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T NETHOD F@GR MANUFACTURI NG A FLYI NG TYPE MAGNETI C HEAD SLI DER FI ELD CF‘THE““’
| NVENTI ON The present invention relates to a nethod for manufacturing a
flying type nmagnetic head slider, particularly to a slider manufacturing

met hod including a process for shaping a surface of the slider facing to a
magnetic information nediumto forma predeterm ned pattern by using an ion
et chi ng net hod. DESCRI PTI ON OF THE RELATED ART A flying type magnetic head
slider carries at |east one electromagnetic (read/wite) transducer el enent
at its trailing end face and generates in operation a force of air-bearing
due to air flow between the slider surface (Air Bearing Surface, ABS) and

the surface of RETAODIFYRMXNOBACRORENG CA ROINE TYPE MAGNETICAHEA® Magnetic
di sk. By balancing this alr-bearlng force with a spring force applied to

the slider gk rpaRt he suspension, a flying height of this slider can be
adjusted to -

FIELD OF THE INVENTION

The present invention relates to a method for
manufacturing a fl&ing type magnepic head slider, particularly
to a slider manufacturing method including a process for
shaping a surface of the slider facing to a magnetic

information medium to form a predetermined pattern by using an

ion etching method.

DESéRiPTION OF THE RELATED ART

A flying type magnetic head slider carries at least one

(

electfomagnétic (read[write) transducer element at its trailing
end Tace and generates in operation a force of air-bearing due
to ailr flow between the slider suiface (Air Bearing Surface,
ABS) and the surface of a rapidly moving magnetic medium such
as a rotating magnetic disk. By balancing this air-bearing
force with a spring force applied to the slider from the
suspension, a flying height of this slider can be adjusted to
an appropriate.value.

When such slider is attached to one end portion of a
swing-type arm rotatable around its other end portion, the
flying height will varies as the slider moves over the disk

surface due to variations of the relative speed of the slider



an appropriate value. Wien such slider is attached to one end portion of a
SW ng-type armrotat.able around its other end portion, the flying height
will varies as the slider noves over the disk surface due to variations of
the relative speed of the slider 12 with respect to the disk surface and
due to variations of skew angle of the ggider. A TPC (Traverse
Pressurization Contour) slider for keeping a constant flying hei ght over
the disk surface is known and described in, for exanple, U S. Pat.

No. 4,673,996 issued to J. W Wiite on June. 16, 1987 and U.S. Pat.

No. 4, 870,519 issued to J. W Wiite on Sep. 26, 1989. The TPC slider of

these pat entshhagspac OB Wid @i d10tifigd clee@ads diaviogvar Vet Yossbbt &eayh

al ong each side edge of the ABS to produce traverse pressurization so as to

conpensat eahPee Vari ghé 0§F1 @ér I el AtTPce (TRASEraadppbssiei 84€Y0RNGHLtour)
slider for keeping a constant flying height over the disk
surface is known and described in, for example, U.S. Pat.
No.4,673,996 1ssued to J. W. White on June. 18, 1987 and U.S.
Pat. No.4,870,519 issued to J. W. White on Sep. 26, 1989. The.
TPC slider of these patents has an ABS with a notched recess
having a very small depth aiong each side edge of the ABS to
produce traverse pressurization so as po compensate the
variations of relative speed and of the skew angle.

A negative pressure slider with a recess partially formed
on the ABS to produce a negative pressure which will attract
the slider toward the'rotating disk surface is also known and
described in, for example, U.S. Pa%. No.4,584,585 issued to P.
S. Blaske et al. on Jan. 14, 1986. This negative pressure
slider provides a negative pressure force based upon the'air
flow between the rotating disk surface and the ABS to decrease
the spring bilased force applied to the slider from the
suspension causing frictional wear that occurs between the disk
surface and the slider during start and stop operations of the
disk to reduce.’

A shaped rail forming technique for shaping a part of the
ABS of the rail to form a predetermined pattern which may be

similar to that of the above-mentioned notched shallow recess

of the TPC slider so as to improve the dynamic flying



A negative pressure slider with a recess partially formed on the ABS to
produce a negative pressure which wll attract the slider toward the
rotating disk surface is al so known and described in, for exanmple, U S
Pat. No. 4,564,585 issued to P. *S. Blaske et al. on Jan. 14, 1986. This
negative pressure slider provides a neg&ive pressure force based upon the
air flow between the rotating disk surface and the ABS to decrease the
spring biased force applied to the slider fromthe suspension causing
frictional wear that occurs between the disk surface and the slider during
start and stop operations of the disk to reduce. A shaped rail formng
t echni que tharsksiprhgticpacf tie tdleideBS isf aflise knpPvnto form a predet er m ned
pattern which may be sinilar to that of the above-nenti oned notched shal |l ow
recess of the TEG gkhderal sothes naotihmy awsesiseoflytbei TPE| glhder, the
characteristics of the slider is also known.

recess of the negative pressure slider or the shaped rail has

been formed by grooving the ABS of a bar with a plurality of

thin film electromagnetic transducer elements aligned along the

bar so as to form the flying rails, and then by executing an

ion etching (ion milling) process with respect to the formed

rails. Since these recesseé or shaped rail require a very

shallow and extremely highly precise pattern, it 1s necessary

to use the lon etching process for forming them.

However, if the ion etching process .is used for shaping
the slider surface, undesirable materials such as mixture of
etching mask material and/or milling jig material are produced
i

and these produced undesirable materials may be re-attached to

side faces of the slider. It is not easy to remove these re-

attached materials from the slider side faces. Furthermore,

since the electromagnetic transducer element and its bonding

pads are disposed on the tréiling end face of the slider, the

undesirable materials re-attached thereto will cause a large

problem. For example, if re-attached on the pads, electrical

bonding with respect to the pads pecomes impossible.

In order to solve the aforementioned problem, the
applicant of this application has already proposed a method for

protecting the $lider face from re-attachment of the ion etched

material, by covering the trailing end face on which formed is



In general, the notched recess of the TPC slider, the recess of the
negative pressure slider or the shaped rail has been fornmed by grooving the
ABS of a bar with a plurality of thin filmelectromgnetic transducer
el ements aligned along the bar so as to formthe flying rails, and then by
executing an ion etching (ion mlling) #rocess with respect to the forned
rails. Since these recesses or shaped rail require a very shall ow and
extrenely highly precise pattern, it is necessary to use the ion etching
process for formng them However, if the ion etching process is used for
shaping the slider surface, undesirable materials such as m xture of
et chi ng nmesk Inedsr icale adctromalghengcJt gansdwcenl e emepr oditted and ftilese
produced undesirable materials nay be re-attached to side faces of the
slider. |taid byotrearsmigo thdsoCa fhemeuseng dmmmiith mehentiales dften tihe
slider side.,faces. Furthernore, since the electromagnetic transducer
el ement angbri testdioiy g pads dUapdnepesenexanimed tpatdi thpuind detdemof the
slider, the undesirable materials re-attached thereto will cause a |arge
probl em Ry, exoet )e,3253409-.at tachad abhséd her ppslsed eteaige aalphoto-resist
f41lm as the protection layer 1nsfead of the Cu film.

However, if the Cu film 1s used as for the protection
layer, following problems will occur. First, it is necessary
to prepare an expensive vactum device for depositing the Cu
layer. -In addition, as Cu tends to easily alloy with Au which
is in general used to form the pads, the pads may rust. Also,
it will be very difficult to completely remove the Cu film not
only on the pads but also on the remaining regions of the side
faces of the slider. Furthermore, in order to remove the

i
protection layer made of Cu, it is ne¢essary to provide a
special removal liquid such as ammonium peroxide which will
never be utilized in another proceésses for manufacturing the
slider causing the number of the manufacturing processes to
increase.

If the photo-resist film is used as for the protection
layer, a large number of manufacturing processes such as
alignment process, application or deposition process,
exposition process and development process for forming the
protection layer of liquid-state resist or film type resist

have to be additionally required, and also many devices for

carrying out these additional processes are necessary to



bondi ng with respect to the pads becomes inpossible. In order to solve the
af orenenti oned problem the applicant of this application has already
proposed a nethod for protecting the slider face fromre-attachnment of the
ion etched material, by covering the trailing end face on which fornmed is
at | east one el ectromagnetic transducer glenent with a Cu film and by
renmoving this Cu filmusing amoni um peroxi de after the ion etching process
(Japanese unexam ned patent publication No.6(1994)-325340). It has al so
proposed to use a photo-resist filmas the protection |ayer instead of the
Cu film However, if the Cu filmis used as for the protection |ayer,

fol |l ow ng o] 5§%§ wll occur. First, it is necessary to prepare an
expensi ve vacuum devi ce for depositing the Cu layer. In addition, as Cu
tends to easily alloy with Au which is in general used to formthe pads,

the pads may rust. Also, it will be very difficult to conpletely renopve the
Qu filmnolgyymary OF THE INVENTION

It is thérefore an object of the present invention to
provide a method for manufacturiﬁg a flying type magnetic head
slider, whereby formation and removal of a protection layer for
preventing aﬁ electromagnetic trépsducei elément formed face of
the slider from re-attachme;t of the ion etched material can be
easily executed with a lower cost and without subjecting bad
influence upon the electromagnetic transducer element.

According to the present invention, a method for
manufécturing a flying type magnetic head slider includes an
ion etching step for shapling a surface of the slider facing to
a magﬁetic'information medium to form a predetermined pattern
by using'an ion etching method, a step of forming a protection
layer of an organic material to cbver at least one face of the
slider on which at least one electromagnetic transducer element
is formed, by injecting the organic material to at least the
above-mentioned one face of the sllider from a 1nk jet type
printer head, and a step of removing the protection layer of
the organic material. The protection layer forming step is
executed before the ion etching step, whereas the protection
layer removing step is executed after the ion etching step.

Since the organic material is injected from the ink jet

type printer head to at least the electromagnetic transducer



only on the pads but also on the remaining regions of the side faces of the
slider. Furthernore, in order to renove the protection |ayer nade of Cu, it
IS necessary to provide a special renoval 1iquid such as amoni um per oxi de
which will never be utilized in another processes for manufacturing the
slider causing the nunber of the manufacguring processes to increase. |f
the photo-resist filmis used as for the protection |ayer, a |arge nunber
of manufacturing processes such as alignnment process, application or
deposition process, exposition process and devel opnent process for formng
the protection layer of liquid-state resist or filmtype resist have to be
addi t i onal lelemeqti fedpingdfateosonay tieviawms ther pcategthgnoliayehnefer
addi tional processes are necessary to prepare. SUMVARY OF THE | NVENTI ON

covering this face, formation of the protection layer can be

very eésily executed with lower cost and shorter time. Also,

since the protection layer 1s formed without contacting to the

slider face, no damage such as scratches will be presented on

the slider face.

It is preferred that the protection layer removing step
includes a step of removingzthe protection layer by means of a
solvent which can dissolve the organic material. Since the
protection layer is dissolved by the solvent, removal of the
protection layer can be easily executed with lower cost.

The solvent which can dissolve the organic material may be
made of acetone or MEK (Methyl Ethyl Ketone). This is because

. i
acetone and MEK can be easily obtained and will dry in short
time. Of course, in this case, the protection layer has to be
made of an organic material which ican be dissolved by acetone
or MEK.

It is also preferred that the organic material of the
protection layer is made of ink material. By using the ink
material as for the protection la§er, it is possible to easily
watch how the protection layer is formed.

Preferably, the ion etching step includes a step of
forming a resist layer on the surface of the slider to be ion-

etched, and wherein the protection layer removing step includes

a step of removing both the protection layer and the resist



it is therefore an object of the present invention to provide a nethod for
manuf-acturing a flying type magnetic head slider, whereby formation and
renoval of a protection |ayer for preventing an el ectronagnetic transducer
el ement forned face of the slider fromre-attachnent of the ion etched
material can be easily executed with a fower cost and w thout subjecting
bad i nfl uence upon the el ectromagnetic transducer el enment. According to the
present invention, a nmethod for manufacturing a flying type magnetic head
slider includes an ion etching step for shaping a surface of the slider
facing to a magnetic information mediumto forma predetermned pattern by

using an i qgygkchi nacaﬁahﬁ&ya 6 e P ¢ il BFoReBEOWELLIi BB haygedof an
organic material to cover | east one face of the slider on which at |east

one el ectrorragn@hwntefaasglaseg Sh@Edar taged BEdthbyprasenti pgveheiongani c
material to at | east the above-nentioned one face of the slider froma ink

jet type pgitnhebehaggaraid fréihethdfifdEromingd deBerppetiont bonthayer of the |
organic material. The protection layer formng step is executed before the
i on et ching,girapredh@nBBA1hBELHT OF C6lid Ohvention as illustrated in the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Figs. 1 to 7 are oblique views showing various processes

in a preferred embodiment of the manufacturing method according

to the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

On a substrate (wafer) made of ceramic material such as
A1203;TiC, a matrix of magnetic head elements or
electromagnetic (read/write) transducer elements and their
input and output terminals are simultaneously formed using a
thin film formation technique. Then, the substrate is cut into
a plurality of rectanéular sliced blocks (bars) so that each of
the bars includes a plurality of magnetic head elements and of
input and output terminals aligned in a single-row. In Fig. 1
which shows one of the cut and separated bars 10, reference
numeral 11 denotes a plurality of electromagnetic transducer
elements formed on the face 12 which will become a tralling end
face of each slider, l1la denotes bonding pads of the transducer

element 11, made of for examplé Au, and 13 denotes the air



| ayer renoving step is executed after the ion etching step. Since the
organic material is injected fromthe ink jet type printer head to at | east

the el ectromagnetic transducer
protection | ayer for covering this face,
can be very easily executed with | ower gost and shorter tine. Al so,
the protection layer. is fornmed without contacting to the slider face,

damage such as scratches will be presented on the slider face. It is
preferred that the protection |layer renoving step includes a step of
renoving the protection |ayer by neans of a solvent which can dissolve the
organi ¢ mabearahg SukR¢gckheapsptection layer is dissolved by the sol vent,

r enoval

of the protection |ayer can be easily executed with | ower cost.

el enent formng face so as to formthe
formati on of the protection |ayer

si nce
no

The

sol vent whi ch caRedbppokYEet BErPa@aI{ v eypsalianey hBenade ahdacetone or
MEK (Methyl Ethyl Ketone). This is because '

separated bar 10 is adhered and attached to a plane surface of

a dedicated grinding jig 14 in Fig. 2. Then, the ABS 13 of the

bar 10 is ground to adjust the throat height of the magnetic
heads. The. ABS 13 of the throat-height adjusted bar 10 is

subjected to grooving process to shape raills 15 as shown in

Fig. 3. After that, the AB§ 13 is polished. Then, the bar 10

is demounted from the grinding jig 14 and the demounted bar 13

is washed.
Thereafter, as shown in Fig. 4, an ink film 18 is formed

as a protection layer to cover only the electromagnetic

transducer element formed face 12 of the bar 10 or to cover not

. {
only this face 12 but also another any necessary face except

for the ABS 13 by means of an ink jet printer (IJP) head 20.
This process for forming thejprotection layer can be
achieved by a simple structure of the commercially available

IJP head 20 which is provided with at least one ink-injection

port opposed to the electromagnetic transducer element formed

face 12 and of an support and movement mechanism 21 for
supporting the bar 10 and moving 1t along an arrow shown in
.Filg. 4. Thanks for the IJP device, forming of the protection
layer for one bar can be easily completed within a very short
time of about 20 seconds. Also, the protection layer can be

selectively formed on only the necessary face of the bar.



acetone and MEK can be easily obtained and will dry in short tinme. O
course, iLn this case, the protection |layer has to be nmade of an organic
mat eri al whi chi can be di ssol ved by acetone or MEK. It is also preferred
that the organic material of the protection layer is made of ink material.
By using the ink material as for the pr®tection layer, it is possible to
easi |y watch, how the protection layer is fornmed. Preferably, the ion
etching step includes a step of formng a resist |ayer on the surface of
the slider to be.ion- etched, and wherein the protection |ayer renoving
step includes a step of renoving both the protection |ayer and the resi st

| ayer. Accordi nglen, "hea®dirt HONAL tRr RESProtddtilim negeed.16Fulst hetaehjedct s
and advant ages of the present invention will be apparent fromthe foll ow ng

flﬁscri pti Ofp Afn tdifotHed! griged notbedbWB Nt sn@fa s igtvenlimon 7awiithl ustrated in
° predetermined etching pattern is formed on the ABS 13 of the

rails 15 as shown in Fig. 5. This resist film with the etching.
pattern may be fopmed, for example, by laminating a dry film
resist over the jig to which the bar 10 is attached, by
‘applying an ultraviolet beam to the resist on the bar through a )
mask with the predetermined!etchipg pattern, by developing the
resist, and by removing the predetermined etching pattern
portions 18 of the resist by means of water-washing and drying
processes so that the portions 18 of the ABS 13 to be etched
are exposed.

Then, the ion etching (ion milling) process for the ABS 13
on the rails 15 is éar?ied out to ébtain. as shown in Fig. 6,
notched recesses 19 along both side edges of the respective ABS
13 of the rails 15 for controlling a flying characteristics of
the slider. The ion beam used for this ion etching process may
be perpendicular to the face to be-etéhed, but it is preferred
that the ion beam is inclined by an angle of up to 60 degrees
with respect to this face and that the jig is rotated about the
axis perpendicular to this face.

After that, the ink film 16 as well as the unnecessary
resist film 17 are removed by means of solvent of acetone or

MEK (Methyl Ethyl Ketone), then the bar 10 is demounted from

the Jig and is washed. Thus, the bar shown in Fig. 7 can be



acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE DRAWNGS Figs. 1 to 7 are
obl i que vi ews showi ng various processes in a preferred enbodi nent of the
manuf act uri ng met hod according to the present invention..DESCRI PTION OF THE
PREFERRED EMBODI MENT On a substrate (wafer) nade of ceramc material such
as A1203-TiC, a matrix of magnetic head9Qel enents or el ectronmagnetic
(read/wite) transducer elenents and their input and output termnals are
si mil taneously formed using a thin filmformation technique. Then, the
substrate is cut into a plurality of rectangular sliced blocks (bars) so
that each of the bars includes a plurality of magnetic head el enents and of
| nput and gytavheiermnals aligned in a single-row. In Fig. 1 which shows
one of the cut and separated bars 10, reference nuneral 11 denotes a
plurality of el ggyrorpgneti solvansdmebecueednts Lor iedpossibkef tece 12
which will becone a trailing end face of each slider, 1lla denotes bondi ng
pads of thgembofasbotirtieé enmintfilm ITdmdofthkoreetatpf &lmul 7 aand 18t dehbt es
the air . :
not attack the material of the slider itself and of another
constituting members of the slider. If U-120 resist supplied
from Fuji Hunt Co., Ltd. is used as for the resist film 17,
this resist film can be easily removed by means of acetone. If
BK2701 ink supplied from Doﬁino Co., Ltd. 1s used as for the
ink film 15, this film can be easily removed by means of .
acetone and MEK.

Thereafter, the bar is attached to a cutting jig (not
shown) and then cut into a plurality of separated sliders.
Then, the separated sliders are demounted from the jig and
wasne& to provide the final slider;.

According to the éforementioned embodiment, since the ink
film is formed by means of the ink jet printer head as for the
protection layer which will prevent the slider face from re-

. attachment of the ion etched material, the protection layer can
be very easily formed on a desired face of the slider. Also,
since an organic solvent such as acetone which does not aftaék
the material of the slider itself and of another constituting
members of the slider is used for removal of the ink film, no
bad influence will occur against any members of the slider.
Furthermore, since the ink film can be removed simultaneously

with the resist film 17, no additional process will be needed.



bearing surface (ABS). The opposite surface of the ABS 13 of the cut and
separated bar 10 is adhered and attached to a .pl ane surface of a dedicated
grinding jig 14 in Fig. 2. Then, the ABS 13 of the bar 10 is ground to

adj ust the throat height of the nagnetic heads. The ABS 13 of the

t hr oat - hei ght adj usted bar 10 is subjetted to grooving process to shape
rails 15 as shown.in Fig. 3. After that, the ABS 13 is polished. Then, the
bar 10 is denobunted fromthe grinding jig 14 and the denmounted bar 13 is
washed. Thereafter, as shown in Fig. 4, an ink film16 is forned as a
protection |ayer to cover only the el ectromagnetic transducer el enent

forned face 12 ¢t lgea?§£r45%C%héﬂ”&ﬁN@on@Lm@ﬂkYth&5m$ﬁﬁ¥héﬁh$¥ﬂga'50
anot her any necessary face except for the ABS 13 by neans of an ink Jet
printer (IgPycB888s2fncThatnPr fELINK F11MOFBrAELIBR PFoOESSE i Aid | ty@rigmn be
etching process can be utilized In fabricating processes of the
TPC slider and the negative preésure slider.
As for material of the'protéction layer, any organic
material can be used instead of ink maéerial if its film can be
formed by the IJP device. However, it is necessary to use an
organic solvent which can egsily dissolve the organic material
protectioﬁ layer and will not attack the material of the slider
itself and of another constituting members of the slider.
The protection layer for preventing the electromagnetic
transducer element formed face of the slider from re-attachment
of the ion etched material can be formed on one surface or both
surfaces of the wafer after the tr;nsducer elements and the
pads are formed but before separating into_the bars.
Many widely different embodiments of the present invention
may be constructed without departiﬁg from the spirit and scope
of the present invention. It should be understood that the
present invention is not iimited to the specific embodiments

described in the specification, except as defined in the

appended claims.



achi eved by a sinple structure of the commercially available |IJP head 20
which is provided with at | east one ink-injection port opposed to the

el ectromagneti c transducer elenent fornmed face 12 and of an support and
novenent nechani sm 21 for supporting the bar 10 and noving it al ong an
arrow shown in Fig. 4. Thanks for the M3P devi ce, ferming—of The protection

| ayer for one bar can be easily conpleted within a ver Dor bt of about
20 seconds. Also, the protection |ayer can be selﬁ“ﬂﬁ\\ii@ﬂ!ﬂ“‘ﬁn only
t he necessary face of the bar. Then, the bar 1 AR It tection

| ayer 16 is attached to an another jig (not shown) and a resist film17
with a pred¥H8TnilBeBLAIMEPNgSpattern is forned on the ABS 13 of the rails

15 as shown in Fig. 5. This resist filmwth the etching attern gay be
formed, for lexanphea Bgthadi fiar | pepefan uringns £3yipeobEpe; RREPEYLE NGRAch

the bar 10 is attached, b{ appl ying an ul traviol et begn1&o t he resi st op
the bar thredddes. including an”ion etching step for shaplng a surtace o

the slider fdcing to a magnetic information medium to form a
predetermined pattern by using an ilon etching method, the
.1mprovement-comprising the steps of:
forming a protection layer of an organic material to cover
at least one face of the slider on which at least one
electromagnetic transducer element is formed, by injecting the
organic material to said at least one face of the slider from a
ink jet type printer head means, said protection layer forming
step .being executed before said ion etching step; and
removing said protection layer of the organic material,
said protection layer removing stép being executed after saild
ion etching step.
i
2. The method as claimed in claim 1, wherein saild protection
layer removing step includes a step of removing said protection
layer by means of a solvent which can dissolve said organic

material.

3. The method as claimed in claim 2, wherein said solvent is

made of acetone.

4. The method as claimed in claim 2, wherein said solvent is



mask with the predeterm ned etching pattern, by devel oping the resist, and
by renoving the predeterm ned etching pattern portions 18 of the resist by
means of water-washing and dryi ng processes so that the portions 18 of the
ABS 13 to be etched are exposed. Then, the ion etching (ion mlling)

process for the ABS 13 on the rails 133 s carried out to obtain, as shown
in Fig.. 6, notched recesses 19 along both side edges of the respective ABS

13 of the rails 15 for controlling a flying ch‘aWe slider.
The ion beamused for this ion etching process _be perpendicular to the
face to be etched, but it is preferred that the%’&ﬁ&"” i i ned by an
angl e of URRE® D Mfdhrees with respect to this A | !g‘”ﬁﬂ{sjlg i's
rotated about the axis perpendicular to this face. After"thait,» the ink film
16 as well as the unnecessary resist film217 are renoved by neans of

sol vent of_acetgne or MEK (Methyl Ethyl Ketone), then the bar 10 is
demount ed ¥romthe Bsthothds clgdardd inTriainthe werehvwwaid qtganiz can be

material of the protection layer is made of ink material.

6. The method as claimed in claim 1, wherein sald ion etching
step includes a step of forming a resist layer on said surface
of the slider to be 1on—etched. and wherein said protection
layer removing step includes a step of removing both said

protection layer and said resist layer.



10 obtai ned. Any organic solvent can be used if it is possible to renove
both the ink film217 and the resist film17 and it will not attack the
material 'of the slider itself and of another constituting nmenbers of the
slider. If U120 resist supplied fromFuji Hunt Co., Ltd. is used as for
the resist film17, this resist filmcpggp be easily renoved by neans of
acetone. |If BK2701 ink supplied fromDom no Co., Ltd. is used as for the
ink film215, this filmcan be easily renmoved by neans of acetone and MEK
Thereafter, the bar is attached to a cutting jig (not shown) and then cut
into a plurality of separated sliders. Then, the separated sliders are
denmounted fromthe jig and washed to provide the final sliders. According
to the aforenenti oned enbodi nent, since the ink filmis fornmed by neans of

the ink jet yikBbeFoRCAANGEAEPIRING A FLYING TYPE MAGNETIC HEAD SLIDER

A method for manufacturing a flying type magnetic head
slider includes an ion etching step for shaping a surface of
the slider facing to a magnetic information med;um to form a
predetermined pattern by using an ion etching method, a step of
forming a protection layer of an organic material to cover at
least one face of the slider on which at least one
electromagnetic transducer element is formed, by injecting fhe
organic material to the at least one face of the slider from a
ink jet type printer head, and a step of removing the.
protection layer of the organic material. The protection layer
forming step is executed before the ion etching step, whereas

the protection layer removing step is_executed after the ion

etching step.
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-protection layer which will prevent the slider face fromre- attachnent of
the ion etched material, the protection |ayer can be very easily fornmed on
a desired face of the slider. Al so, since an organic solvent such as
acetone which does not attack the material of the slider itself and of
anot her constituting nenbers of the sIV@gr Is used for renoval of the ink

film no bad influence wll occur against any nenbers of the slider.
Furthernore, since the ink filmcan be renoved sinultaneously with the
resist film17, no additional process wll be needed. It is apparent

that the abovgrge ti gned manufacturing processes including the ink film
formation profCe éjan the ion etching process can be ygilized in
fabricating processes of the TPC slidegzand the negatd ve pressure slider.
As for material of the protection |ayery, any organic terial can be used
instead of ink materif{ if&Fts Tilmeeapn.be forned by the AJP devi ce.

However, it i s necessa to use an i,

dgwwuu@ug
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Fig. 2

Fig. 3




organi ¢ sol vent which can easily dissolve the organic material protection

| ayer and will not attack the material of the slider itself and of another
constituting nmenbers of the slider. The protection |ayer for preventing the
el ectromagneti c transducer elenent forned face of the slider from
re-attachnment of the ion etched materidfgcan be formed on one surface or
both surfaces of the wafer after the transducer elenents and the pads are
formed but before separating into the bars. Many wi dely different

enbodi nents of the_pyesent invention may be o0 ructed without departing
fromthe spirit a pagof the present ‘ﬂ!:ﬂ’ih‘ t shoul d be understood
e

that the present rnvénfion is not limted|td d| I fic enbodi nents
kned[1n the appended cl ai s.
3 Lliring a flying type

described in the specification, except as
WHAT IS CLAIMED | S: 1. In a nmethod for
magneti c head

Fig. 6




Slider, including an ion etching step for shaping a surface of the slider
facing to a magnetic information nmediumto forma predeterm ned pattern by
using an ion etching nmethod, the inprovenent conprising the steps of:
formng a protection layer of an organi¢c material to cover at |east one
face of the slider on which at |east el ectromagneti c transducer el enent
is formed, by injecting the organic material to said at |east one face of
the slider froma ink jet type printer head neans, said protection |ayer
form ng step being executed before said ion etching step; and renoving said
protection |ayer of the organic material, said protection |ayer renoving
step being executed after said ion etching step. 2. The nethod as cl ai ned
in claiml, wherein said protection |ayer renoving step includes a step of
removi ng said protection | ayer by neans of a sol vent which can dissol ve
said organic material. 3. The nethod as clained in claim?2, wherein said
solvent is nmade of acetone.

Fig. 7
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4. - The nethod as clained in claim2, wherein said solvent is made of “°*¥
MEK.. 5.»-. The nmethod as clainmed in claim1l, wherein said organic materi al

of the protection layer is nmade of ink material. 6. The net hod as cl ai ned
in claim1l1, wherein said ion etching sgep includes a step of formng a
resist |layer on.said surface of the slider_to be ion-etched, and wherein
said protection layer renoving step includes a step of renoving both said
protection |ayer and said resist |ayer.

METHOD FOR MANUFACTURING A FLYING TYPE MAGNETIC HEAD SLIDER

A method for manufacturing a flying type magnetic head
slider includes an ion etching step for shaping a surface of
the slider facing to a magnetic information medium to form a
predetermined pattern by using an ion etching method, a step of
forming a protection layer of an organic m;terial to cover at
least one face of the slider on which at least one
electromagnetic transducer element is formed, by injecting fhe
organic material to the at least one face of the slider from a
ink jet type printer head, and a step of removing the.
protection layer of the organlc material. The protection layer
forming step is executed before the ion etching step, whereas

the protection layer removing step is executed after the ion

etching step.

Figure 4
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