YU o 532 1

| ~~~~~~~ | A/ METHOD AND APPARATUS FOR MANUFACTURI NG SLI DERS BAdké&O&?Dﬂ@F
THE I NVENTION 1. Field of the Invention The present invention relates to a
nethbd and an apparatus for nmanufacturing sliders used for a thin-film
"nagngtlc head and the like. 2. Description of the Related Art A flying-type
thym&flln1nagnet|c head used for a magnetic disk device and so on is
generally nmade up of a thin-filmmmagnetic head slider (that may be sinply
called a slider) having a thin-filmnmagnetic head el ement provided at the
trailing edge of the slider. The slider generally conprises a rail whose
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flies slightly above the surface of a recording medl um such as a magnetic
di sk by neans of air flow fromthe tapered section or step. Athin-film
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nmagnet oresi stive enent for reading. In general, such thin-film
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The present invention relates to a method and an apparatus for
manufacturing sliders used for a thin-film magnetic head and the like.
2. Description of the Related Art

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

A thin-film magnetic head element generally used is a composite-type
element made up of layers of an induction magnetic transducer for writing
and a magnetoresistive (MR) element for reading.

In general, such thin-film magnetic head sliders are formed through
cutting a wafer in one direction in which sections to be sliders (called slider
sections in the following description) each including a thin-film magnetic
head element are arranged in a plurality of rows. A block called a bar in
which the slider sections are arranged in a row is thereby formed. Rails are

then formed in the bar and the bar is cut into the sliders.



cutting a wafer in one direction in which sections to be sliders (called
slider sections in the follow ng description) each including a thin-film
nagnetlc head el ement are arranged in a plurality of rows. A block called a
bar i/n which the slider sections are arranged in a row is thereby forned.
Rai g are then fornmed in the bar and the bar is cut into the sliders. 99533
2 4 25 OCT 1999 2 The manufacturj ng process of the sliders includes
a step of processing the nediumfacing“%urface of the bar, that is,
grinding or |apping the nmediumfacing surface and a step of cutting the
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order of the step of processing the medium facing surface and the step of
cutting the wafer into the bars depends on methods of processing the
medium facing surface and cutting the wafer, as described later.
In the step of processing the medium facing surface, it is required that
the MR height and the throat height of the thin-film magnetic head element
formed in the bar each fall within a tolerance range and that processing
accuracy of the surface processed falls within a tolerance range. The MR
height is the length (height) between the end of the MR element close to the
medium facing surface and the opposite end. The throat height is the
length (height) of the magnetic pole of an induction magnetic transducer.
In related art the following method is generally taken to process the
medium facing surfaces of the bars and cutting the wafer into the bars.
That is, a bar including a row of slider sections is cut from a wafer. The bar
is fixed to a specific jig by bonding the surface of the bar opposite to the
medium facing surface to the jig. The medium facing surface of the bar thus
fixed to the jig is then processed. This method is called a first method in the
following description.
In related art, second and third methods described below have been
proposed, in addition to the first method, for processing the medium facing
surfaces of the bars and cutting the wafer into the bars.

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



formed in the bar each fall wthin a tol erance range and that processing
accuyracy of the surface processed falls within a tolerance range. The MR
hei ght is the length (height) between the end of the MR el enent close to

t he medi um facing surface and the opposite end. The throat height is the

| engt h (height) of the magnetic pole of an induction nmagnetic transducer.
In related art the foll ow ng nethod is3generally taken to process the

medi um faci ng surfaces of the bars and“cutting the wafer into the bars.
That is, a bar including a row of slider sections is cut froma wafer. The
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is then cut into bars whose medium facing surfaces have been processed.

The third method is, as shown in FIG. 3 of Japanese Patent Application
Laid-open Hei 4-289511, for example, a wafer is fixed to a specific jig and the
medium facing surface of the wafer fixed to the jig is processed. The wafer
is then cut into bars whose medium facing surfaces have been processed.

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
is often affected by the state of the interface between the bar and the jig or by
warpage caused by bonding and likely to be deformed and to form a
curvature and the like. As a result, it is likely that processing accuracy of
the surface of the bar processed is reduced and deformation occurs, such as
curvatures of the layers making up the thin-film magnetic head elements
formed in the bar. In addition, it is difficult to precisely control the
resistance of the MR element, the MR height and the throat height. Itis
therefore difﬁcult to précisely fabricate thin-film magnetic head sliders with
excellent properties.

In contrast, the second and third methods do not include the step of
fixing a separate bar sliced from a wafer to the jig. Therefore, the above-

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



3- for exanple, a specific |length of block including rows of slider
sections is cut froma wafer. The block is fixed to a specific jig by
bondi ng the surface of the block opposite to the nedium facing surface to
the jig. The medium facing surface of the block thus fixed to the jigis

t hep, processed. The block is then cut into bars whose nedi um facing
surfaces have been processed. The thirg nethod is, as showmn in FIG 3 of
Japanese Patent Application Laid-open I 4-289511, for exanple, a wafer is
fixed to a specific jig and the nmedium facing surface of the wafer fixed to
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Furthermore, the bar may be chipped while handled after the bar is sliced

from the wafer. It is therefore difficult to precisely fabricate thin-film
magnetic head sliders with excellent properties.

Another method for overcoming the foregoing problems is to bond a
dedicated jig to the medium facing surface of a wafer or a block with a binder
such as a thermosetting resin or a thermoplastic adhesive. In this method,
however, it is required that every time the wafer or block is sliced, the
medium facing surface of the wafer or block is bonded to the jig before slicing,
and the bar is detached from the jig after slicing. These bonding and
removing make the manufacturing process complicated and require extra
time, and the production efficiency is reduced. The method further has a
problem that binder residues (adhesive transfer) are left on the medium
facing surface and the cleaning ability (the cleaning efficiency and the state
after cleaning) are not satisfactory. In addition, since it is required that the
bar is removed from the jig after slicing, automation of the processing
performed on the sliced bar is difficult.

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

manufacturing process is therefore complicated and the production efficiency



resi stance of the MR elenment, the MR height and the throat height. It is
therefore difficult to precisely fabricate thin-fil mnagnetic head sliders
wi th excellent properties. In contrast, the second and third nethods do not
include the step of fixing a separate bar sliced froma wafer to the jig.
Thet«ef ore, the above- stated problens are reduced. In the second and third
nmet hods, however, 4 the nediun1faci§g surface is processed and then the
wafer or block is cut into bars while The nediumfacing surface i s exposed.
Consequently, the pole portions may be eroded by a water-sol uble grinding
agent, dugk r8@eedeposit on the medi um faci ng surface, and nechani cal
scratches may result on the medium facing surface when the wafer or block
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elements formed in the sliders, in particular.

SUMMARY OF THE INVENTION

It is an object of the invention to provide a method and an apparatus for
manufacturing sliders having excellent properties with accuracy and for
improving the production efficiency and the cleaning property.

A method of manufacturing sliders of the invention is provided for
fabricating a slider aggregate that is made from a material including a
plurality of rows of sections to be the sliders each having a medium facing
surface. The slider aggregate includes one of the rows of the sections to be
the sliders whose medium facing surfaces receive a specific processing. The
method includes the steps of: perforrﬁing the specific processing on the
medium facing surfaces of the row of the sections to be the sliders located at
one end of the material; and cutting the material while the medium facing
surfaces are covered with a strip-shaped protection member such that the
row of the sections to be the sliders whose medium facing surfaces have
received the specific processing are separated from the material to be the
slider aggregate.

In the method of manufacturing sliders of the invention, the specific
processing is performed on the medium facing surfaces of the row of the
sections to be the sliders located at one end of the material in the step of

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



dedicated jig to the nediumfacing surface of a wafer or a block with a

bi nder such as a thernosetting resin or a thernoplastic adhesive. In this
met Hod, however, it is required that every time the wafer or block is
sliced, the nmediumfacing surface of the wafer or block is bonded to the
jigsbefore slicing, and the bar is detached fromthe jig after slicing.
These bondi ng and renovi ng make the naeufacturing process conplicated and
require extra time, and the production-efficiency is reduced. The net hod
further has a problemthat binder residues (adhesive transfer) are left on

the nmedi ungfrpfeBQre 'd!(Sjé'i:‘é&w’i thE'%tﬁﬂ)-%ﬁﬂg{%k?gﬁghéﬂiéﬂn{e&ﬁ!@er?&ﬁﬁ%% tRE 1 ci ency

and the state afrter eani ng) are not s ctory. I'n addition, since it

7 2 St B 05500 4o ACRBS R B G bl e 7 o O

T e S B 5 B St 0 chb o BT BB T L 1.

e et O 1ot ARaregate n the stap of cuttng.  The stider sgsreehte is thus oo
manufactured.

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

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

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

-is inserted before cutting the material.
In the method the protection member may include a resist layer made

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



In related-art nethods of manufacturing sliders, human handling and so on
may cause static damage to the sliders and the thin-fil mnmagnetic head

el effents fornmed in the sliders, in particular. SUMVARY OF THE | NVENTI ON It
is an object of the invention to provide a nethod and an apparatus for
manuf acturing sliders having excellent properties with accuracy and for

I mprovi ng the production efficiency anq the cl eaning property. A nethod of
manuf acturing sliders of the invention'is provided for fabricating a slider
aggregate that is nmade froma material including a plurality of rows of
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covered with a strip-shaped protection nmenber such that the row of the
sections tthepeserofdhgimagk.s whose medi um facing surfaces have received the
specific processing are separated fromthe material to be the slider

aggr egat e. In the method the step of performing the processing may include

lapping of the medium facing surfaces.

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

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

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

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



In the nmethod of manufacturing sliders of the invention, the specific
progessing is perforned on the nedium facing surfaces of the row of the
sections to be the sliders located at one end of the material in the step
of performng the processing. The material is cut while the nediumfacing
6 surfaces are covered with the strip-shaped protection nenber such that .
the row of the sections to be the sli dgrs whose nedi um facing surfaces have
received the specific processing are separated fromthe material to be the
slider aggregate in the step of cutting. The slider aggregate is thus
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holding is cut with the means (device) for cutting while the medium facing

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

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

specific processing are separated from the material to be the slider

aggregate.

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

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

BRIEF DESCRIPTION OF THE DRAWINGS

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

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

FIG.38 is a view for illustrating the step of fabricating a wafer block of
the embodiment of the invention.

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

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

blocks having different widths in the embodiment of the invention.



step of peeling off the protection nenber, the protection nmenber may be
peel.ed off fromthe slider aggregate after the adhesi veness of the
protection nmenber is reduced. In the nmethod the protection nmenber nmay be a
tape containing a conductive substance. In this case, the protection nmenber
made: up of the tape containing the conductive substance prevents static
damage to the sliders. In the nethod tBe protection nenber may be a tape
havi ng no adhesi veness and the step of Ycutting may include the step of
hol di ng the nedium facing surfaces |ocated in the material while the
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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 is
bonded to the medium facing surface of the wafer block in the embodiment of
the invention.

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

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

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

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

embodiment of the invention.

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



t hrough the step of cutting, and etching the nediumfacing surface through
the .use of the mask. In the nethod the step of perform ng the processing
may i nclude |apping of the nmediumfacing surfaces. In the nethod the
sections to be the sliders nay each include a thin- film magnetic head

el ement. An apparatus for manufacturing sliders of the invention is
provided for fabricating a slider aggrﬁﬁate that is nade froma nateri al
including a plurality of rows of sections to be the sliders each having a
medi um faci ng surface. The slider aggregate includes one of the rows of the

sections tomBedintntSdf thefifvidigse nmedi um facing surfaces receive a specific

processi ng. The apparatus conprises: a neans (or a nenber) for holding the
material, the [ A surfaces.of the row of the sectjons to be the
sliders |ocat egfgt f%%ge?i‘&hé&;gé rﬂyg&;ﬁ{xg ?%Fxﬁwr%ﬁé ?‘é‘i‘,’g}%&?ﬁftyhe specific
processing, while the nedi um Ing syrfaces are covered with a
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material held by the nmeans (nenber) for holding while the nedi um facing
surfaces aM¥eBB9Bred with the protection member such that the row of the
sections to be the sliders whose nmedi um facing surfaces have received the
speci fic proceEE@nl9 i @ crassaeetionl of still another 9xamp1e of the tape of the
embodiment of the invention.
FIG. 20 is a top view of still another example of the tape of the
embodiment of the invention.
FIG. 21 is a view for illustrating the steps of processing the medium
facing surface of the wafer block and cutting the wafer block of the
embodiment of the invention.
FIG. 22 is a perspective view of the bar and a piece of the support plate
of the embodiment of the invention.
FIG. 23 is a cross section for illustrating the state of the bar mounted
on a lapping jig for eliminating curvatures of the bar separated in the
embodiment of the invention.
FIG. 24 is a perspective view for illustrating the step of eliminating
curvatures of the bar separated in the embodiment of the invention.
FIG. 25 is a perspective view for illustrating the step of peeling off the
tape from the bar and the piece of the support plate.
FIG. 26 is a perspective view for illustrating the step of separating the
bar from the piece of the support plate.

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

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



fromthe material to be the slider aggregate. In the apparatus the materi al
is held by the means (nmenber) for hol ding, the nmedium facing surfaces of
the row of the sections to be the 8 sliders |ocated at one end of the
mat eri al having received the specific processing, while the nmediumfacing
surf,aces are covered with a strip- shaped protection nmenber. The materi al
hel d by the neans (nmenber) for holding_is cut with the neans (device) for
cutting while the nmedium facing surfag@s are covered with the protection
menber such that the row of the sections to be the sliders whose nedi um
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through the use of the tape in the embodiment of the invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Apreferred embodiment of the invention will now be described in detail
with reference to the accompanying drawings. Reference is made to FIG. 1
to briefly describe a method and an apparatus for manufacturing sliders of
an embodiment of the invention. FIG. 1 is a perspective view of a slider
processing apparatus as the apparatus for manufacturing sliders of the
embodiment.

The method of manufacturing sliders of the embodiment is to
manufacture a bar 51 out of a wafer block 21. The wafer block 21is a
material made up of a plurality of rows of sections to be sliders (called slider
sections in the following description) each including a thin-film magnetic
head element and having a medium facing surface. The bar 51 is a slider
aggregate, that is, a row of slider sections whose medium facing surfaces
have received a specific processing. The slider manufacturing method of the
embodiment includes a first step and a second step.

In the first step, the wafer block 21 is first formed out of a wafer in
which a plurality of rows of slider sections are aligned. Next, a support
plate 22 is joined to the surface of the wafer block 21 opposite to the surface
in which thin-film magnetic head elements are formed, of the surfaces of the

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



wi || appear nore fully fromthe follow ng description. BRI EF DESCRI PTI ON OF
THE DRAWNGS FIG 1 is a perspective view of an apparatus for nanufacturing
_sllders of an enbodi nent of the invention. FIG 2 is a flowhart for
illustrating a nmethod of manufacturing sliders of the enbodi nent of the

invention. FIG 3 is a viewfor illustrating the step of fabricating a
waf er bl ock of the embodi ment of the ifzention. FIG 4A and FIG 4B are
perspective views for illustrating the*Step of joining the wafer block to a

syppor]E plate of the enbodi ment of the invention. FIG 5A and FIG 5B are
views for Lati ' : ' ' |
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in the e nent  of I nvent 1 on. Is a top view for
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° opposite to the medium facing surfaces located in the wafer block 21. The
dummy block 23 is an auxiliary support member for assisting in supporting
the wafer block 21. The dummy block 23 is joined to the surface of the
wafer block 21 opposite to the medium facing surface and joined to the
support plate 22,

The second step includes a processing step and a cutting step. In the
processing step specific processing is performed on the medium facing
surfaces of a row of slider sections located in the medium facing surface of
the wafer block 21 joined to the support plate 22. In the cutting step the
wafer block 21 and the support plate 22 are cut together such that the row of
slider sections whose medium facing surfaces have received the specific
processing is separated from the wafer block 21 to be the bar 51. The
processing and cutting steps are repeated.

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
of the bar 51 separated from the wafer block 21.

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

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



FIG 8A and FIG 8B are views for illustrating the surface configuration of
t he .support plate of the enbodi nent of the invention. FIG 9A and FIG 9B

are views for illustrating the surface configuration of the dummy bl ock of
t he enbodi nent of the invention. FIG 10 is a perspective view for

il lustrating the state of the wafer block, the support plate and the dumy
bl ock fastened to a holder. FIG 11 is perspective view for illustrating
the step of performng a specific procégsi ng on the medium facing surface

of the wafer block in the enbodi nent of the invention. FIG 12 is a
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medi um faci ng surface of the wafer
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i nvent i on. 8 £RRe 24@s & PEptestion memharpifiged tothemedivmfpcingaurface afshe of the
wafer block 21 when the wafer block 21 and the support plate 22 are cut

together; a cutting blade 8 as a means (a device) for cutting the wafer block
21 and the support plate 22 together; and a blade supporting section 9 for
supporting a rotation axis 8a of the blade 8. In the blade supporting section
9, a motor not shown is provided for rotating the rotation axis 8a of the blade
8. To the support plate holding section 6, an absorbing tube 10 for
absorbing the support plate 22 is connected.

The support plate holding section 6 and the tape holding section 7
correspond to a means (a member) for holding of the invention. The support
plate holding section 6 corresponds to a section for holding the material of
the invention. The tape holding section 7 corresponds to a section for
holding the protection member of the invention.

The storage section 2 comprises: a base 11; a tray platform 12, placed
on the base 11, on which a tray 13 is placed, driven by a drive apparatus not
shown and movable in the back-and-forth direction; vacuum tweezers 14 for
storing the bar 51 separated from the wafer block 21 in the tray 13; and a
drive apparatus 15, provided on the base 11, for moving the tweezers 14 in
up-and-down and side-to-side directions. An absorbing tube 16 is connected
to the tweezers 14,

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



enbodi nent of the invention. FIG 17 is a cross section of still another
exanpl e of the tape of the 10 enbodi ment of the invention. FIG 18 is a
view for illustrating an exanple of automatically transferring a bar

t hrough the use of the tape in the enbodi nent of the invention. FIG 19 is
a cross section of still another exanple of the tape of the enbodi nent of
the invention. FIG 20 is a top viewof,still another exanple of the tape
of the enbodi nent of the invention. FI 21 is a view for illustrating the
steps of processing the nmedium facing surface of the wafer block and

cutting thg edehf hla & a:% ﬁ%ﬁ‘s QHf{PFe”éxPBB%%t' ”Yﬁ‘%éﬁmathEHQh 22 is a

per spective View o a plrece o e support plate of the
enbodi mantwgi.er brl cﬁ AR ' r&formed out of a wafer in which a plurality of rows of

slider sections each including a thin-film magnetic head element are aligned
(step S101). Next, the wafer block 21 is joiﬁed to the support plate 22 (step
S102). Specific processing is then performed on the medium facing surfaces
of a row of slider sections located in the medium facing surface of the wafer
block 21 joined to the support plate 22 (step S103). The wafer block 21 and
the support plate 22 are cut together so that the row of slider sections whose
medium facing surfaces have received the specific processing are separated
from the wafer block 21 to be the bar 51 (step S104). Next, whether any
wafer block 21 remains is determined (step S105). If any wafer block 21
remains (Y), the process returns to step S103. If no wafer block 21 remains
(N), the process relating to manufacturing the bar 51 is terminated. In FIG.
2, steps S101 and S102 correspond to the first step and steps S103 to S105
correspond to the second step.

The steps shown in FIG. 2 will now be specifically described in order.

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 (AlzO3-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



FIG 23 is a cross section for illustrating the state of the bar nounted on
a lapping jig for elimnating curvatures of the bar separated in the .
enbodi ment of the invention. FIG 24 is a perspective view for illustrating
the step of elimnating curvatures of the bar separated in the enbodi nent
of the invention. FIG 25 is a perspective view for illustrating the step
of peeling off the tape fromthe bar ag the piece of the support plate.
FIG 26 is a perspective view for illuStrating the step of separating the
bar fromthe piece of the support plate. FIG 27 is a cross section for
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number is preferably at least four and more preferably falls within the range
between 10 and 20.
Reference is now made to FIG. 4A and FIG. 4B, FIG. 5A and FIG. 5B,
FIG. 6, FIG. 7, FIG. 8A and FIG. 8B, and 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). Inthe step, as shown in FIG. 44, the wafer block 21, the support
plate 22 for supporting all the slider sections of the wafer block 21, and the
dummy block 23 for assisting in supporting the wafer block 21 are prepared
and they are joined to one another as shown in FIG. 4B. To be specific, the
wafer block 21 is placed on the support plate 22 such that the surface of the
wafer block 21 including surfaces of all the slider sections faces the top face
of the support plate 22. On the support plate 22, the dummy block 23 is
placed on the side of the wafer block 21 opposite to a medium facing surface
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



A preferred enbodi nent of the invention will now be described in detail

w th reference to the acconpanying drawi ngs. Reference is made to FIG 1 to
briefly describe a nmethod and an apparatus for manufacturing sliders of an
enbodi ment of the invention. FIG 1 is a perspective view of a slider
progessi ng apparatus as the apparatus for manufacturing sliders of the
enbodi nent. The nethod of manufacturi sliders of the enbodinent is to
manuf acture a bar 51 out of a wafer bl'ock 21. The wafer block 21 is a
material nade up of a plurality of rows of sections to be sliders (called
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width of the wafer block 21, handling of the wafer block 21 is made easier

since, for example, it is possible to fix the wafer block 21 to a jig though the

support plate 22 without directly touching the wafer block 21 when specific

processing is performed on the wafer block 21 joined to the support plate 22.

It is preferred that the width of the support plate 22 is at least about 2 to 3

mm greater than the width of the support plate 21 on one side and about at

least 4 to 6 mm greater in total. The thickness of the support plate 22 is

appropriately determined considering the strength, ease of handling and so

on.

The material of the support plate 22 is preferably ceramic that allows

the plate 22 to be cut with precision considering that the plate 22 is cut

together with the wafer block 21. Since the great areas of the wafer block

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



12 plate 22 is a support menmber for supporting all the slider sections of

t heswafer block 21. In the first step, a dummy block 23 is placed on a side
opposite to the nmediumfacing surfaces located in the wafer block 21. The
dummy bl ock 23 is an auxiliary support nmenber for assisting in supporting

t heswaf er bl ock 21. The dummy block 23 is joined to the surface of the

waf er bl ock 21 opposite to the nediun1izcing surface and joined to the
support plate 22. The second step includes a processing step and a cutting
step. In the processing step specific processing is perfornmed on the nmedi um

faci ng sur deycl of ah ot ah psbicdSTtHRGhMNY 96 Shfithd Brd BeyRRdi Um faci ng

surface of the wafer block joined to the support plate 2Z. In the
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preferably the same as that of the main part of the wafer block 21 in this
respect, too.

The width of the dummy block 23 in the orientation of the rows of slider
sections of the wafer block 21 may be close to the width of the wafer block 21.
In particular, the width of the dummy block 23 is preferably equal to the
width of the wafer block 21 in order to facilitate handling. The thickness of
the dummy block 23 is preferably similar to the thickness of the wafer block
21.

Since the wafer blocks 21 are cut out of the circular wafer 20 as shown
in FIG. 8, there may be the wafer block 21 great in width as shown in FIG.
5A and the wafer block 21 small in width as shown in FIG. 5B. Therefore, 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 is preferably one whose thermal expansion rate is close to that of the



The slider processing apparatus shown in FIG 1 is used for performng the
cutting step of the above-stated second step. The processi ng apparatus
conprises a cutting mechanismsection 1 for performng cutting operations
of the wafer block 21 and a storage section 2 for perform ng storing
operations of the bar 51 separated fromthe wafer block 21. The cutting
mechani sm section 1 conprises: an appahﬁtus body 3; a guide rail 4 provided
on top of the body 3 and extending in e side-to-side direction; a noving
section 5 driven by a drive apparatus not shown and novabl e al ong t he gui de
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22 are cut together; a cutting blade 8 as_a neans (a device) for cutting
t he wafer bl ocReference is now made to FIG. 6 and FIG. 7 to describe an example of

an alignment method for joining the wafer block 21, the support plate 22 and
the dummy block 23 to one another. FIQG. 6 is a top view for illustrating the
state of the wafer block 21, the support plate 22 and the dummy block 23
when joined to one another. FIG. 7 is a cross section taken along line 7-7 of
FIG. 6. In this example a board 32 is used for alignment of the wafer block
21, the support plate 22 and the dummy block 23. Defining sections 33 and
34 are provided on the board 32. The defining section 33 defines the
position of the wafer block 21 and the support plate 22 in the direction
orthogonal to the orientation of the rows of slider sections of the wafer block
21. The defining sections 34 define the position of the wafer block 21 and
the dummy block 23 along the orientation of the rows of slider sections.

For fixing the wafer block 21, the support plate 22 and the dummy
block 23 to one another, an adhesive is applied to at least one of the surfaces
thereof to be bonded to each other. As shown in FIG. 6 and FIG. 7, the
support plate 22 is placed on the board 32, and the wafer block 21 and the
dummy block 23 are then placed on the support plate 22. The ends of the
wafer block 21 and the support piate 22 parallel to the orientation of the
rows of the slider sections are pressed agamst 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



21 and the support plate 22 together; and a bl ade supporting section 9 for
supporting a rotation axis 8a of the blade 8. In the blade supporting
section 9, a notor not shown is provided for rotating the rotation axis 8a
of the blade 8. To the support plate holding section 6, an absorbing tube
10 for absorbing the support plate 22 is connected. The support plate

hol ding section 6 and the tape hoIding+§ection 7 correspond to a neans (a
menber) for holding of the invention. e support plate holding section 6
corresponds to a section for holding the material of the invention. The
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In this state the Wafer block 21, the support plate 22 and the dummy block

23 are bonded to one another. As shown in FIG. 7, the defining section 33 is
located in the position that touches the ends of the wafer block 21 and the
support plate 22. The defining section 83 has a groove 33a in a portion
corresponding to the interface between the wafer block 21 and the support
plate 22, for releasing the adhesive. The defining sections 34 do not touch
the support plate 22 but are located in the positions that only touch the ends
of the wafer block 21 and the dummy block 23, respectively.

An adhesive used for bonding the wafer block 21, the support plate 22
and the dummy block 23 is appropriately chosen from thermoplastic
adhesives, cyanoacrylic-base adhesives and so on, depending on the
materials and so on of the wafer block 21, the support plate 22 and the
dummy block 23.

Reference is now made to FIG. 8A and FIG. 8B and FIG. 9A and FIG.
9B to describe an example of the surface configurations of the support plate
22 and the dummy block 23. FIG. 8A is a top view of the support plate 22.
FIG. 8B is a side view of the support plate 22. FIG. 9A is a top view of the
dummy block 23. FIG. 9B is a side view of the dummy block 23. In this
example as shown, a plurality of grooves 36 are formed in the surface of the

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



14 nmet hod of manufacturing sliders of the enbodinment. In the nmethod, the
waf er block 21 is first fornmed out of a wafer in which a plurality of rows
of slider sections each including a thin-film magnetic head el enment are
aligned (step S101). Next, the wafer block 21 is joined to the support

pl ake 22 (step S102). Specific processing is then perforned on the nedi um
facing surfaces of a row of slider se (jons | ocated in the nedium facing
surface of the wafer block 21 joined t© the support plate 22 (step S103).
The wafer block 21 and the support plate 22 are cut together so that the

row of sligign f5Lpbndig tHaqI8t 28l td'thd WafdiDblodk DRC e phangith HE grasvést he

specific processing are separated fromthe wafer block 21 to be the bar 51
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S105). If any wa enal NS e process urns to step S103.
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first step and@fst%is S103 to S105 correspond to the second step. The steps
shown i n Rhewalegpiqc be specifically described in order.

Through providing the grooves 36 and 37, the layers of adhesives are
made thin between the wafer block 21 and the support plate 22 and between
the wafer block 21 and the dummy block 23. As a result, the strength of the
wafer block 21, the support plate 22 and the dummy block 23 bonded to one
another is increased.

It is preferred that the grooves 36 of the support plate 22 are formed to
extend in the direction orthogonal to the orientation of the rows of slider
sections of the wafer block 21. This is because such formation of the 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 formed with pitches equal to the
pitches of the slider sections in the rows in the wafer block 21. Furthermore,
it is preferred that the wafer block 21 and the support plate 22 are aligned
such that the grooves 36 thus formed are each placed in the position between
the neighboring slider sections of the rows in the wafer block 21. This is
because such arrangement allows the area of each slider section and the area
of a portion of the support plate 22 bonded to each other to be equal. The
pitch of the slider sections in each row is about 1 mm, for example.

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



Reference is made to FIG 3 to describe the step of formng the wafer bl ock
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-filmnmagnetic head el enent 18
are aligned. The main part of the wafer 20 is nmade of al um num oxi de and

titaniumcarbide (AL[ERRIJ ERR]-Ti C), for exanple. Portions surrounding the
head el enents 18 are nade of alumna (HL[ERRIJ ERR]), for exanple. In this
enbodi ment 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

15 bl ock Zgithspiech¥saiallio tlee Hitthercer thehiider béctioheindheirbéhUudithg surfaces

of all the slider sections is rectangular. In the enbodi nent the nunber of
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neighboring slider sections in the rows in the wafer block 21.

Preferably, the depth and width of the grooves 36 and 37 are both about
0.1 to 0.2 mm.

Reference is now made to FIG. 10 and FIG. 11 to describe the step of
performing specific processing on the medium facing surfaces of a row of
slider sections in the medium facing surface of the wafer block 21 joined to
the support plate 21 (step S103 of FIG. 2). In this step, grinding using a
grinding apparatus, lapping using a lapping apparatus and so on are
performed. Finally, the resistance of the MR elements, the MR height and
the throat height are precisely defined.

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

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

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

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



the step of joining the wafer block 21 to the support plate 22 (step S102
of £IG 2). In the step, as shown in FIG 4A, the wafer block 21, the
support plate 22 for supporting all the slider sections of the wafer block
21, and the dummy block 23 for assisting in supporting the wafer block 21
are~prepared and they are joined to one another as shown in FIG 4B. Ib be
specific, the wafer block 21 is placeqﬁgn the support plate 22 such that
the surface of the wafer block 21 incl?ding surfaces of all the slider
sections faces the top face of the support plate 22. On the support plate
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formed faces the_support plate 22. Since the support plate 22 is required
t o suppor tlapped,tthe amoaet ofdeppingis controlled through an electrical lapping
guide or an optical lapping guide to precisely define the resistance of each
MR element, the MR height and the throat height.
Reference is now made 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 support
plate 22 are cut together so that a row of slider sections 31 whose medium
facing surface 21a has received the specific processing is separated from the
wafer block 21 to be the bar 51. In this embodiment the tape 24 is placed to
cover the medium facing surface 21a of the wafer block 21 and the end face of
the support plate 22 processed with the medium facing surface 21a in order
to protect the medium facing surface 21a when the wafer block 21 and the
support plate 22 are cut. It is preferred that the tape 24 is adhesive and put
on the medium facing surface 21a and the end face of the support plate 22
before cutting. The tape 24 preferably has elasticity to relieve a shock to
the medium facing surface 21a.
The wafer block 21, the support plate 22 and the dummy block 23 with
the tape 24 on are placed on the support plate holding section 6 of the

processing apparatus shown in FIG. 1.

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



16 of the wafer block 21, it is necessary that the width of the support
plate 22 in the orientation of the rows of slider sections of the wafer
block 21 is equal to or greater than the width of the wafer block 21. In
particular, the wdth of the support plate 22 is preferably greater than
the-wi dth of the wafer block 21. This is because, if the width of the
support plate 22 is greater than the v% th of the wafer block 21, handling
of the wafer block 21 is nade easier sfthce, for exanple, it is possible to
fix the wafer block 21 to a jig though the support plate 22 w thout
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material of the support plate 22 is preferably ceramc that allows the
pl ate 22 tellipticalgonspyiy s fumadoin thertopsanfacy of the supeornsipdate alding cut
together with the wafer block 21. Since the great areas of the wafer block
section 6. The absorbing tube 10 communicates with the absorbing section
55. An absorbing section 56 made up of an elliptical concavity is formed
where the tape 24 is applied in the tape holding section 7. An absorbing
tube 57 communicates with the absorbing section 56. In the example shown
in FIG. 13, an end of the tube 57 is divided into three branches and ends of
the three branches are connected to the absorbing section 56. The tubes 10
and 57 are each connected to an absorbing apparatus not shown.
The wafer block 21, the support plate 22 and the dummy block 23 with
the tape 24 on placed on the support plate holding section 6 are fastened to
the support plate holding section 6 and the tape holding section 7 while the
support plate 22 is absorbed by the absorbing section 55 and the tape 24 is
absorbed by the absorbing section 56. In this state, as shown in FIG. 14,
the wafer block 21 and the support plate 22 are cut together with the blade 8
so that the row of slider sections 31 whose medium facing surface 31a has
received the specific processing is separated from the wafer block 21 to be the
-bar 51. A grinding liquid is sprayed on the portion to be cut. After the
cutting, the bar 51 and a piece 52 of the support plate 22 together with the
tape 4 are held by the tape holding section 7. A concavity 58 in which the
tip of the blade 8 is placed is formed in the position facing the blade 8

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



21 and the support plate 22 are in contact wth each other and joined to
each other and, the wafer block 21 and the support plate 22 are heated if a
t her nopl astic adhesive is used, the material of the support plate 22 is
preferably one whose thernmal expansion rate is close to that of the wafer

bl ock 21. In particular, the material of the support plate 22 is preferably
the sane as that of the main part of tgf waf er block 21, that is, alum num
oxi de and titanium carbide, for exanpl€* Since the conditions for cutting
17 depend on an object to process, the conditions for cutting are easily
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preferably equal to the
' A tape 24A shown in FIG. 15 is layers of a base 241, an adhesive layer

242, and a separator (cover film) 243 stacked in this order. The total
thickness of the tape 24A is about 0.1 mm, The material of the bade 241
may be an organic material such as polyvinyl chloride (PVC), polyethylene
terephthalate (PET), or a polyolefin-base material or may be paper or cloth.
The adhesive making up the adhesive layer 242 may be an organic adhesive
such as a generally-used acrylic-base adhesive.

When the tape 24A shown in FIG. 15 is used, the separator 243 is
peeled off. End faces of the wafer block 21 and the support plate 22 are
bonded to the adhesive layer 242 thereby exposed.

The tape 24A may be an ultraviolet (UV)-setting tape whose adhesive
layer 242 is made of an ultraviolet-setting material. Such an ultraviolet-
setting tape may be an ultraviolet-setting dicing tape. ‘D-series’ (a trade
name) manufactured by LINTEC Corporation, for example. If an
ultraviolet ray is applied to such an ultraviolet-setting tape, the
adhesiveness of the adhesive layer 242 is reduced. Therefore, through the
use of such a tape for the tape 24A, the tape 24A is easily peeled off from the
bar 51 without leaving a trace of the adhesive (called an adhesive transfer in
the following description) by applying an ultraviolet ray to the tape 24A.

The tape 24A may be a thermopeeling tape made of a thermopeeling

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



wi dth of the wafer block 21 in order to facilitate handling. The thickness
of tdhe dummy block 23 is preferably simlar to the thickness of the wafer
bl ock 21. Since the wafer blocks 21 are cut out of the circular wafer 20 as
shown in FIG 3, there may be the wafer block 21 great in width as shown in
FI G- 5A and the wafer block 21 small in width as showmm in FIG 5B.
Therefore, it is preferred that sone dégﬁy bl ocks 23 whose widths are
different fromone another are prepare o conformto the widths of the

waf er bl ocks 21 and that the dumry bl ock 23 equal to the wafer block 21 in
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off from the bar 51 without an adhesive transfer by heating the tape 24A,

The tape 24A may be an antistatic tape whose base 241 contains a
conductive substance and has an antistatic funtion. One of such antistatic
tapes is ‘ELEGRIP E-series’ (a trade name) manufactured by TOYO
CHEMICAL Co., Ltd.. Through using such an antistatic tape for the tape
24A and protecting the medium facing surfaces of the slider sections, static
damage to the slider sections of the bar 51 such as static damage to the
thin-film magnetic head elements in the bar 51 due to human handling and
so on, in particular, is prevented.

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

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

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

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



18 wafer block 21. In particular, the material of the dummy block 23 is
preferably the same as that of the main part of the wafer block 21, that

is, alum num oxide and titanium carbide, for exanple. Reference is now nade
;o_F!G. 6 and FIG 7 to describe an exanple of an alignment method for
joining the wafer block 21, the support plate 22 and the dummy block 23 to
one another. FIG 6 is a top view for &%Iustrating the state of the wafer

bl ock 21, the support plate 22 and thé“dummy bl ock 23 when joined to one
another. FIG 7 is a cross section taken along line 7-7 of FIG 6. In this

exanpl e a r &W
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dummy bl ock 23 along the orientation of the rows of i der sections. For
fixing t hebhandrthelpete 52 are ﬂ@ergbpp@mmﬁha@évmn&gﬂir% e dummy block 23 to

one anot her, an adhesive is applied to at | east one of the surfaces thereof
to be bonded t A tape24B sleown As FiGouA utilizes @ diy falwe resigd used fore

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



support plate 22 is placed on the board 32, and the wafer block 21 and the
dumyy bl ock 23 are then placed on the support plate 22. The ends of the
waf er bl ock 21 and the support plate 22 parallel to the orientation of the
rows of the slider sections are pressed against the defining section 33.
The *ends of the wafer block 21 and the support plate 22 orthogonal to the
orientation of the rows of the slider sctions are pressed agai nst the

defi ni ng 19 sections 34. As a resul ¥’ the ends of the wafer block 21 and
t he support plate 22 parallLel to the orientation of the rows of the slider

sect | ons aggal Lonedh fldh K1898949600) g MBSEE obliacls, A% 10k 2D8-a4Rg0

pl ate 22 orthogon € orientat e slTder sections

are aligned. In. thi e ock 21, the support plate 22 and the
Gy br oo RuBBets At 2 By 51488 TG, AR bsurlfe RRRcn ol o “Gef i ng
section 33,js_ located.in the posjtion that touches the ends of the wafer

bl ock 21 ahlpckp&lIgpIan: éw&pﬁesgmg maskeraas therglerenes oha quttingresitipBove 33a

in a portion corresponding to the interface between the wafer block 21 and
t he suppor 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 $104 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



plate 22, for releasing the adhesive. The defining sections 34 do not touch
t he .support plate 22 but are |located in the positions that only touch the
ends of the wafer block 21 and the dumy bl ock 23, respectively. An
adhesi ve used for bonding the wafer block 21, the support plate 22 and the
dunmwy bl ock 23 is appropriately chosen fromthernopl asti c adhesi ves,
cyanoacrylic-base adhesives and so on, depending on the materials and so on
of the wafer block 21, the support plat4® 22 and the dumry bl ock 23.
Reference is now made to FIG 8A and FIG 8B and FIG 9A and FIG 9B to

and Lé’edﬁ%ﬂ@ﬁ\%ﬁj%f EF e B ¥l OISR kPl BECERAPE T?é"f Z‘tz‘; o
dummy bl ocRasumreessts 14 L by L S B B

exanpl e as shown, %bpl uralltévof grooves. 36 are forped in the surface of

the suppor &r3yY 48e Phevgcyum tyepzars 4 hald therkar 3 apd the pigcg 52RyY easi ng an
adhesi ve 20
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 Wérpage 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 insgrted 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



used for bonding the plate 22 to the wafer block 21. Aplurality of grooves
37 agre fornmed in the surface of the dumy block 23 to be joined to the
waf er bl ock 21, for rel easing an adhesive used for bonding the dummy bl ock
23 to the wafer block 21. Through providing the grooves 36 and 37, the

| ayers of adhesives are nmade thin between the wafer block 21 and the
support plate 22 and between the wafer_ bl ock 21 and the dummy bl ock 23. As
a result, the strength of the waf er bl&tk 21, the support plate 22 and the
dummy bl ock 23 bonded to one another is increased. It is preferred that the

grooves 36 0f. u | ate. 22 are,forfed.t.0, exte | I rection
glrth(izgonal QE O‘E‘R;g ﬂ%ﬂ%?ﬁ%%ff’ T ERamPlGs @Fe g}flglﬁlg?sts qubkg E‘%gflgt he waf er
ock 21 is is becguse su mat, on of the g Vv IIovvs he area
of each baabosy Ga3gumyforaxam P a E}’&f‘éreof‘h% he %‘p‘i)"ﬂf?{e%’fed?ré? Wl%ﬁged to
each other to be equal when the wafer block 21 is cut into the bars It

i s pref er rdnesiipktreachothe sscler platgsection fdd Hiload iy ﬁhﬂ%’é}?y apphed ?Q)ﬂﬁfhe

pitches of the slider sections in the rows in the wafer bl ock 21.
Fur t her norlgar 51 by $he lefdapmditativnt section 6 ednibhizcstats, thagurface ofiphort pl ate
22 are aligned such that the grooves 36 thus fornmed are each placed in the
posi ti on bgirEEspposite to the medium facing surface is lapped by rotating the carrier

61 on the rotating surface plate 68.

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

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

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

may be utilized as a photoresist for making the rails. Therefore, the tape



t he nei ghboring slider sections of the rows in the wafer block 21. This is
because such arrangenent 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 rowis about 1 nm for exanple. It
is preferred that the grooves 37 of the dummy block 23 are forned 21
with pitches equal to the pitches of tE slider sections in the rows in the
waf er bl ock 21 as the groove 36 of the §upport plate 22. Furthernore, it is
preferred that the wafer block 21 and the dummy bl ock 23 are aligned such
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te is peeled off from the tape 24D bonded to the bar 51, and the resist layer 248

is only left on the medium facing surface of the bar 51. Next, as shown in

FIG. 28, the resist layer 248 is exposed through an exposure mask to form a

photoresist mask 251 whose pattern corresponds to the rails. Next, as

shown in FIG. 29, rails 71 are formed through dry etching such as reactive

ion etching or ion milling with the mask 251 as an etching mask. The mask

251 is then removed. |

According to the embodiment described so far, the support plate 22 is

bonded to the surface of the wafer block 21 including surfaces of all the slider

sections. The specific processing is performed on the medium facing

surfaces of a row of slider sections in the medium facing surface of the wafer

block 21 bonded to the support plate 22. The wafer block 21 together with

the support plate 22 is then cut so that the row of slider sections whose

medium facing surfaces are thus processed are separated from the wafer

block 21 to be the bar 51. Therefore, the bar 51 is not separately fastened to

a jig for processing the medium facing surface. As al result, deformation of

the bar 51 is prevented and sliders having excellent properties are fabricated

with precision. To be specific, it is possible to reduce adverse effects on the

processing accuracy of the surface of the bar 51 prqcessed 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



the support plate 21 (step S103 of FIG 2). In this step, grinding using a
gripdi ng apparatus, |apping using a.lapping apparatus and so on are
performed. Finally, the resistance of the MR el enents, the MR hei ght and
the throat height are precisely defined. As shown in FIG 10, to perform

t hesabove-stated step in this enbodi nent, the wafer block 21, the support
plate 22 and the dunmy bl ock 23 Joined to one another are fastened to a

hol der 38 as a processing jig. Wen fadtened, the support plate 22 is held
with clanmps 39, for exanple. As a result, the wafer block 21 is fastened to

t he hol der_ 38 w,.t hgu | rect | 0 hng,th f . briefl

i : I gst r at e%a?i’tlﬂ\é%g?(gbw ei%%‘i‘%éf‘? @#ﬁ%}ﬁrﬁﬁ\‘dﬁeﬁ% rQ%tﬂ?éég%éagﬁn?c#%kz of Y
slider sectiong, in e medium faci ng,.surface of. the wafer block.21. In this
step, the W&ik%8%tﬂgﬁ1€?¥% eﬁ%}?@m!ﬁtb@ka%g}}e P?\%Y@%b%ﬂecﬂﬁe&( e 22 and
the dummy bl ock 23 are fastened as shown in FIG 10 is 22 attached to a
secti on 40pdérfermmed.di ng an object to | ap provided in the |apping

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



apparatus. The holder 38 is then placed on a | apping surface plate 41 and
the-rotating surface plate 41 | aps the nedium facing surfaces of the row of
slider sections in the nediUnfacing surface of the wafer block 21. Wen

| apped, the anopunt of |apping is controlled through an electrical |apping
guie or an optical |apping guide to precisely define the resistance of
each MR el enent, the MR hei ght and the&g;[ hroat hei ght. Reference is now made
to FIG 12 to FIG 22 to describe the ep of cutting the wafer block 21
and the support plate 22 (step S104 of FIG 2). In this step, as shown in

FIG 12, hotibeicely SbkichhoBibd Bhef YRR G BliliS0%2 BLRAEHLadsfigst her SO

that a row of “sli sections ose nedirumfacing surrace a has
recei ved the specifi r Ogess | s separated fromthe wafer block 21 to be
the bar 5f?§13ﬁ8f}1€1§‘ %’f?g‘gﬁfeﬁz)i‘?cq‘?%jeﬁ?? eszﬁwieg pl aced to cover the nedi um
facing surface 2la,.0f t waf.er.. bl ock. 21 and .the e face of the support
plate 22 pr océ%@@%fh%gttﬂQﬁﬁéqh?d?@ﬁ??’éb?ﬁgpgﬁﬁmga? ggaﬂqynb% ‘{?@ pr ot ect

t he medi um facjng, surface 21a when the wafer block 21 and the support plate
22 are cutmateriglihpsamergstheimaterialef thepman part efthesvater hlngkRk. s t he
medi um faci ng surface 2la and the end face of the Support plate 22 before
cutting. Hwesultpdefrrmatiomeothieywdfes btdckdl du¢ to the differene im theock to t he
medi um faci ng surface 21la. '

materials of the support plate 22 and the wafer block 21 is avoided and

sliders having excellent properties are more precisely fabricated.

According to the embodiment, the wafer block 21 is bonded to the

support plate 22 and the bar 51 having hone through the cutting step is still

bonded to the piece 52 of the support plate 22. As a result, the wafer block

21 and the bar 51 are handled without touching the wafer block 21 and the

bar 51. Damage to the sliders caused by handling is thus reduced and the

yield of the sliders is improved.

According to the embodiment, the tape 24 is placed to cover the medium

facing surface 21a of the wafer block 21 for protecting the medium facing

surface 21a when the wafer block 21 is cut. It is thereby possible to prevent

erosion of the pole portions due to a water-soluble grinding agent, scratches

mechanically resulting on the medium facing surface 21a, and dust

depositing on the medium facing surface 21a, and so on when the wafer block

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



The wafer block 21, the support plate 22 and the dummy bl ock 23 with the
tape 24 on are placed on the support plate holding section 6 of the
processi ng apparatus shown in FIG 1. FIG 13 is a perspective view of the
support plate holdi-ng section 6 and 23 the tape hol ding section 7 of the
progessi ng apparatus shown in FIG 1. FIG 14 is a cross section of the
support plate holding section 6 and thg,tape hol ding section 7. As shown,
an absorbi ng section 55 made up of an'g?rl i ptical concavity is fornmed in the
top surface of the support plate holding section 6. The absorbing tube 10

comuni Catigs. it o iE, ANFAWA HEE YR theRERI YK FEH dtbyafy made up
tlyg (}!V\ﬁ e?etape i (}Ie(yléln

of an elli concavity 1s torne IS app t he

t ape hol di pg sectio . An_absaor bi t ube,57. ' | t
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connected to an _absorbing apparatus not shown. .
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 manufaéturing sliders of the invention
described so far, the specific processing is performed on the medium facing

surfaces of a row of the sections to be the sliders located at one end of the



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

t he support plate holding section 6 and the tape hol ding section 7 while
the support plate 22 is absorbed by the absorbing section 55 and the tape
24 ¥s 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
bl ade 8 so that the row of slider sect%gns 31 whose nedi um faci ng surface
3la has received the specific processing is separated fromthe wafer bl ock
21 to be t x s bar, LOdis MO ) : lon to be

RS teridP aprrl]the%%%e'rgag r1§' g'# gﬁ%ﬁb gh% ?ré%(feiﬁgﬁg%@ ﬁﬁfﬁcé%qﬂe

cut. After tﬁe catting, t e support plate 22
together with the.tape, 4 ate held by.the tape holdi cLio A
concavity ‘%ef‘?fpmﬁhcﬁ SP?@'SbﬁBe‘gPr?tﬁ}e(n%? gbeéﬁ‘geq %u%’ld%l%g&ﬁggswoo? rtfé‘a in the
position facing th ade .8 between the support plate holdin ction 6 and
the tape HRSCHORS S@Ri‘%ﬁﬁ#rs whose medium ag gHuEacey naye ﬁg‘ieﬂ‘g‘i‘iﬁ%"one types
of the tape 24. FIG 15, FIG 16, FIG 17 and FI.G 19 are cross sections

or t hogonal spesifiqrocessimg arg sepazated from the material to be the slider aggregate.

As a result, the medium facing surfaces thus processed are protected when
the material is cut and sliders having excellent properties are thereby
fabricated with precision. Furthermore, it is not necessary to bond the
medium facirig surface of the material to a dedicated jig or to detach the
slider aggregate from the jig every time the material is cut. The production
efficiency and the cleaning property are thereby improved.

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

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

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

member may be a tape containing a conductive substance. In this case



tapes. FIG 20 is a top view of the tape. A tape 24A shown in FIG 15 is

| ayers of a base 241, an adhesive |ayer 242, and a separator (cover film
243 stacked in this order. The total thickness of the tape 24A is about 0.1
nmm The material of the bade 241 nay be an organic material such as

pol yvi nyl chloride (PVC), polyethylene terephthalate (PET), or a

pol yol efi n-base material or nmay be pa or cloth. The adhesive making up

t he adhesive | ayer 242 may be an orga adhesi ve such as a generally-used
acrylic-base adhesive. Wen the tape 24A shown in FIG 15 is used, the

separ at or «24fcdanbPRR! ®Ahe dideFE fRvERtedl the wafer block 21 and the
support pl at e022 are bonded1 teg§t er;éa ggl’ve | ayer 242 thereby exposed. The

ape 4% e O, B MR Sha i RE S  BR DR R RS YR, 20
manuf act uTBERBY EH B ACBPB ARG R aHBrRsaand T Grb of CNGRGRED ray | s
adhesi ve. RagBiesps step pEheidies theednon dnans e of dhe Sterabpdilen t ape
for the tape 24A, the tape 24A is easily peeled off fromthe bar 51 w thout
| eavi ng a thepretestiontipembier is insefted heforetheadatezialgs tutintnethis pase it

is not necessary to peel off the protection member from the slider aggregate.

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

member may include a resist layer made of a photoresist material. In

addition, the method may include the step of forming an etching mask using

the resist layer of the protection member on the medium facing surface of the

slider aggregate having gone through the step of cutting, and etching the

medium facing surface through the use of the mask. In this case the

protection member is further used in the step of etching the medium facing

surface and the production efficiency is thereby further improved.

In the apparatus for'manufacturing sliders of the invention, the

material having a row of the sections to be the sliders located at one end of

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

sliders having received the specific processing, is held while the medium

facing surfaces are covered with the strip-shaped protection member. The

material thus held is cut while the medium facing surfaces are covered with

the protection member such that the row of the sections to be the sliders

whose medium facing surfaces have received the specific processing are

separated from the material to be the slider aggregate. As a result, the

medium facing surfaces thus processed are protected when the material is



the follow ng description) by applying an ultraviolet ray to the tape 24A
Thes t apE 24A may be a thernopeeling tape nade of a thernopeeling material.
Such a tape may be ' SKY SHEET (a trade nane) manufactured 25 by N kka
Sei ko Co., Ltd. or 'REVALPHA' (a trade nane) manufactured by Nitto Denko
Corporation, for exanple. If such a thernopeeling tape is heated, the
adhesi veness of the adhesive |ayer is g duced. Therefore, through the use
of such a tape for the tape 24A, the t %e 24A is easily peeled off fromthe
bar 51 without an adhesive transfer by heating the tape 24A. The tape 24A
may be an @ftd:rd %d&stlﬁq@ng’ggé&@g%g?ﬁe%eﬁ ARE %hé}%b? fAPAEAIGH wighSubst ance

and has an antistatic funt such antistatic tapes 1's ' ELEGRI P
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facing surfaces t he slider seciiqgng,..statigc d e to the slider
sections of"it#® ‘%&rheéﬁa@l‘ﬂﬁﬁé ‘S‘i‘ﬁ‘f&@am&é’ (f%aﬁfa}hnglg% #i“gﬁrf‘?g%ﬁ%t@net i ¢ head
el ement s ip the bar 51 duye t%.hunan,handlin and . i
rom the jig every time the material 1s cut. "The production efficiency and
the cleaning property are thereby improved.
Obviously many modifications and variations of the present invention
are possible in the light of the above teachings. It is therefore to be

understood that within the scope of the appended claims the invention may

be practiced otherwise than as specifically described.



so on, in particular, is prevented. A tape 24B shown in FIG 16 is one
whose base 241 contains wires 244 for reinforcing strength. The ot her
configuration and functions thereof are simlar to those of the tape 24A
shown in FIG 15. The material of the wires 244 may be Nylon (a trade nane)
or a netal. A tape 24C shown in FIG 17 is one to which a reinforcing |ayer
245 for strength is bonded to the surfgfe of the base 241 opposite to the
adhesive | ayer 242. The other configuration and functions thereof are
simlar to those of the tape 24A shown in FIG 15. The material of the

rei nforci nWHaAYSElAMed8Y be Nylon (a trade nane) or paper. If any of the
reinforced tapes 24B and 24C shown in FIG 16 and FIG 17, respectively, is

SZE“'MEES ar o %ﬁgéﬁhééfffi#ﬁfg‘@f ° Jaﬁdérg%gﬁ%@aéﬁ%?h%}def 28 tt 2 iﬁ? i; %utoe
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the sliders each having a medium facing surface, the slider aggregate

including one of the rows of the sections to be the sliders whose medium
facing surfaces receive a specific processing, the method including the steps
of:
performing the specific processing on the medium facing surfaces of the
row of the sections to be the sliders located at one end of the material and
cutting the material while the medium facing surfaces are covered with
a strip-shaped protection member such that the row of the sections to be the
| sliders whose medium facing surfaces have received the specific processing

are separated from the material to be the slider aggregate.

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

material before cutting the material.

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

through the step of cutting.

4. The method according to claim 3, wherein the protection member is

—_—
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51 and the piece 52 are thereby automatically transferred. A tape 24D shown
in FIG 19 utilizes a dry filmresist used for photolithography. The tape
24D is layers of a resist layer 248 nade of a photoresist material and a
cover film249. Such a dry filmresist may be ' VANX DRY FI LM PHOTORESI ST

U- 120" (a trade nane) manufactured by Fujifilmdin Co., Ltd., for exanple.
If such a dry filmresist is used forz‘%]e tape 24D, the end faces of the
waf er bl ock 21 and the support plate are bonded to the resist |ayer 248
by thernoconpression, for exanple. A tape 24E shown in FIG 20 is one

wi t hout a ' AT | | ' The
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t ape 24A. urality. of | es. 25Q.al ong . ts | ength. Wen
the waf er F%&e?@%r%e?ﬁét@g%k%}%%q%% ﬁgaéergmgfﬁ ,OI}W@%E%E 24E is pl aced
bet ween the end faces of the wafer block 21 and the support plate 22 and

t he absorbing section 56 of the tape holding section 56. |If air is absorbed
by the absorbi ng section 36 through the tube 57 in this state, the end
faces of the w&feFh®mstkod acegrdingto elaimds whereinsthe pratestionarembenisr d t he
absor bi ng section 56 through the holes 250 of the tape 24E. As a result,

t he tape Ztapescomdarhibgavwenductive sbbstabcerg section 56 and the end faces of
the wafer block 21 and the support plate 22.

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

protection member is inserted before cutting the material.

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

includes a resist layer made of a photoresist material.

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

mask.

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

the processing includes lapping of the medium facing surfaces.

10. The method according to claim 1, wherein the sections to be the
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The wafer block 21 and the support plate 22 having been cut and the bar 51
and-t he piece 52 having been obtai ned, processing of the nedium 27
facing surface (step S103 of FIG 2) and cutting of the wafer block 21 and
the support plate 22 (step S104 of FIG 2) are repeated as |long as the

waf er bl ocks 21 remain. Aprocessing maRker as the reference of a cutting
position is provided on the surface of o4he wafer block 21 in which the
thin-filmnagnetic head el enents are f§ med. The cutting position is
determned with reference to the nmarker when the wafer block 21 and the

Suppor t Pl @iderd2aRhnelie aFifin- i ialghsib e gleafiphd. L on of steps S103 and

S104 descri bed above. The top figure o 21 1llustrates processing of
t he nmedium facing surface of the wafer block 21 bonded to the support plate
22. This processing having conpleted, the wafer block 21 and the support

D 2 e o i Bl ST PRGBS RS o
to be the Eggrregzllte ﬁfat is made from a material including a plurality of rows of
sections to be the sliders each having a medium facing surface, the slider
aggregate including one of the rows of the sections to be the sliders whose
medium facing surfaces receive a specific processing, the apparatus
cpmprising:

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

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

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

the slider aggregate.

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

the protection member.

13. An apparatus for manufacturing sliders to fabricate a slider

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

o
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shown in the figure in the mddle 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 bottomfigure of FIG 21. If any wafer block 21 renains,
processi ng of the nediumfacing surface thereof is repeated as shown in the
top*figure of FIG 21. FIG 22 illustrates the bar 51 and the piece 52 of

t he support plate 22 obtained through‘ggtting the wafer block 21 and the
support plate 22 together. In the procE€Ssing apparatus shown in FIG 1, the
bar 51 and the piece 52 are held by the tape hol ding section 7 together

with the tapgoddtdhd he bRGerted ﬁl@v‘?ﬁ%a%e(ﬁﬂﬁl Jhgl%weséé tnb%g ef2 are cut.

In the processing appar at us, e nmovi hg secti o t’ owar e st or age

vechant smACebe#s tpoluitnd L ﬁﬁ%ﬁi@f@%“%@%ﬁﬁﬁ% SR pi ece

52 and pl ace thegnln the.tray 13. The v cuumtweez rs 14 hgld the bar 51
and the  piiBediugs fging supfaces feceiiie 3 Shecifig processing, the apparatu

comprising:

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

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

the slider aggregate.

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

the protection member.

e

T R



Reference is now made to FIG 23 to FIG 29 to describe the post-step
per$ormed on the bar 51. In this enbodinent, the surface of the bar 51
opposite to the nediumfacing surface is | apped 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 sectionsgtjhat illustrate the state in which
the bar 51 is mounted on the jig for |apping. As shown, the Jig conprises a
carrier 61 and a | oad application nenber 62. The carrier 61 has a
cylindricalABEERAGH 63 in the shape of a thick cylinder and a circul ar

pl ate section 64 in the shape of a disk to block the bottomend of the-
cylindrical o) 3 i I -0 s a plurality of
hol es 65 i nuéﬁiﬁé% gl?lﬁo%fe&%\ oé ;C)‘tao'%e““s’@ %%gﬁlgzgé’g. gﬁ'EéE?%lad 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 bottomend of the
protrusion 66. TO |lap the surface of the bar 51 opposite to the nedi um
facing surface, the carrier 61 is placed on a |apping surface plate 68 and

the bar 51 andArhebjetecfthednaentiph i€ tsimanufiub@EBd&E nfvihpexedliditl ar pl ate
section 64 of the carrier 61 with the surface opposite to the nediumfacing

surface dopfopektiesRvith aétiRidy @@ dto indifrov@3He PROAUCERIN ARicREACY 42 dre ' S then
inserted to the
cleaning property.

In a method of the invention to manufacture a bar in which a row of
slider sections are aligned, a wafer block is made from a wafer in which TOWS
of slider sections are aligned. ’fhe wafer block is bonded to a dummy block
on a support plate. Next, a processing step and a cutting step are repeated.
The processing step is to perform a specific processing on the medium facing
surfaces of a row of slider sections in the medium facing surface of the wafer
block bonded to the support plate, The cutting step is to cut the wafer block
together with the support plate such that the row of slider sections whose
medium facing surfaces have received the specific proéessing are separated

from the wafer block to be the bar. A tape is affixed to the medium facing

surfaces to protect the medium facing surfaces in the cutting step.

FIG. 12



cylindrical section 63 of the carrier 61. The thickness of the circular
pl ate 29 section 64 is about 0.2 mm for exanple. The thickness of the
bar 51 is about 0.3 mm for exanple. Therefore, the bottom end of the
protrusion 66 does not reach the circular plate section 64. Aload is
theteby applied to the bar 51 by the Iiji]fpplication section 62. In this
state, the surface of the bar 51 opposite'®o the nediumfacing surface is
| apped by rotating the carrier 61 on the rotating surface plate 68. The
war page in the surface of the bar 51 opposite to the nediumfacing surface
havi ng been elim nated through the | appi ng described above, the tape 24 is
peel ed of f fromthe bar 5IKaQY Q piece 52 of the support plate 22 as
shown in FIG 25. If the [ an ultraviolet-setting tape, an

f,

ultraviolet ray is appli e 24. If the tape is a thernopeeling

U
tape, the tape 24 is .re-\ :
reduced and the tape 24 \ S\
20 is used, the step of \ ‘

piece 52 is not = \
N
| \/
NN\ \/

If the tape 24E shown in FIG
pe~=24 fromthe bar 51 and the

-_/_3
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requi red. Next,

as shown in FIG 26,

the bar 51 is separated fromthe piece

52 40 obtain the separated bar 51 through a nethod dependi ng on the type of-

adhesi ve used for bondi ng the wafer block 21,
dummy bl ock 23 to one anot her.
ulttasonic cleaning in acetone or scrub ?h
then fornmed in the nmedi um facing surfacg

reactive ion etching or ion mlling is used for
tape (dry filmresist) 24D shown in FIG 19 is used,
utilized as a photoresist for

24D may be

t he step/0of fgénlng th
to FIG 27 to FIG 29 to briefly de Ale the step of formng the rails

| eft until

maki ng t

ani ng,
t he ba
nma

he rails.

t hrough the use of the tape 24D:
cover film249 is peeled off fromthe

t he resist
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FIG 28, the resist |layer 248 is exposed through an exposure mask to forma
phet oresi st 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 mlling with the nmask 251 as an etching mask. The nmask 251

i s*then renoved. According to the enbo@ nt described so far, the support
plate 22 is bonded to the surface of thé wafer block 21 including surfaces
of all the slider sections. The specific processing is perfornmed on the
medi um faci ng surfaces of a row of slider sections in the nediumfacing
surface of the wafer block 21 bonded to the support plate 22. The wafer

bl ock 21 together with the support plate 22 is then cut so that the row of
slider sections whose nedi unpfjacing surfaces are us processed are

separated fromthe wafer block 21 {o-be~the bar |51. Therefore, the bar 51
is not separately fastened to ng t he nedi um f aci ng
surface. As a result, defornggba—a ho—b XS prevented and sliders

havi ng excel | ent properties/4 Ay cision. To be specific,
it is possible to red@dde agbévefse—effects—onthe JrUQessing accuracy of the
surface of the bar 51 Qrofesspd—amd—to prevent dogforyati ons such as war page
of the layers (patterns)yRakipng up the thin- 111 mnmagnetic head el enents in

the bar 51. In addition,fthe resistance *l
\ ]
A /
\_ _/
\ /
lL)ﬁ
21

FIG 3



31 value of each MR el enent, the MR height and the throat height are
precisely controlled. Furthernore, the rail formation as the post-step is
preci sely perforned. Mreover, according to the enbodinent, it is not
necessary to repeat bonding the wafer block 21 to the support plate 22 and
separating the wafer block 21 fromthe aquort plate 22 every tinme the
wafer block 21 is cut. The production efficiency is therefore inproved.
Since the wafer block 21 is bonded to the support plate 22 and the bar 51
havi ng gone through the cutting step is still bonded to the piece 52 of the
support plate 22, the wafer block 21 and the bar 51 as internedi ate
products are easily handl ed during the manufacturing process of the
sliders. That is, by nmaking 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 ba2l151 and the pisee Qf the suppgrt plate 22
joined together is maintaived and thgg are handl etgs t hoge having a fixed

FIG. 4A

21 23

22

21a
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i s changed. According to the enbodi ment, the dumry bl ock 23 for assisting
i n supporting the wafer block 21 is placed on the surface of the wafer

bl ock 21 opposite to the nediumfacing surface thereof. The wafer block 21
is joined to the dumy bl ock 23 and the support plate 22 is joined to the
dummy block 23. As a result, even when tgggunber of rows of slider
sections remaining in the wafer block 21 becones 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
excel l ent properties are 32 nore pre%sﬁﬂy fabricated even when the
nunber of rows of slider sections renai &m)in the wafer bl ock 21 becones
fewer. According to the enbodi nent, the @upport plate 22 nay be nade of a
material the same as the na]srlal of the’main partOEf t he wafer bl ock 21.

As a result, deformationfof [the wafer block 21 due jfo the difference in the
materials of the support| plagte 22 and the wafer| bldgck 21 is avoi ded and

™~ 22
)
21
FIG 5A
23
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sliders having excellent properties are nore precisely fabricated.
According to the enbodi nent, the wafer block 21 is bonded to the support
plate 22 and the bar 51 having hone through the cutting step is stil

bonded to the piece 52 of the support plate 22. As a result, the wafer

bl otk 21 and the bar 51 are handl ed mﬁtgyig touchi ng the wafer block 21 and
the bar 51. Danmge to the sliders cause handling is thus reduced and
the yield of the sliders is inproved. According to the enbodi nent, the tape
24 is placed to cover the nmedium facing surface 21a of the wafer block 21
for protecting the nediumfacing surface 2la when the wafer block 21 is
cut. It is thereby possible to prevent ero%ion of the pole portions due to
a water-sol ubl e grinding agent, scratches rpechanically resulting on the

medi um faci ng.surface 2la, and dust deposi f{i ng on tlhe nedi um faci ng surface
21a, and so on when the wafer blog¢k 21 ] ._Furtlhernore, the tape 24
a of

bonded to the nmedium facing surfage 2 he dgr bl ock 21 prevents
damage such as chipping of the bafj 51pwhitertfrgndHed aBter the bar 51 is
sliced fromthe wafer. In the enbddi ngnt it]($ N n cessar§ to bond the

medi um faci ng surface 2la of, the wafel bl ockj?2] |tloladedi cated jig before

t he waf er block 21 t_____
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A ] 21
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33 is cut or to detach the bar 51 fromthe jig after the wafer block 21 is
cut. every tine the wafer block 21 is cut. As a result, tinme required for
such bondi ng and detaching is elimnated and the production efficiency is
i nproved. When the tape 24 is bonded to the medium facing surface 2la of

t he wafer bl ock 21 and peeled off, a Iezzlgnnunt of adhesive transfer is

| eft on the nediumfacing surface 2la a he cl eaning property (the
cleaning efficiency and the state after cleaning) is inproved, conpared to
a case in which the nediumfacing surface 21a is bonded to a dedicated jig
wi th a binder such as a thernosetti resin or a thernoplastic adhesive and
then detached. If an ultraviol et-set}ing tape or a thernopeeling tape is
used for the tape 24, in particular, yan adhesive transfer on the nmedi um

facing surface 21% | i mnated. Sijhc tape 24 is
[ the wafer b o 21, the bar 51
dijgat ed Jig. ndl i ng of the bar

bonded to the ned
tated and autonatyQQ\bL/prOCQﬁEing ol the separated bar
== N

51 is thereby faci|l

is held through tNh
[
51 is easily achi geeg y

FIG. 8A FIG. 8B
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The present invention is not limted to the enbodi nent described so far.
For~ exanple, the invention is not limted to a slider for a thin-film
magneti ¢ head but may be applied to a slider used for any other purpose
such as a head (pickup) for witing or reading of data in the optical
recordi ng or magneto-optical recording gyiéen1 According to the nethod of
manuf acturing sliders of the invention é ribed so far, the specific
processing is perforned on the nmedium facing surfaces of a row of the
sections to be the sliders |ocated at one end of the 34 material, and
the material is cut while the nediumfacing surfaces are covered with a
strip-shaped protection nenber such that the row of the sections to be the
sliders whose nedium facing surfaces have received the specific processing
are separated fromthe nmaterial to be the slider aggregate. As a result,
the nmedium facing surfaces thus processed are protected when the materi al
is cut and sliders hgw f fabricated with
precision. Furthernofle, it is not necessary to bond the

S
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medi um facing surface of the material to a dedicated Jig or to detach the
slider aggregate fromthe jig every tine the material is cut. The
production efficiency and the cleaning property are thereby inproved. In

t he met hod of manufacturing sliders of the invention, the protection nenber
may* be a tape havi ng adhesi veness and tQﬁg@ytting step may include the step
of bonding the protection nenber to the Ium facing surface of the
material before the material is cut. In this case the slider aggregate
separated fromthe material is bonded to the protection nenber. Therefore,
damage to the slider aggregate while handled is prevented and handling of
the slider aggregate is facilitated. In the nethod of manufacturing sliders
of the invention, the protection nmenber nmay be peeled off fromthe slider
aggregate after the adhesiveness of &lhe protection nember is reduced. In
this case an adhesive transfer on the di ym [ Surface of the slider
aggregate is alnost elimnated and t
i nproved. In the nmethod of nanufact yg , of the invention, the
protection nmenber tive substance. In this
case

FIG. 12



35 static damage to the sliders is prevented. In the nethod of

mantf acturing sliders of the invention, the protection menber may be a tape
hawi ng no adhesi veness and the step of cutting may include the step of
hol di ng the nedium facing surface of the material while the protection
menber is inserted before the naterial1pz]8ut. In this case it is not
necessary to peel off the protection nenber fromthe slider aggregate. In

t he net hod of manufacturing sliders of the invention, the protection nenber
may include a resist |ayer made of a photoresist material. In addition, the
met hod may include the step of form ng an etching nmask using the resist

| ayer of the protection nenber on the nmedium facing surface of the slider
aggregat e havi ng gone through the step of cutting, and etching the nedi um
facing surface through the use of the mask. In this case the protection
menber is further used in the step of etching the mediumfacing surface and
the production efficiency is thereby further inproved. In the apparatus for
manuf acturing sliders of the invention, the material having a row of the
sections to be the sliders |ocated at/\one end\of the material, the nmedi um
facing surfaces of the row of “?Qe_sg

FIG. 13




sliders having received the specific processing, is held while the nedi um
facrng surfaces are covered wth the strip-shaped protection nenber. The
matserial thus held is cut while the nmediumfacing surfaces are covered with
the protection menber such that the row of the sections to be the sliders
whose medi um faci ng surfaces have receirfyﬁghe specific processing are
separated fromthe nmaterial to be the sli'der aggregate. As a result, the
medi um faci ng surfaces thus processed are protected when the material is
36 cut and sliders having excellent properties are thereby fabricated with
precision. Furthernore, it is not necessary to bond the nedi um facing
surface of the material to a dedicated jig or to detach the slider
aggregate fromthe jig every time the material is cut. The production
efficiency and the cleaning property are thereby inproved. Cbviously nmany
nodi fications and variations of the present invention are possible in the
| i ght of the above teachings. It isq$herefore to be understood that within

t he scope of the appended clains thqg]invention may
7 24 |8
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be practiced otherw se than as specifically described. 37 What is
clafmed is: 1. A nethod of manufacturing sliders to fabricate a slider
aggregate that is nade froma material including a plurality of rows of
secifions to be the sliders each having a nedium facing surface, the slider
aggt egat e including one of the rows of t2¥l&ections to be the sliders whose
medi um facing surfaces receive a specific processing, the nethod including
the steps of: performng the specific processing on the nedium facing
surfaces of the row of the sections to be the sliders |ocated at one end of
the material and cutting the material while the nediumfacing surfaces are
covered with a strip-shaped protection nenber such that the row of the
sections to be the sliders whose nmedi um fagj,ng surfaces have received the
specific processing are separated fromthe erial to be the slider
aggregate. 2. The method according to clai m\1, wherein the protection
menber is 243

242
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a tape havi ng adhesi veness and the step of cutting includes the step of
bondi ng the protection nenber to the nediumfacing surfaces |located in the
mat.eri al before cutting the material. 3. The nmethod according to claim 2,
furéher including the step of peeling off the protection nenber fromthe
sl i'der aggregate havi ng gone through thﬁ ? p of cutting. 4. The nethod
according to claim3, wherein the prote 3 menber 1S 38 peel ed off
fromthe slider aggregate after the adhesiveness of the protection nenber
is reduced in the step of peeling off the protection nenber. 5. The net hod
according to claim1, wherein the protection nenber is A tape containing a
conductive substance. 6. The nethod according to claim1l, wherein the
protection nenber is tape #ing no adhesi veness and2dbe step of cutting

i ncl udes the step of holdiig the medium facing surfacgs |located in the

material while the pro menber is inserted utting the
mat eri al . 51
§
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7. The method according to claim 1, wherein the protection nenber includes
a resist |layer nmade of a photoresist material. 8. The nmethod according to
claim?7, further including the step of form ng an etching nmask using the
reSi st layer of the protection menber on the medi um facing surface of the
sl iler aggregat e havi ng gone through tg? hgp of cutting, and etching the
medi um faci ng surface through the use 4t mask. 9. The nethod accordi ng
to claim1, wherein the step of perform ng the processing includes |apping
of the medium facing surfaces. 10. The nethod according to claim1, wherein
the sections to be the 39 sliders each include a thin-filmnmagnetic head
el ement. 11. An apparatus for manufacturing sliders fabricate a slider
aggregate that is made froma materi al including‘%J;LwaJity of rows of

sections to be the sliders egpch-havingawedimHaenrgsurface, the slider
aggregate including one of the rlows of the sectionsfto pe the sliders whose
22\/‘\ -
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medi um faci ng surfaces receive a specific processing, the apparatus
conprising: a neans for holding the material, the nedium facing surfaces of
thg row of the sections to be the sliders |ocated at one end of the

mat eri al having received the specific processing, while the nmedium facing
surfaces are covered with a strip-shapeﬂhﬁrotection menber and a neans for
cutting the material held by the neans r&uﬂding whi | e the nmedi um faci ng
surfaces are covered with the protection nenber such that the row of the
sections to be the sliders whose nmedi um faci ng surfaces have received the
specific processing are separated fromthe material to be the slider
aggregate. 12. The apparatus according to claim11l, wherein the neans for
hol di ng i ncl udes a section for holding the material and a section for
hol di ng the protection nenber. 13. An apparatus for manufacturing sliders
to fabricate a slider aggregate that is nmade froma material including a
plurality of rows of

\/ 53 68
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40 sections to be the sliders each having a nmedium facing surface, the
sli<ler aggregate including one of the rows of the sections to be the
sl-iders whose medi um facing surfaces receive a specific processing, the
apﬁﬁgatus conprising: a nenber for holding the material, the nediumfacing
surfaces of the row of the sections to B he sliders |ocated at one end of
the material having received the speciﬂ 2] rocessing, while the nmedi um
facing surfaces are covered with a strip-shaped protection nmenber and a
device for cutting the material held by the means for hol ding while the
medi um facing surfaces are covered with the protection nenber such that the
row of the sections to be the sliders whose nedium facing surfaces have
recei ved the specific processing are separated fromthe material to be the
slider aggregate. 14. The apparatus according to claim 13, wherein the
menber for hol ding includes a sectioggfor holding the material and a
section for holding the protection ngﬁber. 62
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