" e3eF6TEZ 1 APR 2003 .,~"~~. METHOD OF MANUFACTURI NG SLI DER MATERI ALS,
METHOD OF MANUFACTURI NG SLI DERS, AND SLI DER MATERI ALS BACKGRQJN? ﬁﬁﬁkﬁous
JNVENTION 1. Field of the Invention The present invention relatf&s to a

met hod of manufacturing sliders, a nethod of manufacturing shki-der
materials, and slider materials that are used for manufacturing sliders for
thin-filmmagnetic heads, for exanple. 2. Description O“M“Mﬁ“m@mm Art A
flying-type thin-fil mnmagnetic head .used for a nmagnetic and so
on is generally made up of a thin-filmmagnetic head slider «(t:hat may be
simply called a slider) having a thin-filmmagnetic head el enent provided
at the traili nMEAFRODf OFMMANUFACTURENG SAZDERMATERIAES)pri ses a rail
whose surface functions as a medium facing surface (an air bearing surface)
and a t apEEFH OGP FWANUBRADTPRING SLIBERS! ANDSEIRER MATORIALSe. The
rail flies slightly above the surface of a recording nediumsuch as a
magnetic disk by neans of air flow fromthe tapered section or step. A
thin-filmnmagnetic head el ement generally used is a conposite-type el enent

made up " i tic transducer for witing and a
BACKYSOURR OF THERVENT

magnet or esi eading. In general, such thin-film
magnet i ad. sliders are fornmed through cutting a wafer in one direction
in whi cﬁ'gﬁ‘éﬁ %Hntglete%“’ﬁg ¥ ders (called slider sections in the follow ng
description)_each including a thin-filmmagnetjc head el enent, are arranged
in a plural i 1§e Bresegkdnvention gelates faq TBOA QfmangaCkTing shdeRpre 2403 -2
whi ch the slider sections are arranged in a rowis thereby formed. Rails
are t hermedoseef manufactueingshider matezials and sliden materaly thas exe uppd
manuf act uring process of the sliders includes a step of processing a
sur f ace foomznufheturenig slidérmcion ghinsfilmonaghetie heafls dor exhimgdet he medi um
facing surface for convenience) of the bar, that is, grinding or |apping

t he nedidiDdseeiptpnsefithedtelatet Artst ep of cutting the wafer into the bars.
The order of the step of processing the nmedium facing surface and the step

of cutting tAflyweseypd thin-fihe Magtetichedd sised ford hegiinadic diskaRysdag t he
medi um facing surface and cutting the wafer, as described later. In the

step of RPELeRiNFehdrRINERAMENS 'Mhﬁpﬁhﬁq&fghétié ﬁeﬁ&%ﬁﬁé?ﬁtﬂﬂ%a&he MR
a

hei ght and the throat héight of each thin-filmmagnetic head el ement forned

in the [ i AikLgl 1 ' cy of
the sur fasinly BT P hal Ak hACHTAEhDAL ReRA LRSS PAPpRGAHEATY P
| engt h (hei . he n e f I Jredi um f aci ng
surface %%gt%%ﬂglége&geee%@%%ﬂgde hrg‘gﬁ %@egrﬁ%%g&tbﬁé&?@#&? ﬁta?’%érght) of the
magneti ¢_pol e of. an.i ng).g)cti on nagnhet i transc}uce betv%%g. an entd c)l ose to
the nmediTmSeaRces BS 254 Mt IEIRES 5 B AR EYF8FPowi ng
method is generally taken to process. the jedium faci suy fages of.. bars and
cut t i ng AR fepere{sschig a5 stepear the end BRthe A TN Sider ot B Tl der
sections_is cut froma wafer, The bar is fixed to a specific jig by bonding
t he sur filHeeshghtlyahexe thp sysface of 8 negardipgimedium sHgh 8% BAENEHICt he ji g.
The medi um facing surface of the bar thus fixed to the jig is then
pr ocessékisk Piiimears pbaliriflow ftdne ghe tapered sestivndristephe fol | owi ng
description. The first nmethod is disclosed in, for exanple, Published
A thin-film magnetic head element generally used is a composite-type
element made up of layers of an induction magnetic transducer for writing
and a magnetoresistive (MR) element for reading.
In general, such thin-film magnetic head sliders are formed through
cutting a wafer in one direction in which sections to be sliders (called slider

sections in the following description) each including a thin-film magnetic

head element are arranged in a plurality of rows. A block called a bar in

AR
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2 1 APR 20D3 -3 Unexam ned Japanese Patent Application Hei 10-228617
(1998), Published ‘Unexani ned Japanese Patent Application Hei 8-Z2133APR 2003
(1996), and Published Unexam ned Japanese Patent Application Hei 9-274714
(1997). In prior art, second to sixth methods descri bed bel ow have been
proposed, in addition to the above-described first nethod, for processing
the nmedi um faci ng surfaces of bars and cutting a wafer into the bars. The
second nethod is, as shown in FIG 7 of U S Patent No. 5,406,694, for
exanple, a specific length of block including rows of slider sections is
cut froma wafer. The block is fixed to a specific jig by bonding the
sur f ace witichithelslidek sogass & dxrangedindi xow isaddiargby doifmed t Bailsargi g. The
medi um faci ng surface of the block thus fixed to the jig is then processed.

The bl ogkehFoihied if the ibak ndedte MAORcUrEdte/thd slidéxs. sur f aces have been
processed. The third nethod is, as shown in FIG 3 of Published Unexam ned

Japanese Patppl Ff@@fhﬁﬁfﬂﬂ% p .eséb?ﬁ?e';él}d&%qggl)ude A st rSees%%xY@éer i's

fixed to a spec J1g and"the nmedium facing surface of the wafer fixed to

the jigJ [ sad. y ] . r nedi um faci ng
surfacesguhg#gq%g’gn&%r%ggiégﬁ??gw#eé?%%cr%%%%%g%gicg,ﬁegécwgﬁ%%#% FIG 7 of
Publ i shed .Unexam ned Japanese Ratent .Appl,i cation Hei 4-289511,.for exanple,
et or IBFRE SHEGE REPRTSSapR A DE LN A trEPACIE.OF IAPIRBRBE! 511 dor
sections cyt froma vvaEﬁeCr is utilized. A reference surfa%e oppgsite to the
medi um fEedign faangsuriceand agten obsuthing: wagﬁrdeé%ébﬂ. athe LB¢er or
block is then fixed to a specific jig by bonding the reference surface to

. the ji g.ortpeofithesteprofiiroedssing the nm%uanpfafymg owrfaee padithe steripfim f aci ng
surface. A bar is thus separated 2 ? APR 2003 -4 while fixed to the jig
and t he owttingrtheavafey isto fheckarst dapeadsan nethodscefysmodessihg thefth method is,
as shown in FIG 8 and FIG 9 of Published Unexam ned Japanese Patent

Appl i catmediumifgeiagerurfice ahd895idg tHeowaforanpldescrabediiager.uti | i zed has
slider sections fornmed such that medi um facing surfaces of adjacent rows

face each othethestepwliproesssinpelsd hodi@mt faginesnifard, at it flirddties of
adj acent rows face each other. The wafer is cut at a position where the

sur f acesh@MRShdight Antthe Breoa i héizhi B e 3K Eﬁﬁﬁﬁhﬁ%ﬁﬁgﬁéﬁéh@hﬂer to obtain a
bl ock including two rows of slider sections. A specific jigis fixed to

each en . . dh&fi ck is

t hen cu'(tje I%I'Eﬁ%glt g(})rslfll ﬁbﬁtgﬁé?g%lﬁ% {rsrhelgllmg%ag g%r?e;?glaarsh@r@ f acegH%a%@&g%%hgot her to
separate i t i L] T hHhum faci ng
cur t ace 25 UEd ke’ trPaceodfsR 3R iehE S ob b e SFHERER L
FIG 10 ,an | 1 _of, RPuhbl i shed Unexam ned se Paten | {cation Hei
o, 28051 Foiph isfheepth BiolehBSefmer atend o U BEF erpepbRlose B th& S ch

t hat medi um faci ng surfaces of adjacent. r face, each ather .or surfaces
oppos! § MPGTAdactie e nib et ice et Lt thont Betehs o dBe 1886 ot her
The wafer is cutf at a posjition where_ the nediumfacing surfaces face each
ot her t dheighdy af theymagretispoleiphaninduetior masngticdaansdueardhpiwesnspeci fi ¢
jigis fixed to one nediumfacing surface of the bl ock through the use of
an adheginvend Tlose do ttbe mediuonficing syrfage faadethefothe ebdock is then
processed. A specific jigis fixed to the other medium facing surface thus
processed t himopmjbr avethesllowiag methes is@enéhally takdrs tapraeksedhé r om t he one
medi um faci ng surface and this nediumfacing surface is processed. The

bl ock i smediunfadngeairfaces ofbarLandeutting acesfer iRtcltlPPaR003 hat is, a

bar including a row of slider sections is cut from a wafer. The bar is fixed to
a specific jig by bonding the surface of the bar opposite to the medium facing
surface to the jig. The medium facing surface of the bar thus fixed to the jig
is then processed. This method is called a first method in the following

description. The first method is disclosed in, for example, Published



‘opposite to the nediumfacing surfaces face each other to separate the
block into two bars. Cf the foregoing methods, in the first mettpdd AR] 2R3
.including a row of slider sections is cut fromthe wafer. The bar is fixed
to-the jig and the nediumfacing surface of the separated bar is then
processed. Consequently, the bar is often affected by the state of the
interface between the bar and the jig or by warpage caused by bondi ng and
likely to be deforned and to forma.gurvature and the like. As a result, it
is likely that processing accuracy of the surface of the bar processed is
reduced and deformation occurs, such as curvatures of the |ayers (pattern)
maki ng Umnexaminedlapanesedptent Appheatiat &lee10s2286 1 998),t Pebhished | n
addition, it is difficult to precisely control the resistance of the M

el ement Uddxaniiet el aplaineas ®atéet Apphedtite H¥B-31534 5(199®)edde difficult to
precisely fabricate thinfil mnmagnetic head sliders with excellent

proper t PeplishBd Ungexldrhinedish siosk PATBhD ARDlichfiEn H &K 27A¢1 4 ¢ 9g7)t WO rows of
slider sections is cut fromthe wafer and the block is fixed to'the jig. In
this case, 1acydy ol el didth b chhRS GeShindipdibhla Phlgy descr i bed

es e block 1s

above may r t sinté't In and easy to deform Furthernore,

in the {i nd. sixih t Rods, in,the..bl.ack. inchudi two rows . pf slider
sect | onerondhely i el R MBS RoodridcreEinara et s R el A8, 2
opposite ipnp dipection to the head el enents infthe other row. As a result,
the nu 1gm C%SVE%G?‘? zf’if‘ra'ﬂfﬁ‘é@% AV RIRE RO ASNE i ng surface and
separating the bar increases. In contrast, the second tqQ fourth nethods do
not i ncl ude kheesecpag raethodis, agphowsdn Flkr.(7 of HeS.aPatensMNe-&. 486,684, bl ock
including two rows of slider sections cut off froma wafer to the jig.

Ther ef ofar, exampleh a\apesifint lengph obblock includingyewd of slidew sectidns isteaitt hird and
fourth nmethods, every tinme a bar is separated, the step is required for
fixing fiven aakaferor Theddack s fikal to g specifietjimcby bgndire ey swrfatd ofk from t he
j1g. The manufacturing process is thereby conplicated and the production

ef fi ci ethy blackraghositd.tolthe trhedium facing ishofhce ttbehe hpe TiHe edivaf er as an
obj ect whose nedium facing surface is processed is changed, depending on

the numbgling@fsukfiee ofthé blskkr tHRfitedto fHRYBE M ther Prddassadf eThe Bluekequent |y,
handl i ng of the wafer is inconvenient when the nediumfacing surface is

Pr 0CeS S e th B e HREKi vk Paci Al fdgs Bhvb MReBfdssal nConveni ent

when the nedium facing surface is processed since the | ength of each bar

separ at od vanicind eI RIS AANFEHed Lexkhgka Ul 1] 2o

i ncludes a plu rows o I "sections an as a specific w dth.

h hi R-fi] [ . el j | ied ' d
g ect 1 SAPoE DRBRY Ao bR BT Rk aoPoRl FeEniSEls ANatd8 coparating
one uelIRFH 6 REAHRGLHE ABRY R, mPOiTE (AT S AHaioh (REI TGS IO OS] | dor

sectiong gnd has a, spegific, wdth is obtained froma tectgngul ar wafer

wi t hout TRAS PEOCORRe ot Pa SYATeT i5 HLFw laltgfbaswmmeél% 1p8c width from
a circular_wafer, a single rectangular block 202 is obtained froma

ci r cul apuxfases hava bpen proesssedt | as shown in FIG 15. However, when the

bl ock 202 is obtained as descri bed above, a 2 1 APR 2003 relatively

| ar ge port i dihedburthemethed 190 shoym ih EFI1Qe igfRublishfedt Hoesamdned02 to t he

Japanese Patent Application Hei 4-289511, for example, a wafer or a block
having a specific length and including rows of slider sections cut from a
wafer is utilized. A reference surface opposite to the medium facing surface
of the wafer or block is processed. The wafer or block is then fixed to a
specific jig by bonding the reference surface to the jig. The wafer or block is

cut at a position to be the medium facing surface. A bar is thus separated



‘periphery of the wafer 201 is wasted. Therefore, the nunber of sliders
obtained fromthe 'single wafer 201 is reduced. 5 SUMARY OF THE PNYEAPR Q803
dt is an object of the invention to provide a nethod of manufacturing
sliders, a nmethod of manufacturing slider materials, and slider materials
for facilitating processing and increasing the nunber of sliders obtained
as large as possible 1 o when sliders are fabricated through the use of a
circul ar-pl ate-shaped wafer in which gows of sections to be sliders are
arranged. A nethod of the invention is provided for manufacturing slider
materials. The slider materials are used for fabricating sliders having
medi um fwhiladixedrtodbegipandithe mefiam fadngsucfessiofighe bapés poocessed.The
slider materials each have a specific 1s width and include a plurality of

rows of sectThafiftlo rixthblas,dd sivyven ah FIGe@ amd 816, Orafédhildished. The net hod
I ncludes the steps of fabricating a circul ar-pl ate-shaped wafer including

the pl Ur@héia\{m‘ihféed JupaRésed PRt jfrl{b%tfo% beid bfers Hedals8gd119%@d 1 n the one

orientation; ormng the slider materials through cutting at | east

and f
three t y&&%@f& Iﬁ'avf&;ﬁg Lﬁﬁizgggﬁdﬁsﬁlgiéé&‘ s%Eti{:vH?fd’i%&{]s% t‘ﬂ@}ﬁfﬁhgﬁﬁ# thiinge types

of slider ma el ng ent from eac east either

w dth or_the n . of .rows 0of thg sactions o be the. sl.iders, t hod of
the 1 nventierd bl Abadingaf¥a be kath A AetRdarr itk Bk dne G aci ng
surfacesf on whliggh spefci(gi C proces ing Iglﬁ erformqed. The rreuthh(%d i ncl udes the
st eps of ‘AFRK FUARFITL IR UL QW SpREE EASh QPR WEHA GFHG R plurality 25
of rows of _sectionst%]g be the sliders aligned in_one orientation; formng

slider rRasitien whengthg mriapesopgosite te the medinm facing SB¥fg€?r°e age; &g

materi al s_out of the wafer, ) ) ) .
other to obtain a block including two rows of slider sections. A specific jig is

fixed to each end face of the block through the use of an adhesive. The block
is then cut at a position where the medium facing surfaces face each other to
separate the block into two bars each fixed to the jig. The medium facing
surface of each bar is then processed.

The sixth method is, as shown in FIG. 10 and FIG. 11 of Published
Unexamined Japanese Patent Application Hei 4-289511, for example, a
wafer utilized has slider sections formed such that medium facing surfaces of
adjacent rows face each other or surfaces opposite to the medium facing
surfaces of adjacent rows face each other. The wafer is cut at a position
where the medium facing surfaces face each other to obtain a block including
two rows of slider sections. A specific jig is fixed to one medium facing
surface of the block through the use of an adhesive. The other medium
facing surface of the block is then processed. A specific jig is fixed to the
other medium facing surface thus processed through the use of an adhesive.
The jig 1s detached from the one medium facing surface and this medium

facing surface is processed. The block is cut at a position where the surfaces



Z 1 APR ~u~3 s the at least three types of slider materials each having a
specific width and including some of the rows of the sections t@ HeAPRe2003
.sliders aligned in the one orientation, and being different from each ot her
in-at least either wwdth or the nunber of the rows of the sections to be
the sliders; performng the specific s processing on one of the rows of the
sections to be the sliders |ocated at an end of each of the slider
materials; formng a slider aggregatenmade up of the one of the rows of the
sections to be the sliders on which the processing has been perforned,

t hrough cutting each of the slider materials having gone through the

pr ocessiapposetado the medjunhfachg darfacedh favegachaghento sgpatade the dbdock
aggregate. to Slider materials of the invention each have a specific width
and i nclivtetwoplags.al ity of cows of sections to be sliders aligned in one
orientation. The slidE~r materials are obtained through cutting at | east

three types @ftﬁ@ﬁ)rﬁébﬂ%rmﬂﬁicﬁ‘fs' ﬁiﬁh@mst%e%&d flkdibar IrEElﬁaﬁTgSQWbeV\’af er
including the pluralrty of rows of the sections to be the sliders aligned

in the fﬁ?)ﬁi&%b@ﬂ%ﬂg isoéhtf% tﬁfe wER! EI‘Fiefbear ¥ARe o t_]gﬁ‘ani]lst gaterials

being d rent from eac In at ast e| er w or t e nunber of
rows of th& gt |10ns er Fe S%I I d cgglm n% teo the nmet hod of
manuf actdr h ' Bgrs 5 & P?iléa tbr%d 0f aﬁ?? Ting sI i ders, or the
sl i der terlals of .t elnv rials e rmsdthrough
Ut £ ng COTReRaRHFy sy bt {hudtien aBbetedbsheheerinse of Fs GriepmaPeREh 20 wi i ns
out of the circul ar-pl ate- shaped wafer. As a result Lhe nunber of the
sl'i ders thstharand thohe onbymarnagescansed hygeongingsnd bkely tabq he i nventi on
one orientation neans that portions to be the nedium faci ngd{sur faces of the
sect i onglafermed and tolfprmara coevaduonandithedikieon Ay & resalt mibtin dikedy that
manuf acturing slider materials, the nmethod of manufacturing 25 sliders, or
t he sli deocessing netwracy of hke snvfane obthe harpeoeseed if radveedamat i s any of
76.2 mm (3 inches), 152.4 mm (6 inches) and 203.2 mm (8 inches).

deformation occurs, such as curvatures of the layers (pattern) making up the

thin-film magnetic head elements formed in the bar. In addition, it is

difficult to precisely control the resistance of the MR element, the MR height

and the throat height. It is therefore difficult to precisely fabricate thin-

film magnetic head sliders with excellent properties.

In the fifth and sixth methods, the block including two rows of slider

sections is cut from the wafer and the block is fixed to the jig. In this case,

too, problems similar to those of the first method described above may result

since the block is thin and easy to deform. Furthermore, in the fifth and

sixth methods, in the block including two rows of slider sections, the thin-

film magnetic head elements in one of the rows are opposite in direction to

the head elements in the other row. As a result, the number of steps

required for processing the medium facing surface and separating the bar

increases.

In contrast, the second to fourth methods do not include the step of



2 1 APR 2003 9 in the nmethod of manufacturing slider materials, the method
of manufacturing sliders, or the slider materials, the w dths of2 t1hAPRI20@gr
materials my be two types. In this case, the widths of the slider
mat-erials may be two types of 69.6 nmt 5 and 57.6mt5% 5 In the nethod of
manuf acturing slider materials, the method of manufacturing sliders, or the
slider materials, the wdths of the slider materials may be three types. In
this case, the widths of the slider pgterials nay be three types of 69.6 nm
t 5t % 57.6 mmt 5 % and 38.4 mMmmt5 % In the nmethod of manufacturing
slider materials, the nmethod of manufacturing 1o sliders, or the slider

mat er i al Sixintghe sepaxhae basrtorrtilatks imsydingcivoe eow e of slidert sactiomsscudfoff he
sections to be the sliders. In the nmethod of nmanufacturing slider

mat er i al front havafer hodhofigmaMterefons, 11 shovdestatedprdbilemsl ddatedvédri al s,
the sections to be the sliders may include thin-filmmagnetic head

el enents. 15Hgwdig, ARINOtiA] aBRTHHAL MotRES VRS tiBd §aalis, the method of

manuf acturing sliders, or the slider materials, tthe step of perform ng the

ohec 1 Cediagasl ) 9504 LA ROB g 8L s gt B groc um el
| nventi on i\l apoear MoEe GUbLY, f.OM Vel QLA ONIR S5 GILRIESD 20 BRIEF
thereby complicated and the production efficiency is reduced. In the third
method, the shape of the wafer as an object whose medium facing surface is
processed is changed, depending on the number of rows of slider sections
remaining in the wafer. Consequently, handling of the wafer is
inconvenient when the medium facing surface is processed. In the fourth
method, too, handling of the wafer is inconvenient when the medium facing
surface is processed since the length of each bar separated varies.
In the second method, in contrast, the block utilized includes a
plurality of rows of slider sections and has a specific width. The thin-film
magnetic head elements in the slider sections face toward one direction.
The steps of processing the medium facing surface and separating the bar
are repeated. These steps are thus easily performed.
A block as the one used in the second method, for example, that
includes rows of slider sections and has a specific width is obtained from a
rectangular wafer without waste.
In contrast, to obtain a block having a specific width from a circular
wafer, a single rectangular block 202 is obtained from a circular wafer 201 in

prior art, as shown in FIG. 15.

However, when the block 202 is obtained as described above, a



FIG 1 is an explanatory viewillustrating an exanple of arrang?anquQ %JU?
APR 24J -10 of slider materials in the case in which three types of slide
materials are cut out froma 3-inch wafer, according to an enbodi nent of
the invention. FIG 2 is an explanatory view illustrating an exanpl e of
arrangenment of slider materials in the case in which two types of slider
materials are cut out froma 3-inch wafer, according to the enbodi nent.
FIG 3 is an explanatory viewillustrating an exanple of arrangenent of
slider materials in the case in which two types of slider nmaterials are cut
out froma 6-inch wafer, according to t e enbodiment. FIG 4 is an

s e T
B T e R e

illustratin exanpl € of hgenment o ria
in which t ; | rigls are cut out froman 8-inch wafer,
accordi ng ;"fgo%rﬁ@@glﬁg%ﬁﬁgﬂ?& Eﬁéﬁu‘%ﬂ's an explanatory view illustrating

part of a wafer of an enbodi nent of the invention. FIG7 is a cross section
of a thin-hlmmagnetic head el ement portion in the wafer of the enbodi nent.

5 SUMMARY OF THE INVENTION

it is an object of the invention to provide a method of manufacturing sliders, a
method of manufacturing slider materials, and slider materials for facilitating
processing and increasing the number of sliders obtained as large as possible

10 when sliders are fabricated through the use of a circular-plate-shaped wafer in
which rows of sections to be sliders are arranged.

A method of the invention is provided for manufacturing slider materials. The
slider materials are used for fabricating sliders having medium facing surfaces on
which specific processing is performed. The slider materials each have a specific

15 width and include a plurality of rows of sections to be the sliders aligned in one
orientation. The method includes the steps of fabricating a circular-plate-shaped
wafer including the plurality of rows of the sections to be the sliders aligned in the
one orientation; and forming the slider materials through cutting at least three types
of slider materials out of the wafer, the at least three types of slider materials being

20 different from each other in at least either width or the number of rows of the
sections to be the sliders.

A method of the invention is provided for manufacturing sliders having
medium facing surfaces on which specific processing is performed. The method
includes the steps of fabricating a circular-plate-shaped wafer including a plurality

25 of rows of sections to be the sliders aligned in one orientation; forming slider

materials through cutting at least three types of the slider materials out of the wafer,



'FIG 8 is a flowhart for illustrating manufacturing steps of th(i waf er of
kd

the enbodinent. FIG 9 is a perspective viewillustrating the sl €dérAPR i3
-material of the enbodinent joined to a processing jig. FIG 10 is an
explanatory view for illustrating the step of lapping the slider material

of the enbodi nent. 21 APR~~~~-11 FIG 11 is a perspective view

illustrating the state in which an end face of the slider material is

covered with a protection material, according to the enbodinment. FIG 12 is
a perspective view for illustrating the_step of cutting the slider material
in the enmbodinent. FIG 13 is an expl angtory view for illustrating the step

of form ”g.tﬁé‘i%Zle'ggtb@é&r@f&seIgff%liﬂ%%‘léﬁ% A "Havitd ;aa\%ﬁg%ﬁ% Ov?id?ﬂ e

aggregate int I's an expl anat

11 ustrat ncibdif Sof Of uReRAIPhE e ShAIoRL 1 %He HIILRRAL B1dkd B hatipd ont.

FIG 15 is an explanatory view strating a prior-a nmet hod Tor

cutting outyfeReisRI4h@ beld elfferéAtondm EAdhC BinaF swtqeastDéer\ﬁBﬂP%'ﬁ%bPﬂ ON

OF THE PREFERRED EMBODI MENT A preferred embodi ment of the invention w

now be desGiunhf dfnthdefoid ofithd seefiGHsChir Bet et HIRIeAS COERAMING thél'spelciigs -
Reference is nownmade to FIG 1 to FIG 5 to describe slider materi als and

a nmet hod ofprogessingnisriends thd eows bbthefsectichsetoliedinemsiitersfloddied ahurindast. The
slider materials of the enbodi nent are used for manufacturing sliders each
of whi ch i reachaeé theaslider mdtetiats; fagniagiacsliden dgglegateninadea diphafthe omedefuhef aci ng
surface on which specific processing is perfornmed. Each of the slider

mat eri al s irows ofithe sections t9l be theadlidersvan witick the propessing bas beernipedormed,
(hereinafter called slider sections) arranged in one orientation and has a
speci fi ¢ witlrongh rHttingegaehefdhe rlider atarialshfadng @ope arossh 4he Rspcassing:
enbodi nent includes, the steps of: fabricati a circul ar-pl at e-shaped waf er
ol udi ng. ABIRITARG f pers BropShisepagyng He e agoregéte’

10 Slider materials of the invention each have a specific width and include a
plurality of rows of sections to be sliders aligned in one orientation. The slider
materials are obtained through cutting at least three types of the slider materials
out of a circular-plate-shaped wafer including the plurality of rows of the sections to
be the sliders aligned in the one orientation, the at least three types of slider

15  materials being different from each other in at least either width or the humber of
rows of the sections to be the sliders.

According to the method of manufacturing slider materials, the method of
manufacturing sliders, or the slider materials of the invention, the slider materials
are formed through cutting a plurality of types of slider materials having different

20  widths out of the circular-plate-shaped wafer. As a result, the number of the sliders
obtained from the wafer is as large as possible.

In the invention one orientation means that portions to be the medium facing
surfaces of the sections to be the sliders face one direction.

In the method of manufacturing slider materials, the method of manufacturing

25 sliders, or the slider materials of the invention, a diameter of the wafer is any of

76.2 mm (3 inches), 152.4 mm (6 inches) and 203.2 mm (8 inches).



rows of slider sections arranged in one orientation; and separating a
plurality of types of slider materials having widths different f ﬁg\;ﬂj}f 03
-another fromthe wafer to obtain slider materials. In this enbod nt r?g
dianeter of the circul ar-pl ate-shaped wafer may be 76.2 nmm (3 inches),
152.4 mm (6 inches), or 203.2 nm (8 inches), for exanple. In the follow ng
description the wafers each having a dianeter of 76.2 mm (3 inches)) 152.4
nm (6 inches), or 203.2 nm (8 inches) are called a 3-inch wafer, a 6-inch
waf er, and an 8-inch wafer, respectively. In this enbodi nent the nunber of
types of slider materials may be two or" three, for exanple. FIG 1 is an
expl anat ory vi i i > eﬁ:@l@ | erials
for obtaining t rHeeerjn?@'%Eej?fo gﬁ%g.@iﬁ@%?%ﬁéﬁe@&%f@% a BF%&@V\%‘Q%N M this
exanpl e t hepesrd YiaRe Slidet halBFialSPhe vidths of i sikibB nistdhisld aif 5e 8RS Yd from
a 3-inch water la. In FIG 1to FIG 5 the slider material's 11A, T1B and
11C are al gpthidiehseatiRiwittis ofAhe Bliddtinsterisls FRACHE U Wpeb OF 0EWMRNLERNGL. The
slider materials 11A, 11B and 11C each include a plurality of rows of
slider sechh®8B%3.6anmangel in one orientation and have a specific width. In
FIG 1 a plurality of rows of slider sections are horizontally arranged and
each ofs t he r owstheanéthodbéchanofactyingrslidér hateribisf thermethod loé neethufactatingpne  of
the rows. The width of each of the slider materials 11A, 11B and 11C is the
hor i zont al slidens)tdn thf slielec materialsh ¢heswidther ofrthe elidetiinsatérdals niayeatided lypesn FlI G
1. Anong the slider materials 11A, 11B and 11C, the material 11Ais

great est i i thisdeaseathe wisthsef theisiderimaterigistmay bedoieg types06€9.6 mpetdat eri al
11Cis sma| | est. 2 1 APR 2003 -13 I n the exanple shown in FIG 1, the
slider mat & P41 MIE Ph N it MM I portion of the 3-inch wafer la

| ocated in the nt er recti.qn. The?ﬂ's1 [ materials 11B

i h i.cal ..di li.d
et ol PR eietnid of BRnEERS side NS nf el O emilackuig 11

respec}i ve i de Ll ' . i p of
nd at % neolet Srite Sler MABAUS, fe Sl ndterid, M) o iE GF I BOFrilh 4PF, 0
fromthe peeideBesns B8belthe skgdrer | a toward the interior and having a
specific wmdth 1s excluded fromthe portions to be the slider materials. In

FIG 1 a brokefm thehgethbd bERbAGfatilfing sEderMhaterids, tAe niéthod bPMantidctutity from
the wafer la. The wwdth of the slider material 11A nmay be 69.6 mMm 5’% for
exanpl e. Tdliders, dir the Bliddranateriale) theedeetiorad © Bd Bheralidere nday. bchnde tthin-fim f or
exanple. The width of the slider materials 11C nmay be 38.4 nmt 5 % for
exanpl e. Ghageefle hefadtelementseri al s 11A to 11 C, slider sections located in a
region having a specific width (about the width of two slider sections)
from efds t owalndhe meethodiaf wanulagiuang glidefimatarials.che sethed gf mapufackiingof "t he

0% on TR 57 S e s S PSP b BB 15"
I n th'éaclﬁaé %pg*n@g&@%rfgé?sgl%lsq%l tﬁQ%idrﬁifégéirgés acteg.e slider material 11A

i ncl udes IOWS usa er sec ns; 1or exanple. The two slider

materials 11B ggfh érg!é 'rftﬂ'ﬁ'?er ]&:j%ﬁ%’)’sfe%iuréécﬂﬁ?ﬁ%‘faﬁédéieBf € lihgition | Wil

exanple. The two sl mat er s 11C ea € 12 rows of 30 usable

sl i der secéﬂp@gsmo}@fu"?mmhg.foﬁ“ﬁ,g dedchipfioh.€xpl anatory view illustrating an
exanpl e of ‘arrangenent of slider materials for obtaining two types of
sliderpomaterials froma 3-inch 2 1 APR 2003 - 14 wafer. In this exanple
two types of slider materials 11A and 11B are obtained fromthe 3-inch

waf er | a. BRIEFAPESGRIFTHON OF THEDRAWINNGSmterial s 11A and 11B in the wafer
la is simlar to the exanple showmn in FIG 1. FIG 3 is an explanatory view
illustrating an exanple of arrangenent of slider materials for obtaining
two types of slider materials froma 6-inch wafer. In the exanple shown in
FIG 3, tJdGslliigian explpeatpen \dew dinstrafingcsvexample plaangemgnt cut out froma
portion of the 6-inch wafer 1b located in the center in the vertical
direction. The slider materials 11B are cut out from



"portions on top of and at the bottom of each of the materials 11Al1. Slider
materials |1 Az are each cut out froma portion on top of upper onés JoAPRhZ((3
-materials 11B and a portion at the bottom of |ower ones of the materials
11B. The slider materials 11A1 and 11A2 belong to the sane type as the
slider material 11A and are the sane as the material 11A in width. Here,
the pitch of the slider sections in arow, the pitch of rows of the slider
sections, and the nunber of usabl e-dlgi-der sections in a rowin each of the
slider materials are assuned to be simlar to the exanple showmn in FIG 1.
In this case, in the exanple shown in FIG 3, the slider materials 11Al
each i rdfiakdler myaterinls inthe casrein which three types eksligerrmaterials angetutnat eri al s
| 1 Az each include 40 rows of slider sections, for exanple. The slider

mat er i adwt fral ®8ecnchwafedenctdrdingztocin ahbdéimertof tresinvieatioaxanpl e.

Al t hough the two kinds of slider materials are obtained fromthe 6-inch

waf er in thBI@x2ipha «pdavatody Vidw iBustrAfingl diflekanmplebf almnkbmdnt pl ace of
the materials 11A2 nay be cut out so that the three kinds of slider

Mat er i adfS1ile® MRfeRidl8 tn theThabd tn KHiOK bwbRHEs of sliddr MRReriAldFeclt FIG 4 is
an explanatory view illustrating an exanple of arrangenent of slider

mat er i t-al i fin§lal -Hpe%]rialsfroman 8-inch wafer.
In thea(él%a%g eé)?h%mv?%e&\ll%&%ﬁﬁgrﬁgh%gr |odr% 0 %t he 8-inch wafer |c | ocated
a slider terial 11B11.is cut out

in the cent ip.the vertical direchion i

froma port A ois PRemntre ot ifudtarfens tEimbie SEafie B on: o
direction.,. Slide terials 11A11 . are. cut out fro ortions on sides of the
Sl dor SiHlider mhatertals 1h 6he Gare HhFIRPEFEO FYRISOLIRIR RAKRAR O Gr 11 ons on
top of and at the bottomof the materials 11A11 and 11B11, the portions

| ocat eomitnfrmaaﬁrleahévaﬂer,t#@oxé@pgztertha|ene#crdée%qrﬁn. Slider materials 11B12
are cut out_fromportions on sides of the slider material 11A12. Three
slider nat eFiGl ¢ i3 2BEXPhaRRtGYY yiew iBystrhtingan esampde of argngameatt i on on
top of upper ones of the material 11A12 and 11B12. Another three slider
mat er i adfslideBiBateirtade dn shd eaby is wdeclatwo cypenaf slidamnaterials ane att t he
bottom of | ower ones of the material 11A12 and 11B12. Two slider materials

11A13 péwtcfedmsanl 8-inyh svaferadceoedingaotthé eambalipmeiti on on top of upper ones
of the materials 11B13. Another two slider materials 11A13 placed side by

si de are CUFIGQUS i$ haBxpl@dRitorpvidw illistratinkndthel exemplees of the
materials 11B13. Two slider materials 11B14 placed side by side are cut out

from a pRhhizemeaR of SRAS MMRBRAILHEhLade B WRICH tvid Bypel/biliddRot her two
slider materials 11B14 placed side by side are cut out froma portion at

the botLamgfisl et Qe Froh &rbg-iﬁgﬁ WfEl %c&c?f?ﬂﬁg tcg"fthg%hﬂﬁfi&re@n@' s 11Ald are

each cut out froma portion on top of upper one f the materi als 11B14 and
SRR B P M S e A S
-16 embodiment of the invention.

FIG.7 is a cross section of a thin-film magnetic head element portion in
the wafer of the embodiment.

FIG. 8 is a flowchart for illustrating manufacturing steps of the wafer
of the embodiment.

FIG. 9 is a perspective view illustrating the slider material of the
embodiment joined to a processing jig.

FIG. 10 is an explanatory view for illustrating the step of lapping the

slider material of the embodiment.



type as the slider material 11A and are the sane as the materi al éli‘é@R a0
width. Simlarly, the'slider materials 11B11, 11B12, IIBla and 1181 éhgl
-to the sanme type as the slider material 11B and are the sane as the

material 11B in width. Here, the pitch of the slider sections in a row, the
pitch of rows of the slider sections, and the nunber of usable slider
sections in arowin each of the slider materials are assuned to be simlar
to the exanple showmn in FIG 1. In-tlli-s case, according to the exanple

shown in FIG 4, for exanple: the slider materials 11A11 and 11B11 each

i ncl ude 74 Eﬂﬁs of slider sections; the slider materials 11A12 and 11B12
each i ncl udBlGgl} s@ Perspectiye viewdiusirating hesstage in wehieh paiend fages each
include 19 rows of slider sections; the slider materials || Als each include
47 r owfdheglidgemateridlds sovared withdeprotectéen materipnhiaccondimg tocthede 20 rows
of slider sections; and the slider materials 11A14 each include 19 rows of
slider exebodinment. FIG 5 is an explanatory view illustrating an exanpl e of
arrangenent of slider materials for obtaining two types of slider materials

froman 8-iFDIA. Y2ieh pekfpddbiiresrawiios iBhsiating theGtep of tittin@ehd i on of the
8-inch wafer Ic located in the center in the vertical direction, a slider

mat er i adlidbiARdtdrialGHitheWmbéPiméntportion of the wafer 1c located in the
center in the horizontal direction. Slider materials 11B21 are cut out from

portions ongpfhdes: | J 4 i der ials
11B22 pl ace]él‘f%i S%I%éntsesg}aﬁgdrtgﬁia{%ﬁﬂ rugr%#d;é%;})%}:}g‘?%ﬁe%o# ft"g’g“%g?{‘ﬁé

mat eri al s 1B21. Another three.slider material.s 11B22 pl aced side
by o1 adnig gaetate BT Pe b SR00 Shrtalod LS SHABE ARRIRAIR A ol & 1121 and
11B21. T\I\E g.l i‘%ﬁ-; materials 11A22 2 1 APR 2003 -17 placed side by side
are cut®BEPMMBHr a portion on top of upper ones of the naterials 11B22.
Anot her two ffjéi gzgr mater'ials 11A22 ?Ia ed side by side are cut, out froma
portion at TH& bbis amesplanatery sievs Iggrilkustrating the ptemalmeparatipes| i der
materials 11B2s placed side by side are cut out froma portion on top of
upper diesliseraggregaterindhe embodimentot her two slider materials 11B2s

pl aced side by side are cut out froma portion at the bottom of | ower ones
of the mat eF1@I 35 isla@ 2xpBinatery wieve forailllsistriotdsg apgrieastt mathalforf rom a
portion on top of upper ones of the materials 11B2s and a portion at the
bot t om afttingwart renemgflat biockstfrom al GrdilB2 wafbe slider materials 11A21,
11A22 and 11A2a belong to the sane type as the slider nmaterial 11A and are
t he sarPETAILED DESCRIPTION OF VHE PREFERREAD EMBODEVENT material s
11B21, 11B22 and 11B2s belong to the sane type as the slider material 11B

and are theA padRrAsl éBodRheht & thbiBvbAtivh Wl nb% e dddipibRUtiaMeehilt he
slider sections in a row, the pitch of rows of the slider sections, and the

nunber ‘thhgéféékﬁ‘:ém?n&f aéﬁﬁﬁ%ﬂg'ﬂﬁﬁﬁgﬁ.i n each of the slider materials

are assune e si ar tot xanpl e"shown in FIG 1. In this case,

accor di ng. Lg by EXATRLY S0 BIGH & FlG, s FRIRESldepSualdefis Materials

11A21 and I each ‘1 nc rows of “sl'i der sections; I der
mat eri al s; 11B ach include.20 rows of i der, sections,,the slider
ot o | A7 4 HOBoR At drliarfiing thefRmgorthp SEIDEBRAE AL the v tiiEy
materi al,s 11B2s each jnclude 20 rows of slider sectipns; .and the slider
mat er i Zlhye ideramg %aisrfé{t@aéébmllwt&remeaﬁr mwl%ﬁgwagtshéa@] the two
types of slider, materials are gbtained fromthe 8-inch .
each of which includes a thin-film magnetic head element and has a medium
facing surface on which specific processing is performed. Each of the slider
materials includes a plurality of rows of sections to be sliders (hereinafter
called slider sections) arranged in one orientation and has a specific width.

The method of manufacturing slider materials of the embodiment includes

the steps of: fabricating a circular-plate-shaped wafer including a plurality of



Q9 APR ~0~~ - 18 wafer in each of the exanples shown in FIG 4 and FIG 5,

three slider materials 11Cin place of the two materials 11&z1zw égﬁ z@@
-materials 11B23 pl aced side by side nmay be cut out so that the Hr t S
of slider materials are obtained fromthe 8-inch wafer. Reference is now
made to FIG 6 to describe the configuration of the wafer of the
enbodi nent. FIG 6 shows part of the wafer. In the wafer 1 (that represents
the wafers la, 1b and Ic) a pluralidg-of rows of slider sections 2 are
aligned. The wafer 1 includes: inter-row cutting sections 3 each provided
to be a position at which adjacent ones of the rows are to be separated,
and i ntreysrabwlidar sestdonscarmagged n pne\areantationpand separating aat whi ch
adj acent ones of the slider sections 2 are to be separated in each row. In
each ofpluradityl afdgpes ef slidersmaterials mvingwidihsdifferemdfroralomeent 21 is
formed. Each of the head el enents 21 has: an el enent section 22 including
an i ndugiother frypethmgnadss to ébtais dlider mandrials. MR el enent; and a plurality of
el ectrodes 23 for electrically connecting the el enent section 22 to an

external dew fifis ehbddi@ewdtBe dlambersdfithelcifRtht-peShdipRdaraaged in one
orientation. The head elenents 21 in the slider sections 2 face one

di rectigly hbmd PenMABShched 150 in?r? ﬁkﬁfé%mto@%‘i)aig&nﬂhe@%tcga@) # amount  of

processing I s formed near the medi umTaci ng=surface-side end of each of the

intra- regi\ﬁ’nfﬁﬂz.t i F&g Fﬁgg&:l%g%eslg?ip{tﬁgl RS G hfers Haht aqf(iiﬁé a ?n?e@gr é? b for

moni toring are inter-row cutting®Sections 3 for

el ectri | y _cannectin e detection, el 25 1o a xtern devi ce.
Further@g# §¥mi 10 e%?@#ﬁlmﬁgg%%g),ﬁ?@%% ) Hﬁ%rﬁrteo‘ialﬁliﬁ& Are forned
2 1 APR 203 - 19 in each of the intra-row cutting seciions 4. as conductor s
for el E%’c"f‘%c‘ﬁﬁ%% %gr‘r‘ﬁlggt‘?’ﬁ re aad g &mehowa reﬁ%?ﬁecﬁ“ge{yo {Rdhi%spect i ve

el ectrodes 26a and 26b._ The_detection el enent 25 nay be a resistance

el ementenpprstiment $heraker af tpesiod shider matesiads may be tvo 9rdhiesdpbns.
Reference is now made to FIG 7 to FIG 14 to describe a nethod of

manuf acxammeg. sl i der materials and a nethod of manufacturing thin-film
magneti ¢ heads of an enbodi nent of the invention in detail. The nethod of
manuf act ur i Al.sl isden explagrdtatys visw ilhastratibg dinnexemplecofimirangement eps of
formng a wafer and fabricating slider materials. In addition to these

st eps, dof Bldeeidutdrials foarrvftaddingithged typesidfishidergngteorinlbéads a03-ihéh s

enbodi nent includes the steps of processing; fabricating a slider

aggr egay ffer.2Nth t1fiblexaaiplBGhdéd fiffes- of lslidePenfteeitds M AS QIBIAA 21@RkEr, the
circul ar-pl ate-shaped wafer 1 is forned. The wafer 1 includes a plurality

of 1 OWgLedinll sk éggihbﬂ_r%lli%& hgnegqy FTPRCPLFIENS $hé QNdet Tdtafiads eP Of

fabricating slider materials, a plurality of kinds of slider materials 11

(that rQp@r o ] ?d%?d 0 Qt?p%‘ to 11B14,
11A21 tlggi i\ggéﬁiéglérlgoﬂ%f@gﬁ%gv‘%#gz%ﬁé er e?trwl %ﬁge%’%%}gut out from
t he waf . h t | det. i 11, 108l of slider
sect | onghyPighds" The HiReF MARLATEAER, TR A SHRIORE A $1.701 i ger
mat eri al. s are thu ained. In the step of processin specific
proces Qlﬂﬁa]lg@ 063{’?"&9?&31%%}] S§Rong a’f%@gﬁaﬁg e %‘{i"? loéb%’? ®%cated at an
end of one_of the slider materials 11. Thi rocessi ng includes |apping a
surfacép?@ﬁsévwﬁedh%%%di %Qi‘é‘iﬁhft& row of ghder ERCLMS A¥S | cating a slider
aggregate, the_slider materials Processed

horizontally arranged and each of the rows is located on top or at the bottom

of the adjacent one of the rows. The width of each of the slider materials

11A, 11B and 11C is the horizontal length of each of the slider materials 114,

11B and 11C in FIG. 1. Among the slider materials 11A, 11B and 11C, the

material 11A is greatest in width and the material 11B is the second greatest.

The material 11C is smallest.



2 1 APR 2003 -20 are separated to obtain a slider aggregate nade up of a
row of slider sections processed. In the step of fabricating s?if \@ﬁe

- slider aggregate is separated to obtain sliders. The foregoing~s 2{@

now be described in detail. Referring to FIG 7 and FIG 8, the step of
formng a wafer will be first described. FIG 7 is a cross section of the
thin-filmmagnetic head elenent 21 in the wafer 1. FIG 8 is a flowhart
showi ng manufacturing steps of the-waf-er 1. According to the manufacturing
steps of the wafer 1, an insulating film 73 nmade of alumna (A zGs), for
exanple, is fqornmed on a substrate 72 made _of al um num oxi de and titanium
car bi de (Allncherexgmplesshawm i FdG 4t the shday materal 13Anscubpntiosnd | ayer
74 for a reproducing head is formed on the insulating film73 (step S 102).
A bot t enpertiosl of thep3-indhwatembalbbcatediinuthenegnteo in ¢hanpttécalidiredtiom.f or ned on
the bottom shield |ayer 74 (step S103). Next, an MR elenent 76 for

r epr odUithd slidérsmhoeriald TIB tihe cpdtipfroahpertiogagn top of Zbd abtthehe sane ti ne,
the detection elenent 25 is formed on the bottomshield gap film75 (step

S104) . PY¥etdm of tRe neAdsial NN, $BGRLtivelye MHOEId G mabérihRt 11@asdcat d gap film

75 and the MR el enent 76 such that one end of each of the leads is

connec : i g | eads 27a and 27b
for notr??l?gir‘(?xnl gpgﬁf %lrnﬁﬂé‘gqgr? zﬁaef%})e% l?%%él?hn?fetﬁg nfggf)él?iﬁl imIIB;’S and the

det ecti t t f C I i,s electrically
connectrg%)?e%ﬁ{é%g d@?eeg%éigﬁ egl%erﬁ&eiﬁg fg%g(tgltee%%@b%}. 3%21%‘?5%?&& shield gap
film77 is forned on the,bottom shield f.ilm,7 t MR el enent 76
(st op &ouard Hhantetibon i AR » F8efE° rath da g e Ao Hhe KorbioRST e
shield gap fil 75 and.77. -shi el d- cum bott om pol.e l.ayer, 78 is then
For med PR e %rf@iﬁrgﬂﬁ@rbalaapf\mtﬂﬁﬁ’a- iR EQq@‘ﬂ‘ fng gngicatgsshe 528 6E8r di ng gap

| ayer 79 nmade qof alumna, for, exanple, is forned on the

t op- shipzier-axtrtleek Wt put fromyjle wader Taep S 108). A thin-filmcoil 81 is
formed on a photoresi st I%eer 80 on the recordi ?ﬁ gap Iai//er 79 (step S109).
The coil 81Thewidth pbtheshidercmapenial 1 npobe 69 oxm| Hfehs, dor Next, a top
pole layer 82 is fornmed on the photoresist |ayer 80 (step S 110). A rear
porti oexainpglbe The wolth dfaheslider grateriads AiBhhagibde>6 nEGE FY6,ifori n
contact with the top-shield-cunbottompole |ayer 78 and nagnetically

coupl edxahgrler oThhexidthaflthepliden nedtecialo A2l may belB8wh miimatt b $6,cfoanected to

the MR el enent 76 and a bunp not shown that is connected to the thin-film

coi | 8lkxanfplbOr Féachiofthe nSatERials TBA tBWTITS slider 8B&¢hd Ivdhted #h 40 be the
el ectrodes 26a and 26b for nonitoring are forned such that |ower ends

t her eofye@ioh Kh ARk d i§1§’ééiﬂc gﬁﬂfl@g&%tttﬂeWiﬁth%@?@o%iﬂe@@gc@gﬂs)(ﬁévﬁp S111).

Next, a protection l'ayer 83 made of alumna, for exanple, is fornmed to
cover Le.l LWLt h the
or ot ectias PR Bl sfs oo Herdsd R oidt Bhe rofEql TTRAEBCRRIREIRA 1 103 |
pol i sh and the bu are exposed (step S113). Next, in the step of

fabri c§?ftﬁ%nss?fed3§m%§atari als, as already described with reference to FIG 1
to FIG 5, | ural jty, of .kin of .slider.materials .1 e cut _qut fromthe
v cul ar - Enteple g puth TS shider ROTHETSH adpigcel HE: e cur the
wafer 1 a cutting apparatys used for, K sen conductor, manufactyring that has a
bl ade ttbem%\wfﬁw&sqf%eg#&eﬁsseemom I A] mpy, ]ékﬁﬂﬁlcé,se’df‘et%ﬁonded is used.
2 1 APR 2003 -22 The step of processing will now be described. In this step
speci f e¥apde shewagn ElGet fthendidesmatarial LiAmdludes 62 raewp@d56sect i ons t hat

is located at an end of one of the slider materials 11. It is preferred to
uti | i zaisahke sidederectiane; foxtlexapiplencThditmy sluder metemalsrihideath si i der
sections in this step, as described |ater. Therefore, if the slider

mat er i ahdudlé 19utowabf 46 asablesslitkl sections)dor deampieinbFhe efvorsdiderof sl i der
sections in the step of fabricating slider materials, it is preferred to

di vi de pidterimé @1 Caazhlihclutdedl 2 rivy bfBOisable SRASY scttondlfsrastamplel udi ng
four to ten rows of slider sections.

FIG. 2 is an explanatory view illustrating an example of arrangement

of slider materials for obtaining two types of slider materials from a 3-inch



"In the step of processing, as shown in FIG 9, an end face ofdiqe Ehider
material 11 is bonded to a processing jig 32. The end face th bA edllds

- opposite to the end face 31 where the nediumfacing surface is |ocated.

Next, processing is perfornmed on the end face 31 of the slider material 11

bonded to the jig 32, that is, the surface to be the nediumfacing surface.

Such processing is grinding using a grinding apparatus, |apping using a

| appi ng apparatus 33 shown in FIG -1@,- and so on. The MR heights and the

throat heights are thereby precisely defined. To lap the end face 31 of the

slider material 11, output signals of each detection el ement 25 obtai ned

t hr ougivalee elethisszample twe typeswf shder muserigde 114 50d Hdd age ng t he end

face 31 are nonitored. Pressure applied to each part of the slider nmateri al

11 is abtameddrom theshoncdewndert e Jdlbearraigemadst of tthelglertthaterdgder at i on

the end face 31 is | apped while the straightness of the pattern of the

t hi n-fil1A andneBiia theastafdreneintsimdlar toohieaskaniplehshowadinBlGadi ng surface is

adj usted. The MR heights and throat heights of the head el enents 21 in the

row are pregiGes ¥s 88fkphthatory viewriRit@ating hnl&arBpRPoP4 rrhabeineaii Ng a head

aggregate will now be described. In this step, as shown in FIG 11, the end

; 3L ei o X C _  shed q
face 5PreHAEPEIErials fok AbtAlhe P PRROElGer ihiRPiplflonl A% BRH T PTG
34 C . i Gl t t f
54 Y EEC PR CARRBle LABGH 30 4 bR SRl E ekl 71 S5 o
ase nat.eri ucti,v.e aﬂpstance.

be anti-gtatic,tape ose. b |, i ncl udes d

The. or U8 PY STAAREPFETaGEoRR PRETGh af hs PrincRater fdomtestn
photolithography. In. this case, e dry filmresist my be used as a

phot or &SR m?% ‘zeef&lqaﬂ dixschan; oth'GfSCE R R ian] W BT Ot fOhe ot ep of
fabricating a head aggregate, as shown in FIG 12, the slider material 11
i s t herPortiongpndop aliandatihsabeitem efifack afitheanateriale 1341 s Sbidesred with
the protection material 34, such that a row of slider sections including

t he endnatarialgllide arepachtcud ot drom [aeporsinn o tomef uppeponemottheal s 11. In
this case) the slider material 11 is cut at the inter-row cutting section 3
shown imatdrialsd.1Brimed aqwraibnsdti therbodtoon iof bowémisnsephat mdtdnals 11 sl i der
materials 11 is a slider aggregate 41 made up of the row of slider section
havi ng feneliddy wagdrinlsoTEEsand 11A0 belmgstoetheodarhaltype ak ithg sidoead
aggregate, processing of the surface to be the nedium facing surfaces and

cut ti nanatedidleneehfd 228 theREnASad tiee Aldtefhl TRAGhivdthll remain. In the step
of fabricating a head aggregate, although not shown, the section of the

sl ider aggr@gal, @hd hitch SHR Mok $060oAL1,E b EWIZhE PIRRRFIEWsbEItRE Sect i on.
In this step, as shown in FIG 13, a plurality of "slider aggregates 41 are
2 ~ AP =24 1 j [ : k t chi

: sl g%g%g?tﬁgns 4N }?elhgﬁl%?ﬁ'o?u%%rsli&deq@(&:ﬁ{)gghztf @g& Er?fegcﬁ gf etching

is for € surfaces o e's aggrega e medium faci ng
surfacesg. T h the use_of th hot oresi st .pattern.; the sli ggr egat es
31 ar o e RGP SR a BER Rt P B8 RS B5' Huls oo i BT Snes o

be the nedi up.facin rfaces .of .the slider_agar tes 41. T tep of
Pabri cdri g s ders e cRamnie shedd il 3ol Al Ratenaltdidn T °F o
14, the pJurality of slider aggregates, 41 in ich,the rails are forned are
al i gne&aakdnaed@al&@ r%v%ggw&f segtions, foF g 8gr &é‘ﬁt ey materiAls| | dor
aggregates 41 are cut at the intra-row cutting sections 4 shown in FIG 6
by a cudderegchppelugded) rayvs absliderisestionshier exgmpleed Thecdidedi ng to the
enbodi ment described so far, a plurality of types of slider materials 11
havi ng miatefriale 1l B atthhismiclude 42trowatof shider séntians; forl exgohplee- shaped wafer 1
to obtain the slider materials 11. As a result, it is possible to reduce
wast ed por tAlthesugh thé éewodfinds of slidevinalberialssavedstaimddfroal tHd 6tiachbt ai ned.
The nunber of sliders 51 obtained fromthe circular wafer 1 is as large as

possi biveafeASs ehé eRfmiple thewaNTBORINES) tthe (R 1Rt drfalk 18 (P Placaldf Met hod as
shown in FIG 15, the nunber of sliders 51 obtained fromthe 3-inch wafer

1a 1S icheneARerhied 149 mPbe SR Sug L0 ghatERS EhiRk 1BNALSF Sliddr fRlkiped 1 om the

6-inch wafer | IS | NCrease Yo OF NDr e. unber of sliders 51

obt ai ngd. { LRSS R B 1R akss, | S i ncreased by 60 %or nore.




According to the enbodi ment, the slider material 11 utilized ing¢ludes rows
of slider sections aligned in one orientation and has a specifi i ARR . zuu3
- Through the use of the slider material 11, the steps of processing of the
2-1 APR 2003 -25 surface to be nediumfacing surfaces and separating the
slider aggregate 41 are repeated. As a result) these steps are easily
performed. According to the enbodi nent, the nmediumfacing surfaces in the
state of the slider material 11 arelbapped. It is thereby possible to
reduce danage to the nmedium facing surfaces such as twists or canbers and
to irrprovenégﬁ flatness_of the medium facing surfaces.,As a result,
thin-film et ivapexplanatasy vievailinyraasancexamplielaraggamendpt ai ned.
I f the manufacturing steps include the step that requires different sorts
of handifishidepmatiesi $fqreobtﬁm19gitm05typ_es@épgdelr matenialsh from dnHyingh t he
materials 11, handling of the materials 11 is conplicated when the nunber
of mat evafelrs IndtheexmnpleaskyewnAnddGli4)dn taop drtreofoidai $aimeh wiafer bunber of
types of slider materials 11 is as snmall as two or three. As a result,

handl i gctedtingheweatdtinsthelvdr$icabPlireeti6 AR slidat achtedidd 118,] & Afssible to
obtain a | arge nunber of sliders 51. Handling of the slider materials 11 is

compl i CAftFHom! LPortidn bitthd WHRG' 1 0ochQMInOfheS¢drilEF ir? 8R4 h8RZohthieach of the

materials 11 is greatly different fromthat of the other nmaterials 11. It

is ther r t n f -slider.: i.ans i n each
of the (ﬁg élii)llia?.| ?lﬁérﬁgfiF%ltshllq%‘IéHg%g{étl ?F%fr?‘gf]8§£t1ﬁé ?ﬁgl(ﬁeﬁ et?@of rows of
sli der tions. i h .Lhe ter 11 is_too,shall he nunber of
repet i tsﬁlt;%rc% l@?tsetrhag lglﬁgbs()%]fl&%r glglggrsl?LSSi%?mtaﬁg c?ﬁ]?f“ﬁi’éo FBLRESum f aci ng
surfaces and cutting i.s requced, and.t e st re,thereby conplicat ed.
I n cont Bé’?,ani%fattﬂ’é’glmf roc%g ern%értﬁlsgﬁ?‘db?nggiﬁ?bﬁyeiﬂ?rg‘ﬁ\éﬁ of the
materigls 11 is_ too, Jarge, the states of the slider materjal 11 are greatly
di f f er SREatEBHRSDA eindhe pnial digephioar. SPlideyy magemabinklBw@geni ng i n
Z 1 APR 2003 -26 the slider material 11 is large and small The

char acteatiost ifeam pertione en sidepelidesdidey materiak 1:dp2mafhvee shder vary.
Therefore, the nunmber of rows of slider sections in each of the naterials
11 i s pneferials|ilB4is placed.side by silengre ontt dwet froimoalipoetion onttepalfeqmpesdes 26
for monitoring connected to the detection elenents 25 are fornmed in the

i nt er - romys@ftthe myateerlildAs, andrilBie wahethet.thAse slidesmaterinbelPBisch of the
slider sections 2 in each rowis reduced while high-precision processing is

achi evaslaédd sideibyt difle @2k @at 0P fIne AEFYrEioASat tHe bisttemt dflewan ongpuit of
processi ng. The nunber of thin-fil mnmagnetic heads obtained is thus

i ncr eas@d- mAREINI 179, ta?tdﬂﬁ?.?.“?@o@}f&er hAri#asaqi,; 9 BlRlaHa By25 and the

| eads 27 for nonitoring are tfornmed in the intra-row cutting sections 4. As
a resuldide ayve cut out from a portion on top of upper ones of the materials 11Bs3.

Another two slider materials 11A;3 placed side by side are cut out from a
portion at the bottom of lower ones of the materials 11B13. Two slider
materials 11B14 placed side by side are cut out from a portion on top of upper
ones of the materials 11A13. Another two slider materials 11B14 placed side
by side are cut out from a portion at the bottom of lower ones of the materials
11A;3. Slider materials 11A14 are each cut out from a portion on top of
upper ones of the materials 11B;14 and a portion at the bottom of lower ones of
the materials 11Ba4.

The slider materials 11A1;, 11A12, 11A;13 and 11A14 belong to the same



It is possible to manufacture thin-filmmagnetic heads in which the | eads
27 connected to the detection elenments 25 would not remain. It sl M?Brmmre
- possible to prevent the adverse effects such as the | eads catching noi ses
or causing static damage. The invention is not limted to the enbodi nent
descri bed above but may be practiced in still other ways. For exanple, the
nunber of kinds of the slider materials 11 may be four or nore. The width
of the slider materials 11 is not {1l6ited to those nentioned in the
f oregoi ng enbodi ment. The nunber of rows of slider sections included in one
of the slider .erials 11 may be two or three, or eleyen or nore. The
i nvent tBRe a%thgﬁlﬁﬁﬁmaéar%lﬁi%%rerﬁ}e%Wﬁ-arsmhmmaqu"ewgads but may be
applied to sliders utilized in other applications, such as sliders used for
heads #pitupBimilarlyy Groslidergmatenialsr ddbici HPdal BBuamliyiBwbaergcal 2 1
APR 2003 -27 recording systemor a magneto-optical recording system
Accor diteghe eamecypetasahecflidernnateeialriliandiate thewherd @ the maderml hod of
manuf acturing sliders, or the sliders of the invention, a plurality of
ki nds QfiBsini witthrateri al s having different widths are cut out fromthe
circul arpl at e-shaped wafer to obtain the slider materials. As a result,

processi ng Hérel 8ké bifchlcTdhk Rlides Bedtith/Sa ¢bw! i pltbHOF roRE @FkRE foOr
manuf acturing sliders fromthe circul ar-pl ate-shaped wafer. The nunber of

b . . \ | i ) i f ot q
\S/alr i S{ I%gﬁgf gﬁ;&?ﬂ'xs’, %nﬁstheq{&ﬁbéls oPasSHIB sﬁdeggggt?%’ﬁ% }r%l ??]'g%l Jirt'ig%(ﬁfo I ons an

_ the present invention are possi n ti t he above
Leach’ 963 shlibr bk BRICLAL S BP (HBUSERIAN LhE el Aeb: CRRG, O Che
1. In this case, according to the example shown in FIG. 4, for example:
the slider materials 11A;1 and 11By; each include 74 rows of slider sections;
the slider materials 11A;2 and 11B;2 each include 48 rows of slider sections;
the slider materials 11B;3 each include 19 rows of slider sections;
the slider materials 11A;13 each include 47 rows of slider sections;
the slider materials 11B14 each include 20 rows of slider sections; and
the slider materials 11A14 each include 19 rows of slider sections.
FIG. 5 is an explanatory view illustrating an example of arrangement
of slider materials for obtaining two types of slider materials from an 8-inch
wafer. In the example shown in FIG. 5, in a portion of the 8-inch wafer 1c
located in the center in the vertical direction, a slider material 11A2; is cut
out from a portion of the wafer 1c located in the center in the horizontal
direction. Slider materials 11Bs; are cut out from portions on sides of the
slider material 11Az;. Three slider materials 11Bg2 placed side by side are
cut out from a portion on top of the materials 11A2; and 11Bzi;. Another

three slider materials 11B22 placed side by side are cut out from a portion at

the bottom of the materials 11As; and 11B2;. Two slider materials 11Az2e



" be practiced otherw se than as specifically descri bed. 2 1 APR 2003 What
is clained is: 28 1. A method of nanufacturing slider material € % ABRs2003er
materials being used for fabricating sliders having nmedium facing surfaces
on which specific processing 5 is perforned, the slider materials each
having a specific width and including a plurality of rows of sections to be
the sliders aligned in one orientation, the nethod including the steps of:
fabricating a circul ar-pl ate-shapedl@afer including the plurality of rows
of the sections to be the sliders aligned in the one orientation; and 10
formng the slider materials through cutting at | east three types of slider
mat er i dilacasugidetbyside wae ent ouhérom al parsiont on tep of/ppBersdnes ofdde materi al s
being different fromeach other in at |least either wiwdth or the nunber of
rows ofmateridediliBons Anothertthve didedanateridlsA1Abhelaetside bycidelang to cl ai m
1 wherein a diameter of the wafer is any of 76.2 nm 152.4 nmm and 203.2 nmm

3. The oo draif @Opelititth 4Dtk Bottbh stieweir dnebof vhe iteefals NEBsd.i der
materials are two types. 20 4. The nethod according to claim3 wherein the

W dt hs o §hBeiA6FialS BB A 1acaH SideWy $iMBaTe Vut 6%t $oth 2FsrdRon 68T 5% 5.
The met hod according to claim1l wherei'n the widths of the slider materials
25 are tBB ro?%pbxpgﬁes of the materials 11A22. Another two slider materials 11B23

placed side by side are cut out from a portion at the bottom of lower ones of

the materials 11A2s. Slider materials 11Az3 are each cut out from a portion

on top of upper ones of the materials 11B23 and a portion at the bottom of

lower ones of the materials 11Bss.

The slider materials 11A2;, 11A22 and 11A23 belong to the same type as

the slider material 11A and are the same as the material 11A in width.

Similarly, the slider materials 11B2;, 11Bg22 and 11B23 belong to the same

type as the slider material 11B and are the same as the material 11B in

width.

Here, the pitch of the slider sections in a row, the pitch of rows of the

slider sections, and the number of usable slider sections in a row in each of

the slider materials are assumed to be similar to the example shown in FIG.

1. In this case, according to the example shown in FIG. 5, for example:

the slider materials 11As; and 11Bg; each include 170 rows of slider sections;

the slider materials 11B22 each include 20 rows of slider sections;

the slider materials 11As3 each include 45 rows of slider sections;

the slider materials 11Bgs each include 20 rows of slider sections; and

the slider materials 11Az23 each include 20 rows of slider sections.

Although the two types of slider materials are obtained from the 8-inch



2 1 APR 2003 29 6. The nethod according to claim5 wherein theqzviﬂh% g@g
the slider nmaterials are three types of 69.6 mMmmt 5 % 57.6 mmt 5 %

-38.4 Mmt 5 % 5 7. The nmethod according to claim1l wherein the slider
materials include four to ten rows of the sections to be the sliders. 8.
The met hod according to claim1l wherein the sections to be the sliders

i nclude thin-fil mnmagnetic head el enents. to 9. A nethod of nmanufacturing
sliders having nmedium facing surfac&8-on which specific processing is
perfornmed) the nmethod including the steps of: fabricating a

circul ar-pl ate-shaped wafer including_a plurality of rows of sections to be
the sl ivdes inepghed the examples dhavan mﬂ*“;ldl)é ang Wég Ssthreerslifieeri al s t hr ough
cutting at |least three types of the slider materials out of the wafer, the
at | eagnateriale ll¢hiesplaice of thie twomateridls 1dBohohthe tigo anateeds ilBeh and

i ncl udi ng sone of the rows of the sections to be the sliders aligned in the
one or ipdatat sido byagide heay he dut bat eathit thie tlack tgpbeof shidet matamhlsei t her

wi dth or the nunmber of the rows of the sections to be the sliders; 20

per f or Hra @bt ca®eif tHe PiRdENafdld on one of the rows of the sections to be
the sliders located at an end of each of the slider materials; formng a

sl i der aggr%ﬁ?gﬁméﬁg%dﬁpﬂdé %‘Tﬁggﬁ 24 dEgteril&%I?e ngéélﬁélﬁrragﬁg{]d}% to be the

sliders on ~the processing been per _ cutting each of
(7 o oty BEORELELBARARRS, RECSs Py B BEORRGE' T gy 107 "0 (e
(that represents the wafers 1a, 1b and 1c) a plurality of rows of slider
sections 2 are aligned. The wafer 1 includes: inter-row cutting sections 3
each provided to be a position at which adjacent ones of the rows are to be
separated; and intra-row cutting sections 4 provided to be a position at which
adjacent ones of the slider sections 2 are to be separated in each row.
In each of the slider sections 2 a thin-film magnetic head element 21 is
formed. Each of the head elements 21 has: an element section 22 including
an induction-type magnetic transducer and an MR element; and a plurality
of electrodes 23 for electrically connecting the element section 22 to an
external device. In the wafer 1 the slider sections 2 are arranged in one
orientation. The head elements 21 in the slider sections 2 face one
direction.
In the wafer 1 a detection element 25 for detecting an amount of
processing is formed near the medium-facing-surface-side end of each of the
intra-row cutting sections 4. In the wafer 1 electrodes 26a and 26b for
monitoring are formed in each of the inter-row cutting sections 3 for

electrically connecting the detection element 25 to an external device.

Furthermore, in the wafer 1 two leads 27a and 27b for monitoring are formed



30 10. The method according to claim9 wherein a dianeter of the wafer is
any of 76.2 mm 152.4 mmand 203.2 nm 5 11. The net hod accordigd ABRcREIIM
-9 wherein the widths of the slider materials are two types. 12. The net hod
according to claim1l wherein the widths of the slider materials are two
types of 69. 6mt 5%and57. 6mt 5% 10 13. The nmet hod according to claim?9
wherein the widths of the slider materials are three types. 14. The net hod
according to claim 13 wherein the wi9ths of the slider materials 15 are
three types of 69.6 mfmmt 5 % 57.6 mmt 5 % and 38.4 nmt 5 % 15. The

met hod . accar di to claim9 wherein the slider materials inglude four to
ten rold eB&‘Phgﬁ%é‘&ttrPG’HéV Yt sackionsidias gqn%@ptgygs_ OTﬁie%‘lcﬁ 8 according to
claim9 wherein the sections to be the sliders include thin-filmmagnetic
head erempenting tlre datestionteherment 85taithe respestiveplectipdaselon and 26bep of
perform ng the specific processing includes |apping of surfaces to be the
medi unlhaecdetgction eleresnt 25 maybd aAReRi2AfcSdlenBntSvhdsr resastanical s each
having a specific width and including a plurality of rows of sections to be
sl i der ¥ahid ¢gitkdsninoreeponsetd at idimenwloasei n: the slider materials are

obtai ned through cutting at |east three types of the slider materials out

of a circulReferditeds HoaPaHhARLTIG. CHEIGI 1416 deberibé hiniefHod @fvs of 5 the
sections to be the sliders aligned in the one orientation, the at |east

Lhree nRfetRtwihk 4RI Ak RIS aRe  Befhdd Bf BRnJAAMAAL tiftARR |1 At | cast

ei ther w or the nunber of rows of the sections to be t ders. 19.
o 1o St AL o A ERIBARRoE oF UL o P . CTHIERRINGA of I ©
ypes. mapuitcbufnd ool AR Erdn: aubhEmbofinntanddt beRfiadi & The widtns
22, TheoupiRER WRIEERRTEbHERORAPHICE BapEal LENUAECR PHBoF SHS-of the
slider tﬂgﬁertillgltlsof%aelnaparcggripg/F%}elisﬁ-ﬁ%l?a magnetic heads of this embodiment
includes the steps of: processing; fabricating a slider aggregate; and
fabricating sliders.
In the steps of forming a wafer, the circular-plate-shaped wafer 1 is
formed. The wafer 1 includes a plurality of rows of slider sections aligned in
one orientation. In the step of fabricating slider materials, a plurality of
kinds of slider materials 11 (that represents 11A to 11C, 11A;, 11A3, 11A; to
11A14, 11B1; to 11B14, 11A21 to 11A2s, 11B32; to 11Bgs) having different widths
are cut out from the wafer 1. Each of the slider materials 11 includes rows
of slider sections aligned in one orientation and has a specific width. The
slider materials 11 are thus obtained.
In the step of processing, specific processing is performed on one of the
rows of slider sections located at an end of one of the slider materials 11.

This processing includes lapping a surface to be a medium facing surface.

In the step of fabricating a slider aggregate, the slider materials processed



23. The slider materials according to claim22 wherein the widths of_ th
slider materials are three types of 69.6 nmt 5 % 57.6 mmt 5 %1%&5‘@39&
-mmt5 % 24. The slider materials according to claim 18 wherein the slider
materials 25 include four to ten rows of the sections to be the sliders.

a~aPR~~~~ 32 25. The slider materials according to claim 18 wherein the
sections to be the sliders include thin-filmnmagnetic head el enents.
CA(S2.AAAAAAYALCAS@ - 20 -
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a] ca] caU] ca] caU],ca] ca].ca] caUl.ca] ca] ca] ca calcral) c*a] cal] ca] cal] ca] cal] ca
st chcaiesl wlesleadsalenis el asienlan e poksalialgmled
a)J ca] ca] ca] ca] cal.cal.ca] ca]ca]ca]ca]ca]c&a]ca]ca]ca]cal ca! cal ca] ca] cal ca] ca
] ca! | &V hmade ofsiluptina(944Qu,) fos prample, is formed on a substrate 72 made of

a] ca] ca] ca] ca] ca] ca] ca) ca] ca] ca] ca caJ ca&cgp] cal ca]ca]ca]calc

a] ca] cadlvanimaine skideathd titanium carbide (Al2Os-TiC), for example (step S101).

ajca]ca! l o4~+'" I m& wr mhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ciert]achittaincsliebl Jayal §4] forn pazpead wehg dead]is dormed on the
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ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca]ca]ca]ca
] ca] ca] forkkahfiAt CaltheAlfsAn¥d éh\the 'bbefdm &hiold 1xyérl PAqdte 51032.10%&'1:,( ) -
@S10%zTz& ()-M 10% \ -\ & ():-I Y810% & ()- }[<1 10\$@O0% & ()-!p!10%& () -
10988 MR eldhBid &6 (07 réﬂrgdh(]:ﬁ%% B&%ntdd on the bottom shield gap film

75. At the same time, the detection element 25 is formed on the bottom

shield gap film 75 (step S104).

Next, two leads (not shown) are formed on the bottom shield gap film
75 and the MR element 76 such that one end of each of the leads is connected
to the MR element 76. At the same time, the two leads 27a and 27b for
monitoring are formed on the bottom shield gap film 75 and the detection
element 25 such that one end of each of the leads is electrically connected to
the detection element 25 (step S105).

Next, a top shield gap film 77 is formed on the bottom shield gap film

75 and the MR element 76 (step S106), and the MR element 76 is embedded
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in the shield gap films 75 and 77. A top-shield-cum-bottom-pole layer 78 is
then formed on the top shield gap film 77 (step S107). Next, a recording gap
layer 79 made of alumina, for example, is formed on the top-shield-cum-
bottom-pole layer 78 (step S108). A thin-film coil 81 is formed on a
photoresist layer 80 on the recording gap layer 79 (step S109). The coil 81 is
further covered with the photoresist layer 80. Next, a top pole layer 82 is
formed on the photoresist layer 80 (step S110). A rear portion of the top pole
layer 82 (on the right side of FIG. 7) is in contact with the top-shield-cum-
bottom-pole layer 78 and magnetically coupled thereto.

Next, a bump (an electrode) not shown that is connected to the MR
element 76 and a bump not shown that is connected to the thin-film coil 81
are formed. At the same time, bumps not shown that are to be the
electrodes 26a and 26b for monitoring are formed such that lower ends
thereof are electrically connected to the leads 27a and 27b (step S111). Next,
a protection layer 83 made of alumina, for example, is formed to cover the top
pole layer 82 (step S112). The bumps are covered with the protection layer
83. Finally, the top surface of the protection layer 83 is polished and the
bumps are exposed (step S113).

Next, in the step of fabricating slider materials, as already described
with reference to FIG. 1 to FIG. 5, a plurality of kinds of slider materials 11
are cut out from the circular-plate-shaped wafer 1 to obtain the slider
materials. To cut the wafer 1 a cutting apparatus used for semiconductor
manufacturing that has a blade to which abrasive grains of diamond, for

example, are bonded is used.
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an end of one of the slider materials 11. It is preferred to utilize the slider

materials 11 including four to ten rows of slider sections in this step, as

described later. Therefore, if the slider materials 11 cut out from the wafer

1 include a number of rows of slider sections in the step of fabricating slider

materials, it is preferred to divide the materials 11 into a plurality of

materials 11 each including four to ten rows of slider sections.

In the step of processing, as shown in FIG. 9, an end face of the slider

material 11 is bonded to a processing jig 32. The end face thus bonded is

opposite to the end face 31 where the medium facing surface is located.

Next, processing is performed on the end face 31 of the slider material 11

bonded to the jig 32, that is, the surface to be the medium facing surface.

Such processing is grinding using a grinding apparatus, lapping using a

lapping apparatus 33 shown in FIG. 10, and so on. The MR heights and the

throat heights are thereby precisely defined.

To lap the end face 31 of the slider material 11, output signals of each

detection element 25 obtained through the electrodes 26 in a row of slider

sections including the end face 31 are monitored. Pressure applied to each

part of the slider material 11 is adjusted in response to the output signals.

Through this operation the end face 31 is lapped while the straightness of

the pattern of the thin-film magnetic head elements 21 located in the

medium facing surface is adjusted. The MR heights and throat heights of

the head elements 21 in the row are precisely defined.
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damaged or eroded. The protection material 34 may be IC tape (wafer tape)

used in the step of dicing to the step of mounting of semiconductors.

Alternatively, the protection material 34 may be anti-static tape whose base

material includes a conductive substance. The protection material 34 may

be a dry film resist used for photolithography. In this case, the dry film

resist may be used as a photoresist utilized in formation of rails described

later.

In the step of fabricating a head aggregate, as shown in FIG. 12, the

slider material 11 is then cut by a cutting apparatus while the end face 31 is

covered with the protection material 34, such that a row of slider sections

including the end face 31 is separated from the rest of the slider materials 11.

In this case, the slider material 11 is cut at the inter-row cutting section 3

shown in FIG. 6. The row of slider section thus separated from the slider

materials 11 is a slider aggregate 41 made up of the row of slider section

having gone through processing. In the step of fabricating a head aggregate,

processing of the surface to be the medium facing surfaces and cutting are

repeated as long as the slider materials 11 remain.

In the step of fabricating a head aggregate, although not shown, the
section of the slider aggregate 41 is then polished to eliminate warpage in

the section.

In this step, as shown in FIG. 13, a plurality of slider aggregates 41 are
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then aligned in rows. A photoresist pattern for etching is formed on the
surfaces of the slider aggregates 41 to be medium facing surfaces. Through
the use of the photoresist pattern, the slider aggregates 41 are etched by dry
etching. Rails are thereby formed in the surfaces to be the medium facing
surfaces of the slider aggregates 41.

The step of fabricating sliders will now be described. In this step, as
shown in FIG. 14, the plurality of slider aggregates 41 in which the rails are
formed are aligned and IC tape is applied to the slider aggregates 41. The
slider aggregates 41 are cut at the intra-row cutting sections 4 shown in FIG.
6 by a cutting apparatus. Sliders 51 are thus obtained.

According to the embodiment described so far, a plurality of types of
slider materials 11 having different widths are cut out from the circular-
plate-shaped wafer 1 to obtain the slider materials 11. As a result, it is
possible to reduce wasted portions in the wafer 1 in which no slider material
11 is obtained. The number of sliders ‘51 obtained from the circular wafer 1
is as large as possible. According to the embodiment, compared to the
prior-art method as shown in FIG. 15, the number of sliders 51 obtained
from the 3-inch wafer 1a is increased by 40 % or more. The number of
sliders 51 obtained from the 6-inch wafer 1b is increased by 50 % or more.
The number of sliders 51 obtained from the 8-inch wafer 1c is increased by
60 % or more.

According to the embodiment, the slider material 11 utilized includes
rows of slider sections aligned in one orientation and has a specific width.

Through the use of the slider material 11, the steps of processing of the
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surface to be medium facing surfaces and separating the slider aggregate 41
are repeated. As a result, these steps are easily performed. According to
the embodiment, the medium facing surfaces in the state of the slider
material 11 are lapped. It is thereby possible to reduce damage to the
medium facing surfaces such as twists or cambers and to improve the
flatness of the medium facing surfaces. As a result, thin-film magnetic head
sliders having excellent properties are obtained.

If the manufacturing steps include the step that requires different sorts
of handling of the slider materials 11 depending on the widths of the
materials 11, handling of the materials 11 is complicated when the number
of materials 11 is too large. According to the embodiment, the number of
types of slider materials 11 is as small as two or three. As a result, handling
of tﬁe materials 11 is not so complicated, and it is possible to obtain a large
number of sliders 51.

Handling of the slider materials 11 is complicated, too, if the number of
rows of slider sections in each of the materials 11 is greatly different from
that of the other materials 11. It is therefore preferred that the number of
rows of slider sections in each of the materials 11 fall within a specific range.
If the number of rows of slider sections in each of the materials 11 is too
small, the number of repetitions of the steps of processing of the surface to be
medium facing surfaces and cutting is reduced, and these steps are thereby
complicated. In contrast, if the number of rows of slider sections in each of
the materials 11 is too large, the states of the slider material 11 are greatly

different between when the number of rows of slider sections remaining in
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According to the embodiment, the electrodes 26 for monitoring
connected to the detection elements 25 are formed in the inter-row cutting

sections 3 in the wafer 1. As a result, the pitch of the slider sections 2 in

940% ()- G

each row is reduced while high-precision processing is achieved through the

detection elements 25 for detecting an amount of processing. The number

of thin-film magnetic heads obtained is thus increased.

According to the embodiment, the detection elements 25 and the leads

27 for monitoring are formed in the intra-row cutting sections 4. As a result,

it is possible to manufacture thin-film magnetic heads in which the leads 27

connected to the detection elements 25 would not remain. It is therefore
possible to prevent the adverse effects such as the leads catching noises or
causing static damage.

The invention is not limited to the embodiment described above but
may be practiced in still other ways. For example, the number of kinds of

the slider materials 11 may be four or more. The width of the slider

materials 11 is not limited to those mentioned in the foregoing embodiment.

The number of rows of slider sections included in one of the slider materials

11 may be two or three, or eleven or more.

The invention is not limited to sliders for thin-film magnetic heads but

may be applied to sliders utilized in other applications, such as sliders used

for heads (pickups) for recording or reproducing data through an optical
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recording system or a magneto-optical recording system.

According to the method of manufacturing slider materials, the method
of manufacturing sliders, or the sliders of the invention, a plurality of kinds
of slider materials having different widths are cut out from the circular-
plate-shaped wafer to obtain the slider materials. As a result, processing is
facilitated through the use of the slider material for manufacturing sliders
from the circular-plate-shaped wafer. The number of sliders obtained is as
large as possible.

Obviously many modifications and variations of the present invention
are possible in the light of the above teachings. It is therefore to be
understood that within the scope of the appended claims the invention may

be practiced otherwise than as specifically described.
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28
What is claimed is:

1. A method of manufacturing slider materials, the slider materials being used
for fabricating sliders having medium facing surfaces on which specific processing
5 is performed, the slider materials each having a specific width and including a
plurality of rows of sections to be the sliders aligned in one orientation, the method
including the steps of:
fabricating a circular-plate-shaped wafer including the plurality of rows of the
sections to be the sliders aligned in the one orientation; and
10 forming the slider materials through cutting at least three types of slider
materials out of the wafer, the at least three types of slider materials being different

from each other in at least either width or the number of rows of the sections to be

the sliders.

15 2. The method according to claim 1 wherein a diameter of the wafer is any of

76.2 mm, 152.4 mm and 203.2 mm.

3. The method according to claim 1 wherein the widths of the slider materials
are two types.

20
4, The method according to claim 3 wherein the widths of the slider materials

are two types of 69.6 mm £ 5 % and 57.6 mm = 5 %.

5. The method according to claim 1 wherein the widths of the slider materials

25  are three types.
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6. The method according to claim 5 wherein the widths of the slider materials

are three types of 69.6 mm £ 5 %, 57.6 mm £ 5 %, and 384 mm £ 5 %.

5 7. The method according to claim 1 wherein the slider materials include four to

ten rows of the sections to be the sliders.

8. The method according to claim 1 wherein the sections to be the sliders
include thin-film magnetic head elements.

10
9. A method of manufacturing sliders having medium facing surfaces on which
specific processing is performed, the method including the steps of:

fabricating a circular-plate-shaped wafer including a plurality of rows of
sections to be the sliders aligned in one orientation;

15 forming slider materials through cutting at least three types of the slider
materials out of the wafer, the at least three types of slider materials each having a
specific width and including some of the rows of the sections to be the sliders
aligned in the one orientation, and being different from each other in at least either
width or the number of the rows of the sections to be the sliders;

20 performing the specific processing on one of the rows of the sections to be
the sliders located at an end of each of the slider materials;

forming a slider aggregate made up of the one of the rows of the sections to
be the sliders on which the processing has been performed, through cutting each of
the slider materials having gone through the processing; and

25 forming the sliders through separating the slider aggregate.
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76.2 mm, 152.4 mm and 203.2 mm.

5 11 The method according to claim 9 wherein the widths of the slider materials

are two types.

12. The method according to claim 11 wherein the widths of the slider materials
are two types of 6.6 mm £ 5 % and 57.6 mm 5 %.

10

13. The method according to claim 9 wherein the widths of the slider materials

are three types.

14. The method according to claim 13 wherein the widths of the slider materials

15 are three types of 69.6 mm + 5 %, 57.6 mm £ 5 %, and 384 mm = 5 %.

15. The method according to claim 9 wherein the slider materials include four to

ten rows of the sections to be the sliders.

20 16. The method according to claim 9 wherein the sections to be the sliders

include thin-film magnetic head elements.

17. The method according to claim 9 wherein the step of performing the specific

processing includes lapping of surfaces to be the medium facing surfaces.

25
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slider materials out of a circular-plate-shaped wafer including the plurality of rows of
5 the sections to be the sliders aligned in the one orientation, the at least three types

of slider materials being different from each other in at least either width or the

number of rows of the sections to be the sliders.

19.

The slider materials according to claim 18 wherein a diameter of the wafer is

10 anyof 76.2 mm, 152.4 mm and 203.2 mm.

20.

The slider materials according to claim 18 wherein the widths of the slider

materials are two types.

15 21,

The slider materials according to claim 20 wherein the widths of the slider

materials are two types of 69.6 mm + 5 % and 57.6 mm £ 5 %.

22.

The slider materials according to claim 18 wherein the widths of the slider

materials are three types.

20

23.

The slider materials according to claim 22 wherein the widths of the slider

materials are three types of 69.6 mm £ 5 %, 57.6 mm + 5 %, and 38.4 mm 15 %.

24.

The slider materials according to claim 18 wherein the slider materials

25 include four to ten rows of the sections to be the sliders.
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25. The élider materials according to claim 18 wherein the sections to be the

sliders include thin-film magnetic head elements.



