istarsicpemla:ticrmgéﬁnﬁf ~ . degaussing coil 30 (illustrated
di agr ammat i cisdlv¥e, Qd%ur e 3) whith Hustedting e suppressian Gpﬁg il@%lf AC vol t age
froman AC e.neratorJ taRindtnlizieg selist ched oh and of f. The di rect1®n of the
degaussi ng fh8keksi 5 A rgiyc in Figure 3. The strength of tha.

initializin &l'g.e& d Hi rrusflf%g“'!éﬁ?rﬁﬁfaf ?eé?f&\tnamagmmw togri n- . fluence the
conponents of R MRACKENBH nxiaitiaNki GohsesSeNL i al lP]/ set> e eikerimiee s
magnetic state. Belatedly, if the; MR-t ransd§derthe invamigh bi ased, the fiel d:
strength of H should be greater than the maxi mum coercivity field of the
hardest nmagnetic material in the MR transducer. 'fhe inventors have found
that a magnetic field having a strength in the range of 4S0 to 4S00 gauss '
produces the desired effect in hard biased MR transduce s~~over a range -of
designs using hard .biased magnets. Further, the inventors have found that
re' initialization at the HSA |l evel of drive manufacture is advantageous
since all

-—



thermal) electrical, and mechanical fabrication operations involving the M
transducers are conpleted prior to this stage of disk drive production.
"Al so, nost of the handling of the 11~I R transducers will be conpleted. In

the disk drive tuyri .ocess enpl oyed by the assignee of this
application) t hg@nﬁgéna} a‘gt%?‘ﬁg&f &legragy npliretings L welenagnatie cirouind, edct O

: F
flexures to proptréeriend wlipdennass el Leudebl e, Lhe, . HSAJ evel ©. In
this manufacturg s%fr)tg) I n nﬁfr ocess) HSAs eg’ﬁgah@tbqncﬁ ﬁw‘%wﬁ%& Afsnd'fﬂ’_agt ic
trays which hol & ﬂéﬂg ﬁcf%ﬁlgadj acent rows of ten. In order to nmaintain
the throw h ut Kiggrep IBAt At 4B K16k} fact uri rocess, one
signi ficant chall eg e presented to #ﬁgﬁaﬂ%l%%nm?%rfg‘gﬁg'gor%“%éer‘w&lﬂhﬁtm
reinitializati (Sqr‘iccbr g’(get'?sthﬁﬂ“‘felﬂélonnvent ion on as many HSAs sinultaneously
in a plastic tgures400$siR l,s.ap licatio P n, when HSAs are
processed in a t_ra%/) "tray +§&3H%p¢f€‘g8§%é)w&i @6@6?fg{ml!ngmltlphgon¢wrémgh
anpl i t ude magn8fMAgAStizetonsoLHSAS afed rapiiabzabhor ded in t he tray resulted

in the non-tri wj | L.ons and inplepentations at t he tray
| evel . The tray 1%ﬂer%g|9<?§t %g\%wf g@g{aﬁ H?‘F?réf'?&?rﬁ’@sktqfé/ermgm&ad:turiag@r&e@é iM R

transducers at CIPHE'gI%AM&\headariagﬁbsikrdﬁitiﬂ&aﬁﬁﬁ‘ﬁ&??tUre i s based upon a m
ne ' g ttzlng aPParatus shown in Figure 4 which has a nagneti zing space in

the formof _ an air gap between a pair of soft.magnetic pole pieces for

recei ving ~t heDETAKIEY RESCRIPEION OBAHADR BEERA A3 | \pr. | Nduced
in ~e ah. gap by ~e pole pieces. The air gap %‘f%‘\};ﬂdéeﬁé Eﬁ&éﬂﬂgmed regi on
of space iin which a un' iformnmagnetic field nay be created. The vol une of

the au gap be-Higure~E il@tegeOfhe i is dj.ctated the -
'e Qn@%&%ﬂhéfg‘eg@gﬁﬁéﬁ%ﬁﬁhﬁeegl pﬁ/i‘%?%mtaﬁéeuc -

Fanuf éﬁi‘hr”?ngﬁ‘fr"g"d? P8 S B ¢ mssoeosstorspmogion 12 by B e
e T
qure 4. 1 HiF et Ue b planas sircuepthatisariopidopsipiraianbita tie> anc
extracted fromedhamdir lei-srﬁll;laﬁl 19Rbhfectedio! tHL tl\'/Iﬁl s'trzibg 10 conduct a con-
- stant DC current (IDC) through the stripe. As is known, the MR stripe 10 is
a soft magnetic material having an initial magnetizing, direction indicated by
the arrow 16. For the MR stripé embodiment shown in Figure 1, the
magnetizing direction 16 is detprmined by the ini'tia'l magnetic state of an MR
tran.s_gucer into wliich the MR 'stripe 10 is inbé)rporated. [n Figure™1, the di-
rection of magnetization happens to be opposite the direction of IDC. -In other
designs, the magnetizing direction may diverge from the current direction.
As is known, an MR head may include other features that bias the MR stripe
l?. When the MR stripe is biased, the magnetization of the stripe-assumes the
direction indicated by the arrow 17 at an angle O from the direction of the
current. '
I[n ?peration, the magnetic flux produced by moving the medium 12 in the di-
rection l} changes the magnetizing direction in the MR stripe 10 as indicated
by the arrows 18 and 19, producing an angle & O from the direction of
magnetization. This, in turn produces a change in the stripe’s resistivity. The

C . . . 3 -‘ 3
hange in resistivity has a known relationship with the change in O and can



i Nai i el ds whi ch may _
_ : i traverse fringing fie tin
Pahibit t he ful I etfent of reinitialization at the HSA level. Separating
inhibit t he ful | _ o T SB whi e the M cer rem
. ' led ire Figure non-uniformties
the poles as illustra ir gap can al&o result in initialize the
i nal ~center o f the air gap novel way to reiniti
:)Pg dﬂg(randnby undester melasiat¢dby t;]hsegll}gré eligl:"gﬁﬁgﬁoﬁgeql{jrqdﬁe khmmrdn@mD@rI%HrBVa%ta
magnetic state Ofgﬁgwn?ﬁqwlz\;ihtgrlead%@@ddddt of the naa Inse\rl\;]e(rjel gt (r)m\e/‘eabl o
per manent magnet Whi i 1's GeCF L0 L7igures 6A- 6B whe P2
~net i zi ng appar @ﬁ‘@“ﬂemﬁﬁ’;ﬁ‘s’?ﬁp ‘i,%.@'%‘ﬁ"Pe"éf‘bmvmanthtemd SEpaiesd ﬂiﬂigf;gs B e
magnet Ggll tshzlt | gﬁg%ﬁ A¥iHeh isrmauoted thtk%ijd&]&irﬁgnscugdﬂfgi &@{ ?Pﬂ)ggqilp_qi@g] hisetiween
. pi eces _ ] . ' in e S, .
o1|‘OI soft nagnet i cwithtar mgﬁ@htjﬁ%gﬁgﬁﬂﬁy‘gﬂ@ﬁbﬁ trgifing amd PEEWV?ESH%EQh;EﬁeI
the pol e agnet ShY@tiPRalnan fish 2paahmmﬁ]eg%gﬁa§% ib? i Givesmetates & 11
~1n o+ 1 i i t T 1t i
[Ece) fl ug of the shidgnet lnioolﬂ%gi ?rgoéceégiﬂ?gé gf% mazbomhwmr\m:@hg{b#gf%{‘?%&:‘iceg
hi el'd 63 made o I3 copvntianghbatoh Wﬁtﬁsih@lcc’gm}lg&abfeg{ﬂE}fgggégbﬁaerpgm waber. Al
I e . . magnet | . t
01 of tne’movononimanegnil e s TR WHOMR reprédiaing RGASHES rdl <°
t Ihe secogg gishﬁ?g&‘)ﬁﬂ\ﬁcﬁgd%mﬂmmnimctmmmk.f(@é%u‘?fsgx 484 3 arg ot dtanded
i ec . e : ne |
B?O‘e’i ded To 1 ur?aldrgiatféeéag{vt?’g%%eﬁgﬂfvggc%ﬂwmeed@trplcmmtmaé?mli?ggcc&_ 68)
twio-stroke el e e e qleraents: Tt wakdhs i3 AIRNA deft £ OLL S, O
i orate L . Lot . / o -~
Qﬂcﬁgﬁ 66 with laslicet (ffd'ﬁfﬁ:ﬂlﬁgrlglﬁg%gglét{e%i, gaq?nrwl_lﬂhé hga;tsimbltmz Irhlpi%gtrg 60 is
placed is }“gaf‘%'rg‘;?%‘?""?%é Wﬁ?‘aﬁ@ﬂ%@éﬁudtwﬁvﬁfh Q!M%gglﬂ'gﬁgéné H%JTE dhatr gap
| 1 owi ng | ocat, o Wddich~ehl ifs' field i~ . .
moved 1ot he ! 18ANdgsom M Rrcandciiolg5, 14 Pottlof it he dgenseuaes dusegnifiaa, L he
to reinitiali Z$i%tﬂ€t2%ﬂis‘§tggﬁas BBMRE; #6ipa A6 haviag hﬁﬁrﬁﬁﬂ%%ﬁiﬁiﬁgﬁgﬁcﬁgqﬁxpgde)
magnet 1s ”Dveﬂggr?aqiﬁéietmxwdmpm 'Hau%&sg#%glgﬁsflgxﬁén%'@7mﬁi29:umh\¢~, hen
. Separated. T ’ l.S..at the secon i ' T
from zero whenhadiebiaB@NBiR 62 nsgudl structure of Figure 2 is not intended to limit this.
t he magnet ;

In fact, the MR transducer Structure may be any whose initial

magnetic state is predetermined by a selected combination of coristruction de-

tails and manufacturing parameters,

. invention.

The selected combination is intended to
impose a particular magnetic state on the MR trahéducer, one characteristic’
of which is the magnetization direction,

THE INVENTION '

after HSA assembly can differ signifi

cantly from operation of the same
transducer measured before and during

row leve| processing. In fact, the in-



60 is at the first position and frommaximumto zero when the ma net is g
noved back to the second positron. The novenent of the MR .transducer
"across fringe fields is avoided, resultimg in an optimum xeinitialization
of the magnetic taf,@ of the MR transducer. The magnetl zing apparat us
illustrated in 5 t@‘ﬂs@l’ﬁ?cr%r@haom&bheﬂaﬁu,lbql@l anan&f ﬁ&f the pole
pi eces of tfie afpl lo aceHSANSE Ughed from a soft ma et| c ¥%ﬂa“0n5
exhi biting no S!&ﬂm ffﬂcant coerci vr £y O P&é@?ﬂd@reﬂdhﬁhesémgg@r”rexm}yzi
magnet 60 but exfibit %"Wéﬂ%ticgﬁafelafamgrécﬂ&h\ﬂp{ara bh%é}fwg%hhe magnet éo is

in the second poalitingTieldl n es o T8 10T agc i ze
the w.. initialjzi r;%inggngﬁh%p[??@fjag‘?ré a?‘ﬁre”{eb’aﬁlfﬁ‘ megntedge fEXuak chlige and

avoid bathin g. ht‘We BRglicstatee and escolvert fhgir UE a6 §L'?) l@végsﬁ;ﬁnet' c fiel he

magnet i ¢ shi el doft &aRk §fr6ke formed fromthe sof FLuted at thglendf t he
pol e pieces. . Ki ures 7A-/E’show the process of the invention usin a s' g
myl e cell 70. ﬁ

qtdinghe tfmnmnaomnwxm TRENR It ly resi.des in the
magneti ¢ shi el CM% re;h‘%ﬂﬁ&n 2,% fii b?J ex| gt s {ﬁnilﬂ@ a(%fallh 8HBLic stata pf an
state, 'the celxj.l i's noye or KO'B@ iag lnmﬁéldbngd‘mlcplaaqm,sttmea rg'iu l i ng
end and the MR {iPUFstiradirection whmhastulfsmﬁﬁluy'p'am&,[?g d. lnlégmgure 7

this position) difeetiowor gl h air gap IS 806tizing
respect to the M(?r E@{I ona'bﬁ%ﬁrwgcet 8pea ﬂcxure-h;odnhaj kNdeR.

net| ing

t ransducer . ﬂl’—"qg‘? ﬁ thyindtialiving fieldnis ifi@ichted Wy HFA) ttge the a'gfsul-ezl on
illustrated in EXlg‘HﬂQana)g(ﬂ‘ 60|s nove

magnet - Ilnkagaq ftlgllgt he R?‘sggry%%g?gfgﬁlem ewomba\fsah_&lmaehesa pplias
shown in Fi gure O'ATHiC3R 1eaA¥814 residmal mlagneiiclfldld‘ﬁl tHeSdtule ?‘H? gooroq]uced in
H] Sngthg?pl S~m3(mtorsehawd ?ﬂr%ea ;tgf)al gé%%&ﬁq”g ?rilﬁ%}i‘:é?ﬂs‘;ﬂal;qecssgascdmyohmsl tion
in the magnetic sh F(f g§x"<‘{§ g?ﬂ?%ﬁﬁmm fleldyiB ihDa adigectios nhpté gap
cor r espondi nglagnetizingt diretidnZTTthe Iﬁm é B’t’gg ceI gnd are kkﬁgr at ed
as shown in F'IWFﬁeaﬁi%gr-EQx%p}' nve ter av3 obs Wc? thdeeayssieg eeib B0of-t he
movi ng magnet 60 i nt aticalli, s Figuen3)behish duas tppligiolost Riges @%%%
S' rfagt I %/ con': b?{ﬂ?gz&@?ﬂrfmmmgf ?h!c{i chﬁ‘ﬁg%ﬁctﬂ% %2135%{{ erefﬁéé‘ﬁ@tmrtel

ield streng stable_and requir a
stroke-limtigg feea%hglrue t%rp‘ra ’gi“;dﬁc? t8¢ i, Bigyred desired fi eI d | evels.
Al ternatively, Fﬁgepﬁ%ﬂﬁ%nmmmm B It Hehg? o qgﬁg]e net 60 can be

.replaced by Huaicat tignaby g r@% whi ch .can é’? Yde fo dn+.her
constant or pyl se mode at t ost atf@nsdugen vehicli cnssarmlallﬁ $efdthe

provi si on of W%@%%ﬂﬁ%stam &dmédiy,ﬁ? tHél@J?de-&f&tﬂ e&ﬁt% h(ﬁgf alsﬁ‘i step

procedure of u‘ﬂleg"wldESt éhgthb i oum res
moved in and q} | 1(lxgtal rtpﬂg%HﬁA&a bis gre%eﬁéa%f €cmaRigiwin cbemiv@:yl ﬁduced

Thi s avoids the po aéﬂ?ﬁtéﬁ’a% Esnatababmeméeamsueggm@we Fnd '??/ 21 3 z{{h ¢

reference to fPieditieat.a fagadtit G hlaigmgve treﬂﬁ&eﬂ:{g‘\ég%ﬂorqsg\ﬁgg r'ﬁff %%t hat

. the invention rLacti.c when cirt ¢l by 4560 getuss ni ng
the rriagneti. cm PShgﬂﬁ"édﬁ%gcﬁsmardhmvédvIRrﬂrQnsaﬂGerQB(/eroz; rimgﬁ Fde.92P. -
As can be appieagivsingchdrg bisedemagnide. eql.-ér @ {.h% ﬁ?‘fqﬂgq?rﬁj):gn Ife_ 5 e-

" magneti zi ng an us, ga mpl oyed 16 ’ref Ve fqund tfatH8As, one
by one, by i nc%?lpo ti%%’ %‘& g‘g‘ale‘éﬁ 1 afidsive amqn wiyitoge B éfdQQﬂ’lta%Eo[R%?ﬁcte P

This woul d  nbtermiaki Qleqmnoajeaﬁdﬂﬂe@a‘&ﬁ%ﬂh{b%&ﬁ%%e i nvention 10 tTay | evel .

O course, aterHdﬂ: JaQperated cel I~ could Beratiops involvingl the MIR gure 8

illustrates the di SpositiCPIeed pstoro thisssageoof dnﬁla)dn'v@‘ﬁ%duc iBhO°K §' ng. In

this regard, mQStt(?fab}leSﬂnpn@g/bﬂﬁﬁ Nﬁv@lg ECEJ ‘2@ rt for tray- evel % bcessi ng

to 20 HSAs, mNgeof; ]wa h is indicate ref %"?RJPFﬁﬁaI 81. The tray 80

i ncl udes a pI ural £y 98 %?q‘fﬁﬁﬂé!ﬂgmwwcmpbmby)th@@%@{ wpi ﬁ[} s

i ndi cated byP! Wéfl@meﬂmanammeairm%qev@mq ‘H’é# lity of vertrcal

pi eces) one byl £h) 4 §i4.ndi cat &d by e & r%ﬁWeWﬁP"@Q tO'ﬂcaussspxport

menbers, cross pi ecesc,i Wrip assemplies is called the * "HSA level”.

[n this manufactur-



HSAs are enclosed in a tray periphery 84. The support nenbers, cross
pi eces, and periphery are co-planar, the tray having no bottomor top
‘'surface. Con3equently, the trailing ends of the HSAs are accessible from
either side of th tr% 80. As Figure 8 sBBws, the tray 80 pernits a
plurality of smal [MéH eStSoHﬁéS;alraqgﬁt;aﬂgjp%g&t | \é%i ;1 a predeternined
ori entation and partwé adjaeéﬁrr;){vgn of pole pi gddn p 4itle trape whickyhol FROY §5 s 9A
and 9B show a tray.|evel machife %58 ihordepkainmabithiy of RS of thegi
alignment with a Pt E’aQQfalqavingg)racgsgqﬁ§§ig?§. For receiving & P'r‘ta?fj. thagdigthown
in Figure 9A -theoreiwss t9hefl,f,Mpunted in X fanarhalizage mesermted ay reafiger,.
co-nmounted on a r}gglgabj e men’gern?ﬁd’?mét%ﬂm)om\pioeé‘ssi&tg%ihy(\;‘ﬂ] bé a
muf ti-stroke drive>0dSimpltaneousipoindh pegi 9324 ndi cg} ed by {R&C8PM0% gBInyWhen
driven downwar d HSAtshereasiogygedh e ,pul | ed wi HORIBler Hén ithis epplivatioh, tWag,t r ay
level machine 9f, \é\herl. driven upfaifaY»y tray lea'elC@hbce&ﬁﬁ%iy& 78| e, moved to the
posi tion shown in tf:i R Bude magartc fiaR i llﬁnipé eces pro FUde> p%?ﬁ’éﬂlygvﬂtehi n
t he space defi netuttbqnbmn-pﬁ@@é& c93 As Figur é‘ S@B"."sﬂgqvﬁpdair;tthayra97re%}tgd20
HSAs mounted theggin incl udes a meaquga%imblaﬁieﬁ&%ﬂfg Qgee out er
periphery of the Feda%levebtaa) far i‘@ﬂitiahﬁngtﬁlﬁymWith t he Feced 5y {avel. when
t he cell arraystfl&rHSdrievaerHdl% into t he JR0eHe state of MRFa@lledl L, 92P
aligns’ preci Set|u¥s)1,‘%%{h-- tép,e'tralﬂ’ &@H@“Néhba@ap%hiﬁ\i@ H§ Lo = perform
the- reinitializationnidp ﬁg\émmmw,% ?‘1‘2‘ of the HORSMCUZIRg appara-
reinitializati dietween pqrai;o&mm%%gg t he P [ -%W%W\ferﬁ@fqn\aqﬁ ghpe
magnet s of the _IsAﬁgwar i“-y et RBeHr erplm &rmmﬁﬁgm,ﬁgﬂgce t he
initializing fields Th tHeIZng fiekbds invexd i ttﬁg jlufti-Stroke £ietd ofianu | s:
t he magnets doffi 8am prdﬁ@escglﬁeus&gr@ ﬂs and- heh (RRPI &Y thecpalelpiecas.” apge
downwar dl y intﬁe[aljﬂaﬂ)g)é I ea/‘el CRiTFRonoRS. spabeirt which% uly lhen extracted
fromthe recess 93. thReEteh Fiﬂathmdam‘é;ﬁ}gép- n't he machr ne TAEREHS at ed
in Figures 9A ‘HFRTSQBdéntaedwjpgfétp@nﬂm laced ad)"a Ei¥ery the fases of thes pppssi bl e
to sinul t aneoumhy ﬁ,ﬁﬁﬁrlthetwent)/ ai T gags" tift MR Mripercaythanp g p. gggcuir rently
initialize thg H‘aﬁnetl c. stgfayY %Wﬁmrwtwwmgr s%igount ed on A19ngF HsAs
mounted in, thR& _ttﬁ)?.fflﬂlksudeuane\oe;e),mwag%ai red fielc tF R grd éithe ddSagj acent
cel I's may caufgurbe sRRgNELinCfield in a Kfageof dhe initalithgy gegge mar kedly. In
some applicat} resetti ?]39111 g dyhentimal pravegedE ransducers may
require | ow rr_a@r%%‘f'{? Heliguse Henlyt this adaghqf #a t&*‘? #P@#&Eﬁ?“-’%ﬁi@m of
adj acent cel |!1"iccakdgrudera RO}, fegr.ade the Gap''t irepreducing hgad i tAed -
unaccept abl e the gk. . However) i n ot Sakf&sies,wﬂibéthéi%i é) efaent. the Field
from achi evi ng gc et Hpnkd fravesss frisging Qg ?,ﬁr i hict i,af_?%‘f @ﬁ. €Xigts4nTo .
count; :ract fHBltidigatcatat QRe iLfs 4 ?Flé’gh ~rcng ich may Ankjbis shel falltegrear @pj acent
o .

cell | eakagesB" o manent f@aﬁﬁygbhe ge "t he, pole
pi eces of ad‘jil ac‘gﬂftpé%:heellp@{é%a%ﬁmm rémaiﬁg_.gtuttrhg ﬁ%%igheg%gggﬁﬁgdﬁguﬁﬁd cel I.
e .

| e . . ¢
magnet s t.oget A Fesyltoini rote-an iph @y omanet i c ERER of e aiFhmapbagst
magnets nay Oge GyH ‘ggj(i nt o tﬁgugfﬁ%i’d%"dm Widesinadefrirtafify ‘@14 nmagnets and,
thus, may bg_noved in é?'n&%‘m%ll@hthmmﬁgncﬁé‘sﬁ'i gt £l Y st he Do6st magnets may
be elim nat ed® it? thelineenaiog ﬁﬁ%?ﬂgié”r el atively %ﬁ éfa"édmaruresm-However)
~ this may decrmedesshge %Jerrber of " LNt MagnétewhichGe e c&’qétom"g et
stroke. Thi E'h%l so requi i eS"33MeHrig appanpanat e‘?ﬁis%@g initialilze afl ng a
first pass, Frofi BenAeadld aniond, QGIYﬁeETSq[Ellﬁ by a secdRY"JasEigwesn6 AvEB passes
are made onraﬁ%oﬁoy&Fgg inﬂé\ si ngl & TFHY, 15Po8pdr with Ired @yl tlvokeB,Show an
enbodi ment of a tray RIETES e hateare nbou@rddnig i%Pe gel L's are spacBd at
rel atively great®e "@Hdﬂﬂmﬁn{agﬁa- those il | ust Patedoysing 62 t The potw el
machi ne 90 Win Bew@egsHIA @nd 9B, fhe 'terr‘%{fﬂﬂebheIhonﬁngidegngs]?pﬁirﬂcI udes a
recess betwpgp {wo tRIRB Ri§%es & 1 wp twrhiich t“@inﬁ‘vir[i‘@ tray 119 IS moved
between, two POSPEimesing Theghd: gy %1i9nLhn | udes tan&8et &4 crn tietmoped.i phery:
The t abs 1$b@mqh@?gqg§.d by the rh S [ Rotsitianeg e s %gleoB.egi \r/ng.al ng
extensions 11,1 b. Thée rtgﬁ ’ﬂ@l&let’smgg@gqmd'[b tray holder FremBl117 that
i ncl udes extensions 113 for engagi ng the Iovvera]ei Pr 8ep region 6y TRY. ~ The
tray holder franme 117 is noveable on the shaft 118 between two positions.
At a first position) wth the tray indexed to the left) five HSAs in each
row of the tray 119 are positioned for reinitialization by five cells ; in
each of the cell arrays 112. As seen best in Figure 11 B, each cell array
includes five cells 115 and six shields I 16. Thus, in the first position
of the tray 119) five HSAs in each tray row are reinitialized by
initializing fields generating in five corresponding cells of each cell
array | 12. For exanple, at the first position ~of the tray I 19, the five
HSAs denoted by reference nuneral 118a in the back row of the tray 119 and
the corresponding .five HSAs in the front row of the tray will have their
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pi eces and reinitialization occurs. The nmagnets and the return path are

t hen renoved, foll owed by renoval of the pole.pieces. The enbodi nent '
‘indicated by reference; nuneral 124 also includes a series nagnetic
circuit, How ever, instead of the |arge End _magnets 121 and 122 of

t he~first enmbodmueidg miy RINGL S U ed ar'e snaller and are distributed
bet ween t he pol %ghe%ssgﬁe\t/ari oﬁsﬁ%a%mﬁétw @rsscdiiposition ®khint N'&, J ndustrial
-appl i cation of i Hv@ade Qﬁam&.m@@ﬂtigqnag}iglc‘y&log of _a reinit? §138284¢ on
nmagnet i zi ng t 0obf diefrﬁg.p,-g?tmdggrngn%é hz}tfi i [ 1Ustrat eoCAfanaeescthe beagnptie viepus! v.
For exanple, it_was. pointedeatt °¢ K nithe magnenisQitshe GRGLE late the use of
a' stationary, ~Fe¥td Bositinmtietd or fisye FaReTRLLon of the rel :Hatsllgf’i t then
field. It ~s cdilcetad nidiai, fhag%e nt%P;i cant . 88 el reashesothe tshi ody pRAgNt
magnet tool stens fromthe ta b 4this caveled: toea aginBO i 99#4 'Is ved From
the first to sSE6hanicalr coepiing hge Infdg@B: 80 "o 420, Qf the too Broé’@rqt f'r . a
| arge rel uct anmecﬁé}ﬂéalsdeg'wefsiu% ntleg/ reduces an&'}"&%‘i&ﬂ?&ltwmseﬁm eledtrol he
soft magnetic ma%eri al of the ﬁoﬂs peleraid; tharicein be iﬁ@&}ﬁ@r‘&iéd)ﬂﬂ[,

el ect r o- magnet™8 ,d.Pfogllgmn inel turns woul d be wound on a sof P caeped
core; one ~or Asieo P’?@H' e placed .in the gap fornmed by the core and
the current woul d @Ygﬁggpl e&gﬁg'fsﬁea%dﬁﬁx 661 with ixpMR‘@':‘éﬁﬁm% p@g(?eti field
in the gap. weHrziling ¢ad @ carhbe pliced i thl.{]gig solid C-sha ] ‘etedded act
continue to asécond ﬁositﬁyﬁ.S%ug}r}’g}h hor sesho 3%&ﬁéfh4méemgm ichergevity
of the pole ceri al . Prov 12,19cationzof] t&c@é&aﬁnsga&fiiﬁn tﬁ@glit-

el ect r o- magnet 1 cRAERY &fbisimovadt toathk firftpolitiol a{gicﬁag i1t g B Bngt h vy
of the desi gnthe aiﬁ@apa@'rgﬁﬁ]ag&e éch ermts U __:._.._,_fl;_;.;_k?!,j*é_@banoelndiiutmct =
~c~itf~ a realﬁggkﬂegl. smal | air . -“b’&geqcsst%thoﬂ\thé;MFﬁgﬂf@gg@AN&p Wi s
configuration, F‘B{Heﬁdﬂyfbgmcodmpqgmoﬁpé@%g:@d*;;w'?EE| dual frerd core

pi ece that i $eparacet.t Dhas, thé FRiq 91?&1' ti.on just pri an $8Pl¢i placasoareof 't he
el ectro- nagnq;hehothtCh[ﬁ sec?d. posSIti L0438 Fhanges -enbrdn'mmgﬂgg, ﬁ-gmt%g,ged of f.
Wth the core _plecCe fenat Ofﬁrﬂtthpcmmﬂ%}iﬁgﬂqoqﬁaﬁﬂge,--HEAS le_?re placed in
the air gap, 69h‘é afutheefitsti gosptid LG u? then turned oFf Yy ¢hdhe magnerabl e
core piece imow(ngm#oot Qle second positi bHIMRRBReczarg wien ties nfligake fii el d and
pernmitting removal of Th °HESAENd mosistonat Thee nvverabresr fid rrent. i s applied
to the coil tUPHsfrings ficids usewbraé&,':iezdl&%.s{niael dis indgcmr%'?t‘}fé’“&rﬁf gap)
the resi dual mhgmiest i A}quﬁ\%ﬁfed or su 1 PRYimymsreinitislzmeidnbor gOV) Si On

of a small rgverse curren Hansdycer. t urns to counter the remant. .| ael d.

A third alt erifali?8BeYZng pppatatas NEisich@d i tion i s schematically

i | 1 ustrat ed RrefeFitgyy gléig,ei Brekhe {o-_r ?n@%?'*." ﬁ@é‘?g@‘t‘é%ﬂéﬁbpmu&ma zellenoi d.

can conprisg a cylin der “of 1661 ok Hieneellare constnetad Hagy a soPE nfaghdpROr t1 ng

or' wrapped_ on 2\ SWHUF‘PS noregnifit et ket ttﬁ';? ol enoi d fornmns- agﬁ‘ﬁgﬁeti zi ng
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rcati

the iriagnejj gi.ng space.. App nigregidualdield Wheh ige GQjo! n
convent i onaﬂ tyei %8ﬁ'€(g§°émﬁﬁgn7§hé oppositgdfabade tﬁétp%gds. i nt oﬁﬁgg#ﬁg{én’gti zi ng
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unwant ed "efHiggt 7§,ltj_9§ s di stur%ancé‘g’b"[t‘ct'%e%lﬁtlle belegleced. @ nounted MR
el ement, or_. colleéti on’ theptocsss nﬁgnemb@m;gﬁr&gh%es.n?ar t he MR el enent.
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core incl ugRgc@ rﬁ)aﬁa 140) an outer POIEY 1&sigesains o nthgnetie sk el 9533142, and a
central . pole I"H3 CIdEXIste i tha aipghp 6i5nthdﬁii§§tarté"r'tﬁg5%1. 9$,tabs i O

rel atively aHﬁéc%tialﬁﬁovJa&?l?o And tﬁlezt a 143c. 'l "oF & moved {or

el ect r o- MegRBion & g@l | 14S is ‘wound arbi8ctndhandc dret MR tr&%k@uée?'?{m(;{he coi |
has connecting w T es \"AFdaRdFieate TBedn tigs E@J{I{ftﬁft[héo a, spur ce of alternative
vol t age (rfdf E&m wljgnedheins P RE, APRLI S the al ter hAPHG! genteaglthri ch i s
then slowy reduced in anplitude toeﬂ}a&}?téfén&qiieecaipnroo-ahimt}@stripe in .




P P degaussing Field. J7 Atray ( 48 -it(~tt~~en ty I-(S,~, s is plac~;i
on a non-magnetic tilted support | 45 having a long slot (not shown) to

‘pass over all tabs of the central pole |143. The cross pieces of the tray)
one of which was previously illustrated b _ y refer ence nuneral m Figure

8) pass i nt otiehe! Bk@hsdd4sC e cepntral pole | 43. Mechani cal guides (not
shown) are U@ed to lower t her%t”ng)}]“’l %t%g°TWé OB(S[FCeCCHt(?'UHtS(}B €0 Hfc pesitidlegaussi ng

tool and to Hf)%@)‘tcfj iptFigurer7d, nhe Mhemgtrhagnter ayislné(gleh%yi‘m%fttﬁgm%glﬂ [e are

two HSAs on ladeRe 4ds @b fhe e, wi de tabs 143a of “thé central” pole 143.
ol ¢ 143. 1 ré‘SA on each dsr%ld%asgioef’t ReVEG FeGanlt pigpestéloss Shamp innFighee cent r al

pol e 143. |:iid. foPtshoiepliugd initiatitieg celt i ahussrth@u @4 g M ﬁg&ﬂ%ﬁ? a{[ar{]aetaéay’

and are .stryeinitifdatio I of feld strength on the
.ends of the ro&s,,aén%%{fgﬂfgﬁea n?ﬁés?aiteef’ggﬁiw {rapylicer is achigwisbt attd al | v

per pendi cul AFWNGEHIS RSN retvroedntor &b sacvdoptisRionpial @8  mEMENC glﬁié.}@& D%Si tions
s 1 to com '

of the out eshéiei\3a Fi y L1 t.ne support 149~ s.fprne
pensate for a[?lgllg-leﬂ}t?g?t E%ﬂggﬁ_@&g lpgv %2’ GOREsRAnginglsiaintavrerd zehe fi el ds

h
will be al oﬁlgnaﬁ% theerdt aneHSA an sepataltmawhowlﬂ%?ﬂi%lﬁ@ﬁﬁ: Wen al ternating

current is TPpplinaGidhat 147) magnetic flux 1s pushed into the
central pol gtﬁ%élm It—(kla*?fﬁlyggBPﬁeg@?cfﬂ%tlpiaa%glgmt#e&"éé‘r?f’ﬁ’almiﬂﬂptﬁ&hﬁo{hﬁl ocvs

t owar d tlhe Positioncbetwaen) %1)¢lelpﬁ¢mh6t h&écﬁbadohtrf)is%@ ﬁQﬁlc rflhtinoht he h
out er pol e the2aj &en s_a, higher vertical extent than the
outer pol es_ 1.0 u;;-rgn?gi de Erﬁ%; uka]\ﬁhﬁgiﬁ 38‘8%@*‘&?3& frbisadiustabiopad neo t heir
outer ed e;c_.l Iffs ony, pmeghagigal 'e'tﬁ@CeHimitiilgsfeatamgtoi'pra{lid&mvaélﬁggcs§éﬁfaces of
t he out er puodlédevess. baIteARAk VY ; ' on .the outer suyrfaces of the -
central polg . g@e gﬁr O\gr Eli olr){'e g??{nhvggﬁom}%&g‘ﬁmlatﬁépﬁ%tl‘r"réR‘é‘ﬁ“&J§éag@¢t. =

bot h. si des ;}‘M The® raviaced Bria statipnanmcelestrosmagiet whicht b BaBpérdEdesid’ @

si npl e U- sifithed] cedstaritr or e etoddd; i dt h,, The use. of the
two outer Q@i%dph%{tégé}%%geéhoe fitgﬁ(ﬁg cg%‘f"efﬁg%‘% ’%é‘?"?eéil%orﬁ??s ?%‘giPHP'y out si de
vicinitys

of the tool's nting interaction with other nearby. devices.

I hen the allt shauld g dedastosd it |
Snort 14 %, do R e Isepl BRRESE N FSeE AT S o the

support 14 y 48 e raised ! e nex
su ort andglg@d\%ﬁ% Q’E"r E))@ fe}}sﬁél ﬁ} §e$i$é'élf@d§‘e F!ﬂ%rlé moxed én and loutvofl itlag atrm

i |1 ustrat i B3P CHEIQUE @pmagnetic field tHedng induted, OTBis GvBids Sh Bteﬂh%lk%@&é."es whi ch
i ncor por at sisatsle effedts bkpthindatsd .ep that may, be erfo p rimed -anY of the
single or II?3 | e ce??hg%nggggpr%%@ ﬁe{relr"(%? F%%@Hrea'r’?ef* 8B+ Hestevahove.
Initially, Comyonent Sonteplate teptdibslisventin hepcbesserRde whah @i ldRRY 18
ectureo! Wenssaonry a5 Al e LT

and out of the air gap. -

- -

As can be appreciated by those skilled in the art, a single cell magnetizing ap-
paratus can be employed to reinitialize a set of HSAs, one by one, by incor-

o 13 . . » . * y
poration into a station employing a robotic positioner. \‘:I'his would not limit
processing according to the invention to tray level. .

Of course, a n{anually op-
erated clell could also be implemented.
- Figure 8 illustrates the disposition of the 20 HSAs for tray-

In thi . level processing.
N this regard, a tray 80 provides mounting support for tray- lev

level processing
to 20 HSAs, one of which is indicated by reference numeral 81. The tray 80

| :)ncludes a plurality of horizontal Support members, one of which is indicated
¥y reference numeral 82, and a plurality of vertical cross pieces,

o . one of which
Ndicated by reference numeral 83. The support members

cross pieces, and



anufactured on a single wafer using known nethods. Foll ow ng head
manuf acture sliders are manufactured beginning in step 1 SI by slicing a
‘wafer with a lura' P hty o' f head assenblies into rows in step 151. The

rows are processe d in step 152 by, for exanple) polishing air bearing
.e produced in step 1 S3 by dicing rows. Each

surf.aces. | ndividuah.sl|ders ar
MBS PRREIE Ara piatnonR. r Bpr aaworachbad. B4 B8N0
)

slider includes a hea

at step 1S4) di skendr perépteup 286 s@pnae Siha" factured. In this regar
the sliders are gg&lrgnqg L flﬁxu?teus?at’ S 6&8%?@%@%‘)@%856@9 S iages pbni es.
- The MR reproduci ng hekds Wntrafiag endaef the BS8sieedadcessibls frem 4 sidver e 1
magnetic state sétay 80.svaFigS Skhd\ey (hOAL Vi .y, or in trayleve
-processi ng, accorbgisdj%e%oa(ﬁhe t eachi ng’shég‘ﬁhe?]@'§g‘16’3} _Q.P%élltﬁg]ﬁ-sglpélpaﬁéismms
may then be degaussed Tn ?Cé’Bt‘XSB,aBfetdlﬁ@fmmbdl@lriyntatioatanﬂrWn{,’@\qggeraeﬁ S
ecessary._ Last, pPle pieepidtbAhe thag. | aSAs and ot her Sub-assenblies are inte

dnv~ ' . grated ' T t.hod and apparatus of the invention have
been . ' present ?&Qﬁr% ?‘*ﬁé‘“@%w dftray; leyehimachine 2atwidna plbrafigusEcel s of B
initialization of MR

best node and pr#ligamend vﬁttbaqﬂiththa%ngt?ﬁﬁégg‘rég\?ér: rgg%}“fg I3 cas showadn of

elements i s done hihgr the afei or t
the |levels pro~~g%Pﬁe:§éU§‘§é?Bf Snlar"eWOBPt.edifhbi.lemys. The @k &ysde B&mduNteyd -

ERERE et e i e
p AR EI A o ol bbbyl o
S_LZ?OP:S?E?: {/:d_dﬂveﬁ)ru?%?&%ghﬂe& at 'E_he s‘;g’?éﬁsf%k {%%\l,aﬂchﬂe:%di W ve
manufactu ' rng. O early, Of Aer PEnTevesia the positiemshaws imFigubeone p
sent invention V§HEFe thecanle pissesi prptmde ipwaRll#itRithe 3 ¥ec kb by thd'feclsl 1N
view of these 93. As Figure 9B shows, a tray 97 with 20 HSAs mounted therein inclﬁdes a

- lower lip 98 that engages the outer periphery of the recess 93 to align the tray
with the f'ecess so that when the cell arrays are driven upwardly into the recess
each cell azir gap aligns: precisely with- the trailing end of a respective HSA. tc; t
Fmrform the reinitialization step concurrently on all of th;é HSAs. .- The rein-
itialization is performed when the multi-stroke drive 94 moves the maénets of
tl.le cells upwardly between the pole pieces to induce the initializing fields in the
au: gaps. Next, the multi-stroke drive 94 pulls: the ;ﬁagnets down into the cell
shxeldg and then pulls the cell arrays downwardly into the tray levermachine
90. The tray 97 is then extracted from the recess 93. T
If the initialization cells in the mabhine illustrated in Figures 9A and 9B are
compact and placed adjacently, then it is possible to ;&ultaneously insert
twenty air gaps into the tray and to concurrently initialize the ma-gm;,tic states

of the MR transducers mounted on all of HSAs mounted in, the tray. How-

ever, undesire.d field leakage between adjacent cells may cause the magnetic
field in any air gap to decrease markedly. In some applications, resetting the
magnetic state of MR transducers may requijre lotv magnetic field strengﬁﬁ
and for this strength, the field of adjacent cell leakage does not degrade the ga ,
field strength to an unacceptable level. However, in other cases leakage mai
Prevent the field from achieving acéeptable levels required for,initialization.



this inventionis to be limted only by the foll ow

I ng clains) which include all such enbodi nents and nodifications.
magnetically setting a magnetic state of a

"CLAI~~IS 1. An apparatus for ( _
har d- bi ased nmagnet or esi stive devi ce) conpr4 sing: opposi ng unmagneti zed pol e
ol e menbers bei ng conposed of

nmenbers . forming & aregnetizi NG Al ot 0| r :
a soft magnetic ”%tg]ﬁ@aggfgqggneﬁgﬁ‘é‘gﬂﬁgdﬁ telq g eneah v giresans dLIceﬂ(;Jda hayicag, a
field strength in iy eV OF - 4B0miaeltoNib g s ; ' er
bei ng sl i degbl y dbsagge@hw\éehbﬁ @ﬁasﬁg,@?%ggﬁggﬁ%inﬁﬁ%@%?jﬁéﬁg Qr%g@&&%d
to the nagnetized nenper for noving ti orenbegndietne edl! i Nkl €
menbers: toward t HSEHICF Pgayde e high nfiagnstic ﬂ@lgi 55iér%t'a)h%pw}f{b5h? ggli%m%ers
: . . : ap; ,
avay Trom the i1 aap 1o 4 SoRG I BRONFIbimates e oH rvgnplaxdrehiet fagt ot
conduct the magne‘P8¥ ¢ inclagdem owith eermagnet i zed menber to tge ?ir ?ap; means
at the second posAlté@atelyICthe @ ' netic shield conposed of soft
magnetic material, f E}'r re%ei v:yr?ggtt ﬁé‘gﬁﬁﬁﬂm B Hlimingtas ifapalls eonfpaned Gt trb@-
VeR:BTRAlGR distanses. nHowever] thig f a@&@ﬁe'tﬁegn'ﬁ@l&ﬁé{ BN ?}ngk
. i ve

magnetic field of™ : -

Gou e gt o B/ . 4G ooy s ot

the magnetized gads initjalizad, dupipp ar fitsti pass ffrah deing! af?ecwpez{q‘?)‘eﬁﬁiy?% g%ggcg%zed

TER e ob) o Bamesmann pSG0R v ol BIRRRLILT 4T, S .

1' res I1A and 11B show an embodiment of a tray level machine 110 in

which cells are spaced at relatively greater distances than those illustrated in
-the tray level machine 90 of Figures 9A and 9B. The tray level machine 110
Includes a recess between two thumbs 111a within which the tra} 119 is moved
betlween: two positions. The tray 119 includes tabs 119a in its periphery: The
tf:lbs 119a are engaged by the thumbs which' are mounted on pivoting exten-
sxops 1L1b. The tray 119 is engaged in a tray holder frame 117 that includes
extensions 113 for engaging the lower lip of the tray: li9. -The tray holder
f.ra}me 117 is @oveable on the shaft 118 between two pbsitions. Ata 'ﬁrst. po-
sition, with the tray indexed to the left, five HSA§ in each row of the tray 119 -
are positioned for reinitialization by five cells.in each of the cell arrays 112.
As- seen best in Figure 11B, each cell array includes five cells llg and six
shields 116. Thus, in the first position of the tray 119, five HSKs in_each tray
Tow are reinitialized by initializix_lg fields generating in five corresponding éells
of each, cell array 112. For example, at the first pos’itior? Bf the tra.y 119, the
five HSAs denoted by reference numeral 1183 in the back row of -the. tray’ll9
anc.l'the corresponding five HSAs in the front row of the tray will have their
traflmg ends positioned in cell air gaps for reinitialization. At the first position.
While the first ten HSAs are being reinitialized, the second ten HSAs including’
all of those in the back row denoted by reference numeral 1 18b and'the corre-
Spf)nding ones in the front row will have their ‘trailing ends shielded by the
Shields 116 of the two cell arrays. In the second position, the tray 119 will be

ind i :
¢Xxed to the right so that the five HSAs denoted by reference numeral [18a

teachi ngs. Therefore,
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. - The apparatus of Maim
~i i MRS scn, I‘,_4-_ T ; ted to the
2 har - bi ased magnetore~istive (k e bl Set et or ol ot Fve Gevi ce
further ,:onpci in the hard-biased aratus of
. i mbly) where i ng device. S The app !
head suspension asse toresistive transduci ng i stive device, wherein
's a hard-biased magnet ng a hard-bi ased hagnetoresis d magnet oresistive
claim1l further T dicbatkoninsof the (B8] B %Ocﬁ?rrggé@ﬁg/eﬁveeﬂsmen WP Prof US
t he hard-bi ased t he hea SUSpen r ) ussi n t he head
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CFaim 7. whor oAb B¢ TRggRets ant PHSCRAE 294 Vi, o sl sment thergbisics
Sauss. 9. The lﬁﬂ@arlaﬁhuuxj‘?#gﬁgg%\gip?tqg:u@f Bheanagmys gmu gﬁp%;g,&céﬁgﬁgoﬁn
per manen?]dm_ig 3—%@1}){?(8;{0?1%'9@dl'mammgﬂﬁfen;ﬁr?éez fet%g n’@}e%bodigmt iridicatedie 9 erﬁ
(0] ] H L s . H -
mmgnet ¢ mai cltvakerdratce @il i bS5 o gl irGi tbucl by 1 oSt e
magneti c I i g;lgﬁegfl Sog,?ﬁ? ﬂaggq ged magnets ml%ha]le? é)?ifuge;ﬁgsllt %@Pﬁgn@ﬁ, thepweeng
for magneti - i zed pol e
magnet or esi st %% Uded/laﬂeﬁrsxa% a;:‘aeir@stnglbt?d 555*(;341 tlge Dﬁgﬂ’iﬁge?-' Z?Qofrp_osed of a
menber s for mi herious ERTIES RS thac affet e L APERElSn 8 S vention h
”ﬁ][ﬂt) e:r;g];g[ | A deach to selemiphtufadt t@iﬁ?@zﬁgggﬁfﬁge@mml tddf‘t‘el'EﬂOfrﬁgi(;F?a:/teeggi r
s ; : ;
magnet i c | si dligsthad f&qdlaqegégﬁqréﬁpmedwammﬁ@%k SatyeBa pRERES: e oy
- magnetic nmemper bex'pgvgnzmplpm e R, S fIR, BE lEo-npanstiodor peneratioy of
of opposi ng d’hYFé‘é‘? § tized nmember bet . -
menbers for mvmmg:ligfgﬁg%af[gcﬂ{;&#ger ;1S conceded that a significant advantagé of the
opposi ng unntpn%nIe%xt magnet tool stems from the fact that when the
moved from the first to second position,

a large re!uctang:e that signifi

moving magnet is
the large aijr 8ap of the tool presents
cantly reduées'any residt?all fields in the soft "
ectro-magnet de-
d on a solid C-shaped core; one or more HSAs
rmed by the core and the current would be ap-
€ 4 magnetic field in the gap. With removal of
core would act continue to act as a Jow strength
coercivity of the Pole material.
magnetic core would curtajl the high

pieces. With a conventional e]

" would be placed in the gap fo
Plied to the coi turns to induc
the Current, the solid C-shaped
horseshoe magnet due to the
large ajr 8ap in the electro-
Capability of the design. -

Provision of a

field strength



22 toward the air gap between the respective pair of opposing unnmagnetized
pol e nmenbers to a first position at which the respective pair of pole
"menbers conduct a magnetic field fromthe magneti zed nmenber to the air gap;
and away fromthe air gap to a second position at which the respective pair
of pol e nenbers (Srg got conduct a magnetitéfield fromthe magnetized nenber
to the air gap; QAssign weaehy &8G9 htihgn including a magnetic shield
conmposed of sof tgaﬁq?r}gti,c _mat_%ri al rlg(e)repﬁ}écleﬁ\rﬁ'ﬂ‘da%“trfﬂ&%éf?%éﬂﬁbfﬁmm And
confining the-nmagheti’C tPeindrigere héArrdgrmtsicz)adgmnb@,rthteqlgch%_lgggqﬂztic
shield; , a pl umadvatbje @ﬁti-@ésﬂ‘uﬂﬁeﬁoecaﬁlg ges%%gensi on assenblies;~e K5 sk
drive head r susgpensi on asserbly havi ng ) Kt Hgdg8rtlirsnpdsaionnosngdigg a
har d- bi ased magnefBé&aEPn\af the electp- aaphenmarhs sbdnd B¢l fod GRS, plurality of
di sk drive headn&gﬁaegsilgﬂe@%ﬁenwﬁ eil? such that the nounti ng]1 B’c?r‘f‘F‘BFP‘o f
each disk dri vebélead suspensi oh PUE e Cag YIS e first positiandomeibr Gfioa

respective air p‘\Si%esp}mmimmhesmr\ghpmmmaﬁng a[?glg,fa arﬁ%stgg,ig‘%\éggga ggtd i zed
udli ng a ans

menber. 12 . Theesisd claim 11, further inc
for receiving t g pl ué?g% ?{)? é)l?éed1ssxﬂévcfpi '9ehe&aeand pogitins, redudiag eRd fdsgf, And
degaussing eactt o f;dd%mttheaamh bengiedts &8 S Ml Y P BRLY i irn
magnetic fie li drive suspensi on ass el .
system of cl ai mp%ll \?\%eﬁezgoﬁpgjéaﬁaﬂ‘ig}?erﬂnﬁ@éﬂmIﬁo@r_isﬁiddcﬁuairpiﬂéraﬁl &4 tg‘;

of claim

magnet i zed nenBesidualnfitlddesn be pedused er su‘E?tQHF{Lny rc"%?@f%%Fd heaavisstitgu
urari () offearber s

11, wherein eaghalfBsvdiel i.zed menber of the p
i ncl udes an el ectapgﬁ%%}%%%&"i@.t & Qi) Syraptatounterithe tdmnateaad.n each

har d- bi ased madgnétiot edtestative fde\birs®; id SoheRhinady ol ased

magnet or esi st i gn%u‘ii@‘lbﬁem the f&'ﬂ? \%" ?ﬁi%g?i“ﬁ%ﬁiﬁ%;ﬁﬂ colﬁ &?ggateq'in '
der c.>f coil turns which are either'self-éupporﬁng or w;rapped oin:eszpc y(l)lrl:.‘ |
The interior of the solenoid forms a magnetizing space which can receive aliray
of .HSAs. The tray of HSAs is placed within the magnetizing space. | Appli-
cation of a current to the cqil turns conventionally induces a magnetic field

t . . 13 M
hat extends into the magnetizing space within the cylinder where the HSAs

are located, thereby initializing their MR elements.

Figure f4 shows a tray level degaussi'ng tool that simultaneously degausses the
suspeés.nons of twenty HSAs. This is required if the stray field from a
nfagneuzed suspension produces unwanted et:fécts such as disturbance of the
b.xas_level of a mounted MR element, or collection of unwanted magnetic -
ticles near the MR element. o~
The degaussing gool i.ncludes a core made of soft magnetic material. The core -
-Includes a base 140, an outer pole 141, a second outer pole 142 a'nd'a central
pole 143. The central pole includes three wide tabs 143a, four ,relativel.

row tabs 143b, and slots [43c. | T
In order to form an electro-magnet, a coil 145 is wound around the centfal pole
123. The .coil has connecting wires 146 and 147 used to connect to a source
0 alternat_we voltage (not shown). The source applies the alternating voltage



16. The apparatus of claim 11, further conprising a plurality of

har d- bi ased nagnet oresi stive devices ) each nounted on the nounting portion
‘of a respective disk drive head suspension assenbly of the plurality of

di sk drive head suspensi on assenblies, wherein each hard-biased
magnet or esi stive device is a hard-bi @ed magnet oresi stive transducing
device. 17. $h§asy389ﬂupﬁw§h9hﬂb%l further conprising a plurality of

har d- bi ased g@gﬁg%O{esiftive devirtEsagd hapetnbigastedtineg nes eSSt i ve

device of the plufalféy %f(ﬂﬂbskbxmn&égasmgaegl i stjve devices being a
har d- bi ased hgo@topRrsisSi g (fJ.ansducer -mount gli on&tathﬁﬁﬁ?ﬁr?‘naolﬁomion of a
drive head suspef&fdi “Hudewns pregtouslyallydttytal bgyrepgfr di sk

11

respective %im?%éwg}%ﬁl e .
dri ve head sus S S &g i8¢ inthSt of claim urt her

i ncl udi ng a Nieahaaldal ¥ujaks @’%?%L S{rlr?aasgﬁej?ts) hél_g?}ﬁs E%%é?mhenwa@ﬂ psHle tl4a.
plurality O&u bo?s&e magnet § beI Ng ditspB¥d do dewgsabe ity inm Ae§Rle B LS of pole
menber s. RS ARS Aegavissing MIEE an8SoRubort £ thétein, AF- A - ANY AV kgy - A

CAL. Ay. A y. When/the. Y

54{ %é] z uﬁk@e\% g] tﬁa}i ﬁ%ﬁﬁ%}‘%@i‘@ﬁﬁcé&f W9 dijAsanh eadicsitie aVkgalgayl cal cal ca

] ca] ca] c: a] calc Pﬁélc‘%aa% cghtra) palechic Afieréls 37k i .

} 11y nengi f»ur manéfy@gg\qkig . HSA on each side of the

| wr mhc Y] ] q?%lg@ca%ca] caj qaﬁg%"c%ﬁ"éﬁﬁ' &9 d4p.c Bndepartipmni 43a e akgal cal cal ca

] f:a] ca) ca]ca § & ﬁeeﬁ]%légxéa]tha]tmf, Q;{‘WS%HC'UL{ONQQ . i |

N: NORW\DXGXtohgthRirt &hbmgﬁéqﬁgf@cgﬁl c Y]] ca] caUl cal cBie¥etclese af fialda) ca] ca ¢

a) ca] ca] cak?@tga&}{!g ca] ca] cal-caJc ‘?:fa &?‘&g]a@d]tc_dz]eqameﬁm@]dﬁ@]:g {1} —pl"&

Sw, *zupj e [ VI’ W) edp ldaij‘(ba]mhca}Q@,}Qﬂ\@ﬁb%ﬁ%ﬁ%{a} 3(:@5;1 ca] caV]ca] c

al] ca] ca] cafsmqux}ttﬂ&@a}&q.]gg%.c &q}@g& gg.béw ) FZ3Pa) re\W}_ ed_Z] cal ca]

ca] ca] ca] ca&&g}ec&,}rctﬁcagcaéca cajca § _é}'EquGel}!%&s]-mmhea]ts%},ﬁﬁ] calea] ca]

ca] ca] ca] cal cal ca] cd! ngle Aaktre HYAstayiin 1hé d:a;% %%}PQ’]&@%@%}'@@ cal ca] ca]
a calc

] ca] ca] ca(

cajcal ca] c?§ e@pgahcbhsaimhpdﬂreaio@a@:&gllg@é?‘]()C_I 818?/&-&. ()-,109%5& ()-s! 10% :

ES |( | ;(: <@§ 0%IWhen -a@h@%ﬁ 'él}r}e@toios/d- sz)p

. ed between 146 and | . )
' pushed into the central pole 143, 7, magaetie flux is

‘ Half of the flux leaye
p ves the central pole and
_ toward the outer pole 141, while the other half flows backward to the

— -

les makes use of l;oth sides of the race traék

turns of a simple U-shaped electro-magnet across

The provision of the two outer po
coil and uses half of the amf)-

the pole t i
Strenpth ray width. The use of the two outer poles also causes the field
S gth to fall off rapidly outside of the tool’s vicinity.

'R
] reventing i i
With other nearby devices, ? entmg ieraction

A ——— et e e

H
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110%& () -- YSlgte(EJ 153 by dicing rows, Each slider includes 3 head structure with an MR
reproducing head. Beginm'ng at step 154, disk drive sub-assemblies are manu-
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Suspension assemblies. The M R reproduc_ing heads on the HSAs produced in
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magnetized member with a magnetic field having a field strength in the
range of 450 to 4500 gauss, the magnetized member being shdeably dlsposed with

Tespect to the pole members;

means conqected to the magnetized member for moving the magnetized

member between the pole members:

toward the air gap to a first position at which the pole members conduct a

magnetic fielld from the magnetized member to the air gap; and

away from the air £ap to a second position at which the pole members do not
conduct the magnetlc field from the magnetized member to the air gap;

means at the second posmon including a magnetic shield composed of soft
magnetic matenal for recelvmg the magnetized member and confi mng the
magnetic field of th¢ magnetized member to the magnetic shield; and

a disk drive head suspension assembly for moving -a hard-biased
magnetoresmtlve device into and out of the air gap in timed relationship with

" movement of the magnetized member.

2. The apparatus of claim 1, wherein the magnetized member includes a

permanent magnet.

3. The apparats of claim 1, wherein the hard-biased magnetoresistive device is
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N7NSNON. M“rﬁa%étoh?s?sti&e device is a hard-biased magnetoresistive transducing device.

5. The apparatus of claim 1 further comprising a hard-bjased magnetoresistive
device, wherein the hard-biased magnetoresistive device is a hard-biased
magnetoresistive (MR) transducer mounted on the head suspension assembly.
6.  The apparatus of claim 1,in conibination with a degaussing means for
degaussing the head suspension’ assembly by applying a decaying magnetic field to
the head suspension assembly,
7. ’An apparatus for magnetically seiting a magnetic state of a hard-biased
magnetoresistive transducer éomprising:
opposing unmagnetized pole members forming a ma'gnetizing air gap, the pole
members being composed of a soft magnetic material; |
a maghetized member with a magnetic field, the magnetized member being
slideably disposed with respect to the pole members;
a disk drive head suspension assembly (HSA) having a hard-biased
magnetoresistive trahsducer mounted fhereon;
: means connected to the magnetized member for movi'ng the magnetized
member between the pole members to a first position at which the pole

members conduct a magnetic field from the magnetized member to the air gap, and

away from the air 8ap to a second position at which the pole members are separated
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magnetic .shield.
11. A system for magnetically setting the magnetic states of a pluraiity of
hard-biased magnetoresistive devices, comprising:

a pluralit}; of pairs of Opposing unmagnetized pole members, eabh pair -
of opposing unmagnetized pole members forming a magnetizing air gap, the pole
members being composed of a soft magnetic material'

a plurality of magnetized members, each with a magnetic field having a
suéngth in the range of 450 to 4500 gauss, each magnetic member being slideably
disposed with T€Spect to a respective pair of Opposing unmagretized pole members;

means connected to the magnetized members for moving each magnetized

member between a respective pair of opposmq unmagnetized pole members:
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the air gap;

means at each second position including a magnétic shield composed of
soft magnetic material for receiving a magnetized member and confining the
magnetic field of the mggngtized member to the magnetic shield;

a plurality of disk (lirive head' suspension assemblies, eaéh disk drive head
suspension assembly having a mounting portion for mounting a hard-biased
magnetoresistive device; ahd

rr;eahs for moving the plurality of disk drive head suspension assemblies, such
that the | niounting portion of each disk drive head suspension 'asséfnbly is
moved into and out of a reépective air gap in synchronism with movement of a
respective magnétized member.

12.' The system of claim 11, further including a degaussing means for receiving

tﬁé plurality of disk drive head suspension assemblies and degaussing each disk drive
head suspension assembly by applying a decaying magnetic field to the disk drive
head suspension assembly .

13." The system of claim 11, wherein each ;nagnetized member of the plurality of

magnetized members includes a permanent magnet,
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drive head suspension assembly of the plurality of disk drive head suspension

assemblles, wherein each hard-bjased magnetoresistive device is a hard-biased

magnetoresistive transducing device.

17. The system of claim 11, further comprising a plurality of hard-biased

magnetoresistive devices each hard—blased magnetoresistive device of the plurality

of hard- biased magnetoresistive devices being a hard-blased magnetoresistive

transducer mounted on a mounting portion of a respective disk drive head suspension

assembly of the plurality of disk drive head suspension assemblies.

18.

The system of claim 1"1, further including a plurality of boost magnets,

each boost magnet of the plurality of boost magnets being disposed respective

adjacent pairs of pole members.



