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SLI DER MANUFACTURI NG Al D BACKGROUND OF THE I NVENTION 1. Field of 1Re

I nvention The present invention relates to a nethod of manufacturing
sliders used for a thin-filmmagnetic head and the like and to a slider

manuf acturing aid used in a manufacturing process of sliders. ﬂmwwwmwumwm
Description of the Related Art A flyi ng-type thin-fil mmagneti

for a magnetic disk device and so on is generally made up of a thimnedigst m
magneti c head slider (that may be sinply called a slider) having a

thin-filmmgnetic %ngw‘qeﬁmI&@ﬁﬁfﬁhb ¢fge of the

slider. The slider y conprises a rail ose surface functions as a
medi um faci ng surface (an @i ' n tapered section or a

step near the end on the éﬁ#ﬁ?ﬁm%bﬁﬁgmg&ﬁ ies slightly above the
surface of a recording nedium such as a magnetic disk by neans of air flow

fromthe tapered section or step. A thin-filmmagnetic head el enent
generally_used is a_co osite-téﬁe el enent made up of l|ayers of an

i nduct i onBrdRERQUND, QA JEEE INGENTIONg and a magnet oresi stive (MR)

el ement for reading. In general, such thin-filmmagnetic head sliders are
for med t hloBigld ofithe fgventieier in one direction in which sections to be
sliders (called slider sections in the foll ow ng description) each
i ncl udi ng a t Alhe-presentrhyeation redaidsdbemmethed of arararfgenhring sligdnsr al i ty of
rows. A block called a bar in
used for a thin-film magnetic head and the like and to a slider
manufacturing aid used in a manufacturing process of sliders.
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
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~ ~ pUn 2UU2 2 which the slider. sections are arranged in a rowis thers@yzu“z
fornmed. Rails are then formed in the bar and the bar is cut into th@ A
sliders. The manufacturing process of the sliders includes a step of
processing the nedium facing surface of the bar, that is, grinding or
| appi ng the nedium facing surface and a step of cutting the wafer into the
bars. The order of the step of processéng the medi um faci ng surface and the
step of cutting the wafer into the bar$ depends on nethods of processing
the nedium facing surface and cutting the wafer, as described later. In the

step of pLeG 1 NG L i TR AN prad g e MR
hei ght ang'%?‘%ga% glé%‘%}g%éeg?%h? @5{9 %[gh%%%ir’]r{ ??F‘% lﬁgﬁgﬁqﬁﬁﬁg@ elﬂ(;aﬁrr%sn Ilzef or med
in the bap_eagh fall within a | erance ra and. + hat processi ng accuracy
of the sultbirpabinstiePrerd e BRfic Gut BTRRRldR e The WR hei oht | s
the |l ength (h&jhght) bgwee_n t he end o%ﬁt tf.e MR, el erent cl os§ to the nmedi um
faci ng surfacdhRfaanHERAEPRES Racesiof thesliders daclHdey Aister of RECGesHgEh
(height) of the_ nagnetic pole of an induction magnetic transducer. In

rel ated athe medinwl faginggurfactholithesbage thakis, gringiiag or dappivgdde t he nedi um
facing surfaces of the bars and cutting the wafer into the bars. That is, a
bar i ncl utiedgum fasing$urfhceland sestep @f sutting dhe fwafar intecttherbarshe Thar i s
fixed to a specific jig by bonding the surface of the bar opposite to the
medi um f acrdeg ofthé atep bHpidressing. théhredivmn facihgeurfacewnidatie steptdfe bar t hus
fixed to the jig is then processed. This nethod is called a first nmethod in

the fol | ovhttehg Qs Walldr Rite the bags dbpendd bn nSHOHE of Prédesbingiehods
descri bed bel ow have been proposed, in addition to the above-descri bed

first net : i . i cing surfaces of
auﬁa%acmgmwggg heitting tHe %t%fgg,%%e%cm@qutéﬁ g

the bars and cutting the wa into the e second nethod is, as

shown in FI G (I:ﬁ tRE spelfglofr'] gla&cggéing]&hgﬁ?%%?mg 2%1?{1%%(&%@”1%' i§ ];r?g’uﬁgﬁcth fc

-

| ength of blo I'nc ('S ns 1s tut ma wafer. The
bl ock is fX 0.3 . specific jig.b ondhng,the.,surface, of, t bl oc
opposite i‘be m%"ﬁﬁ&!ﬁ? f‘ikbllo?g WZ\%@ (E}g{lhteﬁ@l?&ﬁm %W‘?‘El&i %fe%}ce,fr“}%’ surface
of the blgck thus fixed t l.1.g i's then processe The bl ock is then cut
“ht o bar sRAbIviRg B rach fﬁgfwmqa@egotlmeﬁ@@ﬁe ALRFOCEIHENG i r d
method is, as shown in FIG 3 of Jag;mes_e Patent Application_Lai d-open Hei
4- 289511 peauayy of the anefape procesord tally within agtoleraznce yapgei cTheMBnd t he
medi um facing surface of the wafer fixed to the jig is processed. The wafer
i s then cheighttis thalengthobeighsdbatwéartigend of the MRalembstologe detbsed.

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 to sixth methods described below have been

proposed, in addition to the above-described first method, for processing the



The fourth nethod is, as shown.in FIG 7 of Japanese Patent Application

Lai d-open Hei 4-289511, for exanple, a wafer or a block having a speckkgé

| ength and including rows of slider sections cut froma wafer is ﬁtBIA 002
A reference surface opposite to the nediumfacing surface of the wafer or

bl ock is processed. The wafer or block is then fixed to a specific jig by
bondi ng the reference surface to the ji,g. The wafer or block is cut at a
position to be the nmedium facing surfafe. A bar is thus separated while
fixed to the jig and the medium facing surface of the bar is processed. The

fifth met H&%ﬁg?ldfag%lga%?Cég‘%%lg beths AHN ‘.thﬁr%gte}féf waldANEE FhEBREL d

Appl i cation 11, for exa a wafer 1s uti

havi ng the slider sectio f,armed ;such .t i f@ci n urf f

adj acent rows csgcgﬁ‘aﬁn%‘i‘ﬁgrls’o?s %‘?‘Y’é&’é?ﬁg}p%&ﬁg&t@aﬁeﬂg ﬁ%é’%?gg’l ng
surfaces of Z a au~ 20QZ 4 adj agent.  rows face eac her. The wafer is
cut at a gﬁﬁ’iai‘%ﬁemﬂépéc&rz?éegg? aﬁ%@%gb\é@dﬂ%g rewe Hgsﬁé‘%ﬁ BRALIONSI I8 GUE ur f aces
face each other to obtain_a _block including two rows of slider sections. A
speci fic fuom pswafexedThe blepkhisdiepd toce specifigdighby brndinsihgsumiacael of an
adhesive. The block is then cut _at a position where the nedium facing
sur f aces thebloekaippositetothe seedinm éading sbrfack to the jignwo Thermedium fi xed to
the jig. The nmedium facing surface of each bar is then processed. The sixth

met hod i sfadsg shefane iofi thé BlockGhandi¥ddGo the jog is) hpanpeeeBsdde ntTHpblockat i on
Lai d-open Hei 4-289511, for exanple, a wafer is utilized, having the slider

sections {ofhmdedielo bass wide widdiaed _ﬂﬂ:iﬁ?rsﬁ_iiﬁeés bhvabeas Prbedseed. face each
ot her or surfaces opposite to the nediumfacing surfaces of adjacent rows

face each ot heme %ﬁﬁ‘% tRbd iS dsWhown fh FOSI Bic?TapHRES: PQ@ex{f%ﬁlmd‘tﬁﬂagg

surfaces face eac er to obtain a block rncluding two rows of s

sect| 0ns. 1 $RECH 1 4.blob Pt (106 48 AHEJTEA WHAPE Aled I LABEAHH sie bl ock

t hrough the us an adhesi ve. e iumTacing sur

bl ock is th rocessed. .A spegific {iqQ | X to the other di um f aci ng
ourface. « A0 WhP GRETEES Thsire aRRch o the YitSs i e Re SR RISFISL ot ached
fromthe e negi um faci ng. sur,face .and this di.um fagi ng.surface is
processed%‘?ﬁ’&ag%ﬁﬁh‘?%cﬂ iR bas SE0seI BACHIE teCRS T TA%es havedisids  t e to

t he nmedium facing surfaces face each other to separate the block into two
bars. O PHeECEER%®goi ng 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 The fourth method is, as shown in FIG. 7 of Japanese Patent

Application Laid-open Hei 4-289511, for example, a wafer or a block having a
specific length and including rows of slider sections cut from a wafer is
utilized. A reference surface opposite to the medium facing surface of the
wafer or block is processed. The wafer or block is then fixed to a specific jig
by bonding the reference surface to the jig. The wafer or block is cut at a
position to be the medium facing surface. A bar is thus separated while
fixed to the jig and the medium facing surface of the bar is processed.

The fifth method is, as shown in FIG. 8 and FIG. 9 of Japanese Patent
Application Laid-open Hei 4-289511, for example, a wafer is utilized, having
the slider sections formed such that medium facing surfaces of adjacent rows

face each other or surfaces opposite to the medium facing surfaces of



facing surface of the separated bar is then processed. Consequently, the
bar 2 g AUG 2002 5 is often affected by the state of the interfagéﬂI AUG 2002
bet ween the bar and the jig or by warpage caused by bonding and likely to
be defornmed and to forma curvature and the like. As a result, it is likely
t hat processing accuracy of the surface of the bar processed is reduced and
deformation occurs, such as curvatures of the |ayers making up the
thin-filmnmagnetic head el enents formefl in the bar. In addition, it is
difficult to precisely control the resistance of the MR el enent, the MR
hei ght angy: I ORt i re difficult t sel

g ngdjh?&n% ﬁv@@facg%'agﬂ otﬁélt. ’f;’lﬁ' gg::f%f fv%\,i cﬁt};‘yt P gﬁi'tlton WhiLG{S€' Y

fabricate t m magneti ¢ head exc ent properties. In the
fifth and, si.xth nethqd bl ock | ncl. udi t 0 f slider tjons is
cut £ om RIS TG e cBe SnBied PRGHE RS @ Fachothiek S5 LREENY 00
problenms simlar. to those of the first. nethqd desgcri.bed_.abgve resul t

5 nce. t hebIgFls dRlding o Zawe ok Sfdeh seRtidim A SPECont HEL? BXeRdo SaE SR o
fourth met hods do_not include the step of fixing_ a separate bar or bl ock

i ncl udi ngfacae! thadlesk thrpugh the mse o encadhasive.t  bae hlagkrig thes cupats g.
Therefore, the above-stated problens are reduced. However, those problens
ari se i n posatienmehéredhe medinmifacingaugfapestfacrieachvotherdotsepavatedtheaf er or
bl ock and the nunber of rows of slider sections remaining in the wafer or
bl ock i s bledkdnrtb twombateeadh fidedind thejiet h Thet ihediymifacipngrsurfadecsf eagher y
time a bar is separated, the bar or block is fixed to the jig or the bar or
bl ock i s bt cihee proessdede jig. Consequently, it is required that a
separate thin block including the small nunmber of rows of slider sections

is fixed to thgejditthIREhERIS aSYNowiE FPGDE0 G FIQM 1 BEJuGdsdse0r bl ock
and the nunber of rows of slider sections remaining in the wafer or 2 8

AUG 2002 6o bl ko 15 SALE Stk o1 ERP QUBRIANC HLDBE AP AP LB ELENDYA. Decore

y remark ernore, | hitd and every tinme a
bar is separated, the step is.requjre or, fixin he wafer or .block to the
jig or degﬁ‘élﬁﬁgntgleﬁll’éﬁﬁflec@?n%FO(RIEE‘# ?"(5‘% {lﬁ’et ?Fg%uﬂﬁlﬁcmrﬁ}'fri%“teﬁﬂfng process
is thereby,conplicated and thg %oduct[éi on effi.cien i S redtice.d. In the
third et AGACCRTEPE Ease SGehiotBetar SRracen PRAit0 (Heoe IR A ng
surface is processed i s changed, depending on the nunber of rows of slider
sections swifaees fpdiacanteronsriace eaph sblprentlihe WataTdsicHS a6 RORtIORT er i s

i nconveni ent when the nedium facing surface is processed. In addition, the
| engt h of whieee the meshamafacthg/siifaees face aack othar, torhtdin adléds incladisiger ri ng
the bar to the post-step or handling of the bar in the post-step is

i nconveni tmb rows ofinliderf sddtivnisi r A speoifid jig lis fimed oo one trhedina fadinge nmedi um
facing surface has been processed is detached fromthe jig and separately
transf er r ggrfhce dhhedslotk shegughltley @éoofan adhesivel e Thardther ntedianber for
fixing the bar directly touches the bar when the bar is transferred to the

post - st epfRind3RFtheE of thd PRCRIS théh B%ce@@é’@geAfs edifie éil%‘jsrﬁ}iéd 9 tHRgneti c
heads thereby frequently results. SUMVARY OF T | NVENTI ON

other medium facing surface thus processed through the use of an adhesive.

The jig is detached from the one medium facing surface and this medium
facing surface is processed. The block is cut at a position where the surfaces
opposite to the medium facing surfaces face each other to separate the block
into two bars.

Of the foregoing methods, in the first method a bar including a row of
slider sections is cut from a wafer. The bar is fixed to a jig and the medium

facing surface of the separated bar is then processed. Consequently, the bar



It is an object of the invention to provide a nethod of manufacturing
sliders and a slider manufacturing aid for fabricating sliders ha%ingMG 2002
excel l ent properties with accuracy and for inproving the producti #
efficiency and facilitating handling of internediate products during the

z a au~ zooZ 7 slider manufacturing process. A nethod of manufacturing
sliders of the invention is provided fgr fabricating a slider aggregate
that is nade froma material including“a plurality of rows of sections to
be the sliders each having a nediumfacing surface. The slider aggregate

i ncl udes o o1 AR sk 1P ARELOTal b et 5L 54 DR oY U

facing surfaces recerve a specific processing. The nme I NC S:7a first
step of joining a suppor mher a, surf age, of the terial including
surfaces Brnase FninedR borEnind Byt bRt madSad By Bl foner
supporting all the sections to be the sliders j.n the material; and_.a second
stop | ncl Guvagure naddhepksr fera s?ffﬁihgtmgﬁgfye@}%ti&ros?%%%ém&asx fhe

medi um faci ng surfaces of the row of the sections to be the sliders |ocated
at one enthesunface pfthe ban prosessed isgedHeed apdsleformatien ocelns, sAeh 88ep of
cutting the material and the support nenber together such that the row of

t he secti omyaturdseofithe layexiemakwhgup tiedhimfflacnagneticiheadselameats ecei ved
the specific processing are separated fromthe nmaterial to be the slider
aggr egat eforhied hrethckond Iataflitibna, ittiepifficubpetd provisedy cortropelse f i C
processing and the step of cutting are repeated. According to the method of

manuf act urdsiganlcd detlse MR eléinbht, eRkIMR, hdight BdftheShrédeReighe. SIH4ROr t
menber is joined to the surface of the material including surfaces of all

the secti piigeldte Bidue & bf&is%l%fﬁﬁriéé@%ﬁﬁ-mgﬁieﬁcm&\d éil?tﬂerlg (r?ﬁtt%e

supporting all the sectiohs to be the sliders in the material.

second st perform ng the specific processing and the step of
cutting a%ce?%%é?{rg}ggﬂ{eﬁ.the step of perform ng the processing, the

specific processingq:s rformed. on; th di um f,aci surfages . of the row
of 2 a AUG TBabeBfithahd supthnetiois, 3 TIREK milhding Frokows SERARE end of
the material.joi.ned to the suppor.t r. ln the step o utting, the
mat eri al %?F&lc{%é%l}b?i&ﬁ a FeaigE Angsthelpe t?gé’f%ite?ot;w « hla R GRROOBA ¢ he
sections to _he the s]iders whose nedi um facjng surfaces have received the
speci fi ¢ prademsisimilardodhpse of e firdrmethod dessribed ahovganaygesultder
aggregate. The slider aggregate is thus manufactured. In the nethod the
first stepincaythe bddakdie:thph andrepsyrtoalefodmary support nenber for assisting
in supporting the material on the other end of the material and joining the
auxi | i ary supjmicbntragtiethetsecdtid tofdiath anethods tdoendstaimehidd theagtdpjodi ni ng t he
auxiliary support nenber to the support nenber.

fixing a separate bar or block including two rows of slider sections cut off

from a wafer to the jig. Therefore, the above-stated problems are reduced.
However, those problems arise in those methods, too, when bars continue to
be cut from a wafer or block and the number of rows of slider sections
remaining in the wafer or block is reduced. In the third and fourth methods,
in particular, every time a bar is separated, the bar or block is fixed to the jig
or the bar or block is detached from the jig. Consequently, it is required
that a separate thin block including the small number of rows of slider
sections is fixed to the jig when bars continue to be cut from the wafer or

block and the number of rows of slider sections remaining in the wafer or



In the nmethod it is preferred that the width of the support menber in }\h@
orientation of the rows of the sections to be the sliders in the ngtgr o\ 2002
is greater than the width of the material. In the method it is preferred
that the width of the auxiliary support nenber in the orientation of the
rows of the sections to be the sliders in the material is equal to the

width of the material. In the nethod it6 Is preferred that the support

menber is made of a substance the sane’as that of a main part of the
material. In the method the step of perform ng the processing may include

| apping ob1dSs FEALNE.  SPAO S 186RTbed BroblenIBhBAGt Bectid 0N Lo be the

~.sSliders may each iIn de at magne enent. A slider
—manuf act urj I« of the invention is used for fabricating a slider
aggr egat er%lﬂgfﬁélglehade froma material including a plurality of rows of

_Z a ~u~ zou~ ctions.to be the s|]jpders each.having.a nedj um facing
surtace. The EUBETTHG: i abe thidianikiuEHe rerhode SR RCARALEL: | one t o
be the sliders whose nedium faci n? surfaces receive a sagci fi.c processing.
The aid cBepatated thesyippads requined forr ixing fheovales prailack Hethelgiosns to be
the sliders in the material. The support nenber is joined to a surface of
t he mat er detachieg thié hgr oubienkefrons theljigt hEhe avanufastuningeroeassdsi der s and
is cut together with the material when the material is cut such that the
row of théhaebyiconmplicatbd andethelprddnstivh efficiordy isrddacedg huthacksdhave
recei ved the specific

method, the shape of the wafer as an object whose medium facing surface is

processed is changed, depending on the number of rows of slider sections

remaining in the wafer. Consequently, handling of the wafer is

inconvenient when the medium facing surface is processed. In addition, the

length of the bar separated varies. As a result, handling for transferring

the bar to the post-step or handling of the bar in the post-step is

inconvenient.

In any of the first to sixth methods, the bar whose medium facing

surface has been processed is detached from the jig and separately

transferred to the post-step. Therefore, a transfer arm or a member for

fixing the bar directly touches the bar when the bar is transferred to the

post-step or handled in the post-step. Damage to the thin-film magnetic

heads thereby frequently results.

SUMMARY OF THE INVENTION

It is an object of the invention to provide a method of manufacturing
sliders and a slider manufacturing aid for fabricating sliders having

excellent properties with accuracy and for improving the production

efficiency and facilitating handling of intermediate products during the



processing, the sections being |ocated at one end of the material, are
separated fromthe nmaterial to be the slider aggregate. The support ﬁﬂﬁrﬂmz
of the slider manufacturing aid of the invention supports all the s |der—
sections in the material. The support nenber is cut together with the
material when the row of the sections to be the sliders whose nedi um faci ng
surfaces have received the specific prﬂcessing are separated fromthe
material to be the slider aggregate. e aid may further conprise an

auxi liary support menber for assisting in supporting the material. The

auxi li aryli S0 hu@g{‘ﬁg{ngﬁﬁ%&ced on the other end of the material and

joined to material and to the support nenber. In this
The auxi |1 ar y SSRBHB ChranpuRRtihg %‘ tr?ﬁ)f Phe SBr o P S e Mt or 2l and
W dth of PHEIEHHoR CUAERBER LRt RaBH. atfaf'aﬁ matheb] BEUGE e sect T ons
to be the sliders _ in the material_ is AUG 2002 10 greater_ than the
wi dt h of Phirakisy of rews of geqtipnsdiocbq the glléﬁréfe@ﬂhémmata mediyindesing t he
auxiliary support member in the orientation of the rows of the sections to
be the sl safaee.i nMThéelider eggregats incjudes one phthevreiw s obthe secticaseoibd . |1 n
the aid it is preferred that the support nenber is nmade of a

the sliders whose medium facing surfaces receive a specific processing. The

method includes: a first step of joining a support member to a surface of the

material including surfaces of all the sections to be the sliders, the support

member supporting all the sections to be the sliders in the material; and a

second step including: the step 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 joined to the support member; and the step of cutting

the material and the support member together 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 second step the step of performing the specific processing and the step

of cutting are repeated.

According to the method of manufacturing sliders of the invention, in

the first step the support member is joined to the surface of the material

including surfaces of all the sections to be the sliders. The support member

is provided for supporting all the sections to be the sliders in the material.

In the second step the step of performing the specific processing and the step

of cutting are repeated. In the step of performing the processing, the

specific processing is performed on the medium facing surfaces of the row of



substance the sanme as that of a main part of the material. In the aid wﬁ
support nenber preferably has a groove fornmed in a surface of the slfip 2002
menber joined to the material for releasing an adhesive used for joining

t he support nmenber to the material. In the aid the auxiliary support menber
preferably has a groove forned in a surface of the auxiliary support nenber
joined to the material for rel easing ag adhesive used for joining the
auxiliary support nenber to the materidal. O her and further objects,

features and advantages of the invention will appear nore fully fromthe

fol | ow ngydesadidisi e G ﬁﬁ}%§@atg§ llalggln entt IF (RGN Hothed td thé .

perspective view of an exanple of a er processing appdratus used for
T L e T PG 4 Mn TR B R TR O e
11 st at PP OHCAS: G BRCHI 1A 1RG Che A er! B SCRHOR: EhBSERBOUCRERL of the
i nvention. FIG 4A .and_ FIl.G 4B, are, perspecti views _for illustrating the
step of Whoge ﬂ@lg@gg}cmg surfaces have réceived the specific processing are

separated from the material to be the slider aggregate. The slider

aggregate is thus manufactured.

In the method the first step may include: placing an auxiliary support
member for assisting in supporting the material on the other end of the
material and joining the auxiliary support member to the other end of the
material, and joining the auxiliary support member to the support member.

In the method it is preferred that the width of the support member in
the orientation of the rows of the sections to be the sliders in the material is
greater than the width of the material.

In the method it is preferred that the width of the auxiliary support
member in the orientation of the rows of the sections to be the sliders in the
material is equal to the width of the material.

In the method it is preferred that the support member is made of a
substance the same as that of a main part of the material.

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.

A slider manufacturing aid of the invention is used for fabricating a

slider aggregate that is made from a material including a plurality of rows of



1 joining the wafer block to a support plate of the enbodi nent ofz 3hHJL-‘; 2002

i nvention. FIG 5A and FIG 5B are views for illustrating handling of -the
waf er bl ocks having different widths in the enbodi nent of the invention.
FIG 6 is atop viewfor illustrating the state of the wafer block, the

support plate and a dummy bl ock when bonded. FIG 7 is a cross section
taken along line 7-7 of FIG 6. FIG 8A and FIG 8B are views for
illustrating the surface configuration“of the support plate of the

enbodi nent of the invention. FIG 9A and FIG 9B are views for illustrating

the surf %%%EP%E ftii g%! 1! A0S oh il hﬂUﬂ@’ a %‘?‘g?n? F?%Q? sapRed! {Tﬁﬂb spidetne

I nventi on. I'S a perspective rating e state of the

waf er bl oc U rt pl and t uny- fast tq a_hol der.
Fra 11 bRt & e o SRl 3 b Bt % heBe ni ng
specific prqcessi ng on the nedi.um faci surface of .the .wafer block in the
ehbodi merfBe TR HBCTIBSHTAGA ORI MbaclieDePaTagL | JOSHENORRTT dist  at | ng
the way in which a tape is bonded to the nedium facing surface of the wafer
bl ock 1 n SURPOEHERSIREH{or SUPPRELRE Ahiheoections o bs the idezs dmdRei ve vi ew of
a support plate hol ding section and a tape hol ding section of the

processi nyasemak atThe swpportimember isijoimedsto asurface of the gnateridlon of the

support plate holding section and the
including surfaces of all the sections to be the sliders and is cut together with

the material when the material is cut such that the row of the sections to be
the sliders whose medium facing surfaces have received the specific
processing, the sections being located at one end of the material, are
separated from the material to be the slider aggregate.

The support member of the slider manufacturing aid of the invention
supports all the slider sections in the material. The support member is cut
together with the material when 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.

The aid may further comprise an auxiliary support member for
assisting in supporting the material. The auxiliary support member is
placed on the other end of the material and joined to the other end of the
material and to the support member.

In this case, the support member supports all the slider sections in the
material. The auxiliary support member is joined to the other end of the
material and assists in supporting the material.

In the aid it is preferred that the width of the support member in the

orientation of the rows of the sections to be the sliders in the material is



tape hol ding section of the processing apparatus shown in FIG 1. FIG 15
is a cross section of an exanple of a tape of the enbodi ment of thq AJG 2002
i nventi on. ~Z 8 AUG 2001 12 FIG 16 is a cross section of another exanple
of the tape of the i enbodinent of the invention. FIG 17 is a cross
section of still another exanple of the tape of the enbodi nent of the
invention. FIG 18 is a view for illustyating an exanple of automatically
transferring a bar through the use of ]t(Le tape in the enbodi ment of the
invention. FIG 19 is a cross section of still another exanple of the tape

of the e"?z%g#éﬂefﬁar%he% Q?%%wé%ﬁ%%%ﬁgp 20 is a top view of still another

exanpl e o e tape 0 “of the invention. FIG 21 is a view
ot L5 B PR Ao AR RO 257 L, S,
PG 22 s S orfencation of the Fowa-of the seatibng €6 b thé hdSrE R fhe P 2 €
material is equal to the width of the material.
In the aid it is preferred that the support member is made of a
substance the same as that of a main part of the material.
In the aid the support member preferably has a groove formed in a
surface of the support member joined to the material for releasing an
adhesive used for joining the support member to the material.
In the aid the auxiliary support member preferably has a groove
formed in a surface of the auxiliary support member joined to the material
for releasing an adhesive used for joining the auxiliary support member to
the material.
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 example of a slider processing
apparatus used for implementing a method of 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



of the enbodi ment of the invention. FIG 23 is a cross section for

illustrat

ing the state of the bar nmounted on a lapping jig for elididh

curvatures of the bar separated in the enbodi nent of the invention. F

is a pers

pective view for illustrating the step of elimnating curvat

of the bar separated in the enbodinent of the invention. FIG 25 is a

perspecti
bar and t
i1 lustrat
pi ece of

step of f
i nvention.
the rails
FIG 29 i
t hrough t
DESCRI PTI
i nvention

ve view for illustrating theeﬁtep of peeling off the tape fr
he piece of the support plat
|ng the step of separating the Z g AUG 2002 13 bar fromth

4 m%%%f&' é@‘u‘éﬁé g‘ﬁgﬁérst éﬁ e téibggclilﬁw f&{t#% gyéﬁ{@ﬁg

thr ?&‘g‘rﬁ% 53%%0%1'3%3 PRy aie it RVeRyont

0SS S |oanr I I'Justrat the s of formng the r
Rlocks baging At argpk widthein SabRdiment of He veBRGPon. DETA
ON O _THE PREFERRED EMBODI MENT A _preferred enbodi nent of the

wi | FlgGo® 5 twpsaewpiey ilustgatimg the state of the wafer block, the

support plate and a dummy block when bonded.

FIG. 7 is a cross section taken along line 7-7 of FIG. 6.

FIG. 8A and FIG. 8B are views for illustrating the surface configuration
of the support plate of the embodiment of the invention.

FIG. 9A and FIG. 9B are views for illustrating the surface configuration
of the dummy block of the embodiment of the invention.

FIG. 10 is a perspective view for illustrating 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 1s
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.
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with reference to the acconpanying drawi ngs. Reference is made to FIG 1 to
briefly describe a nethod of manufacturing sliders of an enbodi rrﬁné NJG 2082
invention. FIG 1 is a perspective view of an exanple of a slide
processi ng apparatus used for inplenmenting the nethod of manufacturing
sliders of the enbodi nent. The method of manufacturing sliders of the
enbodi nment is to manufacture a bar 51 gut of a wafer block 21. The wafer
block 21 is a material nade up of a pﬁu%ality of rows of sections to be
sliders (called slider sections in the follow ng description) each
including a thea-fiRl [G: he ' j,um facing
—.surface. The E:Iag tsl? I{éng r’%ggﬁe%%fg}oma%rgdéggg?k?ﬁ%? © pg&é;garrgewgﬁgiesl i der
—sections whose. medj um,f aci nq,surfaces have received a specific processing.
The sIidéﬁmﬁﬁﬁﬂ?ﬁﬂéﬂ#%hﬁfq¥ggﬂ88'of the enbodi ment includes a first step and
a second step n_the first step) the wafer block 21 js first fornmed out of
a wafer in V\théh égd?é‘r‘a’P?% y%mqg{,gmpngp Qi'e@x%%ﬂﬁi‘lfﬁzleatﬁBeé’lfit fied. Next,
a support g AUG 2002 14 plate 22 is joined to the surface of the wafer
bl ock 21 eppediment of theeinygntigne i n which thin-fil mmagnetic head el enents
are formed, of the surfaces of the wafer block 21 including surfaces of all
the slider sefiGods.isahaewuopilustrhting B ekxampls opaotomaieddy f or
supporting all the slider sections of the wafer block 21. In the first
step, a dtramgfdririgka Darithraiglctit ase af thaltapepimottict @mboedinhent@tihem f aci ng
surface of the wafer block 21. The dumy block 23 is an auxiliary support
menber fonvastionti Ng i n supporting the wafer block 21. The dummy bl ock 23
is joined to the surface of the wafer bl ock 21 opposite to the nmedi um

facing surfacerandoiigianGdss Sediltm éﬂ%%ﬂ?'lé\%o A & aahple ST neaapBbfEhep i ncl udes

a processing step and a cutting step. the processing step specific

processin?mmﬁgﬂggﬁpgfﬁgaﬁﬂgh@%nnediunlfacing surfaces of a row of slider
ocated In e ne

sections i'umfacing surface of the wafer block 21 joined
to the suppor | at,e 22. In th ting step the er blo 21 and the
suppor t pIatekgg‘gbés@JppﬂﬂﬁgfﬁéﬁﬂtﬁeﬂgFﬁéF%Pngﬁﬁaﬁgﬁag?Pﬁ €sections
whose nedi u facing rfaces have received the specific processing is
separatedeﬁﬁ%ﬁPPﬁ% Rgﬁ InyegEene1 to be the bar 51. The processing and
cutting steps_are repeated. A slider manufacturing aid of the enbodinent is
made up of th&IGugddea view for 2ustratingshesiaps bf pracesgngthe medivan
processingﬂ?pparatus shown in FIG 1 is used for performng the cutting
step of tfaxim®eurfast af the wafonblock emd critting thecsaferdlogipaf thteus conpri ses a
cutting nechanismsection 1 for performng cutting operations of the wafer
bl ock 21 ambodimént afithesaniention?2 for perform ng storing operations 2 8
AUG 2002 15 of the bar 51 separated fromthe wafer block 21. The cutting

mechani sm sectFION 22 i6 ApErspeStiverRieRpoptlRt bigr 8d ¥ Fec@obtheleupsurt plater ovi ded
on top of the body 3 and extending in the side-to-side direction; a noving

section S5yefHevembBdidest bfihediRRBhELHS Not shown and novabl e al ong the guide

rail 4; a support plate holding section 6, provided on the noving section

5, for absor bi ol. Al ' r bl ock
116, 230 Lol BRI el orbie bl bnitte

21 is joined; a tape ho e hol di ng

a1 xod ¢8R eraoRitk iR P elin Rk iy SroreRlor 347 BF SRR RuBR "0 0 LaFe,

bl ock 21 and the s rt.plate 22 are cut together; a cutting blade 8 for
cutting tﬁEERgPBanggﬁﬁ’ﬁﬁm Dt he support plate 22 together; and a bl ade
supporting section 9 for supporting rotation axis 8a qf the blade 8. In
t he bl ade sup&ﬁt‘t 54@8 é‘e&ﬁlrlsBﬂgt@‘,’e &19%?0&1&’46?1'% q %teBr‘g\ﬁl’d'é‘d‘aFB}g rotating
the rotation axis 8a_of the blade 8. To the support plate hol ding section
6, an absowpiatgreseftheddrgrepasatadoinnihe ¢mmbediment ofthetiavention. connect ed.
The storage section 2 conprises: a base 11; a tray platform 12, pl aced
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



on the base 11, on which a tray 13 is placed, driven by a drive apparatus
not shown and novable in the back-and-forth direction; vacuumtweez r@gﬂﬁﬁ 2002
for storing the bar 51 separated fromthe wafer block 21 in the tra? o
and a drive apparatus 15, provided on the base 11, for noving the tweezers
14 in up-and-down and side-to-side directions. An absorbing tube 16 is
connected to the tweezers 14. Referencg,is now nade to a flowhart shown in
FIG 2 to describe the method of manufetturing sliders of the enbodi nent.
In the nmethod, the Z g AUG 2002 16 wafer block 21 is first formed out of
a waf er i’Bai“@o‘&Ptﬁe ﬁhé&%adfith)é sﬁﬁanf’c‘éﬁla@é. slider sections each including a

ar

thin-fil mmnagneti ¢ head el enen altgned (step S101). Next, the wafer
block 21 is joi t.0 the support.pl.ate 22. (step S102). Specif.ic processing
i s then perfo?ﬂr‘@gggﬁstahgoﬁ%ag‘ﬁ?ﬂqugilﬂ S%%*‘ggéeo%tfpé%fgw g‘é?‘?sder sections
| ocated in the dium faci ng surface of f.he waf.er block.21 joined to the
support pF gé‘g&’{es‘t‘%epo%%fd%}’? lﬁﬁge\ﬁﬂo@élﬁ}e&{?wf§§eéﬂﬁe’?%‘éﬁsupport plate 22
are cut together so that the row of slider sections whose. nedium facing
surfaces have HlEc&@Bis® ¢nees sertion far ijustiadingthestepf faymingithe wils ne waf er
block 21 to be the bar 51 (step S104). Next, whether any wafer block 21
remai ns i thxawgr thenese ¢fsthetapeds)thelembodimerttenf the dnkertionenai ns (Y), the
process returns to step S 103. If no wafer block 21 remains (N), the
process rel at iIFIG. 29 isanerfoas sectiorgfdridlustrativg the steprofifarming the FAils 2,
steps S101 and S102 correspond to the first step and steps S103 to S105
corr esponghidgu eSeSOtkhet tape ihlthedrehsdiataimvfithe théentiomd | | now be

specifically described in order. Reference is made to FIG 3 to descri be

the step QETAMENDESCREHON/GFIHE HREFERRAD BMBOSIMENTTI G 3 shows

a wafer 20 1n which a plurality of rows of slider sections each including a

Lhiin 111 m MOnEhdRedien bu Pl TR bR A6 S alidble il Hfy BB WBsRAA B gbtigy Vel et

20 i s made of um num oxi de an ani um car or exanpl e.

Portions supr ing t head. el enen 18. are f 1 ha 0g)) for
exarpt . Pt RHBFORE o Vher R mEiRts BxAW RS, PirBloa iR 14 BIGP T
bl ocks 21 in which a plurality.of ro of slider sections,are aljgned. The
ohape of -t BriefirdaelBecmethdd St manitattming Slerd atan SREARRAEIG 3)

i ncluding surfaces of all 2 g AUG 2002 1~ the slider sections is

rect angul &he 1pventipn. e nfhlia hisme perspestive aiewrof eaexasnple ofgpslidt i ons t hat
the wafer block 21 includes may be at | east two. The nunber is preferably
at | east poosesaimg apparapueiieedifryiniplementingithe methodnfmdruifacrring and 20.
Ref erence is now nmade to FIG 4A and FIG 4B) FIG 5A and FIG 5B, FIG 6,
FIG 7, FklideSfofahd dhbodidiintand FIG 9A and FIG 9B to describe the step
of joining the wafer block 21 to the support plate 22 (step S102 of FIG
2). In the st &the methddohimanufhéburidy sliderswiithe eblnkmaht islbe support plate
22 for supporting all the 'slider sections of the wafer block 21, and the

dumy bl ogkagabflireasbas bl et iof aswRfe@Hlbdlo21 heThafwpifeP bdsdk 21 igae prepared
and they are joined to one another as shown in FIG 4B. To be specific, the

waf er bl oglaidhia 30 RAQEE AL IRUABPRIs Of Qlckiod 13 WRibIdAL (AR Euidace of

t he waf er I nc g surfaces of all the slider sections faces the

top face 3 URPo . . ; : J bl ock
23 is pl agé%fwo}ﬁs ?‘n@pesfo%lg (ﬁé t%ﬁ%gr\}\%ﬁg?} gﬁ%ﬁﬁ&g@&%ﬁ%gﬁ@ﬁ% Igggr%%?mf aci ng
surface 2la. ,The surfage of the fer Mbl.ock 21 and.the surface of, the
support pPand bomett pRl halink St fBeE ot THe LR sBdet 27 anc
the surface of the dummy bl oc facing each other, apd.the surface of the
dummy bl oéﬁ%a&ﬁdth%’fe‘s’s%m‘é{é)é Sﬁﬁef fect Y{f‘PSE‘p UBLIacRg ﬁ%’fjé‘é‘%:“n ot her,
are bonded to each other with an adhesive, respectively, Wen joined to the
support phave receivedia spgeidic nyoeessing. | Shpshidenmamaetyizing n@tbe& phthe
opposite to the surface in which the head el enents 18 are forned faces the
support peathodimensincudesa finsppten apd atsecondistep.equi red to support all the
slider sections of the wafer block 21, it is necessary that the w dth of
t he support pllattheZirst 8tep, 2h8 wifor Blddk ABid fisstdormot atit of aokafdrdnr ows of
slider sections of the wafer block 21 is equal to w

which a plurality of rows of slider sections are aligned. Next, a support



or greater than the width-of the wafer block 21. In particular, the width

of the support plate 22 is preferably greater than the w dth of th? watibr 2002
block 21. This is because, if the width of the support plate 22 is greater
than the width of the wafer block 21, handling of the wafer block 21 is

made easier since, for exanple, it is possible to fix the wafer block 21 to
a jig though the support plate 22 mﬁtﬂggt directly touching the wafer bl ock
21 when specific processing is perfor on the wafer block 21 joined to

the support plate 22. It is preferred that the width of the support plate

22 is at {)E&gtgzgﬁr%g T edl fokhd %ﬁe‘%ﬁ%@% v%é‘l@? bigtk M %Po&{e EJ‘F@&%‘R% plate

21 on one" s out at nmgreater Tn tota i ckness
of the supponrt. tex.22 IS _appropriatel et ergmi ned cpnsi derd ng t

ot rengt o BERHiCRIEARR haedRR BRag At ARl AHERA, PR SE A% ¢ ear o 20
is preferably ceramic thaj allo th | at e to he cut, Wwth precision
consi deriwafeym@pc wﬁi&éngw ceap?ﬁﬁgt&ﬁéﬁz%%tw% JER& FUBPORY 21

Since the great areas of the wafer block 21 and the_support plate 22 are in
cont act wpiate &gcls asuppors saebenfar suppostingslhthe alider sacsionsfafithp| ock 21
and the support plate 22 are heated if a thernoplastic adhesive is used,

t he mat er walfebloch@1lsudpdhe fpistster 2 dumpryeblrcki23/isoplacedona sider mal
expansion rate is close to that of the wafer block 21. In particular) the
mat eri al oppaédite wughEomiedphmtfaciiy swipcecdfthebi yferidodat. a¥helhimady t he nain
part of the wafer block 21, that is, alum num oxide and titanium carbi de,

for exampbhckINean RaxARHI duppdet ifembar for RS ith Qipportifithet to
process, the conditions for cutting are easily a auc ZooZ 19 determ ned

i f the maggipla lg?ﬁ d1he PP bitck 27id RitdPtotHEsdTatd st t1f whitg main

part of the wa bl ock 21. The material "of the support plate 22 is

pr ef er abl i 0, l1inthis
respect, p%&ggezllﬁ@%@h&g?‘ %txﬁéd%lrﬁrnyfg%%osgﬁﬂff J|I%1& Fﬁ%&%&?g}ﬁgggﬁé%ﬁof t he
rows of sILa[c%er ections of the wafer block 21 may be close to the wi dth of
the waf er PB1'6€-21. In particular, the width of the dummy block 23 is

preferably equal to the width of the wafer block(ﬁli .order to facilitate
handl i ng. ~ The 1% seeand Stel maluden fyossesiie Sepiand chEiagRERsi i B t o ¢ he
t hi ckness of the wafer bli%‘%k 21. Since the wafer blocks 21 are cut out of

the ci r cuPECefging stop spacisis grAcessing 1§ perionmed enthe medivme fagingr bl ock 21
great in width as showmmn in FIG 5A and the wafer block 21 small in width as
shown i n Pudacesof amewaf slider sectiensploeftedr iadthehmedbondadimgyufaceceds 23
whose widths are different fromone another are prepared to conformto the
wi dt hs of thderadaf Blockl2gloimetiiteati supdort btatd 281y Inl thekeutBingostap the t he
wafer block 21 in width is joined to the wafer block 21. The material of

t he dumy whifecklodB 21Bynd eheBeppartiplgtes2Pars egs sgethestlicthdt thadrohast! t o
deform and preferably ceramic that is able to be formed with precision such

as al um nyRHexs&kicHR 0y hodeoH il A Fh Singesurdd dédi Hitve 1RceieBAB8IspecHicCr) . Since
the wafer block 21 and the dummy bl ock 23 are heated if a thernoplastic

adhesive bPodtasihe isiepHRItRH'fFom the'wafef 21 86%e 2e bar It efgbl y one

whose t he expansion rate 1s close to that of the bl ock 21. In

parti cul ag,, d 06 nPALE] bRttt sl S Peegck 23 1s  ~ O H-~ 2002.

A slider manufacturing aid of the embodiment is made up of the
support plate 22 and the dummy block 23.

The slider processing apparatus shown in FIG. 1 is used for performing
the cutting step of the above-stated second step. The processing apparatus
comprises a cutting mechanism section 1 for performing cutting operations of

the wafer block 21 and a storage section 2 for performing storing operations



20 preferably the sane as-that .of the main part of the wafer block 21, bgﬁm
i s, alum num oxide and titanium carbide, for exanple. Reference is}) lﬁo»AU 1
to FIG 6 and FIG 7 to describe an exanple of an alignnment nmethod for -
joining the wafer block 21, the support plate 22 and the dummy bl ock 23 to

one another. FIG 6 is a top viewfor illustrating the state of the wafer
bl ock 21, the support plate 22 and the _dumry bl ock 23 when joined to one
another. FIG 7 is a cross section ta along line 7-7 of FIG 6. In this

exanple a board 32 is used for alignnent of the wafer bl ock 21, the support
plate 22 t el tions 33 and 34 are provided
on the bo‘g‘&geggﬁ' #%&?ﬁfﬁg@%%rﬁ%gﬂﬁg%ﬁhes the position of the wafer
bl ock 21 and iﬁe sgﬁgort (gllat.e 22 j.n_the dir.ectian orth%gog)al t?lp t he
orientation of "t (&Y RNt sRLec 88t]i HEPEPeT 1A RRR 2 EP 8%” 2 The
defining secgtions, 34 define the ppsiti,on of the wafer ock, 21 and the
Gurmy. b BRI ARE AR BPEROSERE RodY & Ml PRIRAGRE dn theedeete-sks.  For
fixing the wafer block 21, the support plate 22 and the dummy bl ock 23 to
one anot Hrectign; someying secfiqapp driient by atdriveaappansdusmot showmwandes t her eof
to be bonded to each other. As shown in FIG 6 and FIG 7, the support

pl at e 22 mevablecddngthe guidorail 432 suppdrtt platevhdkdinglsectior 6, pravided odunmy

bl ock 23 are then placed on the support plate 22. The ends of the wafer

bl ock 21 thrednbhmgsaepiont5, forabscbippnaal helding thesuppoetplite @2 tofwhieh r ows
of the slider sections are pressed against the defining section 33. The

ends of tfie wafeblbtloak i2joinsd; 4 bgps HBRINE sBétide 72ldvet vrotiasupport he
orientation of the rows of the slider sections are pressed agai nst the

defini ng sig¢d h@Rﬁné%ectﬁ\%n% diesié kide! JTRhedetioh 6 i é{ﬁe{o%ir% 264 héldiagd the
suppor t 2 8 AUK 2002 21 plate 22 parallel to the orientation of the rows

of the slj i |, : f 1 and
the suppdt 05 SFATSERENTE BeUAia ARl S Emg wiQFpIECH WhSH'e
slider sect}o re,ali,gned. In i ate th er. block 2 support
ol ate 20 G EhApdiieaursertPlete dndus b Fofthah A e Rtadef iR PR
7, the definjng.section.33 i.s located in the position that touches the ends
of the vefeHing thagvaler black ﬁiaaslp-wuqﬂoaf Blats Zriage liiﬁinr‘i'gas% on 33 has
a groove 33a in a portion corresponding to the interface between the wafer
bl ock 21 surporbimgseshontd forsupperting grrotatienoxig8e eé theihtade,8. Imshelef i ni ng
sections 34 do not touch the support plate 22 but are |located in the

posi t i onsbliadatsuppbyting se¢tiond, e mistovmot sbowar isrprovisted ot ratating éheiunmy

bl ock 23, respectively An adhesive used for bonding the wafer block 21, the
support poahtiodZxasBatofithe bhade 8] 0Tk tBS suppariplaty haldehy settiae B, Anom

t her nopl asti ¢ adhesi ves, cyanoacrylic-base adhesives and so on, dependi ng

on the meildorbiry Ak 5O foak¥orbiigy M@fﬁpyﬂrﬁpl%.t&ZZ isheonmepe. t plate 22 and
the dummy bl ock 23. Reference is now nade to FIG 8A and FIG 8B and FIG

9A and FI G 9Bhbtélepe debBoAD QMRPHLEs: A badte1 BW {ragDlacimol? glaedts of the
support plate 22 and the dummy block 23. FIG 8A is a top view of the
t ‘] ' v i G 9A
S Bt op i e Bfae T4 op MR o 95 i gt griVen bR v Srate ot L
bl ock 23. i I e d i
00l 2 R AR S M A P B Ghe B RS 4 T, L

the surface o e suppor 0 be joine

rel easi ng_an. _adhesi ve. used f or . hondi t a 2 1,0 the wafer, bl ock 21
A b ural R9FiRE TectAret Sebnnptag B85 609wl Blodk b Cin b 15 MR 84 Face o

t he dummy_ hl ock 23 to joined to . the wafer, bl ock 21, for rel easjng an
adhesi ve 4488 apear%wﬁg}%@egmﬁl%mh?sfor BQRBE Fhe SFeBTIEALE ~Thr ough
provi ding the grooves 36 and 37, .the |ayers of adhesives are made thin

bet ween t Vi-andrdown andkside-tarside Aireatipndr tApjahserbing dnhe J6rincenneeiednar er

bl ock 21 and the dummy bl ock 23. As a result, the strength of the wafer

bl ock 21,tothe tvgezers 14l ate 22 and the dummy bl ock 23 bonded to one anot her

is increased. It is preferred that the grooves 36 of the support plate 22
are formed toReference is now made to a flowchart shown in FIG. 2 to describe the

method of manufacturing sliders of the embodiment. In the method, the



extend in the direction orthogonal to the orientation of the rows of slbﬂei
sections of the wafer block 21. This is because such formation of thd A 002
grooves 36 allows the area of each bar 51 and the area of a piece of the
support plate 22 bonded to each other to be equal when the wafer block 21

is cut into the bars 51. It is preferred that the grooves 36 are forned

with pitches equal to the pitches of t slider sections in the rows in the
waf er block 21. Furthernore) it is preferred that the wafer block 21 and

t he support plate 22 are aligned such that the grooves 36 thus forned are

each pl atcﬁgférrlflhglﬁgﬁgggﬁgf’fbr 6 i‘bat‘%a’fgfﬂl‘ é hfﬂ‘?{ WS of the

rows in ecause suc nge nt alloms t he

22" bonaed g achEe B ARG hARPHR BsleBl iy Bl 7 2
The dummySBROSROD: et ¢f %"Bipe&iimgn&qﬁéqe ﬂeﬁ%ﬁ%akpﬁ H e 7

slider sections in the rows .in the 20Q2 23 wafer plock 21 as the
groove 365H92) hSpegHifopTOCpSHnS IQQhen:aerﬁeém#g ecnxeénp)met{aemge%}ntfwas t he

waf er bl ock 21 and the dummy block 23 are ali gned such that the grooves 37
thus for nefth aew of atidepsedtians located ipodiet mediutiaciog surdacecofthisoratey sl i der
sections in the rows in the wafer block 21. Preferably, the depth and w dth
of the grhlock<136imnbitatheswpport plated2t (sberd S163D. ZI'herwafef bloeRA and now
made to FIG 10 and FIG 11 to describe the step of performng specific

processi nghedgupgint Phate R AR ewgtopethacstinlt therrow off sifddrdretisaswize in the
medi um faci ng surface of the wafer block 21 joined to the support plate 21

(step S103e@iud! f&cu@ surflcdshdveSieRBived! tHatigedifitSpriedsiflf o€ sBparfiear at us,
| appi ng using a | appl ng apparatus and so on are perforned. Finally, the

20 Lkl 0 R s bl O, by vl gAY S
e ok A Bl BRI, TG TA o,
L o SRS o1 BRSSPt

o S e b bbbl AL 2,

in the nmediumfacing surface of the wafer block 21. In this ste t he

hol der 382t stephiSdltansd BAP2 cotriespind 1o thhéirstugtpprandostepe S1H3 10 durmy
bl ock 23 are fastened as shown in FIG 10 is attached to a section 40 for
hol di ng acorebgpoid tootHeagecpndstefed in the |l apping 2 g AUG 2002 24
apparatus. The holder 38 is then placed on a | apping surface plate 41 and
_w the rotati Mhesstepaskowhdh FIEL 2 aild nokebarepédificdldy degeribed fresderf the row

o Reference is made to FIG. 3 to describe the step of forming the wafer
block 21 (step S101 of FIG. 2). FIG. 3 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 (Al203), 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

block 21 is a plate whose surface (shown in FIG. 3) including surfaces of all



slider sections in the nediumf.acing surface of the wafer block 21. Wen

| apped, the amount of lapping is controlled through an electrical 7 p(kUG\dUUZ
gui de or an optical |apping guide to precisely define the reS|stance of

each MR elenent, the MR height and the throat height. Reference is now nade
to FIG 12 to FIG 22 to describe the step of 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 s ort plate 22 are cut together so
that a row of slider sections 31 whose nedium facing surface 2la has

recei ved Eﬁhefﬁ&’é’icéé(c'tfbng 1§’S?é‘c°t§h@9}]dg.5 ?ﬁRﬁé %hﬁ%cﬁﬁi%’ﬂttthé MithBér Of Rfws ¢ff L0 be

the bar 51 hi s enbodi nment tape 2 l aced to cover the nedium

faci ng Suél&&‘&ese%h?ng Php%Wa% §k2 1%cﬁ?&lest1g§gq% o f BGEL Bol h?hgupport

pl ate 22 processe acing surf la 1'norder to protect

e e e . B e S A SV B

medi um f aci ng surface 2la and the end face of the support pl ate 22 before
cutting. ety fevearpt Mdpz(eferably has elasticity to relieve a shock to the
medi um faci ng_surface 2l1a. The wafer block 21, the support plate 22 and the

durmy bl ock 2Refgnemce henowpnade tod1&r. etAoaadé*‘dGoriB HEGs digpand KlGatd8,hol di ng

section 6 of the processing apparatus shown in FIG 1. FIG 13 is a

per spect i ¥&GvBeRIGf 75 REGs8Amord FIGa8B, and Bloy Seand dHG6 9Bnth déseritepe

hol di ng section 7 of the processing apparatus shown in FIG 1. FIG .2 8
AGG 2002 e dtbpi of joainingthe sedfetr biockf 21 tetlsapmopdrt platec2 @tdp 181 02esft | on 6
and the tape holding section 7. As shown, an absorbing section 55 nmade up

of an el | rpGi ozl H'Pﬂf@é‘ﬂeb}Faé ShoRhMRAFIG. metHeowafétrﬁlaaezqaf tHeGuspigOr t
pl ate hol di ng sectl on 6 he absorbing tube 10 connuni cates with the

absor bi N0y RREIIPRr WappAFHAL AN tHe Wi G5 Skl fﬂg@ 8t BlocR21ehbi1RkeCa
concavrty 'S orne ere e tape I's applie e t ape |ng

' the. exdHEl a?i@%r%?%oﬁ%?s@%g?ri’é“‘éﬂ%ﬁ@%ffre a8 1‘9@9@9? %J%Vé‘%gé?.m” >
t hree branc and ends ,qf the three branches nn ed to.

absor bi ngaggﬁ@%ﬁrgé‘)mﬁ’ﬁgo O%e’aﬁas ?Wa'rlé' gggh‘ﬁgonﬁﬁ%’f’es@ef

absor bi ng a s..not sho The wafer bl o k 21 uppo e 22 and
the dunmy “sHet e klosh Raeiplasd B she suppertylate 42 sichis a& SR asrak %0l di ng
section 6 are LfiStgﬁred 'iod"réhe supportpﬁi&t %iraol di né; segépl 03_ 6wang t he tape
hol di ng s@afenblogk\Hi inslu gsﬁ&lﬁ exlider sgplong Earestheter daesor bi ng
section 55 and the tape 24 is absorbed by the absorbing section 56. In this
stat e, asoftimwupporEiptatel2?. tOQn thafsappbirtoplate 22athe dhmmyddock 2phat e 22 are

cut together with the blade 8 so that the row of slider sections 31 whose
medi um f apisigdsoir flacsidd bf thasvafer blockR 1 tigpaiieciof 4 emgaiafefiring suffagepar at ed

fromthe wafer block 21 to be the
21a. The surface of the wafer block 21 and the surface of the support plate
22 facing each other, the surface of the wafer block 21 and the surface of the
dummy block 23 facing each other, and the surface of the dummy block 23
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

of the wafer block 21, it is necessary that the width of the support plate 22 in



bar 51. Agrinding liquid is sprayed on the portion to be cut. After the
cutting, the bar 51 and a piece 52 of the support plate 22 togetHe@g \}thm”z
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 bl ade
8 between the support plate holding section 6 and the tape hol ding section
7. FIG 15 to FIG 20 illustrate sone pes of the tape 24. FIG 15) FIG

2 a AUG 2442 26 16, FIG 17 and FIG 19 are cross sections orthogonal to
the length of the tapes. FIG 20 is a top view of the tape. A tape 24A

S P O e AT ALt A et
b P oy PR A A 8 P 0
T o a1y Pt e RS S Sl e BB,

adhesi ve such _as a generally-used acrylic-base adhesive. Wen the tape 24A
shown in $lG This isdegguss, ltf%be gagdth af the suppqrs phete 23 ivgreatenthamtke of t he
waf er bl ock 21 and the support plate 22 are bonded to the adhesive |ayer
242 t her ewydidxpibtedvaiirdlodndl 2handlimg obthawafér blvek Rleis rhhd¥easiert i ng t ape
whose adhesive |ayer 242 is nade of an ultraviolet-setting material. Such
an ul t r avsimcef foetekinftple sitds poysibke tufixlthe axifor Blocke2 T tong jidi thought thiee
"D-series' (a trade nane) manufactured by LINTEC Corporation, for exanple.
If an ul t s@ppcth Platedd2 Witk ditsttlyotdithing thé WafevbRICRI21S®hbh Rpetifiee, the
adhesi veness of the adhesive |ayer 242 is reduced. Therefore, through the

use of SU{ifbc_@sﬁiﬁ%‘%sﬁ)@i‘foi'ﬂﬁdt(ﬁpﬁxez%)felt B ck 350t t'ostl-?fd'eﬂ gﬁ%ﬁé&ﬁdzﬂff from

the bar 51 wthout leaving a trace of the adhesive (cal esi ve

transfer n_t ] | I30: iql ay to
the tape DARPEETHd SAOME GREMH OF ¥ HubortBihex 20T M BB 210 5

t her nopeel ing material . ,Suc t.ape may he , SKY.SHEET' (a tr ane)

rmnuf act (PR BERIGrRAnhe g of TRE sPhpr plaPALAE oneSIE AR AR B¢

manuf act uf ed. by 2 8 AUG 2002 27 Ni tto nko rporation, for exanple. If
such a th 6et€lqHﬁntgiﬁ%tqrénﬁéﬁﬁledMﬁmﬁ%égé§§PBPﬁtw@%3ﬁé§i ve | ayer
i s reduced. Therefore, thr_ough the use of such a tape for the tape 24A the
t ape 24A apprapsiatelydetesmined congidering therstoemgih; pase obhandling and sor ansf er
by heating the tape 24A. The tape 24A may be an antistatic tape whose base
241 contabms a conductive substance and has an antistatic funtion. One of
such antistatic tapes is ELEGRIP E-series' (a trade nane) manufactured by

TOYO CHEM CAL The. matdrial of Hheaugpportsplage 22dk pasfanblystataintictthpe ailowst he t ape
24A and protecting the nmedium facing surfaces of the slider sections,

static datigpldte 22 15 tewithesieciién 8dnditieriBgrthal the platd2BisAhitc damage to
the thin-filmmagnetic head elenents in the bar 51 due to human handl i ng

and so 0oNgodefhPRWitlE thePwafdrShlBEE 28N @8nce tHAPR at HBe2E8Phd Rakdrblod IS one
whose base 241 contains wres 244

21 and the support plate 22 are in contact with each other and joined to each

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

depend on an object to process, the conditions for cutting are easily



for reinforcing strength. .-The ot her configuration and functions thereof are
simlar to those of the tape 24A shown in FIG 15. The nmateri al oQgh@UG 2002
wires 244 may be Nylon (a trade nanme) or a nmetal. A tape 24C shown I1n 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 |ayer 242. The ot her
configuration and functions thereof ar&esi mlar to those of the tape 24A
shown in FIG 15. The material of the inforcing layer 245 nay be Nylon (a
trade nane) or paper. If any of the reinforced tapes 24B and 24C shown in

FIG 16 a Y ' 4C i

transfer r@%egﬁl&e%%%ttﬁefﬁ gﬁ%%fé@ﬂztiﬁ %?p pﬁ%ﬂ%&% l{gﬁg%n%%g% gg rt %%&’5%%9 IS
taken up around_anppher reel 8 2007 .2 7. The ta or 24Cis
Lranof e r EERAFG Of HhE Baferchlogk 1¢ ndns DAt ofthé st Bifte Aise 22 ar e
bonded to the 24B or 24C.. The separated r 51, and the piece 52 are

t her eby AL ﬁamea%?*mﬁ?w@ abaamsb B onater bletie1 To T /' 205 a
dry filmresist used for photolithography. The tape 24D is layers of a
resi st | ayespeolydo@mde of a photoresist material and a cover film 249. Such
a dry filmresist may be "VANX DRY FILM PHOTORESI ST U-120' (a trade namne)
manuf act ur ed Bhemidthiof thedumray block 23 jn the ovieatatien of thesxaws af sliderf i | m
resist is used for the tape 24D, the end faces of the wafer block 21 and

t he supposdctjonatof tRe wefer blueite2l tnaytheeclosststhd wydth afithebyafer block 21.
t her roconpressi on, for exanple. A tape 24E shown in FIG 20 is one w thout

an adheSiI&?Ehﬁﬁi@tﬂar,tﬂlﬁtwi(Rh of thaRkRihay bleck @3ad haeferabBssqualite thet eri al  of
the tape 24E may be the sane as that of the base 241 of the tape 24A. The

tape 24E RagthPofihe whicrblodk R0hR DrdePttaditetatt handhHg) TiethibkRestadfer
bl ock 21 and the support plate 22 are cut, the tape Z4E is pl aced between

t
abeor bi ngteay iy Bodeafle ARty siffiek 08 (B0 kKol B e walbLME i 1y

t he absor?ing section 56 through the tube 57 in this state, the end faces
of the wafer block 21 and the support plate 22 are sucked toward the

absor bi ng sectj.on 56 through .t he hol es 250 the tape 24E.__As result,
bt ape 2ae. Suiihe WEIRHEACHE1 B8R b RLOLHA FERIBE Wi PAGSAHIFaces  of
the wafer block 21 and the support plate 22. The wafer block 21_and the
support piaEGo3, theremaybethe wrafandlacke2bareasinawidthias shawe 1w ¥lfgavi ng
been obtai ned, processing of the nmediumfacing surface gt ep S 103 of FIG
2) and cubAiangl dre waterhdock 2bisosil]l fuwadih ahshows ig FI0G58 0 exrefore, it

is preferred that some dummy blocks 23 whose widths are different from one

another are prepared to conform to the widths of the wafer blocks 21 and

that the dummy block 23 equal to the wafer block 21 in width is joined to the

wafer block 21.

The material of the dummy block 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 (ZrOg). 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 1is preferably one whose thermal expansion rate is close to that of the

wafer block 21. In particular, the material of the dummy block 23 is



support plate 22 (step S104 of FIG 2) are repeated as |ong as the wafer

bl ocks 21 remain. A processing nmarker as the reference of a cutti E% AJL 2302,
position is provided on the surface of the wafer block 21 in whic he-- -
thin-filmnmagnetic head el enments are formed. The cutting position is
determned with reference to the marker when the wafer block 21 and the
support plate 22 are cut. FIG 21 illgférates repetition of steps S103 and
S104 descri bed above. The top figure FIG 21 illustrates processing of
the nedium facing surface of the wafer block 21 bonded to the support plate

22 Thi S BLAGESALRENBNL ds SRIPLENE ab R BalEE P R8)E WibaRY g sguppOr

plate 22 together "so er sections whoSe nedi um
faci ng surfaces havedbe%?rocessedba eéseﬁarat (led fromthe wafer block 21
to be t he®BHPIBYED GO ABRFL AN HLCAY, b‘iﬁ Of ’*3M®@'%ri ddl e of FIG 21. The bar
51 and the piece 52 of the suppor fe her eby obfai ned are
transferred tgle?%nﬁsé% ngweta,aﬁ%ogﬂm snd BHE. Bt dasers gutteexpmpleof 21 | ¢
any wafer block 21 remajns, processing of the nediumfacing surface thereof
i s repeat 88 adignynenimethed fonjeiningghe avafer blagk 2%, the|sgppert plate22randes t he
bar 51 and the piece 52 of the support plate 22 obtained through cutting

t he waf er the dukniy bdock 2860 snppmothert. attIR B isomtarherew for illmstyatingeds ng
apparatus shown in FIG 1, the bar 51 and the piece 52 are held by the tape
hol di ng setite @f tHe wager bickvi 1, the keppopeplade abtard theduaingy bidoked3 21 and
the support plate 22 are cut. In the processing apparatus, the noving

section SwhHaepinc'ey 6nd ARotHe?! aBEGS §Gk lalitods satdidEnkeacalometIvRe7Er 6f 14
nove toward the cutting nechani smsection 1. The Z 8 AUG 200Z 30 vacuum

tweezers jfghel d Iﬁrlﬁi@@jﬁaxﬁglefﬂgo%m 3Rii8e8e@ @QHFan%ﬁ? of PR dfes Eﬁckr ay 13.

The vacuum tweezers 14 ho ar 51 and the prece 52 by absorbing the

pi ece 52. yRe I I | G .
post-step2§e§$%§mrgil%@?%§ﬂsgkg d:an isozé]rgggdi r]r)en lkghsggtgﬁé% §§eatno t he
bar 51 opggsite to.{he ngpdium facin urface is |la tQ reduce warpage in
Che cut - oagarg provided i BoAKESLPTEE de g fectiiD S0 deRneR iy aci ho
surface. FIG . 23 d FI 4 are cross sections that, illustrate the state
in which Pﬁ%lt’(?a’r“%%ei‘gaf%&hi‘?%%ﬁn@@ejﬁ‘@Ppﬁ?Pfaéﬁg%zrﬂg‘. th&slflgwemﬂ the jig
conprises a_carrier 61 and a | oad application nmenber 62. The carrier 61 has
a cyl i ndr petdiogenal taothesarientation efifdieerosts of slideriseetipns € theywafer blockul ar

pl ate section 64 in the shape of a disk to block the bottomend of the

cyl i ndri c&ll. sdheidefirdsg seetdons Bd definepheatpositéen pHthewafersblmck2lrand t y of

hol es 65 in which an object to process is placed. The | oad application
secti on 6fhédanmampribddcki28 atorfiHthidatientatiorsef thadrdves dhelidar deationsal secti on
63 of the carrier 61. A pad 67 is attached to the bottom end of the

protrusion 66 Fofdidiap thbevafdt bisck Pf, theeuppbrdpla®® R EthOdhiingedi um
facing surface, the carrier 61 is placed on a |lapping surface plate 68 and

the bar 5}iRhd ffoRd GRELIRS, é‘ﬁ%dﬁx'e?ﬁ%%ia%#li@ﬁ tBUt9e8st Sle b ecédlgédée%r plate

section 64 of the carrier 61 wt e surface opposite to the nedi um facing

surface deHtreof BEpPBRALE'tHBAOR obcrt NAs AR ARPFIEAK! Al FRG! 70M2 1S L hen

inserted to the cylindrical section e carrier I ckness of

th [ t | [ t f | Th hi ck

e, B kil 1254 B b BBl (TR HEG afB P T e

t he bott d qf th [ 6 d t h ' I | at

secti on oAuIHaY Slefk 28 BREFRE) P wtticsphRo aaw 2ty The SRgRar BRI cat i on
section 62. In ]tog:i{f stage, t he surface of t bar 51 opposjte t he nedi um

faci ng suPaferb tb?/ SPBP%RtiIHQtQ pazalleldo the oentations ng surface

plate 68. The warpage in the surface of the bar 51 opposite to the medium
faci ng 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

sections 34. As a result, the ends of the wafer block 21 and the support



surface having been elimnated through the | appi ng descri bed above, the

tape 24 is peeled off fromthe bar 51 and the piece 52 of the supp@rg A6l

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 thernopeeling

tape, the tape 24 is heated. The adhesiveness of the tape 24 is thereby

reduced and the tape 24 is then peele ff. If the tape 24E shown in FIG

20 is used, the step of peeling off t tape 24 fromthe bar 51 and the

piece 52 is not required. Next, as shown in FIG 26, the bar 51 is

separ at ed 1 . Al . . L hrough a net hod
pldi8 rznzt eﬁ‘fryaglg‘i’gg tf;% ﬁmn‘é’&’ﬁé’ﬁ of HFkgr&ﬁB@f &L R serl%mtnlg d

dependi ng-on t esi ve used r bondi ng the water block 21, the

L7 OO RO bR R O
or exanpl e

Rai | th f inth di faci f the b
N R R T e e
Ki th jils. If the t d fil igt) 24D sh in Fl 9 i
R RN SEERE TS CRRARIE R LR

Therefore, the tape 24D may be left until the step of formng the rails.
Ref er ence28aradbandaddo ong anothyes. 2dopstgovn in FIG. 72vhe defining sation 33 ief |y
describe the step of formng the rails through the use of the tape 24D. In
t he step, leatahiowthe podition that totehesovhererdd ofi théSwaferidedled] ahil theom t he
tape 24D bonded to the bar 51, and the resist layer 248 is only left on the

medi um f agiipgors plhec22.0f Thbdebalin® dectix 83 has H8MYvei IBaFinG pdftio he resi st
| ayer 248 is exposed through an exposure mask to form a photoresi st nask

251 whosecpabbsintiap tb ThERELTTAR Bdifekd the wiR¥ blods2§ RAMtHesuppbrt 29
rails 71 are forned through dry etching such as reactive ion etching or ion

mlling V"blz{’cet% f?ﬂ%gﬁﬁfﬁﬁg%h@% | n@‘}{@&éﬁni;ﬁ%%e ofis %i]d(% lgtt)ié H);%h.r enoved.

According'to t escribed so far, e support p is

bonded to 0 er Lacl uds S, 1 0f 1 the
sl i der seg}i‘?gﬁéﬂéﬁﬁg&sepée%itop ?3@&%03«5@5 ?’%ghigi’ O%lglrofn%&#gg °§?P; [;(ﬁg&n%’cﬁ ?fﬁql% aci ng
surfaces of,.a ro f. slider cti,ons in.the di um facing surface of the
waf er bl oeit%wﬂg%ogﬂckgqﬂ{ﬁg}lﬁ)ﬂﬂﬂmﬁﬁ’é@é _rel.m%ct%@ﬁgr bl ock 21 together
with the support plate 22 is then cut_so that the row of slider sections
whose medi um Pacadbesive used forhandingdhe wales blagka2b thepapposidrkate #2t he

waf er block 21 to be the bar 51. Therefore, the bar 51 is not separately
fast ened aoddheidpmoyy blook &3sis mppropriataly choser fuom thermeplasiis a resul t,
deformation of the bar 51 is prevented and sliders having excell ent
proper t i eadhesivbgluyianaterylichdsepadhmssiesmandiso be, demaiding oni thei s possible to
reduce adverse effects on processing accuracy of the surface of the bar 51
pr ocessednsatdriabs pnéd\serin cftherwafer isclks 2T hthaesswpopaptatef22 omrd thyer s
(patterns) making up the thinfilmmgnetic head el enents in the bar 51. In
addi tion, duem§aibelt 8gce val ue of each MR el enent, the MR height and the
throat height are precisely 2 8 AUG 2002 33 controlled. Furthernore, the

rail formatio ; - i 1 I caccor di ng
o the empodi e oo R A B P ek 21

to the su t ; e t ; upport
plate 22 g\%oyd%c%(at%ée%}ggge %%ké%éleg& g\gféu%‘rmgh%?%cf]%%tg péﬁ&é}}p?@sency i's
t her ef or e obMRromed, Since,t f ¢k 21 is ba d to the,s rt plate
25 and t a2 B Gy Blgshedh Sl BT Ehe 1] ST EED sh o bt RUE B 1" o

t he pi ece I he support ate 22, th fe | agk. 21, and, t he, har 51 as
nter mod F1G- BB R P e ofEhe sonath At 2 il Ch SR s YoM Sgr ocese
of the sliders. That is,_by naking the support plate 22 greater than the
waf er bl oépanm;ym%oeaﬁ th,FIée9 iigarsige views ohbhe dummyibloak d3d Iméhisupport
plate 22 joined together or the bar 51 and the piece 52 of the support

pl ate 22 pwamdde asgbowas aindunality efi grodvem 36 ane yormed b bhi¢ eurface ofithe havi ng
a fixed width even if the width of the wafer block 21 is changed. According
to the enbuppomntlatd 22 tobetjyineddokh23vdfer bisk 21, fog releasingpan tidhgsivee waf er
bl ock 21 is placed on the surface of the wafer block 21 opposite to the
medi um f aosed faulditiagithepate 27 be thatvaifedbloek 211 iASpJuralied of grddvesdumy

bl ock 23 and the support plate 22 is joined to the dunmy block 23. As a
result, even when the nunber of rows of slider sections remaining in the
waf er bl ock 21 beconmes fewer, the rigidity and precision of the wafer block
21 are kept simlar to those when many rows of slider sections remain in

the wafer block 21. As a result, sliders having excellent properties are
nore precisely fabricated even when the nunber of rows of slider sections



,2 a AU G 2002 34 remaining in the wafer block 21 becones fewer. According
to the enbodi nent, the support plate 22 may be nade of a material the sane
as the material of the main part of the wafer block 21. As a res lt’UG 2002
deformation of the wafer block 21 due to the difference in the @b Iral s of
the support plate 22 and the wafer block 21 is avoided and sliders having
excel l ent properties are nore preciseg%%fabricated. According to the

enbodi ment, the wafer block 21 is bon to the support plate 22 and the
bar 51 having gone through the cutting step is still bonded to the piece 52

of the supponb fRhALE ik the SRrfack ?)? 't'fngb ldg%{!ﬁg‘ilﬁ&@f 281t0%k Jrgﬁ@% {aswheyy o1 are

handl ed w t hout touching the wafer and the b Damage to the

sliders caus handli.na is_khus reduced and,.th ield of,ih iders is
o oved. PR tRs IGRcig 4if At e BOET e PAfubEIne RiRnfibtolf UEr The
medi umfaﬁPng, sfuréﬁ\(%ﬁgﬁla of the wafer block 21 for protecting the nedium
faci ng sufFt&adé@en ‘the wafer block 21 is cut. It is thereby possible
to prevent ergsion of the pole portions due to a water-sol uble grinding
agent, scr at cHeyorghprayding yhe gzegvesf and e thelayers ohadhgsives paee 21a,
and dust depositing on the nedium facing surface 21a) and so on when the
waf er bl osxadeithin hegweenthe tveafep béockt Zlband phe smpporicelate 82tarsl between f aci ng
surface 21la of the wafer block 21 prevents danage such as chipping of the
bar 51 whithe wadexblodk &1t and the dharm$ block 23.i cAsl afresultt biee stabagth bfithae
enbodiment it is not necessary to bond the nediumfacing surface 2la of the
vaf er bl oglafédbloeka 1deHe sapport platd el amd fheed wahey bluckcd3 Bdndéd tién®r to
detach the bar 51 fromthe Jjig after the wafer block 21 is cut every .2 8
AUG 2002 3Rothdistiheres@bgr bl ock 21 is cut. As a result, time required for
such bondi ng and detaching is elimnated and the production efficiency is

i nproved. We a@ﬂ_@ I t I“Jﬁ i a of

t he wafer bl ng(i%ﬁr an gégagghgg?g&%sl%sé@ﬁor%ﬂj 0 ﬁgﬁﬁ% %%g{o?gl%sz%r is
left on th i um f aci [ 2 d t. | eany [ OpeF i t he

cl eani ng ggﬁr}gﬁ&@? (;ﬁﬁ&??fiHgtt@ggn%ﬂfoe@%c?}égﬁaﬁ@% ?fstq%n%r“%%f:js,ﬁ/dce npared to
a case in Lch t medi um f acing rface 2la is,bpnded.to dedi cated jig
G thoa bi Ao ethedvatet Rlodcal? Thip ipBeedus: sdrh Remmimat e SaRees ve and
then detached, If an ultraviolet-setti ng tape gr a thernopeelin ape is
used for SRalloypethmareapingehhan 3l and thy awea ol a Ripemet ihe YIPRBE PG um
facing surface 2la is alnost conpletely elimnated. Since the tape 24 is
bonded t o 22thondeditareachoither taibe aquabwaeoftheheafgabdeck2bikcetlintpiibebar 51
is held through the tape 24 without any dedicated jig. Handling of the bar
51 is thebebyblacilitated and automation of processing of the separated bar

51 is easily achieved. The present invention is not limted to the

enbodi nent dedeid pradesedfthat the grevanri8card foemedveith pitches daiptalltbrthted to a
slider for a thin-fil mnmagnetic head but may be applied to a slider used

for any opiRhedf tis8lidditdectiond il €RE rdws Gk HIRY wiar Motk 219 FurtBadhose, of
data in the optical recording or magneto-optical recording system
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

with pitches equal to the pitches of the slider sections in the rows in the



According to the nethod of manufacturing sliders of the invention described
so far, the support nenber is joined to the surface of the materiamﬂ UG 2002
i ncludi ng surfaces of all the sections to be the sliders. The spe \Blé
processing is perforned on the nedium facing surfaces of the row of the

eZ 8 AUG 2002 36 sections to be the sliders |ocated at one end of the
material joined to the i support menbe# The material and the support

menber are cut together such that the dw of the sections to be the sliders
whose nedi um faci ng surfaces have received the specific processing are

separ at edwl b iohe Bl ALrdsdo 3 Jihe Shipltks AUIE 082! PurbRlGhHR O Of the

slider aggregate 1s thus prevente avli ng exce nt properties

are manuf acture i ccuraey. o R her.ymr it 4 C ry. r epeat
j 0i ni ng tR]éefu e@ﬁ‘ff&tt%g vs(z#'gr g’ﬁ%’&oﬁ gﬁﬁéggrﬁféﬂﬁ&cﬁel?’ﬁlg%%n%%taﬁiéﬁegtSeécl%al from
t he support nber eve i the,material .is.,cut. As a.result, the

b oducr | o TepoREys L third foRraed B fech PlAsSAdpdbe o ioF BPten B% ne
support nenber and the slider aggregate having fgone t hrough the cutting
step i s sheighbosingelides secpiprs in dhe rows dnghealgafiaek 21.t i s easy to handl e
the material and the slider aggregate as internedi ate products during the
sl i der manuf aBreferablypthe depth and widthvef theigrsoves 86ianded T avebotteaboutst st ep
may include: placing an auxiliary support nenber for assisting in

supporti n@.1 twe0.2ahet.i al on the other end of the material and joining the
auxiliary support nenber to the other end of the material, and joining the
auxi liary supReféreiiesiehovomilde t6 BRIGRMND 4awdriPEG. 11 roldekeribaske sttgf 6f mati on
of the material is prevented even when the nunber of rows of sections to be

sliders rgapoRfinife sPedifie pPBiREI) oh thé SR fadin¢!Qhsfabey b8 row Gl | ent
properties are therefore manufactured with nore accuracy. In the nethod the

width of LRReURRRI ifAHIShel i REciRE|FkALIRTHE W BE bRy Ploihbg g ect | ons

to be the sliders 1n material nay be greater t 2 37 the
wi dt h of thhe naterial t.hi 4 d\S ter toh l he terial as
an inter laﬁ‘ gltlgp?)rl’dgﬁfcet #Pl(%epﬁselﬁ&h%@'t%e gﬁ%%}gsr %teﬁeﬁﬁig‘g“ﬁ%&/ls de of a
substance the,.same as that of, a main part. of the nmateri,al. In this case,
def or mat | BHOGNE REPAALS LAPRING USHE AJARPIRARIAIATHS ABSGIOMA of ho

support nenber and the material is prevented. Sliders _having excellent
proper t | eBerfosmerer Finaldy, tharesistaneapiiheMivelemantsy theyMA: heieht apd o t he
slider manufacturing aid of the_ invention, the support nenber is provided

f or suppothé¢ blgroat heiglet avecpresieely defisedhe sliders in the material. The
support nenber is joined to a surface of the material including surfaces of
all the secti desshowibin Fi€. D tkeperford the aboveistgidnetepuintthis he mat eri al
when the material is cut such that the row of the sections to be the

sl i ders weatwdimdnttHeaghfed Hock atcthehsupporephitecd dheé thedaunimg hloccessi ng,
the sections being |ocated at one end of the material) are separated from

the mat er bgljoied® JtCarsdthdeara GAKtEASA €0 aDRI1QEF BB 1AM PlockBédngljigler
aggregate is thus prevented and sliders having excellent properties are

manuf actuwﬂeﬂvifmegg ,ttvgﬁgs?gxgps%gg gfh%rﬁ%ri‘é’hél& v{hgh gpémg 86S Rl dkaPplecpeat

joining the materi ort menber an etaching the material from

0 € Support fienber and def .
the SUPPOW, SEARSE, BYSTYrob bR SFiTBPUA 1d FrchlicPBate 3L bireblS |

production efficréncy 1s i ol ne

support g?ﬁr’r‘tﬂ)‘fei{lf‘g:%ﬁ‘éy}ff lsg'iog;%re%gggregate havi ng gone through the cutting

step is of the support nenber, it is easy to handle
the materi ol a1, LA 0ok A09120RL%ES of DyiE b8 o RO HEhsg U 1 10 e
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

attached to a section 40 for holding an object to lap provided in the lapping



Z ~ AUG 2002 38 The slider- manufacturing aid of the invention may further

conprise the auxiliary support nenber for assisting in supporting the G 2002

material. The auxiliary support nenber is placed on the other end athAQ

material and joined to the other end of the material and to the support

menber. In this case, deformation of the material is prevented even when

t he nunber of rows of sections to be i ders remaining in the material is

reduced. Sliders having excellent pro ties are therefore nmanufactured

with nore accuracy. In the aid the width of the support nenber in the

orientati e . SAGH] I i, 0608 it £k oL teria
Bpathis TR oRler FFE MSed Bn i enting phiflol plite {F ol

~._may be gr an t eriral. hi's case, I'S easier

——t o0 handl et he terial as,ap iLoternpdi atg.product. ln the akhd the support
renber e HREE Riact Ik 4R TR BeRiBER S el o forof PP e
material. .Iln this case,, deformati,on of the rial, d th | fference
T Subet AR <SeTioRE T8 S or Siveh Eaing nurBie SEuRe Pt block b ovBan' &1 | dor s
havi ng excel | ent, properti are therefore nuf actured with_nore accuracy.
In the ailrprd hppmounsoffanpingyis ﬁaverogleéggé%g apmaectricablanmingce of the
support nenber joined to the material for releasing an adhesive used for
j oi ni ng t&ewidewgypur eptiealdepping ghislentotnnecisely defineithe zesistanice dfsapbssi bl e to
i ncrease the strength of the material and the support menber joined to each
ot her. | nMRelemeht, ke MR iHeight/and phethroattzaghtray have a groove forned in
a surface of the auxiliary support nenber joined to the material for

rel easi ng an Rfashveidicw hade t@FIGNA2HBEFTBIEYD tadysceitienetstepmfer to the
mat eri al . ~ 8 ALJG 2D02 39 In this case, it is possible to increase the

strength @lethfiecHEPwatdr®lod 21t Wé&;&&ﬁfﬂ!pwpﬂ zstér;fersma dfFIeE®)t 0 each
ot her. Oobviously many nodifications and variations of the present invention

are possible pfchiiibh okl sRiwhhie 1RPUE, REGHMIRlock!a] SnlRRE QLB O be

understood that wt e scope of thé appen alnms the invention may

be practigfade 90NG Wi GobHr S tBRE S oW B dNadSRetibRE 31 whisPmedium®02

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.

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

the tape holding section 7 of the processing apparatus shown in FI1G. 1. FIG.



~0 What is claimed is: 1. A nmethod of nanufacturing sliders to fabricate a
slider aggregate that is nade froma material including a plurali t2/ AU'BOYﬂDZ
of sections to be the sliders each having a nmedium facing surface, IB

slider aggregate including one of the rows of the sections to be the

sliders whose nmedi um facing surfaces receive a specific processing, the

met hod including: a first step of joi r#%tg a support nenber to a surface of
the material including surfaces of al he sections to be the sliders, the
support nmenber supporting all the sections to be the sliders in the

mat eri al ’léfhda%ﬁés%cﬁgﬁoﬁt(?iihie%ﬁ ggfﬂglaté B6 cﬁhﬁ%e%oﬂ%ri ghdfagdre specific

processing on t I'um facl ng Surfaces o row of e sections to be

t he sllde locat ed at ope end of t ter support
renber - G RE Sty B8 B0 eneher e ik Y B PP eRenber
together ch. that the row of the sections,.to the slid e medi um
facing sufiiptical RAREAVIWCIS ipEmetia t@ﬁé@epﬁusfaﬁﬁ&ﬁég iSHgPatteﬁei%gﬁﬁfiea from
the material to be the_slider aggregate; wherein the step of performng the
speci fi c $acbioRski n’tjheﬁbseemngttege 3P @mmpn@caeteemé}pébe absorbing gectign hod
according to claim1, wherein the first step_ includes: placing an auxiliary
support né&beﬁnfahsod!mgﬁechgnlﬁﬁ wagpom ofan eHiptacalconeavityn is farmmcher end of
the material and joining the auxiliary support menber to the other end of

t he mat er whiere tineltgpe 24 igappBed i ithe dape holhing tsectéom&r  tAm absorbirpgpor t

menber . 2 g AUG 2002 41 3. The nethod according to claim1, wherein the

wi dth of til 5Tppaniunieatsrwith theebaoilsingakttion 86, t If thewkadfple RRow@Ct | ons
to be the sliders in the material is greater than the width of the

material . ;ARIEhe3 e BAE FEREtHADE 7S ditideMiAtg Wi&%%ﬂ&nbﬁ@s Whdtendafoft he
auxiliary support nenber in the orientation of the rows of the sections to
be the sl e PEeth 5
The. mot hot at%gt}r%él@t%@%ﬁ.ﬁff@ﬁ@t@#n&? &Bﬁ%%%%t{b Dol ik 30,

subst ance {R@ sarre that of, a m |aI 6. The net hod

accor di ng %erﬁ %\H@F ‘éﬁerq ttOhEen gp%(%%b?g SBP?B?’ ﬁk’gwﬂt ocessi ng
et udes | apbirgg oLel B8 5) UI 2S00, SHIL35°5:4 Tho A15aalF WIS BSSREET 10 10

claiml1, vvher

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.

FIG. 15 to FIG. 20 illustrate some types of the tape 24. FIG. 15, FIG.



sliders each include a thin-filmmagnetic head elenent. 8. A slider

manuf acturing aid used for fabricating a slider aggregate that is nadep®§0ﬂm2
a material including a plurality of rows of sections to be the sl i dgls c
havi ng a nedi um faci ng surface, the slider aggregate including one of the
rows of the sections to be the sliders whose nedium facing surfaces receive

a specific processing, the aid conprisjng: a support nenber for supporting
all the sections to be the sliders in e material, the support nenber

being joined to a surface of the materi al 8 ~~~ 2002 42 including

2
surfaces {f Ial\:ﬁl] fﬁgﬂ&%@ﬁ@a %erB8s Eéﬁl&{skﬂﬁgg orf%ﬂ(%olfﬁle 'Tg?gttﬁ}]oft‘?ﬁet her with

the mater1dl en the material 1s cut suc e row e sections to
be the sljders sgnnedi um f.aci syrfaces have received the specific
processiA@Pefheﬁigbgpdﬁgt%@ﬁﬂgwfgggfgépgt one end of the material, are
separated fromthe terial .t e.the.slider re e. 9..The aid
Sobor di ng 1o Aitape28A shigemin 1N IPIS 1Y R OtA Bes 21 A0 ATk 1 o
assisting in supporting the material, the auxiliary support nepber being
pl aced at24heanst asepavaton{covae fikpy &dBgtagked jothisorder.t nEhatefal end of the
material and to the support nember. 10. The aid according to claims§,
wher ei n tthickneistofdhetthpe Sddpisrabomt Pobmingn {The matemakof e ldde 241 r ows of
the sections to be the sliders in the material is greater than the wi dth of
t he mat ermaly.beldn ofgenizimateriadratichgs polgvaiyhchloride (RV 6),tgudyethyldneof t he
auxiliary support menmber in the orientation of the rows of the sections to
be the sltedgphthalate (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
1aye1; 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. Ifan
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

by Nikka Seiko Co., Ltd. or ' REVALPHA’ (a trade name) manufactured by



in the material is equal to the width of the material. 12. The aid

according to claim@8, wherein the support nenber is nmade of a susz@n¢MGtww2
sanme as that of a main part of the material. 13. The aid according to claim
8, wherein the support nenber has a groove fornmed in a surface of the
support nenber joined to the material for 2 8 AUG 2002 43 rel easing an
adhesi ve used for joining the support nber to the material. 14. The aid
according to claim9, wherein the auxi4 iary support menber has a groove
formed in a surface of the auxiliary support nenber joined to the materi al

for rel eaﬁﬁﬁ@g DI Bt R RanPe!' MPsidifa IMEHhbAEM S DY f5 Mender to

the nateria

. AhF. AY. AU. A. Ah_,A92 AH.A[ 2. A. ..,Ah2. AL Y. AL2. A . A2. A An. Al . A. AE. A9E. A@
E. ALf 2. A&‘?%ﬁ&ﬂ}ﬁ R30Sk vaiters 1 tRE ddnkeledapee E@@WQ%&;‘?@@%A AL2. AA,
3LhDf ?pCo|, % . .

} xsni de] t'!ap&giléhmﬂe&i]sgsb@aqa@a] fonthafang 24fc bag tanedfeds easitnpealeda) ca) ca
] ca] ca] ca] ca] cPa] ca] ca%ca] cajcalc a' N )

dN=b ! t #1eff oy she bazdday thpuhpogdhes] weatraapfer)ksaheating the tape 24A,

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]c.a]calca]calc

a] ca! &&&F( ( () The)tape 244 maf Ie2atr 2nCi3EBtictapeiwhess basSé/Rii conthifib@a] ca] ca] ca
ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]calcalcalcalcalcalc a]c

a] ca] ca] cadmlhvalive]sidbkstaread idh ha e hhed idB$ tal e Faindidd. 9®ne ofS5weh antistatic

; <! <<<<<=L===>F>>>?7L??7?} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]c

a] ca] ca] Cﬁﬂ&g]éﬁéﬂzmmmséﬂéé Lirhda i ephanakiadtaréd by ARYD?4 Gk @ITM A} AAA
BUBbBeBBB< DnDDD: EVEEF&FpFFFG xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

FEH ] TR oh e BRI AR IRhaal AAlSHEALLR) fRREkAR CTOCSE
o o cal coAABRERRAG o e e R RO, SRR, oL oLy
C ajCajcCajC ajcC  al£a ca .al C al,cal £:'a] cal] cal] ca

o e e AT
a] ca] ca] c@}]ie-fihne a}%éneé]éﬁ @%@gﬁ%eaqrga]ie& ei%aeg’la lcfﬁl% t9 human hagdlingmnd, -@ t 58

E} xsnid_Z]calca]c a]Jca]caJcalc

a] cal ca] c®q enj Jél'ﬁﬁ}ltﬁuilkl&l],é%tpé%t‘]eéﬁ]ﬁéa] cal ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]c

a]J ca] ca] cal 1| KXcANQc\ "/ 2CY -0} xsnid_Z]ca] calcalc a]ca]calca]ca]ca]c

a] ca] ca] ca] caidapp 4dB-shawmhda]lIG. 16 1s one whose base 241 contains wires 244

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 5BLNQT( Vx=O wy| wr ngb] X] ca] ¢

a} ca]U] C]a] ﬂ?]l@ﬂiibﬁdiﬁg&}ﬁéﬁig@h] cTheajthar calfigien]nhnd feadtiadctladvbof alec
aljcalcalcalc

a] ca] ca] caisiddcad ghivsé lof the/t@evd2ABhy o ie FIG CB.c afBé@heatk sl o8tlke wires
aljcalcalcal]c alJc aJca]ca]ca]ca]calcalcalc aJcalcalca]calc a]Jca]ca]ca]calc
a] ca] ca] ca44#ay 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

tape 24B or 24C wound around one reel 246 is taken up around another reel
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A tape 24D shown in FIG. 19 utilizes a dry film resist used for
photolithography. The tape 24D is layers of a resist layer 248 made of a
photoresist material and a cover film 249. Such a dry film resist may be
‘VANX DRY FILM PHOTORESIST U-120’ (a trade name) manufactured by
Fujifilm Olin Co., Ltd., for example. If such a dry film resist is used for the
tape 24D, the end faces of the wafer block 21 and the support plate 22 are
bonded to the resist layer 248 by thermocompression, for example.

A tape 24E shown in FIG. 20 is one without an adhesive layer, that is, a
tape having no adhesiveness. The material of the tape 24E may be the
same as that of the base 241 of the tape 24A. The tape 24E has a plurality
of holes 250 along its length. When the wafer block 21 and the support
plate 22 are cut, the tape 24E is placed between the end faces of the wafer
block 21 and the support plate 22 and the absorbing section 56 of the tape
holding section 56. If air is 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 sucked toward the absorbing section 56 through the holes 250 of
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

facing surface (step S103 of FIG. 2) and cutting of the wafer block 21 and the
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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

vacuum tweezers 14 move toward the cutting mechanism section 1. The
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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

section 64 is about 0.2 mm, for example. The thickness of the bar 51 is
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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. Ifthe 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

24D may be left until the step of forming the rails. Reference is now made
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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
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

value of each MR element, the MR height and the throat height are precisely
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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 a result, 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

more precisely fabricated even when the number of rows of slider sections
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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 gone 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
211is 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

is cut or to detach the bar 51 from the jig after the wafer block 21 is cut every

208, A 02
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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 support member is joined to the surface of the material

including surfaces of all the sections to be the sliders. The specific

processing is performed on the medium facing surfaces of the row of the
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— sections to be the sliders located at one end of the material joined to the

- support member. The material and the support member are cut together
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. Deformation of the slider aggregate is
thus prevented and sliders having excellent properties are manufactured
with accuracy. Furthermore, it is not necessary to repeat joining the
material to the support member and detaching the material from the support
member every time the material is cut. As a result, the production
efficiency is improved. Since the material is joined to the support member
and the slider aggregate having gone through the cutting step is still joined
to a piece of the support member, it is easy to handle the material and the
slider aggregate as intermediate products during the slider manufacturing
process.

In the method of the invention the first step may include: placing an
auxiliary support member for assisting in supporting the material on the
other end of the material and joining the auxiliary support member to the
other end of the material, and joining the auxiliary support member to the
support member. In this case, deformation of the material is prevented
even when the number of rows of sections to be sliders remaining in the
material is reduced. Sliders having excellent properties are therefore
manufactured with more accuracy.

In the method the width of the support member in the orientation of

the rows of the sections to be the sliders in the material may be greater than
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the width of the material. In this case, it is easier to handle the material as
an intermediate product.

In the method the support member may be made of a substance the
same as that of a main part of the material. In this case, deformation of the
material due to the difference in substances of the support member and the
material is prevented. Sliders having excellent properties are therefore
manufactured with more accuracy.

According to the slider manufacturing aid of the invention, the support
member is provided for supporting all the sections to be the sliders in the
material. The support member is joined to a surface of the material
including surfaces of all the sections to be the sliders and is cut together with
the material when the material is cut such that the row of the sections to be
the sliders whose medium facing surfaces have received the specific
processing, the sections being located at one end of the material, are
separated from the material to be the slider aggregate. Deformation of the
slider aggregate is thus prevented and sliders having excellent properties
are manufactured with accuracy. Furthermore, it is not necessary to repeat
joining the material to the support member and detaching the material from
the support member every time the material is cut. As a result, the
production efficiency is improved. Since the material is joined to the
support member and the slider aggregate having gone through the cutting
step is still joined to a piece of the support member, it is easy to handle the
material and the slider aggregate as intermediate products during the slider

manufacturing process.
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The slider manufacturing aid of the invention may further comprise the
auxiliary support member for assisting in supporting the material. The
auxiliary support member is placed on the other end of the material and
joined to the other end of the material and to the support member. In this
case, deformation of the material is prevented even when the number of rows
of sections to be sliders remaining in the material is reduced. Sliders
having excellent properties are therefore manufactured with more accuracy.

In the aid the width of the support member in the orientation of the
rows of the sections to be the sliders in the material may be greater than the
width of the material. In this case, it is easier to handle the material as an
intermediate product.

In the aid the support member may be made of a substance the same as
that of a main part of the material. In this case, deformation of the
material due to the difference in substances of the support member and the
material is prevented. Sliders having excellent properties are therefore
manufactured with more accuracy.

In the aid the support member may have a groove formed in a surface
of the support member joined to the material for releasing an adhesive used
for joining the support member to the material. In this case, it is possible to
increase the strength of the material and the support member joined to each
other.

In the aid the auxiliary support member may have a groove formed in a
surface of the auxiliary support member joined to the material for releasing

an adhesive used for joining the auxiliary support member to the material.
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In this case, it is possible to increase the strength of the material and the

auxiliary support member joined to each other.

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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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:

a first step of joining a support member to a surface of the material
including surfaces of all the sections to be the sliders, the support member
supporting all the sections to be the sliders in the material; and

a second step including: the step 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 joined to the support member; and the step
of cutting the material and the support member together 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; wherein the step of performing the specific processing and the

step of cutting are repeated.

2. The method according to claim 1, wherein the first step includes:
placing an auxiliary support member for assisting in supporting the material
on the other end of the material and joining the auxiliary support member to
the other end of the material, and joining the auxiliary support member to

the support member.
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member in the orientation of the rows of the sections to be the sliders in the

material is greater than the width of the material.

4. The method according to claim 2, wherein the width of the
auxiliary support member in the orientation of the rows of the sections to be

the sliders in the material is equal to the width of the material.

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

made of a substance the same as that of a main part of the material.

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

the processing includes lapping of the medium facing surfaces.

7. The method according to claim 1, wherein the sections to be the

sliders each include a thin-film magnetic head element.

8. Aslider manufacturing aid used 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
including one of the rows of the sections to be the sliders whose medium
facing surfaces receive a specific processing, the aid comprising:

a support member for supporting all the sections to be the sliders in the

material, the support member being joined to a surface of the material
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to be the sliders whose medium facing surfaces have received the specific

processing, the sections being located at one end of the material, are

separated from the material to be the slider aggregate.

9. The aid according to claim 8, further comprising an auxiliary
support member for assisting in supporting the material, the auxiliary
support member being placed at the other end of the material and joined to

the other end of the material and to the support member.

10. The aid according to claim 8, wherein the width of the support
member in the orientation of the rows of the sections to be the sliders in the

material is greater than the width of the material.

11. The aid according to claim 9, wherein the width of the auxiliary
support member in the orientation of the rows of the sections to be the sliders

in the material is equal to the width of the material.

12. The aid according to claim 8, wherein the support member is

made of a substance the same as that of a main part of the material.

13. The aid according to claim 8, wherein the support member has a

groove formed in a surface of the support member joined to the material for
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releasing an adhesive used for joining the support member to the material.

14. The aid according to claim 9, wherein the auxiliary support
member has a groove formed in a surface of the auxiliary support member
joined to the material for releasing an adhesive used for joining the auxiliary

support member to the material.



