SPECI FI CATI ON L Magneti c Head Slider Manufacturing Method
field of the Invention The present invention relates to a nagnetic
head which is used in a mmagnetic disk apparatus, a magnetic tape apparatus
or the like, and nore particularly to a thin-film magnetic head having a
smal | flying height, which i SSPEGIFEUAT®ON or hi gh-density recording, and to
a manufacturing nethod therefor. Background Art Acconpanyi ng an
‘increase in recording density, to minimze what is known as spacing |oss
in a floating-type head used in a magnetic di sk apparatus, the spacing

bet ween the di sk aWegneiéc HegdSlidendadufacturingsiethod f1yi ng height is
constantly being reduced, and there is a desire to nake this constant from
the outer periphery of the disk to the inner periphery of the disk.

A magnet L.c .he | i.der capabl e of meeting such a need has been proposed
and put #H?g %f&@ ﬂe&vﬂagg, this being a slider having a distinct shape
that is

The present invention relates to a magnetic head which is used in a
magnetic disk apparatus, a magnetic tape apparatus or the like, and more
particularly to a thin-film magnetic head having a small flying height, which
is suitable for high-density recording, and to a manufacturing method
therefor.

Background Art

Accompanying an increase in recording density, to minimize what is known
as spacing loss in a floating-type head used in a magnetic disk apparatus, the
spacing between the disk and the magnetic head, that is, the flying height is
constantly being reduced, and there is a.desire to make this constant from the
outer periphery of the disk to the inner periphery of the disk.

A magnetic head slider capable of meeting such a need has been proposed
and put into practical use, this being a slider having a distinct shape that is
designed based on aerodynamics.

A feature of this distinctly shaped slider is that is has a depression
part known as a cavity, so that a pressure lower than the atmospheric pressure
is generated, this also being known as a negative-pressure slider.

This type of cavity is difficult to manufacture using mechanical cutting
‘and grinding as used in the past, and is generally manufactured uSing
photolithography and dry etching processes.

The method of forming a distinctly shaped slider in the past will now be
described, with reference being made to Fig. 2.

First, the magnetic head is processed to the bar shaped called row 1 as

shown in Fig. 2 (A).
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The .basehgre,i, Barf B! B10AR-HApbAS afill %G bd iEa8 WPEIGRRM stainless steel, or
ceramic or the like.

In consideration of a subsequent cutting operation, the block shape in
particular is often used. A wax-based adhesive 3 is used as temporary holding

“adhesive for thé row 1 and the base 2.

This adhesive is applied by rubbing a solid wax onto the base 2, which
has already been heated to above the softening point of the adhesive, or by
épinning coating a wax which has been dissolved into an appropriate solvent,
and after being heated to above the softening point, rowll is pressed and then
gradually cooled to achieve adhesion. The adhered condition is shown in Fig. 2
(B). "

Next, an appropriate resist material is coated onto the row 1, this is
exposed and developed, thereby obtaihing a resist mask 5 that reflects the
cavity pattern as shown in Fig. 2 (C). Then, using a dry etching process such as
ion milling, the part of the row 1 other than the masked parts is etched, so as
to obtain the desired cavity shape.

Finally, by cutting away each individual head, magnetic heads having a
distinctly shaped slider are completed. To peel the completed slider from the
base, either heating is done again to above the softening point, or immersion
is done into an organic solvent.

However, when the row is temporarily held as described above by using

wax, because of the heat generated in the etching process, the wax often softens,

resulting staining by wax of the air bearing surface being processed, this
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descri beneceissary by sebedtothe softening point of the wax in the region of 100 C.

In order to achieve a practical etching speed in the dry etching process
the sub;trate temperature is generally raised to nearly 100 °C, so that the
above-noted "looseness" problem with the wax is an unavoidable one.

While it is possible to lower the output of the etching system to hold
the substrate temperature in the-region of 80%: S0 as to ihcrease the yield,
the resulting reduction in etching speed inevitably reduces productivity.

The present invention solves the above-noted problem, and provides a
method capable of stable manufacturing of a high—precision slider with a
distinct shape, the result being a contribution to the achievement of a high-
recording-density magnetic disk drive.

DISCLOSURE OF THE INVENTION

To achieve the above-noted object, the present invention haé a basic
teqhnical cqnstitution that is described below.

Specifically, the present invention is a method. of manufacturing a
magnetic head slider in which the surface of the magnetic head slider that is
opposed to the médium is processed by means of a dry étching method so as to
obtain a prescribed air bearing shape, the slider under processing being adhered
to a prescribed base with an intervening dry film photo-resist therebetween,

after which etching is performed.

More specifically, the present invention is a method of manufacturing a
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protected by the above-noted mask by using a dry etching method to obtain an air
bearing shape.

Thus, in the present invention, in the adhering of an elongated base
material (hereinafter call a row) which includes at least one slidér or a pért
that is to become a plurality of sliders and a base, in place of wax, which was
generally used in the past, a dry film photo-resist inherently to be used as a
patterning mask is used as an adhesive.

The dry film photo-resist itself has stickiness,'and has protective
sheets on both of its sides as it is supplied from the manufacturer thereof.

Therefore, if the protective sheet is peeled from one side and lamination is

done as heating is applied to approximately 100 C, it is possible to adhere it

to an arbitrary substrate.

While-ekposure is usually done after this, in the present invention
because this is to be used as an adhesive layer, exposure is not done, the
protective film that remains on the top surface of the dry film photo-resist
being peeled off, and the rows being aligned thereon and adhered thereto.

The rows which have been adhered in this manner to the base is not only
in extremely strong.and intimate contact therewith, but also serves the purpose
of an adhesive layer without creating problems, either in the.photolithography
processing comprising application of resist, exposure, and development, or in

the dry etching process, thereby also allowing a rise in temperature to very

g
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method which uses a dry film resist such as a double-side tape, would be used to
adhere é row to a base easily, after which a cavity for a distinctly shaped
slider is etched, in which not only is sufficient strength is maintained during
etching, but also acetone or the like can be used for easy peeling, this method
uses characteristics of the dr& film photo-resist that are different from those
of dry film resist type photoresist.

Brief Description of the Drawings

Fig. 1 is a simplified drawing which. shows an example of a manufacturing
process for a magnetic head slider according to the present invention.

Fig. 2 is a simplified drawing which shows an example of a magnetic head slider
of the past.

Fig. 3 is a simplified drawing which shows another example of a
manufacturing process for a magnetic head slider according to the present
invention. Fig. 4 is a simplified drawing which shows another example of
a magnetic head slider according to the present invention.

| Fig. 5 is a simplified drawing which shows yet another example of a
magnetic head slider according to the present invention.

Fig. 6 is a simplified drawing which illustrates the damage to the
element surface occurring in the method of fhe past.

PREFERRED EMBODIMENTS OF THE PRESENT INVENTION

_ Specific examples of a manufacturing method for a magnetic head slider
according to the present invention are described below in detail, with
reference being made to the accompanying drawings.

Specifically, Fig. 1 (A) through Fig. 1 (C) show the manufacturing
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For specifically, this is a magnetic head slider manufacturing method in
which the surface of the magnetic head slider that is opposed to the medium is
processed by the dry etching method to obtéin a prescribed air bearing shape,
this method having a step of applying a dry film photo-resist 4 on at least
portions of a base 2 on which at least a slider or materials 1 that is to become
a slider or a plurality of sliders, a step of adhering at least one slider or
materials that is to become a slider or a plurality of sliders, to the base 2
with an intervening dry film photo-resist 4, a step of forming a prescribed
mask 5 on the slider or materials that is to.become a slider or a plurality of
sliders,, and a step of etching.the part that is not protected by the ahove-
noted mask 5, using a dry etching method, for example, so as to obtain an air
bearing shape.

By way of a more detailed description of the above-noted magnetic head
slider manufacturing method according to the present invention, dry film photo-
resist 4 is first adhered to the base 2, as shown in Fig. 1 (A).

Although in thislcase the dry film photo-resist film 4 used was FRA305—
38 (of a thickness 38« m) made by Dupont MRC, a different dry film photo-resist
could be used in the same manher, as long as it is a negative type.

Additionally, the thickness of the dry film photo-resist is not limited

to the 38 um thickness cited herein. Adhesion was done uS1ng?a laminator, using
_,_gh
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because this is to be. used as an adhesive |ayer, exposure is not done, the
protective filmthat remains on the top surface of the dry film
phot o-resi st  being peeled off, and the rows being aligned thereon and
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this net
' contact, and variations are possible by using a designed fixture.

Next, as shown in Fig. 1 (B), the overall base 2 to'which rows 1 are
adhered is subjected to ultraviolet light, thereby Causing curing of the parts
of the dry film photo-resist 4 to.which arowl is ndt adhered.

Because the cured dry film photo-fesist has increased strength compared
to before being cured, thére is an improvement in effectiveness of protecting
-the base during the subsequent ion ﬁilling proceSs.

Becﬁuse the curing destroys the stickiness of the exposed parts of the
dry film photo-reS1st 4, hand11ng is fac111tated

Next, a laminator 1s again used to adhere the dry film photo-reS1st

~ followed by exposure through a reticule mask projected in the prescribed air
bearing shape, and then developing, thereby forming the resist mask 5.

This condition is shown in Fig. 1 (C). The dry film photo-resist 5 used

here becbmes the mask material for forming a cavity in the air'bearing surface

 (ABS$, and this can be the same as the dry film photo-resist 4 used in the
adhering of the rows 1 to the base 2. In fact, it is appropriate to select the
dry film photo-resist for the resist mask 5-in view of the demand for accuracy,
and to use this also for adhesion.

Next, the structure is placed in an ion milling machine and, after
etching with an argon ion beam, the reéist mask 5 is removed using acetoﬁe,

thereby revealing a cavity in the rows 1.
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Finally, by cutting the rows into individual heads, the magnetic head:
sliders are completed. The completed sliders are immersed in either acetone or
NMP to enable easy peeling.

Another method of manufacturing a magnhetic he#d slider according td the
present invention will now be described.

This method is similar to the above-described method, except that
reactive ion etching is used instead of the ion'miiling method.

In this method, a gas mixture of boron tri-chloride gas, chlorine gas,
and argon gas (with a flow ratio of 1.2:0.8:8) was used as the reactive gas, an
inductively coupled plasma etching machine being used to perform etching.

Similar to the case of the first embodiment, it is possible to increase
the radio-frequency output to 1.5 times of what'it was with the previous method
of using wax as an adhesive, this enabling not only a 20%-improvement in etching
speed, bhut a low failure rate as well.

Next, the constitution of the third embodiment of the present invention

~ will be described.

Specifically, although'this was not specifically mentioned with regard
to two above-noted embodiments, as shown in Fig. 6, this has a pad 9 for the
purpose of connection to the magnetic head element built into the side surface
of the air bearing of the row bar, so that rows are not brought into intimate

contact with and adhered to one another.
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becone a slider or a plurality o _
base_Z was used that has a groove 12 that is slightly wider than the width of a
row, so that dry film photo-resist 4 that enters the side surfaces of the groove
12 serves to protect a row 1 thét is dropped into_the groove 12.

In this manner, é row adhered to the base 2 is held in extremely sfrong
and intimate contact, so that this serves as an adhesive layer with ébsolutely
no problems arise later, not only in the subsequent photolithography prdcess of
resist application, exposure, and.developing, but also in the dry etching
process. ,

Additionally, because it is possible to have a temperature rise to very
close to the withstanding temperature of the thin-film head, high-speed etching
with high output is possible, and yield is also improved.

Because the row side surface is also protected by the dry film photo-
resist, it is possible to préveht the damaging of the connection pads on the
surface of the element by plasma, and it is also possible to prevent'the
accumulation of sputtéred material from an opposing row onto the surface of the
element.

Then, after the etching process has been completed, immersion in either
acetone or NMP can be done to quickly peel rows off the base.

According to fhis embodiment, when etching a cavity for a distinctly
shaped slider, the slider, more generally the row, and the base are adhered

using a dry film photo-resist and by providing a groove in the base, the
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photo-resist Is pee the rows 1 ng placed in position I'le
heati ng yinene\wREd ibe®a%etr refordhée bBIMRSRalect@/Fsg. 30i ng applied to obtain

intimate contact.

First, as shown in Fig. 3 (A), dry film photo-resist 7 is adhered to the
base 2. This base is provided with a groove 12 that has a width that is wider
than the width of the row 1 by two times the thickness of the dry film 7.

Althbugh in this casé the dry film photo-resist film 7 used was FRA305-
38 (of a thickness 38« m) made by Dupont MRC, a different dry film photo-resist
could be used in the same manner, as long as it is a negative type.

Additionally, the thickness of the dry film photo-resist_is not limited
to the 38 um thickness cited herein.

Adhesion was done using a laminator, using a roller that was heated to
100°C as the reverse-side protective film is peeled off.

As shown in Fig. 3(B), the rows 1 are placed in position while the
overall base 2 is heated to 80 °C, pressure also being applied to obtain
intimate contact, and the rows 1 being drbpped into the grooves provided in the
base. |

When doing tﬁis, the element surface 11 at the row side surface is
covered by part of the dry film photo-resist 7 that comes around into the
groove provided in the base 2.

It is possible to place a number of rows 1 with the base 2 in the cooled
condition and then to heat the base 2 to obtain an intimate contact, and

. variations are possible by using a designed fixture.
Next, as shown in Fig. 3 (C), the overall surface of the base 2 is

“subjected to ultraviolet light, thereby causing curing of the parts of the dry
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When doing this, it is possible after several rows 1 are placed with the
."base 2 in the cooled condition, to heat the base 2 to obtain an intimte
contact, and variations are possible by using a designed fixture.

Next, as shown in Fig. 1 (B), the overall base 2 to which rows 1 are

adher ed £ AnSpHUteale8 st @ 4 hinidnl £'rél 1 i 9ot JdReFePY causing curing of the
parts of the dry film photo-resist 4 to which a row 1 is not adhered.

Because the cBgcadselthie fdured PPt 10 Qhoss-rieasst Ras Gacrshsed rsthgigthceumparall to
before being cured, there is an inprovenent in effectiveness of protecting
t he basetalbeforg bdiag b gy Uthere | ignanmimprovemgntoire effectiveness B qaroserting
curing destroys the stickiness of the exposed parts of the dry film

phot a- r ethesbask, dinzing| thegsubsequenit| ionamidd ing processNext, a | aminator is again
used to adhere the dry fil mphoto-resist, followed by exposure through a
reticul e naskBenaypedhedeuring N@SW%WGO&HIQ!MHGSSOQﬁrfﬂﬁgeﬁwﬁp@ Paghgl of hEhe

developlng t hereb forn1n the resist nmask This condition is
shown i ndf¥ §il “lpt‘@g ‘r?‘ﬁ'étd hPM]f’h“ﬁh’cﬁ 53<P1é§F%‘ied5 used here becones the
mask materi al r for aV| air beari sur f BS

this can be tﬂ?&s ng'?ﬁg g g\[agupaetglrsfs @ggg%dlspﬁ "tohﬁ‘g efi'&)hgl?‘? ng

of the rﬁ\é'vsfi]ﬂt ?‘;‘Q tFe%ﬁgS In fact |t IS appropriate to select the dry

filmpho fesist mask 5 in view of the demand for accuracy,
and to use thipge 3p30e{ A pRIEETeSlst 8 used here becomes the mask material for

forming a cavity in the air bearing surface, aﬁd this can be the same as the dry
film photo-resist 7 used in the adheripg of the rows 1 to the base 2.

In fact, it is appropriate to select the dry film photo-resist for the
resist mask 8 in view of the'demand for accuracy, and to use this also for
adhesion.

Next, exposure of the dry film photo-resist 8 is done.through a reticule
mask projected in the'preséribed air bearing shape, followed by developing,
resulting in the patterning shown in Fig. 3 (E). '

Then, the structure is place in an ion milling machine and, after
etching with an argon ion beam, the dry film 8 is peeled off, resulting in the
cavity in row 1 shown in Fig. 3 (F).

Finally, by cutting'away each individual head, magnetic heads having a
distinctly shaped slider are completed, as shown in Fig. 3 kG).

In magnetic head sliders manufactured in this manner, there was
absolutely no damagé to the element surface observed.

Next, yet another magnetic head slider manufacturing method, the fourth
embodiment of the present invention, will be described, this description being

for the example of using a base 2 having a cross-section as shown in Fig. 4 (A).

In this example, one side surface 13 of the groove 12 is cut so as to



Next, the structure i.s placed in an ion mlling nmachine and, after etching
‘W th an argon ion.beam the resist mask 5 is renoved using acetone,

thereby revealing a cavity in the rows 1.

-7 - At this process in the present invention, it is possible
t 0 i ncr estand tpeependi@dhekyaso rthapdt eprivitedtsf thenrevhd élemendr syrflaced wblie the o 800
V, thereby inproving the etching speed, which had been 25 nnimnute in the
past, tothsr idd bs formed as an inclined surfpee daskacibistade pdagrmedtearlier, the
characteristics of the wax wused for adhesion in the past_required a

suppr essi on ofhenganrdifdon gfter adheping the kaws 1 niseshowh iR Figas4t (R- Upon

ool e L BB GeL a LLAS, BB S B e 0

TRt 2t Ptunine ntrlr Bl ot KA Fbon AL R SRR b5
e R S oS i W REBRERL USRS Lo iy A7
embodiment. '

Next, yet another magnetic head slider manufacturing method, the fifth
embodiment of the present invention, will be described, this description being
for the example of using a base having a cross-section as shown in Fig. 5 (A).

In this embodiment as well, because the element surface to be protected
is usually just one surface of the r'ow, one side surface 15 of the groove 12 is
cut so as to stand perpendicularly with respéct to the bottom surface of the
groove 12 so that it protects the row 1 element surfaée, while the other, which
is the right side, is formed as anlinclined surface to facilitate alignment.

The condition after adhering the rows 1 is shown in Fig. 5 (B).

_'Upon manufacturing a magnétic head slider using this type of base and
the manufacturing method indicated as the third embodiment, the same type of
good results were obtained, without any difference with respect to the third
embodiment.

However, when exposing the dry film photo-resist (corresponding to 8 in
Fig. 2) which is used as a mask for formation of a cévity, it is necessary to
make the air bearing surfacé horizontal and further to adjust the focus on each
row individually. It is also possible to use only a non-contact type
exposure system such as a stepper.

The constitution of the above-noted embodiment is that of a magnetic
head slider manufacturing method which has a base with a groove into which the
sliders being processed can be placed, the construction thereof being such that

it is possible to cover at least one side surface of the air bearing surface of



present invention will now be descri bed. This method is simlar to
t he above-descri bed nethod, except that reactive ion etching is used

i nstead of the ion mlling nethod. In this nethod, a gas m xture of
boron tri-chloride gas, chlorine gas, and argon gas (with a flowratio of
1. 2: 0. 8: 8he wagnefie ¢1idert baing qwocéssed,gatherathani thdugin belryng gurtaed, by adrya

et chi ng nachi ne being used to perform etching. Simlar to the case
of the ffiln paplisoresishtthat icomes poamidbindot thei siclecwadd oft ltkig godovef r equency
output to 1.5 times of what it was with the previous method of using wax
as an adhesi vEUrthgrmorgn 9| they tephniesd| gonstatitipanefotherabavernotedcenbadimenpeed,
but a low. failure rate.as well . ) Next, the constitution of the third
embodi meAt 15t P‘E‘*ﬁ%“ﬁ%?@ﬁf PPﬁJilé?ﬁt‘ihSrFldw wall pf thesabqueanpted groove be formed
Speci fically, h.this was not specifically ntioned with regard to
t wo abovg{-: r%'t %@h%%ggilmts‘fera@dém ‘W‘ﬁh ﬁpﬁt}_ecg,tofﬁ']esfmsbagepﬁgafayef Andt he
pur pose t4.QE t ti enent. built into the side
surface ?Effsft)%gggidreggré%bﬁiengﬁaoﬁﬁﬁgbort gf/’v'p%ggf‘&lseog?hgle Ph%e npLed, grogy g&ht
'_gt? | Nt ¢oRMed atCaRtagie Whhb i3 MbtaASA %6 A OwiARErPRESD  the f£1at surface of

the base.

As described above, according to the present invention, in a dry etching
process which processes the air bearing surface of a distinctly shaped slider,
it is possible to perform high-speed etching with a low failure rate in
comparison to the past method of adhering a row to a base.

Additionally, according to the present invention, in a dry etching
process which processes the air bearing surface of a distinctly shaped slider,
it is possible to perform high-speed etching with a low failure rate in
comparison to the past method of adhering a row tb a base, thereby obtaining a

head with superior reliabiiity at a low cost.
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For this reason, plasma that flows in fromthe space between-raows can

.destroy the pad 9, and the accunul ati on of mat ered from an
opposing row, this being the sputter |ayer (ﬁ, mwgﬂ i’ﬁi pr obl em
This is illustrated in Fig. 6. There was a need alcsoLt Oy he probl em

‘of these wRENG BEmediiseh caused a | oss of connectivity of the pad and
problems with quality of appearance. Because of -this situation, in

this enbodi ment, i n pey hetkdd Got ManbLEER uri MPAS&EneARE lad OSE dap iiﬁSvﬁﬁd:led
with regard to the foregoing enbodi nents, a base 2 was used that has a

groove 1Zsurifate iof &Imagidtiy madesmdbantnahels/vbﬂpdsmé amediun isprobedsedryy fil m
photo-resist 4 that enters the side surfaces of the groove 12 serves to
protect ameansvof ahdry étchingpetivdi su asttoeolgtadn eeptdseribed air bearting sshapewner ,.
a row adhered to the base 2 is held in extrenely strong and intimte
contact, %aidt Rhiderhusder presessingnbeinigesiberadayera wreaceihedl bage ywithoan
problens arise |later, not only in the subsequent photolithography process

of resi sintgpYSNiREAry £ 11'&)!’!36%‘1]‘? esisinthenehedrens rAf teputhieh gbehiggtife dry

et chi ng dﬁggces Additionally, because it is possible to have a

t enper at P8 t 0 very close to“the withstanding tenperature of the

thin-fi |n1|1eaf5 hi gh, Sﬁét }or maﬁhfacturlng a magnetic head slider according to

claim 1 in which a surface of a magnetic head slider that is opposite a medium
is processed by means of a dry etching method so as to obtain a presepibed air
bearing shape, said method coﬁprising a step of adhering dry film photo-resist
to a base that is capable of hqlding at least one slider or material that is to
become a slider, a step of adhering to said dry film photo-resist said slider or
said material that is to become a slider, a step of forming a prescribed mask,
and a step of etching a part that is not protected by said mask by using a dry
| etching method to obtain an air bearing shape.

3. A method for manufacturing a magnetic head slider according to

either claim 1 or claim 2, wherein said base is made of metal or a ceramic and
‘has a surface to which at least one slider or material that is to become a slide
can be adhered. '

4. A method for manufacturing a magnetic head siider according to
either claim 1 or claim 2, wherein the thickness of said dry film photo—resist.
is 100 zm or less.

5. A method for manufacturing a magnetic head slider according to
claim 2, wherein the adhering of said dry film photo-resist to said base is
performed by a step of peeling off a protective f£ilm from one side of said dry -
film photo-resist and causing that side to come into intimate contact with said

base, to which it is brought into opposition.

6. A method for manufacturing a magnetic head slider according to
This Sheet Has Been Replaced o - | THIS SHEET Has BEEN
[T




COWit possible, and yield is also inproved. Because
”‘Hmmm [ e is also protected by the dry filmphoto- resist, it
I S POSS Ieu ent the danegi ng of the connection pads on the surface
of the el enent by plasma, and it is also possible to prevent the
‘accunul aeliadm Zf wmimﬁm dhe chdtrar ingi td shibdrafibppbetorgesiow ohisaid istiderrémce of
the elenent. Then, after the etching cess has been_conpl et ed,
i mrer si o‘iﬂlldnm%'ﬁrﬁél tm&etﬁ)ﬁ@ beconrra @dnd@é 1@92‘@9@03@119&0@/ neeking @fE f f
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7. A method for manufacturing a magnetic head slider according to
either claim 1 or claim 2, wherein said drying etching method is ion beam
etching which in which argon gas is introduced.

8. ‘A method for processing a magnetic head slider according to
either claim 1 or claim 2, wherein said drying etching method is a reactive ion
etching method.

9. A method for manufacturing a magnetic head slider according to
any one of claims 1 through 8, wherein said base has a groove into which a
slider under processing can be held, said grodve being of a construction that
makes it possible to cover at least one side surface of said air bearing surface,
other than an air bearing surface of said magnetic slider being processed, by
dry film photo-resist that comes around into said side wall of said
groove.

10. A method for manufacturing a maghetic head slider according to
claim 9, wherein a part of said side wall of said grbove is formed so as to be
at an angle other than perpendicular to a flat surface of said base.

11. A method for manufacturing a magnetic head slider according to
claim 9, wherein a bottom sﬁrface of said groove is formed so as to bé at an

angle that is not horizontal with respect to a flat surface of said base.

R A THIS SHEET HAS BEEN
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wi |l be-described, with reference being made to Fig. 3. First, as
‘shown in Fig. 3 (A, dry filmphoto-resist 7 is adhered to the base 2.
This base is provided with a groove 12 that has a width that is wider than
the width of the row 1 by two times the thickness of the dry film7.

Al though in this case the dry filmphoto-resist film7 used was FRA305- 38
(of a thickness 38 [err] n) nade by Dupont MRC, a different dry film
photo-resist could be UABSTRAGT OFeTHEaDESCHOSIREr, as long as it is a negative

type. Addi tionally, the thickness of the dr({qfllm photo-resist is
not linmted Whenfieemdg 9efrlp§atmtwnekmgtm heal isdidarnfor a hard difkedrive was
done using . a lLamnator, using . a roller that was heated to 100 err C as the

rﬁver se 0% Hhe Jike é’éﬁ;g/é]rﬁq i@spéé!%ﬂo‘bffﬁr manufactlulrul;g §h%\éﬂ?gf' tig; a;I‘]S( B), »
[err] ‘é“zs&eegéfn ovifies %&eﬁﬁsépt’mv adhensgy e +110RT beide Bofresied 33"5&2

1
ol ng « APRROhrRACEBEGescPirk, Fihurl. BHERnBh 3 bGHL| B b Foptid3 read shigpnsy by
part of datrﬁeoéih% p%béé?sgﬁ%ttoor{eeﬂnﬁf rB athatc)ogmtyatspgi'fhe'rgtﬁai% AP

provided int osSi'b ace a nunber of rows 1

W th thgdpgashadd! s héere@oted mé%%'i?déxl b@t‘hnﬁ@%és@enaftt@r hadkn td @rPasi@ning ©

obtain an intimte contact, and

' method is used to form the air bearing, dry film photo-resist being used for the
adhering of the row and the bés'e. Ion milling or reactive ion etching (RIE) can

be used as the dry etching method.

—16-



vari ati-ons are possible by using a designed fixture. Next, as shown
.in'Fig. 3 (0, the overall surface of the base 2 is subjected to
ultraviolet light, thereby causing curing of the parts of the dry

-1 0 - filmphoto-resist 7 to which a row 1 is not adhered.

Because the cured dry filmphoto-resist has increased strength conpared to
before being curing, there is an inprovenent in effectiveness of protecting

t he base during the subsequent ion niHIi process. Because t he
curing destroys the stickiness of the sed parts of the dry film
photo-resist 7, handling is facilitated. Next, as shown in Fig. 3

(D), a laminator is again used to adhere the dry film photo-resist 8.

The dry filmphoto-resist 8 used here becones the nmask material for

formng a cavity in the air bearing Flrgrcg, and this can be the sane as
he

the dry filmphoto-resist 7 used in th&adhering of the rows 1 to the base
2. In fact, it is appropriate to select the dry film photo-resist
for. .the

1 ROW.

£, DRY FILM RESIST

7 BASE:

ULTRAVIOLET LIGHT..

!

5 RESIST MASK




resi st .mask 8 in view of the demand for accuracy, and to use this also for
-adhesi on. Next, exposure of the dry filmphoto-resist 8 is done
through a reticule mask projected in the prescribed air bearing shape,
foll owed by developing, resulting in the patterning shown in Fig. 3 (E)
Then, the structure is place in an ion mlling machi ne and, after etching
with an argon ion beam the dry film8 is peeled off, resulting in the:
cavity in row 1 shown in Fig. 3 (F). /6 Finally, by cutting away each
i ndi vi dual head, magnetic heads haviéﬁ a- distinctly shaped slider are

conpleted, as shown in Fig. 3 (G. In magnetic head sliders

manuf actured in this manner, there was absolutely no damage to the el enent
surface observed. Next, yet ﬂg@t erzfagnetic head sl i der

manuf acturing nethod, the fourth e d&oedt of the present invention, wll
be described, this description being for the exanple of using a base 2
havi ng a cross;section as shown in Fig. 4 (A. In this exanple,

one side surfa 13 of the groove 12 is cut so as to
' 1 ROW-

3 WAX-TYPE ADHESIVE

(B)

(C) , 5 RESIST MASK




stand perpendicularly so that it protects the row 1 elenment surface, while
“the other 14 is forned as an inclined surface to facilitate alignnent.
The condition after adhering the rows 1 is shown in Fig. 4 (B). Upon

manuf acturing a magnetic head slider using this type of base and the

manuf acturi ng nmethod i ndicated as the third enbodi ment, the sane type of
good results were obtained, without any difference with respect to the
third enbodinment. Next, yet apother nmagnetic head slider

manuf acturing nethod, the fifth enbo V/ t of the present invention, wll
be described, this description being for the exanple of using a base

havi ng a cross-section as showmn in Fig. 5 (A). In thi-s enbodi nent as
wel |, because the el ement surface to ected is usually just one
surface of the row, one side surface 3%£ he groove 12 is cut so as to
stand perpendicularly wth respect to the bottom surface of the groove 12

so that it p(d&ﬁcts the row 1 el ement surfac Eyhile the other, which is
the right side, is fornmed as an inclined surface to faC|I|tate al i gnnent .
The condition after ACREFRIBGREHET rows 1 is shown in o& ﬁasﬁ Upon
manuf acturing a magnatic hg d S|I r using this type SE¥ls nd the
manuf act uri ng net d asld het hird enbodi nent, the sane type of

good results were (Sﬁt aZ)ﬁAﬁ:l

fference W h respect to t he
third enbodinent. 7§ o v
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However., when exposing the dry film photo-resist (corresponding to 8 in
Fig. 2) which is used as a mask for formation of a cavity, it is necessary
to nmake the air bearing surface horizontal and further to adjust the focus
on each rowindividually. It is also possible to use only a non-contact
type exposure system such as a stepper. The constitution of the
above-noted enbodi ment is that of a nagnetic head slider nmanufacturing
met hod whi ch has a base with a grooveidAtp which the sliders being
processed can be placed, the construction thereof being such that it is
possible to cover at |east one side surface of the air bearing surface of
-1 2- the magnetic slider being processed, other than the air-
beari ng surface, by dry filn1photougﬁs'st that comes around into the side
wal | of this groove. Furt her régj the technical constitution of

t he above-noted enbodinent it is preferable-that part of the side wall of
t he above-not ed groovéAbe formed at an angle that it not perpendicul ar ,
with respect to the flat base surface, and it is also desirable that the
bottom surface of the above-nfgengnﬁpvejﬁe : -

2

/
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formed at” an angle that is not horizontal with respect to the flat surface
of the base. As descri bed above, according to the present
invention, in a dry etching process which processes the air bearing
surface of a distinctly shaped slider, it is possible to perform

hi gh-speed etching with a low failure rate in conparison to the past

nmet hod of adhering a row to a base. Addi tionally, according to the
present invention, in a dry etching prgﬁzﬁs whi ch processes the air
bearing surface of a distinctly shaped ider, it is possible to perform
hi gh-speed etching with a low failure rate in conparison to the. past

nmet hod of adhering a row to a base, thereby obtaining a head with superior

reliability at a | ow cost. .
Fig.5

(A)
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-1 3 -« What is clained is: 1. A et hod
‘for” manufacturing a magnetic head slider in which a - surface of a
magneti c head slider that is opposite a nediumis processed by

means of a dry etching nethod so as to obtain a prescribed air bearing

shape, : said slider under processing being adhered to a
prescribed base with an intervening dry film photo-resist

t her ebet ween, after which etching is per fornmed. .

2. A nmethod for manufacturing a magnetic head slider according to
the claim1 in which the surface of a magnetic head slider that
is opposite a nmedi um is processed by neans of a dry etching

met hod so as to obtain a prescribed ai.r bearing shape, said

met hod conprising a step of adherindéagg‘jfirn phot o-r esi st ’ to a
base that is capable of holding at | east’ one slider or material that is to
becone a slider, a step of adhering to said dry film photo-resist said
slider or
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s"ai_d material that is to becone a slider, a step of formng a prescribed
mask, . and a step of etching a part.that is not protected by said

Thske?” “Bhd8fes’ an exagpte or (5 bRATTRE AR I e P
lid ' . €] laim 1 o laim 2, wherein said base
?sl n:{jeagggér?gbg& %ér? tgecperleg?ﬂtcuyﬁh{x. i A hg; ; 2:Jm ace to Wlni ch at
nahered | (Bt UriRE" bips'd Hortn. bP MAGAIT LA bifagnetic nead s1ERR BE .
slider acGRicii e b@rface of the maghbtitChead Slidkr that Cilsaﬁﬂﬁfg%d ‘wel.rhﬁilﬂﬁdriﬁh? is

thickness of said dry film photo-resist . I S u mor less.

5. A prédedded Dy nsns’ 6€ aUary @ténifBINRhdE soeadl ! bBinaE pResiriBed Qir
claim2, wherein the adhering of said dry filmphoto-resist to said base is
per f or nedbégring shape, okhdrei ithe stider undé® ppedesyingf b @ ndteridnerori ekample gai d

dry filmphoto-resist and causing that side to cone into
intimate partt ealledid irospivlich includes a slader of @ phirabity of S1bdergfvrmation
opposi tion. A met hod for manufacturing a magnetic

head sl i dpartate deddesgribed later,- isl-adhered to a base 2 with an intervening dry film
photo-resist 4, after which etching is performéd.

For specifically, this is a magnetic head slider manufacturing method in
which the surface of the magnetic head slider that is opposed to the medium is
processed by the dry etching méthod to obtain a’prescribed air bearing shape,
this method having a step of applying a dry film photo-resist 4 on at least
portions of a base 2 on which at least a slider or materials 1 that is to become
a slider or a plut"ality of sliders, a step of adhering at least one slider or
materials' that is to become a slider or a plurality of sliders, to the base 2
with an intervening dry film photo-resist 4, a step of forming a prescribed
mask 5 on the slider or materials that is to become a slider or a plurality of
sliders,, and a step of etching the part that is not protected by the above-
noted mask 5, using a dry etching method, ‘for example, so as to obtain an air |
bearing shape.

By way of a more detailed description of the above-noted magnetic head

- slider manufacturing method according to the present invention, dry film photo-
resist 4: is first adhered to the base 2, as shown in Fig. 1 (A).

Although in this case the dry film photo-resist film 4 used was,Fl'tA305-
§8 (of a thickness 38« m) made by Dupont' MRC, a different dry film photo-resist
could be used in the same manner, as long as it is a negative type.

Additionally, the thickness of the di‘y film photo-resist is not limited

to the 38 . m thickness cited hereim but it is preferably set at 100 u m or less.
Adhesion was done using a. laminator, using .
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claim2, wherein the adhering to said dry f|In1photo resist of said slider
oru.sald material that is to beconme a-slider - peel i ng of f
a protective filmfroma si de of said dry fi I W"mm' nm"ﬁr gﬂnt fromthe
side that Wt is cppimedtissn to base, a step of alignithg*a slider -or
material that is to become a slider on top of said surface and applylng
pressure theretol. and aA methed dor canufactuingigi magnet ichiveasx pbided dillwhﬁchm
photo-resist using a sufficient anount of ultraviolet |ight.
A et hod f osunfaeefofce magnetic heagnslidernthad b9 ioppesidecwmedian tis pmcemad by
claiml1 or claim?2, wherein said drying etching nethod is ion beam etching
which in mrp%qqsaqugrpra'agtqlgng Methad $@45 to obtaing prescribedaimbgarige shape,
processing a i c head slider, -accordin either claim1 or claim 2,
wher ein sai ﬁa{c}f% ée'ét"t?ﬁpﬁg"rﬁ'??ﬁ%'d‘g eng égl??‘l'e(f’e tpod Preseribrgd hasedtith an
ti.c head,slider accordipng to any
one of cl arﬁg&?%{"ﬁﬁ%dﬁﬁ ﬁvﬁtﬁ'@f ﬁs’?ﬁinﬁ%ﬁ Wekls gt&rdg\}ﬁhieﬁpb‘“ﬁh’r h a

sl i der undeﬁ I@B%%sm ng can be heI d, said groove being of a construction
that nakes |t possi bl e to cover at | east one side surface of said air

bei ng pr oceseed, Zby  ariyagaied Porsimint3irdf B nh@ERIE nehd, $79RR Mibbtoche feic
wal | of sai glaii' PiH%hich » surface of a magnetic head slider that is opposite a medium
is processed by means of a dry etching method so as to obtain a prescribed air
- bearing shape, said method comprising a step of adhering dry film photo-resist
to a base that is capable of holding at least one slider or material that is to
become a slider, a step of adhering to said dry £ilm photo-resist said slider or
said material that is to become a slider, a step of- forming a prescribed mask,
and a step of etdhing a part that is not profected by said mask by using a dry
etching method to obtain an air bearing shape.

3. A method for manufacturing a magnetic head slider according to
either claim 1 or claim 2, wherein said base is made of metal or a ceramic and
has a surface to' which at least one slider or material that is to become a slide
can be adhered.

4. A method for manufacturing a magnetic head slider according to
either claim 1 or claim 2, wherein the thickness of said dry film photo-resist
is 100 zm or less.

5. A method for manufacturing a magnetic head slidey according to
claim 2, wherein the adhering of said dry film photo-resist to said basé is
performed by a step of peeling off a protective film from one side of said dry
film photo-resist and causing that side to come into intimate contact with said

base, to which it is brought into opposition.

8- A method for manufacturing a magnetic head slider according to




10. A nmet hod for manufacturing a magnetic head slider according to
claim9, wherein a part of ,said side mall of said groove is fornmed so as to

552 o Rl bR RGPS Y lhé’i‘ht‘i eoB of csdfidlgod B
c'a'mg Wgﬁfcf'mat@ntmtgm 34" {68 &{%a%ﬁdepoq}wiua F%ooéﬁpé’m&‘t

angl e I'S not Nhori zon respect sai d
base. Pmteéewe m‘h} mnhadsif fo gm A %wcthat e?e{l‘@?ijoﬁ lthe &ide
according to any one o al ns erelrn sal resist 1s

ff?ge_ of a pefats (R dpwﬁt%lptt@th%' &tstep of aligning a sllder or a material that is
to become a slider on top of said surface and applying pressure thereto, and a
step of causing bridging of the exposed dry film photo-resist using a sufficient
amount of ultraviolet light.

7. A method for manufacturing a magnetic head slider according to
either claim 1 or claim 2, wherein said drying etching method is ion beam
etching which in which argon gas is introduced.

8. A method for processing a magnetic head slider according to
either claim 1 or claim 2, wherein said drying etching method is a reactive ion
etching method. |

9. A method for manufacturing a magnetic head slider according to
any one of claims 1 through 8, wherein said base has a groove into which a
slider under processing can be held, said groove being of a construction that
makes it possible to cover at least one side surface of said air bearing surface,
other than an air bearing surface of said magnetic slider being processed, by
dry film photo-resist that comes around into said side wall of said
groéve.
N 10. :A method for manufacturing a magnetic head slider according to

claim 9, wherein a part of said side wall of said grbove is formed so as to be
. at an angle other than perpendicular to a flat surface of said base.

11. A method for manufacturing a magnetic head slider according to
claim 9, wherein a bottom surface of said groove is formed so as to be at an
angle that is not horizontal with respect to a flat surface of said base.

12, A method for manufacturing a magnetic head slider

according to any one of claims 1 to 11, wherein said dry film
resist is made of a negative type photo-resist.
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