»e3e((Fb@vTO2 0 AUG 200Z METHOD AND APPARATUS FOR NMANUFACTURI NG SLI DERS
BACKGROUND OF THE | NVENTION 1. Field of the Invention The presenteijﬁvgpsimz
relates to a nethod and an apparatus for manufacturing sliders us f a
thin-filmmgnetic head and the like. 2. Description of the Related Art A

flying-type thin-filmnmagnetic head used for a magnetic di j'mmmmmmmm SO
on is generally nade up of a thin-fil rr*magnetic head sl i de e
sinply called a slider) having a thin-til mnmagnetic head el enenisipg=ovi ded
at the trailing edge of the slider. The slider generally conprises a rail
whose surfac [ i ' [ kng surface)
and a tapereyggg??y;ﬂ@rﬁép?t%yg F%%\@%ﬁnﬁ??}aﬂ%éﬁk OWR§i de. The
rail flies slightly above the surface of a recording nedium such as a
magneti c di sk by means of air flow fromthe tapered section or step. A
thin-fil i a | e t y used is a conposite-type el enent
made up %ﬁg@@ﬁ&ﬁgﬁﬁmgﬁ I c transducer for witing and a
magnet oresi stive (MR) elenment for reading. In general, such thin-film
magnet i ¢ hebigld pf the knvengionor med t hrough cutting a wafer in one direction
i n which sections to be sliders (called slider sections in the foll ow ng
descri ption) Thelpresmitudvegtiantralates td s methost and hasappsrabenforar e ar r anged
in a plurality of rows. A block called a bar in which the slider sections
ar e arr ang@dufactaringesliders keed dyr 4 chimfilmRahakaectit hellemd thelkei n t he bar
and the bar is cut into the sliders. *Q0002*

2. Description of the Related Art

A flying-type thin-film magnetic head used for a magnetic disk device
and so on is generally made up of a thin-film magnetic head slider (that may
be simply called a slider) having a thin-film magnetic head element provided
at the trailing edge of the slider. The slider generally comprises a rail
whose surface functions as a medium facing surface (an air bearing surface)
and a tapered section or a step near the end on the air inflow side. The rail
flies slightly above the surface of a recording medium such as a magnetic
disk by means of air flow from the tapered section or step.

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
which the slider sections are arranged in a row is thereby formed. Rails are

then formed in the bar and the bar is cut into the sliders.
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Z g au~ zoo2 2 The manufacturing process of the sliders includes a step of
processi ng the medi um facing surface of the bar, that is, grindi@%(ﬂUG 2002
| appi ng the medium facing surface and a step of cutting the wafer 1nto the
bars. The order of the step of processing the nmediumfacing surface and the
step of cutting the wafer into the bars depends on methods of processing
the medi um facing surface and cutting fhe wafer, as described later. In the
step of processing the nediumfacing stirface, it is required that the MR
hei ght and the throat height of the thin-filmmagnetic head el enent forned

in the bar ea"f‘ﬁefﬂ&ﬁuﬂc&@ﬁg&g&%s@%ﬁﬁﬁg s!igpgseir&mdéQQEte%’ Wg ccuracy

of the surface processed erance range. ght is
the |l ength (hei,ght). between th nd of .t he MR.el,ement,close to the nmedi um
faci ng o heBBdS fRTenad a BRbatHiAtisr BuBafty BhisHERE b, cng: h

(hei ght) of the net i ol e, of an inductiaon nmagnetic transducgr. In

rel ated amedife ROMERHT e ARG A FHPR OB%@}%&?VW Rhintg tbﬁ?)@égs The medi um
facing surfaces of the bars and cutting the wafer into the bars. That is, a

bar i ncl uendey of theatesr ofsprogessing the sredinm faging sunfage anddhe stap obar i s
fixed to a specific jig by bondi ng the surface of the bar opposite to the
medi um f acittmgsthe watertinteo blee parg dapendseati methads ofjpeacessiog the t he bar thus
fixed to the jig is then processed. This nethod is called a first nmethod in

t he fol | omiedggiefagingiéurdice amnd cattihg themtafess esaledceribdd l4terd net hods
descri bed bel ow have been proposed, in addition to the first nethod, for

processi ng then m@bwﬁ éﬁﬁioﬂélss‘iﬂgftﬁé%ediﬁxﬂ feﬂ:ib@éﬁrﬁ@él, i€ 4§ keéq@irbdehyef er
into the bars. The second nethod is, as shown in FIG 7 of U S. Patent No.

5, 406, 69444 MR Refitit AR0the3thrbat h8igHtRIfGhe 3hHR AN inaghefidHeallelOhek
including rows of slider sections i's cut froma wafer. The block is fixed

O L T e e LA
e ol G RSERIR TRk Hhe RO, O
shown in E(leight ?s %:)lfm e%%%ﬂe(ﬁgigi% gggwé%pilsljlece?ﬁ 8P the MR element close to the
medium facing surface and the opposite end. The throat height is the
length (height) of the magnetic pole of an induction magnetic transducer.
In related art the following method is generally taken to process the
medium facing surfaces of the bars and cutting the wafer into the bars.
That 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.
In related art, second and third methods described below have been

proposed, in addition to the first method, for processing the medium facing

surfaces of the bars and cutting the wafer into the bars.

The second method is, as shown in FIG. 7 of U.S. Patent No. 5,406,694,



Lai d-open Hei 4-289511, for exanple, a wafer is fixed to a specific jig and
t he medi um facing surface of the wafer fixed to the jig is processed. ghe
wafer is then cut into bars whose medi um facing surfaces have beegh§ AUG 2002
processed. O the foregoing nethods, in the first nmethod a bar including a
row of slider sections is cut froma wafer. The bar is fixed to a jig and
the medi um faci ng surface of the separgt ed bar is then processed.
Consequently, the bar is often affectetd by the state of the interface

bet ween the bar and the jig or by warpage caused by bonding and likely to

be def or npd 3 H18. £%gé‘éiﬁcflé’1§$@ of lﬁpglgglé&{lﬁﬁqéehﬁvs @Psli‘dére&‘égitons g che |1kely

t hat processing acturacy o sur ar processed i's reduced and
def ormati gn_occur h,as.curyatures of .;.he layers,.making up th

Chi oo 11 iREGRQTHEE ohhe bRk R o aPteifit fi aFordeaa thaee 1,
difficult to precisely control fhe {,esista e of the MR elenent, the MR

hei ght anthe hlock pppgsite &9 the madiumstacing surfage e the ag ¢ IBeele| y
fabricate thin-fil mmagnetic head sliders with excellent properties. In
cont r ast , faches suxfaeeobifhe block dhus dixedSodberits 1s themprocessedst dhedblogk xi ng a
separate bar sliced froma wafer to the jig. Therefore, the above stated
probl ens wrthenesiitdato bars whese svshunafaging purfanes have be¢npeecessed. 2 a au~
2002 4 the nmedium facing surface is processed and then the wafer or block
is cut into bdhe thind methed i dis shotvacinBPIG LS bAdapasesPaieed Appditaeignent | y,
the pole portions may be eroded by a water-sol uble grinding agent, dust may

deposit onaid mﬂd@émmf&*@ié}ﬁﬁh, andlafR Gl fikedab aSeieRIfidRE atitheesul t
on the mediumfacing surface when the wafer or block is cut 1nto bars.

Furt her rr%%diaaefat@ﬁ{g a@?f:mepwﬁgéfrvm&édetohﬁﬁdﬁg?s ﬁf({cﬁﬁ?egﬂe.'p@é wia?%l‘?l i ced

fromthe wafer. It 1's therefore difficult to precisely ricate thin-film

;32?521# n%f'?héls‘#dﬁ@%%??%g RESHF %‘fﬁ?&‘ f%?*ﬁ%%%ﬁ?%%‘é\?‘é’%?%%n ??%&Eﬁe he medi um
asinor a ¢ nobgnatRofe fesfodh 35 et Selbala vaU RN 4 R BRocu s c

that every.tinme the wafer . or block is,sliced, .the nediumfacing surface of
Lhe. waf or ST estions &8 GBHEDM AVARE | THoBEF o SXStEiAwe AR PerReRHm o
detached fromthe jig after slicing..  These bonding and renoving_ nmake the
manuf act ufacig puefaee of thmegnaratedibanis theguprosessedr o Gansequentdyitthe bar
production efficiency is reduced. The nethod further has a problemthat

bi nder r ets efters affactieddiyvthet states6fthe interfhesf betoveenhthertsadi amd thejiggrdyr f ace
and the cleaning ability (the cleaning efficiency and the state after

cl eani ng) warpagotassd Isf bohding and likdhi td e deformed and tsforagai red that the
bar is renoved fromthe jig after slicing, automation of the processing

per f or redew#vdtiife shdche like: A dlivédle,ut s likbl thtrpdooedsheg acamacy @ St eps
of fixing the wafer to the jig and separating the wafer fromthe jig every
time the Pad shfasdd bE&Eh bdhfrocessed is reduced and deformation occurs, such as

curvatures of the layers 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. Itis

therefore difficult to precisely fabricate thin-film magnetic head sliders with

excellent properties.

In contrast, the second and third methods do not include the step of

fixing a separate bar sliced from a wafer to the jig. Therefore, the above-

stated problems are reduced. In the second and third methods, however,



manuf acturing process is therefore conplicated and the production
efficiency 2 g AUG 2002 5 is reduced. In related-art methods of

manuf acturi ng sliders, human handling and so on nay cause static Qa&v@“ﬁtnmz
the sliders and the thin-fil mnmagnetic head el ements forned in the sliders,
in particular. SUMVARY OF THE INVENTION It is an object of the invention to
provide a nethod and an apparatus for manufacturing sliders having

excel l ent properties with accuracy and4f or i mprovi ng the production
efficiency and the cleaning property A nethod of manufacturing sliders of

the inventi on i:s. provi ded. for fabricati slider r h i s made
froma ma er]iggfh‘frﬁcfgﬁl&ignsd‘rgacﬁllﬁrpé'Pﬁsfggg%r 0 enoﬁl%svggquocﬁgo%% E)Seg‘éthe sliders
each havin medi.um f.aci nq. surface. The slider aggrggate includes one of
The s o Baes autle BRSmeHins hRGE syieeinmpoe o ORraEmty: S8 aces
receive a specific processing. The nethod includes the steps of: performng
t he speciPole portiens maybearedad by giwater solwhle rindingagemt: dust Bayof t he
sections to be the sliders |ocated at one end of the material; and cutting
t he mat erdeposihon the medini facingsurfgce aridimeshanizat seratchiesvnaly wsult
strip-shaped protection nenber such that the row of the sections to be the
sliders whoske medlium faemggurfacd aden thevweaferaribleck iheutsimto bhirs. pr ocessi ng
are separated fromthe nmaterial to be the slider aggregate. In the nethod
of manuf aBtittheRthore, (R Sarohalie ¢Hipped iwtiile hafddesftér thoboERsslided i s
performed on the nmedium facing surfaces of the row of the sections to be

the slidefrgn fhterd! 10DCHIRAEIRE d‘iffﬁ:ul'lt’%cﬁl?ie%isewféﬁl‘i‘ca%%ﬂiﬂ-fﬁlﬂler form ng

the processing. The material is cut while the nedi um facing Z g AUG 2002

6 surface 4 Etiﬁ%\éﬁﬁesqid@réQvim@ﬁééﬂse{ﬁaé?g@ Jor ot ection nenber such that

the row o e sections to bet ose nedi um faci ng surfaces have
recei ved the ific ocgessing are s ed fro he terial to be the
1 der aggr egapgthsy BRBRaf Ry HyPRebine GRYRLE nk aiPbicits Bfeioftlal fue

manuf actured. In th t hod.t he, prot ect.i on nber may. be.a tape, havi ng
Rahes. veristoatad g B pogiom ik Srgce o Hater fod ek WL RIS Che
protection nenber to the pediumfacing surfaces |ocated in _the materi al

bef ore cutdqhnes arbermpesttng resin pppthermeplastic adhatdve. of I marthod; ng
sliders may further include the step of peeling off the protection nenber
from t he boweeer, dgigrrequiredihat eyerotime theowalen ¢rcblock ps shicedittheng. In the
step of peeling off the protection nenber, the protection nenber may be
peel ed of metlivmm abmgshirdere afghe egfee onblaek is henddd ¢s the figdefofe diving,
protection nmenber is reduced. In the nmethod the protection nmenber nmay be a
tape contahdithgbariodetiched dra b dizcefter slidihes Theee bbAdiny ahé&ct i on nenber
made up of the tape containing the conductive substance prevents static
danmage t ordiiévislg MEkE the manufacturing process complicated and require extra

time, and the production efficiency is reduced. The method further has a
problem that binder residues (adhesive transfer) are left on the medium
facing surface and the cleaning ability (the cleaning efficiency and the state
after cleaning) are not satisfactory. In addition, since it is required that the
bar is removed from the jig after slicing, automation of the processing
performed on the sliced bar is difficult.

The third method requires steps of fixing the wafer to the jig and
separating the wafer from the jig every time the bar is sliced. The

manufacturing process is therefore complicated and the production efficiency



—_nethod the&
—medi um f aci ng

In the nmethod the protection nenber may be a tape having no adhesiveness
and the step of cutting may include the step of holding the nmedium facing
surfaces |ocated in the material while the protection nember is fonpekiGQ002
before cutting the material. In the nethod the protection nenber nay
include a resist |layer made of a photoresist material. In this case, the
met hod may further include the 2 g AUG 200Z 7 step of form ng an etching
mask using the resist |ayer of the pro@ecti on nenber on the nmedi um facing
surface of the slider aggregate having gone through the step of cutting,
and et chi nq_th egedi um facing surface through the use of the mask. In the
$fié‘§ f perform ng the processing nmay include | apping of the
surfaces. In. th t hod .t he sections o be the.sliders may
each 1 ncl ude L Fraft oAt FESHANS B METHIartenitk SiggToappmen heoflpe and
manuf acturing sliders of the invention_is provided for_ fabricating a slider
aggr egat eSq PAMI%Cangstatis samags o the shders gadige shpn-film magngtichead of
sections to be the sliders each having a nedium facing surface. The slider
aggr egat eelemsnid éermed inthe khidexsydn partipelagect i ons to be the sliders whose
medi um faci ng surfaces receive a specific processing. The apparatus
conpr i sesSUMNeRRY QB TREMNWENTION hol ding the material, the nmedium
facing surfaces of the row of the sections to be the sliders |ocated at one

end of the malieisisd obyewt &h@ﬁﬁ@éﬂﬁdnf&:ﬁﬁr@ﬁd@id‘m@tlﬁﬁ@ﬁﬁ&%&l@paﬂ_ﬁhﬁ@fdrhe
medi um faci ng surfaces are covered with a strip-shaped protecti on nenber;

and a neapmn@hcthrifyslidrsRiviagektdlledtitopBitesd FitlRéchrlYy hha fgpans

(menber) for holding while the nediumfacing surfaces are covered with the

protecti %ﬁg‘@ﬁé ftggggoﬂmgoﬁ Qﬁicﬁ%ﬁrﬁi b 51%%]'&18&1%}.%%1.@; the sliders whose

medi um f aci ave recelve e specl essing are separated
{5 hel d byt ni Rt CtienBBre ek SRR e i el AR Rl b e o
A R R e T e
T e bARY o 575 oo Tl i Bavies s obAh ARCRe et

(device) for cutting while the nediumfacing surfaces are covered with the
pr ot ect | osurfaemerTheishdehagenegate bwludes ore ebide xaves ebtheesachionsitpder s whose
medi um faci ng surfaces have received the specific processing are separated
fromthe thd siiderls whodeemedmm|facing sapfacegateeive m dpeeifappercassingof Thiee

i nvention, the nmeans (nmenber) for holding may include a section for holding
t he mat er mithed indudes thostepelofiedrdomairighchaspicifid ptes@fben tHat her and

further objects, features and advantages of the invention wll appear nore
ful'ly fromediemf fatcipéidacissithetrotiof thig! JektibESERbETheNliderd Ideatd Wt NGS

one end of the material; and cutting the material while the medium facing

surfaces are covered with a strip-shaped protection member such that the

row of the sections to be the sliders whose medium facing surfaces have

received the specific processing are separated from the material to be the

slider aggregate.

In the method of manufacturing sliders of the invention, the specific
processing is performed on the medium facing surfaces of the row of the

sections to be the sliders located at one end of the material in the step of

performing the processing. The material is cut while the medium facing



FIG 1 is a perspective view of an apparatus for manufacturing sliders of
an enbodi nent of the invention. FIG 2 is a flowhart for illustrati az
met hod of manufacturing sliders of the enbodi ment of the inventi @ng &?ﬁaﬁﬂ?
is aviewfor illustrating the step of fabricating a wafer block of the
enbodi nent of the invention. FIG 4A and FIG 4B are perspective views for
illustrating the step of joining the fer block to a support plate of the
enbodi ment of the invention. FIG 5A aAd FIG 5B are views for illustrating
handl i ng of the wafer blocks having different widths in the enbodi nent of

t he i nveny, = 04..9 ' ' ' ting the

state of Ett' Igg(\:/\%f%rre %Wgﬁ%eﬁeu%%g%h%%fgﬁghy%ﬂéﬁ%g{bf{é@u&%}téﬁlebogded.

FIG 7 is a crgss s%ctiotntaen g:{on | ine 7-7 of, EIG 6, FlI 8A and FI G

8B are vi T OF 3 poqtians Qe the sliers pyhoss e fecingsmitaces v uppor t

pl ate of the‘iiggtdirrent of the invention. Flg_ 9A and FIG_ 9B are views for
?@Lﬁmahf@ RISSeSHNE Are sapavated from the matsrialdp €erbodi ment

i |l ustrat¥e¢§!

of the invention. FIG 10 is a perspective view for illustrating the state
of the wadledenagarrgatenia thepyteptof gnstingandhe ipidgn aggregasents thus ened to a
holder. FIG 11 is a perspective view for illustrating the step of

per f or m npraaudpetairéd.c processi ng on the nedi um facing surface of the wafer
bl ock in the

In the method the protection member may be a tape having
adhesiveness and the step of cutting may include the step of bonding the
protection member to the medium facing surfaces located in the material
before cutting the material. In this case, the method of manufacturing
sliders may further include the step of peeling off the protection member
from the slider aggregate having gone through the step of cutting. In the
step of peeling off the protection member, the protection member may be
peeled off from the slider aggregate after the adhesiveness of the protection
member is reduced.

In the method the protection member may be a tape containing a
conductive substance. In this case, the protection member made up of the
tape containing the conductive substance prevents static damage to the
sliders.

In the method the protection member may be a tape having no
adhesiveness and the step of cutting may include the step of holding the
medium facing surfaces located in the material while the protection member
is inserted before cutting the material.

In the method the protection member may include a resist layer made

of a photoresist material. In this case, the method may further include the



enbodi nent of the invention. FIG 12 is a perspective view for illustrating
the way in which a tape is bonded to the nmedium facing surface of the wafer
bl ock in the enbodi nent of the invention. FIG 13 is a perspectiges VALISV 2082
a support plate holding section and a tape hol ding section of th

processi ng apparatus shown in FIG 1. FIG 14 is a cross section of the
support plate holding section and the tape hol ding section of the

processi ng apparatus shown in FIG 1. FIG 15 is a cross section of an
exanpl e of a tape of the enbodinment of the invention. FIG 16 is a cross

Pre | 97 e U AR ATRIhif ik hERE Glo JAf TVACLT ppddin | OVEIL O7
_gAUGZOOZl enbodi nent,. of the inventi Flgelaisa:t i ew for
i |1 ustratPHPUY B dyym F’é&%ast‘}r??a‘iq & EASBREEH VPR BOBEN t he use

of the tape in, the enbogi nent of the . ) )
through the step o cuttlnng, and etching the medium facing surface through

the use of the mask.

In the method the step of performing the processing may include
lapping of the medium facing surfaces.

In the method the sections to be the sliders may each include a thin-
film magnetic head element.

An apparatus for manufacturing sliders of the invention is provided for
fabricating a slider aggregate that is made from a material including a
plurality of rows of sections to be the sliders each having a medium facing
surface. The slider aggregate includes one of the rows of the sections to be
the sliders whose medium facing surfaces receive a specific processing. The
apparatus comprises: a means (or a member) for holding the material, the
medium facing surfaces of the row of the sections to be the sliders located at
one end of the material having received the specific processing, while the
medium facing surfaces are covered with a strip-shaped protection member;
and a means (or a device) for cutting the material held by the means
(member) for holding while the medium facing surfaces are covered with the
protection member such that the row of the sections to be the sliders whose
medium facing surfaces have received the specific processing are separated
from the material to be the slider aggregate.

In the apparatus the material is held by the means (member) for

holding, the medium facing surfaces of the row of the sections to be the



invention. FIG 19 is a cross section of still another exanple of the tape

of the embodi nent of the invention. FIG 20 is a top view of still another
exanpl e of the tape of the enbodi nent of the invention. FIG 21 iZ%MjBE\R[DUZ
for illustrating the steps of processing the nmediumfacing surfac f the

waf er block and cutting the wafer block of the enbodi ment of the invention.
FIG 22 is a perspective view of the ég‘ and a piece of the support plate
of the enbodi nent of the invention. 23 is a cross section for

illustrating the state of the bar nDunted on a lapping jig for elimnating

cUr vat ur o33t 18Pk SR030AR4nt TS ATIAHRISMCi0La Hhehagat T On. FI G 24

is a perspective Vi ew I"Us |ng i'ng curvatures
of the bar separ at nvent 25 is a

per spect RESOR B EPile fhe mﬁmﬂac&wgﬁ%ﬁe%ﬂ%&%‘i&m Sk BT ape 1 rom t he
Do o0 e e Lo SR b A 10 b AcpeLgReetiE ] o o
P e Mholafng is eut v%rtﬁiie Tneans (device) for butting while the medium facing 2

surfaces are covered with the protection member such that the row of the

sections to be the sliders whose medium facing surfaces have received the

specific processing are separated from the material to be the slider

aggregate.

In the apparatus of the invention, the means (member) for holding may
include a section for holding the material and a section for holding the
protection member.

Other and further objects, features and advantages of the invention
will appear more fully from the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of an apparatus for manufacturing sliders
of an embodiment of the invention.

FIG. 2 is a flowchart for illustrating a method of manufacturing sliders
of the embodiment of the invention.

FIG.3 is a view for illustrating the step of fabricating a wafer block of
the embodiment of the invention.

FIG.4A and FIG. 4B are perspective views for illustrating the step of
joining the wafer block to a support plate of the embodiment of the invention.

FIG. 5A and FIG. 5B are views for illustrating handling of the wafer

blocks having different widths in the embodiment of the invention.



t hrough the use of the tape in the enbodi ment of the invention. 2 a AUG

200Z mFIG 28 is a cross section for illustrating the step of formng the
rails through the use of the tape in the enbodi nent of the inventi OZ\UGFNGZ
29 is a cross section for illustrating the step of formng the r%iﬂl

t hrough the use of the tape in the enbodi nent of the invention. DETAILED
DESCRI PTI ON OF THE PREFERRED EVMBCDI MENT A preferred enbodi nent of the
invention will now be described in detail with reference to the
acconpanyi ng drawi ngs. Reference is nade to FIG 1 to briefly describe a

ot hod and aefEPe htsy ik BIHARHR Ina LRI (AL PRETRAM FRO! of ! he

i nvention. FI 17i's a perspective vie er processing apparatus as
t he apparatus for .manuf act uring,sl,i ders ,of e enbodi nent. The met hod of
manuf act Lﬁl}ﬂ?@rgpia&g@%o?%‘ﬂ"ﬂémggﬂ%}f f handed- anuf acture a bar 51 out of a
waf er block 21. The wafer block 21 is_a mater] al up of a plurality of
rows of secti él@ 1 38 BETAsS %P@Wt@ippé’éogg"d’éﬂ'gé{fmsﬁ-i n the foll ow ng
description) each including a thin-filmmagnetic head el enent and having a
nedi um f aci ngFtGr 8Acad Fie 8B arevigws fordllngaatingjtheguréacetqonfiguzatignr ow of
slider sections whose nedi um facing surfaces have received a specific

pr ocessi ngf. theremppordplatenf theembodmment ofithe oiventdrenbodi nent i ncl udes a
first step and a second step. In the first step, the wafer block 21 is

first formed BUG. 9A aadvBIGr9B arakies forillustraiting e suafaceadonfigudatioaect i ons
are aligned. Next, a support plate 22 is joined to the :surface of the

waf er bl osfi¢héldaRBEbloek 0f theenfbodiment of thdiverdtiun)- fi | m magneti ¢ head
el enents are forned, of the surfaces of the wafer block 21 including

surfaces of afiGt 6 ish pdPipcReith vadWs forl 1FustHRRE the state of the wafer block,

the support plate and the dummy block fastened to a holder.

FIG. 11 is a perspective view for illustrating the step of performing a
specific processing on the medium facing surface of the wafer block in the
embodiment of the invention.

FIG. 12 is a perspective view for illustrating the way in which a tape is
bonded to the medium facing surface of the wafer block in the embodiment of
the invention.

FIG. 13 is a perspective view of a support plate holding section and a
tape holding section of the processing apparatus shown in FIG. 1.

FIG. 14 is a cross section of the support plate holding section and the
tape holding section of the processing apparatus shown in FIG. 1.

FIG. 15 is a cross section of an example of a tape of the embodiment of
the invention.

FIG. 16 is a cross section of another example of the tape of the
embodiment of the invention.

FIG. 17 is a cross section of still another example of the tape of the



2 g AUG 2002 12 plate 22 is a support nenber for supporting all the slider
sections of the wafer block 21. In the first step, a dummy block 23 is

pl aced on a side opposite to the mediumfacing surfaces located i ghAUG 2002
waf er bl ock 21. The dummy bl ock 23 is an auxiliary support nenber for
assisting in supporting the wafer block 21. The dummy block 23 is joined to
the surface of the wafer bl ock 21 oppaosite to the nedium facing surface and
joined to the support plate 22. The sd@ond step includes a processing step
and a cutting step. In the processing step specific processing is perforned

on the nedi ﬁna.f acitn ¢ urif %ﬁe of a row of slider sections located in the
medi um f a¢P 8 PSS RBYRBf er bl ock 21 joined to the support plate 22.

In the cuttin tep.the.wafer.block .21 and the, support pla 22 are cut

t oget her suchg‘{ﬁaigt‘*h@ Vrl‘?)WigT ﬂi‘ﬁta%'imgé*&’t?mp%%@u tb‘fﬂtlﬁ’aci ng surfaces
have received the specifjc progcessing, is separated fyomthe er block 21
to be thetrgasfemnmbawm%wofcﬁhema@g 1§t%§se%é%‘m“@5@aq\q§ e The slider
processing apparatus shown in FIG 1 is used for performng the cutting

step of tmweablone- st ated second step. The processing apparatus conprises a
cutting nechanismsection 1 for performng cutting operations of the wafer

bl ock 21 and FIGt 294dga cresd sauvion dfatilpandiireriexansplerafiihe appe af ths of t he
bar 51 separated fromthe wafer block 21. The cutting nmechani smsection 1

conpri sesembpdREOR oft the iQEKtidh. @ guide rail 4 provided on top of the body
3 and extending in the side-to-side direction; a noving section 5 driven by

a drive appar g{gs20%t atBpWiew tt BTV 2R thedleRAth 10 Q1 Ghé €8pd 8f thed; a support
pl ate hol ding section 6, provided on 2 a Auc 2002 13 the noving section

5, for abéﬁgB&ﬂﬂeﬁtr‘gfﬁ%:i&iv@ﬂtibﬂe support plate 22 to which the wafer bl ock

21 is joine a tape ng section 7, placed on the support plate hol ding
section 6 on kde qof. t ek Q i . i a tape 24
as a protecti gﬂéngll’lrﬁgﬁ Vd??’!@éiﬁﬁ%}rgﬁggr%‘aisﬁﬁgﬁ’ﬁ‘ﬁg&lﬁ?gég%&@‘ %‘e waf er

bl ock 21 when the, wafgr, bl ogk 21 and .the .support plate. 22, are cut together;
o cutti nolaraREVERdE O M ALY oGk nd Rtrge thetalts SR GEHer bi'ock 31 and
the support plate 22 together; and a bl ade supporting section 9 for
suppor t i ngmyodiment ofthexinyegtiosf the bl ade 8. In the bl ade supporting
section 9, a notor not shown is provided for rotating the rotation axis 8a
of the bl ade ¥FIGT82tine parppentivepvigweotidledharprdatpioee of thensunnost platg t ube
10 for absorbing the support plate 22 is connected. The support plate

hol di ng seftheoembodimientnef thepavlntidhng section 7 correspond to a neans (a

menber) for holding of the invention. The support plate hol ding section 6
corresponds t #1G. 28d$ adroéDsediivndion dllhfigatimigetiheadtatd of i baveunted The

tape hol ding section 7 corresponds to a section for holding the protection
nenber of o REappURNik v eliminating curvatures of the bar separated in the
embodiment of the invention.
FIG. 24 is a perspective view for illustrating the step of eliminating
curvatures of the bar separated in the embodiment of the invention.
FIG. 25 is a perspective view for illustrating the step of peeling off the
tape from the bar and the piece of the support plate.
FIG. 26 is a perspective view for illustrating the step of separating the
bar from the piece of the support plate.

FIG. 27 is a cross section for illustrating the step of forming rails

through the use of the tape in the embodiment of the invention.



The storage section 2 conprises: a base 11; a tray platform 12, placed on
the base 11, on which a tray 13 is placed, driven by a drive apparatus \Hftl
shown and novable in the back-and-forth direction; vacuumtvveezerleaaﬁ 002
storing the bar 51 separated fromthe wafer block 21 in the tray 13; and a
drive apparatus 15, provided on the base 11, fox noving the tweezers 14 in
up- and- down and side-to-side directions. An absorbing tube 16 is connected
to the tweezers 14. Reference is now ndde to a flowchart shown in FIG 2 to
descri be the 2 g AUG 2002 14 nethod of manufacturing sliders of the

enbodi nent . | hgeELh he. E bl . 21.is fir f or Quti.of a
~_wafer in whi cﬁlg' g?ﬂl? 3I°§g§f %%C%]Ip\é\“\lla%?%&%ﬁ?ﬁg’&g]@gcstt%%Rg%oé'&lﬁl%?tglglr |Sng a
—thin-filmmagnetic hea | enent e al,igned (s S101),. Next, the wafer

bl'ock 21 HECHER1bE W dtiiBe SBR0u Ehe pRitoBment ot fRaiitatbionspec, 11 ¢
processing is en _performed on the npedi um faci ng surfaces of a row of
sl i der sectioh‘iar 424s afrpss %%él%fgrﬁmatlﬁgfiwrﬁgﬁe@f&mm fralsp| ock 21
joined to the support plate 22 (step S103). The wafer block 21 and the
suppor t ptlap@ghzﬁar@e@fttheégp@ ke the emhegdimens of the tivenitiater secti ons whose
medi um faci ng surfaces have received the specific processing are separated
fromt he DEAIIEDJIESCRIBTION bF THE PREEERBRED &Y BOBIMEN®ERet her any
waf er block 21 renmains is determ ned (step S105). If any wafer block 21
remai ns (YY), Ahgeforoedsmbodimens of thesirfenfiohOgill hbwiise dedceibeldliacdetail
remains (N), the process relating to manufacturing the bar 51 is

term nat egithl fefbidace 4d thé %Eéo:ﬁf)@ﬁ%zﬁigddﬁwi%gﬁpr Refd1@Ree iPnfdm b G, step and
steps S103 to S105 correspond to the second step. The steps shown in FIG 2

will now idbk E8fJd ' f g%?ﬂ IG 3 to
descri be %bﬁ%ﬁgggpfeo@%%rlr? ng t%%?&dg?&%@%&s izg% ‘?é‘?ggﬁgﬁ‘i‘ 0 EF%OFZ). FI G
3 shows a i i al 4 feShi clyt ons each
ncl ud: gt cposienf ofhe thvbatio i Fls & PhRepenifbr Bk YRR, P00
of the wafer 2Q is made of al,um num oxi de and t.itani um,carbi Al zGCs-Ti ),
For ' examPEeeRIRE AIRErSOiR LA AOPTIACRS GBS R0 0t “ T umi e
(Al zCs), foi) xanple. In this enbodinent the wafer 21 is cut into a
pl ural i t yeBPOREReRt.-h| ocks 21 in which a plurality of rows of slider
sections are aligned. The shape of each wafer Z a auG zooz 15 block 21 is
a pl at e whoseThermedwd afhroanufacturiag sbiders of thit embodimaneis f all the
slider sections is rectangular. In the enbodi nent the nunber of rows of
sl i der semanofgctuineta hdredwabteof bivodflr Blockrizl. udBse warfeibbloak Alaast two. The
nunber is preferably at |east four and nore preferably falls within the
range bet wteridADnanid @) of Kol erditgeofirows®f seetiens to bé Glidérs @atleflslidedB, FI G
SAand FIG 5B, FIG 6, FIG 7, FIG 8A and FIG 8B, and FIG 9A and FIG
9B to desgédtmstihethatfeno@in% abstrijgidd)aehfigeluding la thinifiind faghelieort pl ate
22 (step S 102 of FIG 2). In the step, as shown in FIG 4A the wafer
bl 0ck 21, hbd RO dndhdbhe8 chefingk PRERE bNEFaRL1 THE bakrieficrs SegadOns of
the wafer block 21, and the dumry bl ock 23 for assisting in supporting the
waf er blo r . I e juO . t shown in
PG ap,  JergeR bR B e BDGACoRloRe AR b AT B0G Ra8 21D ot
22 such t . face .af the wafer -l ogk, 21 inclkudi ng surfa f all
Bbe tRiT § 660} REORSEME . IR I RGP BR YRR

the slider séctions he

support plate,22, the.d bl ock 23 is placgd on the side of the wafer
bl ock 21 8@1‘?@“‘&’6“%“&%%%6%??%ﬁ??r?d‘dsﬁrsg%éf?f& The surface of the wafer

bl ock 21 and the, syrface of the support plate 22 facin ach other) the
surface of thi“\ﬁh gr*‘s‘bﬁt@é‘kt}ﬂw&lf‘ﬂ ]I%k?t}rlﬁ?gétg?rm oy WAHBE K 23 faci ng
each other, and the surface of the dummy bl ock 23 and the surface of the
support pwhich 2 pleralitypfaawts ofslider seetionsonerealiguedacNest nesupnarh an

adhesi ve, respectively. Wien joined to the support plate 22, the wafer

bl ock 21 pkatp|22dedoimdttotthatsun'fa@eafrthamfepbhx:iit?el oppoedite tuttfeanerface whi ch
the head elenents 18 are forned faces the support plate 22. Since the
support piratvhict? thin-fikm w4 gtk tiohsad plenherthlare formbe d def theeninfares of the8 AUG
2002

wafer block 21 including surfaces of all the slider sections. The support



is of the wafer block 21, it is necessary that the width of the support
plate 22 in the orientation of the rows of slider sections of the vvafﬁr

bl ock 21 is equal to or greater than the width of the wafer block 228. WG 2002
particular, the wdth of the support plate 22 is preferably greater than
the wwdth of the wafer block 21. This is because, if the width of the
support plate 22 is greater than the \é{dth of the wafer block 21, handling
of the wafer block 21 is nade easier '2nce, for exanple) it is possible to
fix the wafer block 21 to a jig though the support plate 22 w thout

directly ' t - ifiG: 0o ' jis, per f or med
on the V\ﬂé%ﬁggpgg %Iﬁ\gg% %ﬁ%@ﬁé@%ﬁ@??%ﬂ&eﬁﬁr SI%? ﬁlaislggﬂé}?%rred t hat
the width of the .sypport plate 22 is at |east ut to, 3 mm.greater than
the wi dt regfertlacRaBpolh the Hrst Spod BimulocR i adatctin PRt 3 To 6 o
reater in total. The thjckness of {he o] ate 22.i|s rqpsi at el
detar i neePRISHeI t0dPP e Riven JR6BE FLRTacen Jerated ha kbt WAleBRISk Ehn Thhe ©
mat eri al of the su&porj{ plate 22 is preferably ceramc that allows the

pl ate 22 dwempey black\gd is 3n euxdiany sipportimemben fextaseissing ia suppoertnge ut
together with the wafer block 21. Since the great areas of the wafer block
21 and t htheswpfearbilogk 81e Theahmnimy blook 28tisyoineddadihesturéaceanfdheoi ned to
each other and, the wafer block 21 and the support plate 22 are heated if a
t her nopl awhfer bldble 20 \Wpposite 36 dhe infeliodd fiding saffacbanduypiwd topihet e 22 is
preferably one whose thernmal expansion rate is close to that of the wafer
bl ock 21.Sﬁﬂbd}@?u@ujzgr, the material of the support plate 22 is preferably
the sane as that of the main part of the wafer block 21, that is) al um num
oxide and titepbumh&ad Bidimef ingl 66 ablAC GRS kRS fAreheUt ti ng
~ g AUG 2DD2 17 %gi:)endgtoeg) gtlr? 1%{%52% PEEHSE%P cégglg,a tﬁae conaéithelbg’zs for cutting
are easil r_i I; ferd . . is the sanme
as that O¥r4@ﬁgﬁh§isﬁ!}éﬁg§&dl§$ b? ﬁceeg\%a Y %Jtﬁrg%l?ﬁ%f)ﬁ*‘ﬁg%néa%lgﬁ%%%% t he support
plate 22 is preferabl he .sane as that, qf. the maiLn rt. of the fer bl ock
21 in thi %ul}fg%eﬁega‘, r‘l‘%(ﬁ’% Sﬁﬂ%r W%{%S&cﬁ%gl Bﬁlhd’éﬁ%ﬁ%mgr?“F i entation
of the ro of slider ti f th f bl 2 b I toth

W dth of R RRTdOBk 34OES 1o R5-FAEROE Blate te AN GRUPRSVERARY bl ock 23
is preferably equal to the width of the wafer block 21 in_order to
facilitatwafembiork@l apdethesunpnst plate Iharaientnipgpthansueh thatfherewf y
simlar to the thickness of the wafer block 21. Since the wafer blocks 21
are cut oslidefsechionsiwhoseanedinfme fadogasirfivenhaive recaved the lspeeificny be t he
waf er block 21 great in width as showm in FIG 5A and the wafer block 21
smal | in pratebsiag is Boptratad Fidm th8.wafbe bidckr2l to be the paefsar r Gthet hat sone
dummy bl ocks 23 whose widths are different fromone another are prepared to

conform tprdcagsiw'g(gﬂwcmiﬂzéﬁﬁep@fagé rOpsrzkd. 21 and that the dummy bl ock 23
equal to the wafer block 21 in width is joined to the wafer block 21. The

mat erial of t heediny g%%sn?g?aﬁﬁaralzas QREWRSH FK}.SP'I@uS’&Df&%leorﬂih%”gtE

and hard to deformand preferably ceramc that is able to be formed wth
(2r02) . SRAERfE Cep TN REVERRY <ecbATalR, P fops Bl fiendfnsy 01 @
t her mopl| agcgﬁlﬁri%%::g:c(llaﬁ{(tqH'g?nn%ci%%%isﬁlm%cﬂgﬁﬁr o?lpegforggggq,ﬁga%(ﬁ gk’g%ﬁ%ﬁ%&fg

pr ef er abl y ohe expansion rate’rs ¢

the wafer block 21 and a storage section 2 for performing storing operations
of the bar 51 separated from the wafer block 21.

The cutting mechanism section 1 comprises: an apparatus body 3; a
guide rail 4 provided on top of the body 3 and extending in the side-to-side
direction; a moving section 5 driven by a drive apparatus not shown and

movable along the guide rail 4; a support plate holding section 6, provided on



2 a AUG 20D2 18 wafer block 21. In particular, the material of the dummy
block 23 is preferably the sane as that of the main part of the wafer ZI ?ﬁ;
21, that is, alumnum oxide and titanium carbide, for exanple. Reld

now made to FIG 6 and FIG 7 to describe an exanple of an alignment nethod
for joining the wafer block 21, the support plate 22 and the dummy bl ock 23
to one another. FIG 6 is atop view for illustrating the state of the
waf er bl ock 21, the support plate 22 amd the dumy bl ock 23 when joined to
one another. FIG 7 is a cross section taken along line 7-7 of FIG 6. In
this exanple a board 32 i or ali.gqnpent. of th fer k 21) the
support pis BosELdhitn.5 Jok A bdhs Ay Hle e ibaff bibe 22 ufich L <
provi ded gn th ar 2. .The .defi ni ection 33 defines the position of
Phe vt or (R Bateblogh 3108 006058 Rb% PAIERE sePHOR e PLAGeBEY HHF BRERRIGonal ¢ 0
the orientatigon_of the rows of slider sections of the fer block_ 21. The
def i ni ng B@éﬁﬁwﬂv@mg@ea@fm&om pBe si'g @ﬁfiw srtippd, far absasbmgkand Nghe
dummy bl ock 23 along the orientation of the rows of slider sections. For
fixi ng t ha tape 8d asl opkotection membppeafiixasl to theomediumtfaeing sunfacs efcthe23 t o
one anot her, an adhesive is applied to at | east one of the surfaces thereof
t o be bondadert bloek@1 whéethe Amfelblueki2i Hhd&thé sappoftiglate’ 22 talre catippor t

plate 22 is placed on the board 32, and the wafer block 21 and the dunmy

bl ock 23 gggethéen qitiaRdolade 8gs & UREMS (APdeutiee)Xdr chitiingBHS walfet Bibckaf er
bl ock 21 and the support plate 22 parallel to the orientation of the rows

of the sl pighdSifeldutiporfphtBresgetiiddandla Bilb%e%féiybgltﬂﬁ%%%bﬁ@ 8. The

ends of the wafer bl'ock 21 and the support plate ogonal to thﬁ

glf kt ng St Eﬁ%ﬁi%a%ig?ﬁ?%fﬁ?@%bﬁf%‘ a1 (BE BRI RS ERbich o o
21 . ) ' '

of the s! PubP e FREREbkATs Frfrideq Rt Brabine hel eFpBbh ENER B L1, ' 20

t he suppoypt e 22 orthogo .to the orientatign of the rows of the

Sl derooBt i hEhe sibapTIate Boliing secipb e o boaEng WhEAO BY ¢he suppor
plate 22 and the dummy bl ock 23 are bonded to one another. As shown in FIG
7, the defbsarhing the pepparsy plata 923 eannestedie position that touches the ends
of the wafer block 21 and the support plate 22. The defining section 33 has
a groove 33a iThesupport plate holdingmedting & and hbe tapehdlling lsectieed t he waf er
bl ock 21 and the support plate 22, for releasing the adhesive. The defining
secti ons @&drrdsporsl ta @ undarishi@ member) fop lmldinzdflihe inventiaw.at EHe snppoet
positions that only touch the ends of the wafer block 21 and the dunmy

bl ock 23, platsrtdingedeytioArt eubesyontlsitsedsdctionfon tioldinglthevahuridll sfck 21,
the support plate 22 and the dummy block 23 is appropriately chosen from

t her nopl agid fnvashiR%. V€he fapdR6lding s6ctiIST carRssoEStPd ded@orPfor dependi ng
on the materials and so on of the wafer block 21, the support plate 22 and

t he d”rmyhm@ﬁétﬁégg@?tﬁ%ﬁ%gmib%raf"f‘fg‘?‘%tlﬁfbf' G 8A and FIG 8B and FIG

9A and FIG 9Bto ribe an exanp e surface configurations of the

subort ) a 2133 AR T oBhEEeE S pELCH Xl A BRI 8
[ | f d . Pl ock . FILG | i de.vi f .th

o ock. 23, Sh fhe Baet AT i RRIR it i wiitad et ety 5 EPirasha el et 1 o
e Surfage. of ACnSURRALL ALA10) 22 1 9008 LS L0chls HLSLPLggs 2L Tor

storing the bar 51 separated from the wafer block 21 in the tray 13; and a

drive apparatus 15, provided on the base 11, for moving the tweezers 14 in
up-and-down and side-to-side directions. An absorbing tube 16 is connected
to the tweezers 14.

Reference is now made to a flowchart shown in FIG. 2 to describe the



used for bonding the plate 22 to the wafer block 21. A plurality of grooves
37 are formed in the surface of the dumy block 23 to be joined to the

waf er bl ock 21, for rel easing an adhesive used for bonding the dummj 3)IA&9<2002
23 to the wafer block 21. Through providing the grooves 36 and 37, the

| ayers of adhesives are nmade thin between the wafer block 21 and the

support plate 22 and between the wafer, bl ock 21 and the dummy bl ock 23. As

a result, the strength of the wafer bildck 21, the support plate 22 and the
dummy bl ock 23 bonded to one another is increased. It is preferred that the

grooves 36 of the support nlate.22 are for t 0, ex in.th irection
ort hogonalpeﬂboci ﬂimgﬂ‘-‘g'ﬁ‘{tg{ f%slb(}erts i tﬁ%\?&b@%@&er irgg@? Hﬁ@ogf ﬂlehe waf er
bl ock 21. This.i cause such for i on,of. the, grooyes 36 gllows the area
of ench PaRBs PIAGEE NS Bave rBred. oW Gl WafeR Mewbithe AL STFoWS A ded o
each other to be equal when the wafer block 21 .is cut _into the bars 51. It
i s pref ersliderisegtionn eagh desludingsa shin-fibmypagnptip hopd element ae alignede
pitches of the slider sections in the rows in the wafer block 21.

Furt her nofstep 81013 pNextethe wafemblockd isfieinas toctheosuppeat plate A% ster pl at e
22 are aligned such that the grooves 36 thus formed are each placed in the
posi ti on StdNeeBpebHicEiogbdsing igytisdn perfosmediomntheahethen favmg surfaveswaf er
bl ock 21. This is because such arrangenent allows the area of each slider
secti on asfh & oficHdePbedtidiy Totdteddh theemediiin fheibgahefaé dfahdadafe® each
other to be equal. The pitch of the slider sections in each rowis about 1

mm  for %mlﬁ-'oiﬂed%ﬂfeegtgfﬁﬁg ldigto ReeWBI08ES Pife MafdrBlodk PWakd OCk 23
are fornmed ZQAUGZOOZZ Wltﬁ pitches "‘equal” to the pitches of the

lid j ' i f I f th
Si1aer Sefl'fe' %&b}é{m Biei‘c% DU bt t}o?gf%@'psr%; 2 t%g rtgﬁra@ssli]dg? s%@?x\{ w%%EQ €

support plat ur t her nor e, rre t 'ock 21 and

cacn pi acmadRfe e Sy e ERb Ao SpBe AR ESesle b BendlRE 7 e
33 and a7 HEPL TR 81100 Beeotart [EncHt TGxraticigr e T0°ang

FIG 11 to describe the step qf perform ng ecifi¢c processjng, on the

medi um £ avpter WPk 2deemamng is dotesmingd detebsld ondf 1By WedehBlIk Rk ac ng
surface of the wafer block 21 joined to the support plate 21 (step S103 of
FIG 2). ramainsdY3; de prpcesiietyrostosten F10hdi Hqpowpterdiloek 21 appiaigs usi ng a
| appi ng apparatus and so on are perfornmed. Finally, the resistance of the
MR el enen(l¥), thérprodéss eelghingaodnthafddturiag theibgirtd lasdepnicatedl y IddfliGhed. As
shown in FIG 10, to performthe above-stated step in this enbodi nent, the

waf er bl ogkstéps S10e s5idPVOL cprrebpordP tatlk fike doprnddtepk S183jt0iS1IH t 0 one
another are fastened to a holder 38 as a processing jig. Wen fastened, the

support péctespbad o the! sbevhd Rtggl.anps 39, for exanple. As a result, the
waf er block 21 is fastened to the holder 38 without directly touching the

vl er bl ook 2ol doudh iE IS 13 Wi1E b 5P ab AT SIRP ABlerlIAPin S Med um

facing surfaces o row of slider sections medi um facing surface of
e yarer O ombdhued b 158 BPANELgtd b TR BB ok
FIG 10 15,0k 21 (step S101 of FIG. 2). FIG. 8 shows a wafer 20 in which a plurality

of rows of slider sections each including a thin-film magnetic head element

18 are aligned. The main part of the wafer 20 is made of aluminum oxide

and titanium carbide (Al2O3-TiC), for example. Portions surrounding the

head elements 18 are made of alumina (Al2O3), for example. In this

embodiment the wafer 21 is cut into a plurality of wafer blocks 21 in which a

plurality of rows of slider sections are aligned. The shape of each wafer



2 8 AUG 2002 22 attached to a section 40 for holding an object to Iap
provided in the | apping apparatus. The holder 38 is then pl aced og g 2002
| appi ng surface plate 41 and the rotating surface plate 41 laps t i um
facing surfaces of the row of slider sections in the medium facing surface
of the wafer block 21. Wen | apped, the anobunt of |apping is controlled

t hrough an el ectrical |apping guide or,_an optical |apping guide to

preci sely define the resistance of ead® MR el ement, the MR hei ght and t he

t hroat height. Reference is now nmade to FIG 12 to FIG 22 to describe the

step of he | o 1 t 104 of
FG 2). Wﬂf A3 pl Sk ifeden @RGwh 18 FURES heRiathy st SPal c
suppor t 2 are cut togeth so.that a.raw of i der sectj ons whose
o f oib i Rhfes i rerehpales Ly ﬁ@@ﬁ?&m@m%ﬁ?e&mﬁr f oWt ar at od
fromthe wafer block 21 to be the bar 51. In this_enbadi ment the tape 24 is
pl aced t oslidaresectinms what the wademblogk 2ldaslules way beatlgnst twe.ockhe1 and t he

end face of the support plate 22 processed with the nedium facing surface
21a in ornembep ippreferablytas leasti fonr aadi mgrespréfarably fallswithinthesainge bl ock
21 and the support plate 22 are cut. It is preferred that the tape 24 is

adhesi ve batovgemt 1@antd 2. nedi um faci ng surface 21la and the end face of the
support plate 22 before cutting. The tape 24 preferably has elasticity to
relieve a shoRkfdrentdts AGWImaANé 8¢ FG. 24r{ral #1G13B, Fia. vaf @id BTGCKB?1, the
support plate 22 and the dummy block 23 with the tape 24 on are placed on

the suppopiGP6aFEG e FIGIs 4 and PIG. BB add F16" 028Hsd FIGADPAddseribaOWn i n
FIG 1. FI G 13 is a perspective view of the support plate hol ding section

o B %@éﬁ%ﬁf@fﬁo@ﬁ!@ USSR Pk SASTERRT 1

AR Ly hzﬁﬁeﬁaﬁ@w@%'@@f@gt %feimﬂmneas fhgeLe
: .

B T

el liptical concawty is formed Wnere the tape 24 |s ap plied in the tape

hol di ng sdummy bjo AFSHtHE userprrtinghvhenwafardyock 2h arp@rapardi ng
section 56. In the exanpl e shown in FIG 13, an end of the tube 57 is

di vi ded i and they ere mlagghegnamoéhmawshmha intflés 43.anthbe speeificotheected to
t he absorbing section 56. The tubes 10 and 5? are each connected to an
absor bi ngwafgrablatki 2 1ristpladedven tHdsuppdrt platec2k s@dh thatetlmuppdate of thtee 22 and
t he dummy bl ock 23 with the tape 24 on placed on the support plate hol ding
secti on 6wafé& bHlask elddchrlihfeusfaepobf allthe elidet dedtiorseficbobhé t@nthdehe t ape
hol ding section 7 while the support plate 22 is absorbed by the absorbing

section 5§f gidsipiRd Pnﬁe% i @ﬁhﬁ@%ﬁﬁﬁoﬁmmf@mbﬁw@umnsardckomﬁG In this

state, as shown'in FIG 14, the wafer block 21 and the support plate 22 are

cut toget Qledrce&‘otn #&gd%%?ﬁﬁea@a?& hidek t1t g 08Weqb aSedFimSReid r$0élfrf§ de Whose

medi um f aci ng sur receilve specific processing Is separated

from the yat er rhl aGke2d o 0% APy iRk n@ﬁﬂé L0ehapg on}gym%@@qg ed_on

the portionto ter cut of the

ection 7e2 itk esdhEyhes ot %ﬁaeﬁ T AR A Pla e 18 LA
(o ke BRALSL G0k ac 1 36 905,40 b cuppgr Bl g 1ol 1
and the surface of the support plate 22 facing each other, are bonded to each
other with an adhesive, respectively. When joined to the support plate 22,
the wafer block 21 is placed such that the surface opposite to the surface in
which the head elements 18 are formed faces the support plate 22.

Since the support plate 22 is required to support all the slider sections



24 FIG 15to FIG 20 illustrate some types of the tape 24. FIG 15 Flﬁ$e
16, FIG 17 and FIG 19 are cross sections orthogonal to the |engt hzcﬂ‘ A 2002
tapes. FIG 20 is a top view of the tape. A tape 24A shown in FIG 15 is

| ayers of a base 241, an adhesive |ayer 242, and a separator (cover film

243 stacked in this order. The total thickness of the tape 24A is about 0.1
mm The material of the bade 241 nmay he an organic nmaterial such as

pol yvi nyl chloride (PVC)) polyethyl enel%t erepht hal ate (PET), or a

pol yol ef i n-base material or may be paper or cloth. The adhesive naking up

the adhesiyg »@%{%ﬁ-.b%‘& Aoets l?ﬁg&?sg%gsﬁ%% h Wﬁ?&tﬁeofépg@u@o@t 191%@822'i %é”se‘j

acrylic-base adhesive. own in I's use
separator_,243.i s, peel ed.of f: End.faces of the .wafer bl.0 1 and the
support _pitk arisatefil G HRpwe o s RReBrot SfRE MR BRE 2 i 0By, e
tape 24A may be an ultravioglet,( - setti ape whose adhesive, layer 242

i s made off &reafey than Hhewi Q?fﬂ&%?“é’rb@&g zgucﬁné’ﬁrt}ﬂﬁ’é\/ﬁ%ﬁ width gfieng t ape
may be an ultraviolet-setting dicing tape D-series' (a trade name}{

manuf act utheosuppart Rixte Z%isperedenably grepter khap the widthef the wajenblockr ay i s
applied to such an ultraviolet-setting tape, the adhesiveness of the

adhesi ve 2hyeThivia hesaneelut thie widr of uppord plptet 2@is greatér thaghthe t ape
for the tape 24A, the tape 24A is easily peeled off fromthe bar 51 wi thout
| eavi ng awidtdcef thie whferddodsRvchindlinhg df te adifiesbloek 21asshade easiehe

fol l ow ng description) by applying an ultraviolet ray to the tape 24A. The
tape 24A ﬁmse,b@r@xhh@lmegbbmmea@efmﬂewﬁyfeﬁbldakrznoﬂﬁ@gimoggh&hbal . Such
a tape may be " SKY SHEET" ‘(a trade nane) manufactured 8 AUG 2002 25 by
Ni kka Sei kot rl\ét?edzz Qr'itho'?ﬁl\éc‘l-e“ﬂ c‘EfPiv toRhid@tite RATE bl:EEH‘%flasGhHﬁ gfedificNi L O

Dgﬂko_ Cor porati for exanmple. | Ijsuch a thernopeeling tape is heated, the

gf 23'cxeQﬁﬁ%s%if%?gPﬁgﬁﬁéfsﬁ%ﬁ%ffvﬁzftﬁéﬁgf?3%01%%2%2%%&5@‘3?%8*%?#??0%3?he
51 wi th i i 4A. 24A

e oL IR e P O R YR 0 S B el i 7, 22

B Ser | os TR BEPASE thand i idsh f Cip SUPBYTITRIS Bleoth s 588 2nd Rhout afhr ough

using such an antistatic tape for the tape 24A and protecting the nedi um

faci ng suleRstddodt mm greateddn tetadt i dihe thicknase of thegurperttmateR2der
sections of the bar 51 such as static damage to the thin-fil mnmagnetic head
el ement s apprdpeidialy ddatedmened comsideringrttieistrprgttl, saseoof hamdlpag andwoar , i s
prevented. A tape 24B shown in FIG 16 is one whose base 241 contains wires
244 for remnforcing strength. The other configuration and functions thereof
are simlar to those of the tape 24A shown in FIG 15. The material of the

W res 244 may The hiiterial(sf theaadppoaplate224s peefirably ¢eaapmid4hasallowsi n FlI G
17 is one to which a reinforcing |ayer 245 for strength is bonded to the

surface ofhd pRitb@2arodsklcdPREH prcisfort BonAE6ARE\tRat 8NEpladd D2 Bhautot her
configuration and functions thereof are simlar to those of the tape 24A

shown i n_foBthdPuwiiHihd Bafir BboiP21! NSitidl HenRal Gk AYF RRatEblbg: VI on (a

trade nane)” or paper. any o e reinforc t apes own in

FIG 16 ap a|1:1|d hejﬁig)tpro?ﬁgfagg i2\éea|.r\é’ini c%n\fg&%itilheeach%%ﬁeg éﬁdqgir%ﬁQOi each
transferred sucht
other and, the wafer block 21 and the support plate 22 are heated if a
thermoplastic adhesive is used, the material of the support plate 22 is
preferably one whose thermal expansion rate is close to that of the wafer
block 21. In particular, the material of the support plate 22 is preferably

the same as that of the main part of the wafer block 21, that is, aluminum

oxide and titanium carbide, for example. Since the conditions for cutting



,2 8 AUG 2002 26 tape 24B or 24C wound around one reel 246 is taken up
around anot her reel 247. The tape 24B or 24C is transferred whil eez geéggrzﬂnz
51 and the piece 52 of the support plate 22 are bonded to the tap 4B or
24C. The separated bar 51 and the piece 52 are thereby automatically
transferred. A tape 24D shown in FIG 19 utilizes a dry filmresist used
for photolithography. The tape 24D is | ayers of a resist |ayer 248 nade of
a photoresist nmaterial and a cover fi Ih 249. Such a dry filmresist nay be
"VANX DRY FI LM PHOTORESI ST U- 120" (a trade nane) nmanufactured by Fujifilm
din Co.,,Ltd.,, for exanple. If such a dry fiJmresist is used for the tape
__2ap, the SReite 80 TR0 Brptgssh M robbtG o RN GRE B S5 e 25 ar e
—bonded to_the resjst .layer 248 t her nocoppr essi on, for ex l e, .A tape
295 Showrdetermiged Siheqharet -Qf%etsumoafdnﬂﬁp s tie same g that oftheape
havi ng no adhesi veness. The material of the tape 24E nay be the sane as
that of tmaimpgst ofitheowafardlpelp@lpaXhemnateripleofthe swpport plaje 2218y of hol es
250 along its length. Wien the wafer block 21 and the support plate 22 are
cut, the preferably¥the sphmecasithzdtofdba main pant dfdbe svafer bbecky® én thisock 21 and
the support plate 22 and the absorbing section 56 of the tape hol ding
section Sfespkét,806. i s absorbed by the absorbing section 56 through the tube
57 in this state, the end faces of the wafer block 21 and the support plate

22 are suckedThewrid#h of ehaBaahY ModkeZd iwthéribhtaticihof e Frwesf diferof the
tape 24E. As a result, the tape 24E is held between the absorbing section

56 and th c%ﬁsfoffgﬁé wRifel BRockal a?'lﬁacé‘lo tcPEH ﬁﬂ&hsdf&ll@r&%f@}%‘l@ck@l. The

waf er bl ock 21 and the support plate 22 having been cut and the bar 51 and

t he piec I . Qht ai I . dj AUG 20D2
27 faci nghg g a%lgags@gy@ﬁ@g t@?%ﬁn&&&gﬁ%ggég&;{ %%ga@ l%(i‘!'{el'h\}\slgf% }elrg bl ock 21
and the su rte pl ate,?2 tep.S104 of FI ar g,.repeated.as, | ong.as the
waf er bl o ﬁ%%r’?ﬁ?ﬁr %A‘g%r ggé%g? "gf‘f?agﬁg‘itai% hfiﬁl 11P§f e Ctéu@*neés tting
position j.s provid he surface pof..th fer. bl ock in i.ch .t he
Pt i1 e Dlackpd miinady similpngothe ficBnees ahsosaldrdnoet
determined wth reference to the marker when the wafer block 21 and the
support p?Ja-te 22 are cut. FIG 21 illustrates repetition of steps S103 and
S104 descri bed above. The top figure of FIG 21 illustrates processing of
t he medi um f aSimg therwafee hdocksh2l aed eut onbelktleicibaddewafer 26 @sshopurt pl at e
22. This processing having conpleted, the wafer bl ock 21 and the support

pl ate 22 arFIGuS, thegethey be aht kedfenbicel 2 grdatdarwRkthtaswlmowihas #¥1Gedi um
faci ng surfaces have been processed are separated fromthe wafer block 21
to be thesAandithe wafer ek 21 sin3d] i Width dAdsKdien ih §AGe 58, FAereloke, 1the bar
51 and the piece 52 of the support plate 22 thereby obtained are

transf err pthefertrb@ tR26bomb PumAY HIDOMN28 Whde WidkthAré U Rn®frdth Gne2l. |f
any wafer block 21 remains, procCessing of the nmediumfacing surface thereof

S repeal ahofr W0 Hlehirdd d dodiolm A tRe gfidﬁlxsogfzﬁi'e whldr bléckd o darates the

bar 51 an pl e e support ate obt al ne rough cutting

appar at usteito FhnERCLE AR o BREYRIEF RIS widdh S IRRETAR 2O,

hol di ng sec%i 0@97 ggget her with the tape 24 after the wafer block 21 and
t he suppo}vt"‘erfl ‘ék "are cut. In the processing apparatus, the noving

section 5 nov toward the storage section 2 and the .
f[\‘fle matergal oq'the d%mglyb ock 23 may be one having some degree of

strength and hard to deform and preferably ceramic that is able to be formed
with precision such as aluminum oxide and titanium carbide, alumina, or
zirconia (ZrOgz). Since the wafer block 21 and the dummy block 23 are
heated if a thermoplastic adhesive is used, the material of the dummy block

23 is preferably one whose thermal expansion rate is close to that of the



2 8 AUG 2002 28 vacuum tweezers 14 nove toward the cutting mechani sm
section 1. The vacuum tweezers 14 hold the bar 51 and the pi ece%%ZAggdz[wz
place themin the tray 13. The vacuum tweezers 14 hold the bar t he
pi ece 52 by absorbing the piece 52. Reference is now made to FIG 23 to
FIG 29 to describe the post-step perforned on the bar 51. In this

enbodi nent, the surface of the bar 51 gpposite to the nmedium facing surface
is |l apped to reduce warpage in the cutl&ection, that is, in the surface
opposite to the nediumfacing surface. FIG 23 and FIG 24 are cross
sectlons \R'Q?ér l!)lk)!:]%?lr a&l\?m?tagﬁﬁﬁfaqt thd PhatBliG of H'Fe E&ﬁn%}bg%k%{g ed on the
jig for |apping. s5hown, € Ji1g conprises a carri anda | oad

appl i cation  nenher, 62. The garri 61 has ylindric ection 63 in the
Shope’of BAEFRABEY chf Saee s et he dapd Paftatihedtaet Hled Fh Bt Ehape of a
di sk to block, the biﬁtom end of the cylindrical, section 63. The circul ar

pl ate seclivgpingum oxideand titaniym C@Fb’rﬁ’él’@?‘é@mhlemi ch an object to process
is placed. The | oad application section 62 _has a protrusion 66 that is
inserted to tReferghteith hewimade to hG66 atd Fife. 4o deseribd anexaapledfi s
attached to the bottomend of the protrusion 66. To |lap the surface of the
bar 51 oppnsiliganentthethmbforjoining the swafénblcktte thasupportGilates2phaded on a
| appi ng surface plate 68 and the bar 51 and the piece 52 are placed in the
hol e 65 ofhd demahy bldckr2Ptabee aActhern H#IGOH ik etoparievelor Glluvdrkbinghthesur f ace
opposite to the nmediumfacing surface down. The protrusion 66 of the |oad

appl i cat i giaté 8fthOWaler block 2ANthes@pp&E platd 22 agdl thediumaly BRekiogn 63 of
the carrier 61. The thickness of the circular plate 2 g AUG 2002 29
section bS 1 t r . i . } is w
about O. gé’ r}rl'reﬁﬁJ orldetfg)rrli?l ée%t‘}lfﬁie)’r e?lc?g?llfﬁé;g%st%%Fnﬁéﬁigyojtlﬂégglrr%ﬁ ag)ljfon 66
does not Cht j I cul p | A LQ i er lied to
the bar 5180 ndl (B FARER oL PhE 8RN Bty AieiRRpl SLPCHERE B8Rk, Foce
of the bag.,51 opposite,to jhe i ym f aci syrface.i s | apped by, rotating
The carr: b e Siptont Blase 2 s B Aty bl 28, “BRoning BEBEma T3 ABIS, f ace
of the bar 51 opposite tqQ the di um faci pg, surface havi pg been elim nated
t hr ough t%‘éall'%ﬁﬁi’ﬂ&eéé’é’cﬁ'led&?r b e, Thedefining section %é?aﬁe%’fhefromthe bar
51 and the piece 52 of the support plate 22 as shown in FIG 25. If the
tape 24 iBositioplafitheiveafer blaskt4hgnd 4be supnorti plate 28lintthe sljrécsionppl i ed to
the tape 24. If the tape is a thernopeeling tape, the tape 24 is heated.
The adhesonthogeisalafo theeorieaptatida ofshe rewslnf sliddnsectiandof the wafer ldck s t hen

peeled off. If the tape 24E shown in FIG 20 is used, the step of peeling

of f the t2pe TheldefitiihfeedtionsI4 dofiné hRe positivrbaf il waferridack 2ednd\Next , as
showmn in FIG 26, the bar 51 is separated fromthe piece 52 to obtain the

separ at edtlpduiming BIRars alopt tHechSaRabidn¢f the roke dNdRlessedbiesi ve used
for bonding the wafer block 21, the support plate 22 and the dummy bl ock 23

to one anot helroy {3¢ndehe Whit ﬁb{oEﬁ'Zl?"th@ffsgypgxi(tgrﬁngF‘%‘ZQ BLAUHR dihbgponi C

cleaning in acetone or scrub cleaning, Rai'ls are then forned
in the megjumosag sk i?x}f&tfh%i.ear%dhgﬁ?@% %gélieﬁ)ﬁ;ﬁf of 164t Mhe S TR BtrEfRE | Ve
ion etching or 1on mITingis use or I'ng the rails.

thereof to be bonded to each other. As shown in FIG. 6 and FIG. 7, the

support plate 22 is placed on the board 32, and the wafer block 21 and the

dummy block 23 are then placed on the support plate 22. The ends of the

wafer block 21 and the support plate 22 parallel to the orientation of the

rows of the slider sections are pressed against the defining section 33. The

ends of the wafer block 21 and the support plate 22 orthogonal to the

orientation of the rows of the slider sections are pressed against the defining



If the tape (dry filmresist) 24D shown in FIG 19 is used, the ta?ﬁ 248 2002
may be utilized as a photoresist for making the rails. Therefore, e tape

2 8 AUG ZQQZ 30 24D nay be left until the step of formng the rails
Reference is now made to FIG 27 to FIG 29 to briefly describe the step of
formng the rails through the use of the tape 24D. In the step, as shown in
FIG 27, the cover film249 is peeled off fromthe tape 24D bonded to the
bar 51, and the resist layer 248 is oﬂlo%/ | eft on the medium facing surface
of the bar 51. Next, as shown in FIG 28, the resist |ayer 248 is exposed

t hrough ag, e; re f reskst 0, tern
correspon g {8818'[ e ral ?ggél@lgkﬁ{enéalgdsg ow% ‘?%fezlbégagg,l%?lgqﬁsé %p&?‘é f or med

t hrough dry . etghi ng,,sych. .as r.eactive jgn etchi or,.ion mJling with the
ok 251 HEtE PRt iR orieRG A of ik oot phehe iR Reitions 88 i ng 10 the
enbodi ment_.descri hed so far, the support_plate 22 is bonded o the surface
of the Wa?]égn%fﬁﬁa tgi eﬂ#éloé(ﬁhﬁd"asf% B&S&sz%?néltbets%pgﬁi&é?eg ctions. The
specific processing is perforned on the nediumfacing surfaces of a row of
slider seetthogenaltorthe arientationafithg rewsrafdhe sliden seciigns arg aligned. ponded
to the su%)ort plate 22. The wafer block 21 together with the support plate
22 i s theln this state thet wafer block 81, the sippart plater22 ahd $he deunoay black ng

surfaces are thus processed are separated fromthe wafer block 21 to be the

bar 51. T98uaeé boaded beohamanbihdrs AstshwennimFEGy 7f tind éefelinigoseztiohB I 1wr
processing the medium facing surface. As a result, deformation of the bar

51 i's prepRAtRTiretlb sddifishThh e YoukhedtheldnidlofRheResfel Block! Z1 haRrtheated with
precision. To be specific, it is possible to reduce adverse effects on the

processi ”Qul?gﬁﬁ-kz'?a&ﬁaésﬁ. ﬁ’f'ﬁr‘e aea@g#%ﬁz B?E a%ro@(ré’%%ﬁ%ﬁda idip Prevent

def ormati ons su war page o patterns) making up the thin

T 1P e ot P P ke 2
o 271Gl R EhL S TRAHRLIEC, TSI QLALSR 500 5t
necessar ytﬁeoséfppo%z’ci&)late 22 but are located in the positions that only touch the ends
of the wafer block 21 and the dummy block 23, respectively.
An adhesive used for bonding the wafer block 21, the support plate 22
and the dummy block 23 is appropriately chosen from thermoplastic
adhesives, cyanoacrylic-base adhesives and so on, depending on the
materials and so on of the wafer block 21, the support plate 22 and the
dummy block 23.
Reference is now made to FIG. 8A and FIG. 8B and FIG. 9A and FIG.
9B to describe an example of the surface configurations of the support plate
22 and the dummy block 23. FIG. 8A is a top view of the support plate 22.
FIG. 8B is a side view of the support plate 22. FIG. 9Ais a top view of the
dummy block 23. FIG. 9B is a side view of the dummy block 23. In this
example as shown, a plurality of grooves 36 are formed in the surface of the

support plate 22 to be joined to the wafer block 21, for releasing an adhesive



bondi ng the wafer block 21 to the support plate 22 and separating t?e WﬁM?QNH
bl ock 21 fromthe support plate 22 every tine the wafer block 21 is c&t.

The production efficiency is therefore inproved. Since the wafer block 21

is bonded to the support plate 22 and the bar 51 havi ng gone through the
cutting step is still bonded to the piece 52 of the support plate 22, the

waf er block 21 and the bar 51 as internediate products are easily handl ed
during the manufacturing process of tD sliders. That is, by maki ng the
support plate 22 greater than the wafer block 21 in width, the width of the

waf er blo .h rt e 2201 0in ogeat her e bar 51 and

t he pi eceﬁgefgéqr%ggggﬁggwﬁﬁlzgg% ]%Sfér{gb O@g&gth rpl’l?lgaﬁé}f %f%‘l’oﬁgﬁs and t hey
are handl as .t hose. havin fixed width en 1f the.wi dth of the,wafer

Bl ock 21 P2 228 dgRe imEke PirfRge o Hhe, dudims Dlore3 00 RS JineihothecraE 1 or
assisting jn supporting . the wafer block 21 is placed on the surface of the
waf er bl obleck 21 foroealeasing amnadhesive usediforpnding 4be dusemydlock 28 teaf er
block 21 is joined to the dummy bl ock 23 and the support plate 22 is joined
to the duthawiaferchlogB21As a result, even when the nunber of rows of slider
sections remaining in the wafer block 21 becones fewer, the rigidity and
preci sion of Theowgh erovidiek tRd groovek Gt arsd 87) the layerdofadhédnesary rows of
slider sections remain in the wafer block 21. As a result, sliders having
excel | ent npidepdih ibeswase the waferblocRII2and th®sappseailaces 22 aaldrhaiaieed even
when the nunber of rows of slider sections remaining in the wafer block 21

becomes 1 gHEwafACHGRRDN Gl Drlid e BERPHIGmNI. (A0 SUBRR! thadtit RediPof e D

made of a material the same as the naterial of the main part of the wafer

di 71 er encEorey PREEEL h/SpEETRTIRR 2 ablTRe Ehal BOLLES BRI IR o1 1

i's avoi dedn ige sl i.dergl h(ftvi ng excellent properties are nore precisely
f abri cat ef™® 56?&??{8 ?%t he embodi ment, the wafer block 21 is bonded to

t he support plate 22 an he bar 51 hayi hone t hrough the cutti step is
still bonded 551%91@%%@8@3%% 8Yqnyes r e;ﬂ“&’P@r@Eﬂ‘%%@t?aarﬁ Eﬂnﬁagﬁf’he

waf er block 21 and the bar 51 are handl ed w thout touching the wafer block
21 and t hextsad inthersiregiion orthpgongl testhe qrigntatiopyofitheqomsptislidelus reduced
and the yield of the sliders is inproved. According to the enbodi nent, the
tape 24 i seqtionsed the vcafeeblqckélne%)hlmm becatysesanchafgemamnaff thagroewesr bl ock
21 for protecting the nediumfacing surface 21la when the wafer block 21 is
cut. It i 86tallemedshepaxeaidfleachbapridvand the aseoof afpi¢decofithieessuppoti platedue t o
a water-sol uble grinding agent, scratches nmechanically resulting on the

medi um f ag Mendud ftaeack beherdfithdlbghaldfhes ithe MehfoP bldek TELH &Y iheekthg surface
21a, and so on when the wafer block 21 is cut. Furthernore, the tape 24

bonded t ophfesredi um faci ng surface 21a of the wafer block 21 prevents
damage such as chipping of the bar 51 while handled after the bar 51 is

LS, Lo R g e RSB A A DR
the wafer kaﬂgé(oithlm slider sections in the rows in the wafer block 21. Furthermore,

it is preferred that the wafer block 21 and the support plate 22 are aligned

such that the grooves 36 thus formed are each placed in the position between

the neighboring slider sections of the rows in the wafer block 21. This is

because such arrangement allows the area of each slider section and the area

of a portion of the support plate 22 bonded to each other to be equal. The

pitch of the slider sections in each row is about 1 mm, for example.

It is preferred that the grooves 37 of the dummy block 23 are formed



2 a auc 200Z 33 is cut or to detach the bar 51 fromthe jig after t?ﬁngﬁbeﬁ
block 21 is cut every tinme the wafer block 21 is cut. As a result, 4i 002
required for such bonding and detaching is elimnated and the production
efficiency is inproved. Wien the tape 24 is bonded to the nedium facing
surface 21la of the wafer block 21 and peeled off, a | ess anount of adhesive
transfer is left on the medium facing surface 21a and the cl eaning property
(the cleaning efficiency and the stat@lafter cleani ng) is inproved,

conpared to a case in which the nediumfacing surface 2la is bonded to a

dedi cat ed_j g i bi h as her etting resin or.a

t her nopl as ﬁkgp%%s'%%algﬁghf ﬁ)gﬁchggtogghég.ﬁdg?g%cﬁ}olﬂs?irn AN o S-’é‘e?{e. ng tape or
a t her nopeel.i t i s used for .t tape 24, Jin rticul.ar, an adhesive
e anst or "BRITRONEAT AR titcsiagve Bl che SREPPL: lnfe 08 ( ERBHERIGRe  nat ed.
Since the tgpe 24 is bonded he medi um faci ng _surface 2la of the wafer
bl ock 21,pre%@rrs§rthait %W?é%%qui(&lgﬁng ﬁﬁed&aynzﬂﬂmlk ﬁ%@treaiweéoﬁ% ted jig.
Handl i ng of the bar 51 is thereby facilitated and automation of processing
of the sethatdhedroavesd7 tbueforimad arsheacheplacgdan phe positiombetweéamtlies not
limted to the enbodi ment described so far. For exanple, the invention is

not |i m treighboringl slitlet skotions irmntle fowsnimehe etafer hloelt 2ut nmay be applied to
a slider used for any other purpose such as a head (pickup) for witing or

readi ng of daPaefeRablyetlapdépthl andeedtt S0LHY grvB9aEE6 anlt 3T ate PEMOAKLULY
system According to the nethod of manufacturing sliders of the invention

descri bedg3oad @p.mhhe specific processing is perfornmed on the nedi um facing
surfaces of a row of the sections to be the sliders |ocated at one end of

the -2 8 auReffRficdfs H@v&r?ﬁh&é to ¥M6. 1B ARFEG! # 16 BeSdHibeMhid eylﬁ” medi um

facing surfaces are covered wth a strip-shaped protection ne r such that
the row o I OF the sliders.whose. L facd hg suefaces have
recei ved {)#efgxgzggrg%%cqﬁ? hg%‘%g?‘%‘g % @%&S?P%e%&%%#ﬁ%es@%ﬁﬁ&t o be the
slider aggregate.,. As.a result) the.medi un fagi suyrface hus ocessed
o e pr or SR Sartione i the mhedie farig Sublage f therelheblon ot
properties are thereby fabricated with precision. Furtherpore, it is not
necessar ytheosurpart phatengli(siep £1080f H- 2 celpthisteneganding using ajedi cat ed
jig or to detach the slider aggregate fromthe jig every tine the materi al
i s cut. Tgendinglappaxatues fapping vyingnal lapuinglapparatnpangee op aree t her eby

i nproved. In the nethod of manufacturing sliders of the invention) the
prot ect i operferthed. niyndlty, ahe apsistencernf thd MRielemesass,dhd MRecheight and st ep

may include the step of bonding the protection nenber to the nmedium facing
surface ofhd tieroseheidlal ateqirecelyh@efimédri al is cut. In this case the slider

As shown in FIG. 10, to perform the above-stated step in this
embodiment, the wafer block 21, the support plate 22 and the dummy block
23 joined to one another are fastened to a holder 38 as a processing jig.
When fastened, the support plate 22 is held with clamps 39, for example.

As a result, the wafer block 21 is fastened to the holder 38 without directly
touching the wafer block 21.

FIG. 11 briefly illustrates the step of lapping the medium facing
surfaces of a row of slider sections in the medium facing surface of the wafer
block 21. In this step, the holder 38 to which the wafer block 21, the

support plate 22 and the dummy block 23 are fastened as shown in FIG. 10 is



aggregate separated fromthe material is bonded to the protection nenber.
Therefore, damage to the slider aggregate while handled is prevent e b 2002
handling of the slider aggregate is facilitated. In the nmethod of

manuf acturing sliders of the invention, the protection nenber may be peel ed
off fromthe slider aggregate after the adhesiveness of the protection
menber is reduced. In this case an adhesive transfer on the nedi um facing
surface of the slider aggregate is al t elimnated and the cleaning
property is further inproved. In the method of manufacturing sliders of the

i nvention,, .t 0 l.on r be ont at i cpnducti ve
subst ance?ttﬁaﬁ?(ﬁosgg’gétéon 4§qu §E’;@{§é€é‘ %@eétt éﬁa@ R é’&fladg;eép g’oa}%%pg’h%er sis
prevented. In the hod, of nufacturi ng sligders of the inventjon, the
D ot ect | RS nibe polden S0 Wik Hacrd oR hizirsepeutiin s EALERS of
cutting y include the step of ~hol ding the di um f gci ng rface of the
mat eri al yotating sy, ‘@d%lﬁg%‘ﬂré%%g‘q Dedium, asmg,sdaces %@mow | is
cut. In this case it is not necessary to peel off the 1prot ection menber
from t he slideresectigns éndhe mediunhéacing kutface ofbheivadeiblosl Zl.i W¥henof t he

I nvention, the protection nenber may include a resist |ayer made of a
phot or esi kipped the amount ofilappingris coherohted thdowgly anredéatdieal beppangp of

form ng an etching nask using the resist |ayer of the protection nenber on

t he medi ugufdecirgh sptitflclapping Baidw! todafechely defihe thayédigtagreaafichckhugh the
step of cutting, and etching the medium facing surface through the use of

the _mask-Mmeldﬁén@@ﬁemnqle@gm&ﬁaitﬁéltﬁﬁme}{eigﬁt.further used in the step of
etching the nediumfacing surface and the production efficiency is thereby
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cutting the wafer block 21 and the support plate 22 (step S104 of FIG. 2).

In this step, as shown in FIG. 12, the wafer block 21 and the support
plate 22 are cut together so that a row of slider sections 31 whose medium
facing surface 21a has received the specific processing is separated from the
wafer block 21 to be the bar 51. In this embodiment the tape 24 is placed to
cover the medium facing surface 21a of the wafer block 21 and the end face of
the support plate 22 processed with the medium facing surface 21a in order
to protect the medium facing surface 21a when the wafer block 21 and the
support plate 22 are cut. It is preferred that the tape 24 is adhesive and put
on the medium facing surface 21a and the end face of the support plate 22
before cutting. The tape 24 preferably has elasticity to relieve a shock to
the medium facing surface 21a.

The wafer block 21, the support plate 22 and the dummy block 23 with
the tape 24 on are placed on the support plate holding section 6 of the

processing apparatus shown in FIG. 1.

F1G. 13 is a perspective view of the support plate holding section 6 and



material having a row of the sections to be the sliders |ocated 0 e&%
of the material, the medium facing surfaces of the row of the sec ﬁogﬁﬁt 2
be the sliders having received the specific processing, is held while the
medi um faci ng surfaces are covered with the strip-shaped protecti on nenber.
The material thus held is cut while the nedium facing surfaces are covered
with the protection nenber such that the row of the sections to be the
sliders whose nedi um facing surfaces e received the specific processing
are separated fromthe nmaterial to be the slider aggregate. As a result,
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What is clainmed is: 1. A nmethod of manufacturing sliders to fabricate a
sl i der agsp.egdhabsbiingSeoro S6rrande upedfern alliptival eehéy ity ¥ formledt y of rows
of sections to be the sliders each having a nmedium facing surface, the

slider agghegatlits tdpd 24 i@ P i thd eapeonsldohg bERIGELT! | ARSaBsdrbimgt he
sliders whose nedium facing surfaces receive a specific processing, the
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medi um facing surfaces of the row of the sections to be the s |l ocated
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surfaces covere t
the three branches are connected to the absorbing section 56. The tubes 10

and 57 are each connected to an absorbing apparatus not shown.

The wafer block 21, the support plate 22 and the dummy block 23 with
the tape 24 on placed on the support plate holding section 6 are fastened to
the support plate holding section 6 and the tape holding section 7 while the
support plate 22 is absorbed by the absorbing section 55 and the tape 24 is
absorbed by the absorbing section 56. In this state, as shown in FIG. 14,
the wafer block 21 and the support plate 22 are cut together with the blade 8
so that the row of slider sections 31 whose medium facing surface 31a has
received the specific processing is separated from the wafer block 21 to be the
bar 51. A grinding liquid is sprayed on the portion to be cut. After the
cutting, the bar 51 and a piece 52 of the support plate 22 together with the
tape 4 are held by the tape holding section 7. A concavity 58 in which the
tip of the blade 8 is placed is formed in the position facing the blade 8

between the support plate holding section 6 and the tape holding section 7.



a strip-shaped protection nenber such that the row of the sections to be
the sliders whose medium facing surfaces have received the specifidc§ AUG 2002
processing are separated fromthe material to be the slider aggregate. 2.
The net hod according to claim1, wherein the protection nmenber is a tape
havi ng adhesi veness and the step of cutting includes the step of bonding
the protection nenber to the nmedium facing surfaces located in the materi al
before cutting the material. 3. The medhod according to claim 2, further
including the step of peeling off the protection nenber fromthe slider

focl aim 3, whiVerh & RAChASHDsE PN sERscrRs of v tapead o835 38 K88 eq of 7
| reducetpiaE ShEHHT Baricreoricting (SrbrERa on HEADURE & thene not hod
according to claim1l1l, wherein th rotection nmenber is a tape containing a
conductiJ@P§ﬁbs?hgggo1%?‘@Hé”ﬁ@ﬂ§6§eééﬁ%rding to claim1, wherein the
protecton neﬁg}r)e i2§1A shown in FIG. 15 is layers of a base 241, an adhesive layer
242, and a separator (cover film) 243 stacked in this order. The total
thickness of the tape 24A is about 0.1 mm, The material of the bade 241
may be an organic material such as polyvinyl chloride (PVC), polyethylene
terephthalate (PET), or a polyolefin-base material or may be paper or cloth.
The adhesive making up the adhesive layer 242 may be an organic adhesive
such as a generally-used acrylic-base adhesive.
When the tape 24A shown in FIG. 15 is used, the separator 243 is
peeled off. End faces of the wafer block 21 and the support plate 22 are
bonded to the adhesive layer 242 thereby exposed.
The tape 24A may be an ultraviolet (UV)-setting tape whose adhesive
layer 242 is made of an ultraviolet-setting material. Such an ultraviolet-
setting tape may be an ultraviolet-setting dicing tape ‘D-series’ (a trade
name) manufactured by LINTEC Corporation, for example. If an
ultraviolet ray is applied to such an ultraviolet-setting tape, the
adhesiveness of the adhesive layer 242 is reduced. Therefore, through the
use of such a tape for the tape 24A, the tape 24A is easily peeled off from the
bar 51 without leaving a trace of the adhesive (called an adhesive transfer in
the following description) by applying an ultraviolet ray to the tape 24A.
The tape 24A may be a thermopeeling tape made of a thermopeeling

material. Such a tape may be ‘SKY SHEET (a trade name) manufactured



a tape having no adhesiveness and the step of cutting includes thﬁ Stﬁﬂ? %f
hol ding the nedium facing surfaces located in the material while He 002
protection nmenber is inserted before cutting the material. 7. The method
according to claim1l1, wherein the protection nenber includes a resist |ayer
made of a photoresist material. 8. The nmethod according to claim?7, further
i ncl uding the step of formng an etching mask using the resist |ayer of the
protection nmenber on the nedium faci ngia urface of the slider aggregate

havi ng gone through the step of cutting, and etching the nediumfacing

surface thr the, u he. T Srathe, et hod accordi.ng to,¢laimil,
wher o n + b NiBRp Sk EB i 48 ERRATERHAL G R M AL RS BY  he

medi um fagj ng .surfages. 10. The method ag¢gording, to claim1l, wherein the
secti ons Nittgdamko Compogation, ?tmz‘as@p@r i ﬁﬁﬁgcﬂbaghenﬁep%i@&tm Bfilm
magnetic head el ement. 11. An apparatus for manufacturing sliders to

f abri cat eheated; the adhesizeness ofithe sdhesinedlayenis reducedr | é[ﬁleirﬁ%)mdi ng a
plurality of rows of sections to be the sliders each having a nedi um faci ng
surface, thuoughitheruseqfrsaghtactapecfondhedapn84d: thétapoRdAds enbidy peekedons t o
be the sliders whose nedi um facing surfaces receive a specific processing,

t he appar off from ahp biasiSigwithooe ansadhesivotinsfertiyehomtingithe tap&@4A4edi um
facing surfaces of the row of the sections to be the sliders |ocated at one

end of the mafpeitape 2 MayRCeh wedistAtic $89€ Whote Pass 241icdatainilid e t he
medi um faci ng surfaces are covered with a strip-shaped protection nenber
and conductive substance and has an antistatic funtion. One of such antistatic

tapes is ‘ELEGRIP E-series’ (a trade name) manufactured by TOYO

CHEMICAL Co., Ltd.. Through using such an antistatic tape for the tape

24A and protecting the medium facing surfaces of the slider sections, static

damage to the slider sections of the bar 51 such as static damage to the

thin-film magnetic head elements in the bar 51 due to human handling and

so on, in particular, is prevented.

A tape 24B shown in FIG. 16 is one whose base 241 contains wires 244
for reinforcing strength. The other configuration and functions thereof are
similar to those of the tape 24A shown in FIG. 15. The material of the wires
244 may be Nylon (a trade name) or a metal.

A tape 24C shown in FIG. 17 is one to which a reinforcing layer 245 for
strength is bonded to the surface of the base 241 opposite to the adhesive
layer 242. The other configuration and functions thereof are similar to
those of the tape 24A shown in FIG. 15. The material of the reinforcing
layer 245 may be Nylon (a trade name) or paper.

If any of the reinforced tapes 24B and 24C shown in FIG. 16 and FIG.

17, respectively, is used, the tape 24B or 24C is transferred such that the



a means for cutting the material held by the neans for hol ding V\hiler@jbe
medi um facing surfaces are covered with the protection nenber suc § Y
row of the sections to be the sliders whose nedium facing surfaces have
received the specific processing are separated fromthe material to be the
slider aggregate. 12. The apparatus according to claim1l, wherein the
means for hol ding includes a section fZOé’ hol ding the nmaterial and a section
for holding the protection nmenber. 13.“YAn apparatus for nmanufacturing
sliders to fabricate ..a slider aggregate that is made froma materi al

i ncl udi ng [ - j t he
sliders e%ag}]ep%%?jkgzt 4)59 %3?5@? g%fir?él%sr%ﬁg‘%é% %ﬁ%%sﬁﬁc@rgﬁgg%?%a%%egﬂcl udi ng
one of th (o] of th ectd gns to bg th L4 der e i um f agj

ourf aces P4Ler Thind BaBRE 4 BBorhste nbile B bt S Eaf The BRGFUAC 1,
for holding the material, th dj um facin rfac t he row t he
sections &5% %‘épﬂoﬁépg?fie arg g@'ﬁ%ii“h?h"o??@ &F %ﬁi %@%F‘F%raﬁ%\%ﬂb
received the specific processing, while the nediumfacing surfaces are
covered whliangd t%lemlpc%gﬁﬁéeltb? cautomaticalby trangfearerbyi ce for cutting the
material held by the nmeans for holding while the nediumfacing surfaces are
covered with Atepprdishown indfliterl Sutihizeshatdryfdm vesistf usedefogecti ons to be
the sliders whose medi um faci ng surfaces have received the specific

pr ocessi ngheatodithegeapdiye d Thieorapk 24 Drid ayiead of a rbsist heyes 248emadgafagat e. 14,
The apparatus according to claim13, wherein the nmenber for holding

i ncl udes phéwebsistniaeriadhdingcdviep filat 2492l Sask aad§efkln @8sikPdiobéli ng t he
protection memnber.
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the tape 24E. As a result, the tape 24E is held between the absorbing

section 56 and the end faces of the wafer block 21 and the support plate 22.
The wafer block 21 and the support plate 22 having been cut and the

bar 51 and the piece 52 having been obtained, processing of the medium
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is provided on the surface of the wafer block 21 in which the thin-film

magnetic head elements are formed. The cutting position is determined
with reference to the marker when the wafer block 21 and the support plate
22 are cut.

FIG. 21 illustrates repetition of steps S103 and S104 described above.
The top figure of FIG. 21 illustrates processing of the medium facing surface
of the wafer block 21 bonded to the support plate 22. This processing
having completed, the wafer block 21 and the support plate 22 are cut
together so that a row of slider sections whose medium facing surfaces have
been processed are separated from the wafer block 21 to be the bar 51, as
shown in the figure in the middle of FIG. 21. The bar 51 and the piece 52 of
the support plate 22 thereby obtained are transferred to the post-step, as
shown in the bottom figure of FIG. 21. If any wafer block 21 remains,
processing of the medium facing surface thereof is repeated as shown in the
top figure of FIG. 21.

FIG. 22 illustrates the bar 51 and the piece 52 of the support plate 22
obtained through cutting the wafer block 21 and the support plate 22
together. In the processing apparatus shown in FIG. 1, the bar 51 and the
piece 52 are held by the tape holding section 7 together with the tape 24 after
the wafer block 21 and the support plate 22 are cut. In the processing

apparatus, the moving section 5 moves toward the storage section 2 and the
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vacuum tweezers 14 hold the bar 51 and the piece 52 and place them in the
tray 13. The vacuum tweezers 14 hold the bar 51 and the piece 52 by
absorbing the piece 52.

Reference is now made to FIG. 23 to FIG. 29 to describe the post-step
performed on the bar 51.

In this embodiment, the surface of the bar 51 opposite to the medium
facing surface is lapped to reduce warpage in the cut section, that is, in the
surface opposite to the medium facing surface. FIG. 23 and FIG. 24 are
cross sections that illustrate the state in which the bar 51 is mounted on the
jig for lapping. As shown, the jig comprises a carrier 61 and a load
application member 62. The carrier 61 has a cylindrical section 63 in the
shape of a thick cylinder and a circular plate section 64 in the shape of a disk
to block the bottom end of the cylindrical section 63. The circular plate
section 64 has a plurality of holes 65 in which an object to process is placed.
The load application section 62 has a protrusion 66 that is inserted to the
cylindrical section 63 of the carrier 61. A pad 67 is attached to the bottom
end of the protrusion 66.

To lap the surface of the bar 51 opposite to the medium facing surface,
the carrier 61 is placed on a lapping surface plate 68 and the bar 51 and the
piece 52 are placed in the hole 65 of the circular plate section 64 of the
carrier 61 with the surface opposite to the medium facing surface down.
The protrusion 66 of the load application section 62 is then inserted to the

cylindrical section 63 of the carrier 61. The thickness of the circular plate
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bar 51 by the load application section 62. In this state, the surface of the
bar 51 opposite to the medium facing surface is lapped by rotating the carrier
61 on the rotating surface plate 68.

The warpage in the surface of the bar 51 opposite to the medium facing
surface having been eliminated through the lapping described above, the
tape 24 is peeled off from the bar 51 and the piece 52 of the support plate 22
as shown in FIG. 25. If the tape 24 is an ultraviolet-setting tape, an
ultraviolet ray is applied to the tape 24. If the tape is a thermopeeling tape,
the tape 24 is heated. The adhesiveness of the tape 24 is thereby reduced
and the tape 24 is then peeled off. If the tape 24E shown in FIG. 20 is used,
the step of peeling off the tape 24 from the bar 51 and the piece 52 is not
required.

Next, as shown in FIG. 26, the bar 51 is separated from the piece 52 to
obtain the separated bar 51 through a method depending on the type of
adhesive used for bonding the wafer block 21, the support plate 22 and the
dummy block 23 to one another. The bar 51 is then briefly cleaned through
ultrasonic cleaning in acetone or scrub cleaning, for example. Rails are
then formed in the medium facing surface of the bar 51. Dry etching such
as reactive ion etching or ion milling is used for making the rails.

If the tape (dry film resist) 24D shown in FIG. 19 is used, the tape 24D

may be utilized as a photoresist for making the rails. Therefore, the tape
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24D may be left until the step of forming the rails. Reference is now made
to FIG. 27 to FIG. 29 to briefly describe the step of forming the rails through
the use of the tape 24D. In the step, as shown in FIG. 27, the cover film 249
is peeled off from the tape 24D bonded to the bar 51, and the resist layer 248
is only left on the medium facing surface of the bar 51. Next, as shown in
FIG. 28, the resist layer 248 is exposed through an exposure mask to form a
photoresist mask 251 whose pattern corresponds to the rails. Next, as
shown in FIG. 29, rails 71 are formed through dry etching such as reactive
ion etching or ion milling with the mask 251 as an etching mask. The mask
251 is then removed.

According to the embodiment described so far, the support plate 22 is
bonded to the surface of the wafer block 21 including surfaces of all the slider
sections. The specific processing is performed on the medium facing
surfaces of a row of slider sections in the medium facing surface of the wafer
block 21 bonded to the support plate 22. The wafer block 21 together with
the support plate 22 is then cut so that the row of slider sections whose
medium facing surfaces are thus processed are separated from the wafer
block 21 to be the bar 51. Therefore, the bar 51 is not separately fastened to
a jig for processing the medium facing surface. As a result, deformation of
the bar 51 is prevented and sliders having excellent properties are fabricated
with precision. To be specific, it is possible to reduce adverse effects on the
processing accuracy of the surface of the bar 51 processed and to prevent
deformations such as warpage of the layers (patterns) making up the thin-

film magnetic head elements in the bar 51. In addition, the resistance
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value of each MR element, the MR height and the throat height are precisely
controlled. Furthermore, the rail formation as the post-step is precisely
performed.

Moreover, according to the embodiment, it is not necessary to repeat
bonding the wafer block 21 to the support plate 22 and separating the wafer
block 21 from the support plate 22 every time the wafer block 21 is cut. The
production efficiency is therefore improved. Since the wafer block 21 is
bonded to the support plate 22 and the bar 51 having gone through the
cutting step is still bonded to the piece 52 of the support plate 22, the wafer
block 21 and the bar 51 as intermediate products are easily handled during
the manufacturing process of the sliders. That is, by making the support
plate 22 greater than the wafer block 21 in width, the width of the wafer
block 21 and the support plate 22 joined together or the bar 51 and the piece
52 of the support plate 22 joined together is maintained and they are
handled as those having a fixed width even if the width of the wafer block 21
is changed.

According to the embodiment, the dummy block 23 for assisting in
supporting the wafer block 21 is placed on the surface of the wafer block 21
opposite to the medium facing surface thereof. The wafer block 21 is joined
to the dummy block 23 and the support plate 22 is joined to the dummy block
23. As aresult, even when the number of rows of slider sections remaining
in the wafer block 21 becomes fewer, the rigidity and precision of the wafer
block 21 are kept similar to those when many rows of slider sections remain

in the wafer block 21. As a result, sliders having excellent properties are
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remaining in the wafer block 21 becomes fewer.

According to the embodiment, the support plate 22 may be made of a
material the same as the material of the main part of the wafer block 21. As
a result, deformation of the wafer block 21 due to the difference in the
materials of the support plate 22 and the wafer block 21 is avoided and
sliders having excellent properties are more precisely fabricated.

According to the embodiment, the wafer block 21 is bonded to the
support plate 22 and the bar 51 having hone through the cutting step is still
bonded to the piece 52 of the support plate 22. As a result, the wafer block
21 and the bar 51 are handled without touching the wafer block 21 and the
bar 51. Damage to the sliders caused by handling is thus reduced and the
yield of the sliders is improved.

According to the embodiment, the tape 24 is placed to cover the medium
facing surface 21a of the wafer block 21 for protecting the medium facing
surface 21a when the wafer block 21 is cut. It is thereby possible to prevent
erosion of the pole portions due to a water-soluble grinding agent, scratches
mechanically resulting on the medium facing surface 21a, and dust
depositing on the medium facing surface 21a, and so on when the wafer block
21 is cut. Furthermore, the tape 24 bonded to the medium facing surface
21a of the wafer block 21 prevents damage such as chipping of the bar 51
while handled after the bar 51 is sliced from the wafer.

In the embodiment it is not necessary to bond the medium facing

surface 21a of the wafer block 21 to a dedicated jig before the wafer block 21
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is cut or to detach the bar 51 from the jig after the wafer block 21 is cut every
time the wafer block 21 is cut. As a result, time required for such bonding
and detaching is eliminated and the production efficiency is improved.

When the tape 24 is bonded to the medium facing surface 21a of the
wafer block 21 and peeled off, a less amount of adhesive transfer is left on
the medium facing surface 21a and the cleaning property (the cleaning
efficiency and the state after cleaning) is improved, compared to a case in
which the medium facing surface 21a is bonded to a dedicated jig with a
binder such as a thermosetting resin or a thermoplastic adhesive and then
detached. If an ultraviolet-setting tape or a thermopeeling tape is used for
the tape 24, in particular, an adhesive transfer on the medium facing surface
21a is almost completely eliminated.

Since the tape 24 is bonded to the medium facing surface 21a of the
wafer block 21, the bar 51 is held through the tape 24 without any dedicated
jig. Handling of the bar 51 is thereby facilitated and automation of
processing of the separated bar 51 is easily achieved.

The present invention is not limited to the embodiment described so far.
For example, the invention is not limited to a slider for a thin-film magnetic
head but may be applied to a slider used for any other purpose such as a
head (pickup) for writing or reading of data in the optical recording or
magneto-optical recording system.

According to the method of manufacturing sliders of the invention
described so far, the specific processing is performed on the medium facing

surfaces of a row of the sections to be the sliders located at one end of the
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covered with a strip-shaped protection member such that the row of the
sections to be the sliders whose medium facing surfaces have received the
specific processing are separated from the material to be the slider aggregate.
As a result, the medium facing surfaces thus processed are protected when
the material is cut and sliders having excellent properties are thereby
fabricated with precision. Furthermore, it is not necessary to bond the
medium facing surface of the material to a dedicated jig or to detach the
slider aggregate from the jig every time the material is cut. The production
efficiency and the cleaning property are thereby improved.

In the method of manufacturing sliders of the invention, the protection
member may be a tape having adhesiveness and the cutting step may
include the step of bonding the protection member to the medium facing
surface of the material before the material is cut. In this case the slider
aggregate separated from the material is bonded to the protection member.
Therefore, damage to the slider aggregate while handled is prevented and
handling of the slider aggregate is facilitated.

In the method of manufacturing sliders of the invention, the protection
member may be peeled off from the slider aggregate after the adhesiveness of
the protection member is reduced. In this case an adhesive transfer on the
medium facing surface of the slider aggregate is almost eliminated and the
cleaning property is further improved.

In the method of manufacturing sliders of the invention, the protection

member may be a tape containing a conductive substance. In this case
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In the method of manufacturing sliders of the invention, the protection
member may be a tape having no adhesiveness and the step of cutting may
include the step of holding the medium facing surface of the material while
the protection member is inserted before the material is cut. In this case it
is not necessary to peel off the protection member from the slider aggregate.

In the method of manufacturing sliders of the invention, the protection
member may include a resist layer made of a photoresist material. In
addition, the method may include the step of forming an etching mask using
the resist layer of the protection member on the medium facing surface of the
slider aggregate having gone through the step of cutting, and etching the
medium facing surface through the use of the mask. In this case the
protection member is further used in the step of etching the medium facing
surface and the production efficiency is thereby further improved.

In the apparatus for manufacturing sliders of the invention, the
material having a row of the sections to be the sliders located at one end of
the material, the medium facing surfaces of the row of the sections to be the
sliders having received the specific processing, is held while the medium
facing surfaces are covered with the strip-shaped protection member. The
material thus held is cut while the medium facing surfaces are covered with
the protection member such that the row of the sections to be the sliders
whose medium facing surfaces have received the specific processing are
separated from the material to be the slider aggregate. As a result, the

medium facing surfaces thus processed are protected when the material is
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cut and sliders having excellent properties are thereby fabricated with

precision. Furthermore, it is not necessary to bond the medium facing

surface of the material to a dedicated jig or to detach the slider aggregate

from the jig every time the material is cut. The production efficiency and

the cleaning property are thereby improved.

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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What is claimed is:

1. A method of manufacturing sliders to fabricate a slider aggregate
that is made from a material including a plurality of rows of sections to be
the sliders each having a medium facing surface, the slider aggregate
including one of the rows of the sections to be the sliders whose medium
facing surfaces receive a specific processing, the method including the steps
of:

performing the specific processing on the medium facing surfaces of the
row of the sections to be the sliders located at one end of the material and

cutting the material while the medium facing surfaces are covered with
a strip-shaped protection member such that the row of the sections to be the
sliders whose medium facing surfaces have received the specific processing

are separated from the material to be the slider aggregate.

2. The method according to claim 1, wherein the protection member is
a tape having adhesiveness and the step of cutting includes the step of
bonding the protection member to the medium facing surfaces located in the

material before cutting the material.
3. The method according to claim 2, further including the step of
peeling off the protection member from the slider aggregate having gone

through the step of cutting.

4. The method according to claim 3, wherein the protection member is
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peeled off from the slider aggregate after the adhesiveness of the protection

member is reduced in the step of peeling off the protection member.

5. The method according to claim 1, wherein the protection member is

a tape containing a conductive substance.

6. The method according to claim 1, wherein the protection member is
a tape having no adhesiveness and the step of cutting includes the step of
holding the medium facing surfaces located in the material while the

protection member is inserted before cutting the material.

7. The method according to claim 1, wherein the protection member

includes a resist layer made of a photoresist material.

8. The method according to claim 7, further including the step of
forming an etching mask using the resist layer of the protection member on
the medium facing surface of the slider aggregate having gone through the
step of cutting, and etching the medium facing surface through the use of the

mask.

9. The method according to claim 1, wherein the step of performing

the processing includes lapping of the medium facing surfaces.

10. The method according to claim 1, wherein the sections to be the
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11. An apparatus for manufacturing sliders to fabricate a slider
aggregate that is made from a material including a plurality of rows of
sections to be the sliders each having a medium facing surface, the slider
aggregate including one of the rows of the sections to be the sliders whose
medium facing surfaces receive a specific processing, the apparatus
comprising:

a means for holding the material, the medium facing surfaces of the
row of the sections to be the sliders located at one end of the material having
received the specific processing, while the medium facing surfaces are
covered with a strip-shaped protection member and

a means for cutting the material held by the means for holding while
the medium facing surfaces are covered with the protection member such
that the row of the sections to be the sliders whose medium facing surfaces
have received the specific processing are separated from the material to be

the slider aggregate.

12. The apparatus according to claim 11, wherein the means for
holding includes a section for holding the material and a section for holding

the protection member.

13. An apparatus for manufacturing sliders to fabricate a slider

aggregate that is made from a material including a plurality of rows of
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sections to be the sliders each having a medium facing surface, the slider
aggregate including one of the rows of the sections to be the sliders whose
medium facing surfaces receive a specific processing, the apparatus
comprising:

a member for holding the material, the medium facing surfaces of the
row of the sections to be the sliders located at one end of the material having
received the specific processing, while the medium facing surfaces are
covered with a strip-shaped protection member and

a device for cutting the material held by the means for holding while
the medium facing surfaces are covered with the protection member such
that the row of the sections to be the sliders whose medium facing surfaces
have received the specific processing are separated from the material to be

the slider aggregate.

14. The apparatus according to claim 13, wherein the member for
holding includes a section for holding the material and a section for holding

the protection member.



