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spaced" poles), the head having an air gap and being formed by etching a
ferromagnetic thin film evaporat- Background of the Invention
ed onto a substrate. Journal of Applied Physics, vol 61, no.8,15 April This
invention relates to magnetic heads adapted   5   1987, pages 41574162: M.
Hanawono et al Design for mounting on the side of a slider.
and fabrication of thin-film heads based on a dry In a typical thin film
head located on the back of  process" shows a head fabricated using a
sputter de- the slider, the pole piece is oriented perpendicularly
position process to form an upper pole of NiFe over to the direction of
media travel (see Fig. 1). As shown  both planar and sloped surfaces of a
PIQ resin. The in the figure, well defined magnetic domains 10 form   10
head formed has vertically-spaced poles rather than in the pole tip 12.
These "good" domains are capable  the horizontally-spaced poles of the
present inven- of conducting flux by rotation of the polarization of the
tion. domains without changing the location of their wall   US-A-4639289
shows a head fabricated by de- boundaries. As shown In Fig. 2, as the
width, W, of the  position of a magnetic film on either side of and over
pole tip 12 is decreased to accommodate narrower  15  the top ofa vertical
wall of non-magnetic material pro- track widths, the domains 14 that form
are bad in  duced against the edge of sacrificial resin layer. that they
can conduct flux only by wall motion. That is, for the domains to change
polarization, the bound-  Summary of the Invention ary walls 16 move as
shown in Fig. 3. The problem with conduction of flux by wall mo-  20  The
present invention is concerned with methods tion is that the motion of the
boundaries can be im-  of fabricating side of the slider mounted poles with
peded by imperfections in the material. As the boun-  narrow pole gaps
including a three-pole transducer. daries deform, they become temporarily
stuck and  According to one aspect of the Invention, a base layer only
after the deformation is great enough does the  of a non-magnetic material
such as [err]  Is deposited boundary "snap" free of the imperfection. This
sud-  25  ontoaslidersubstrate.Aseed layerofa magnetic ma- den change in
boundary location Is the mechanism   terial such as NiFe Is then deposited
on top of the which generates Barkhausen noise.                  base
layer. Next, asheetofmagneticmaterial such as To avoid decreasing the width
of the pole suffi-  NiFe is plated on top of the seed layer to a predeter-
ciently to result in flux conduction by wall motion, it  mined thickness. A
photoresist layer is applied and has been suggested to mount the head on
the edge   30  patterned to define a first magnetic pole. Ion beam of the
slider rather than on the rear of the slider as is  milling is then used to
etch away the remaining, un- conventionally the case. By moving the pole to
the  protected NiFe film and a predetermined amount of side of the slider,
the width of the track is determined  the base layer leaving the side walls
as vertical as by the thickness of the pole (T), not the width of the
possible. The remaining photoresist layer is removed pole (W). Since pole
width is not restricted, it can be   35  revealing the first pole. A
non-magnetic gap layer made large enough forthe formation of the "good" do-
([err]) is next applied using ion beam deposition with mains which do not
require wall motion for conduc-  a high degree of incidence (approximately
[err] from tion. Fig. 4 shows a pole 20 mounted on the side of a  the
perpendicular). Because the base layer has been slider 22. Although side
mounting of the transducer  etched to a predetermined amount (depending on
the has been mentioned in the literature, the techniques  40  desired gap
layerthickness), the gap layer deposition used to create such a pole
restricted the pole gap to  will now fill in the previously etched region
thereby three microns or greater. See, "AYoke Type MR Head  nearly
planarizing the first pole with the base layer. For High Track Density
Recording", T. Maruyama et  One variation of the above-described process is
to al., IEEE Conference on Magnetics, Tokyo, April,   create the first pole
by through mask plating. There- 1987 and K Kanai et al., IEEE Trans. on
Magn., MAG-  45  after, a gap layer is deposited. After insulation and 11,
No.5, p. 1212,1975. The reason that the pole gap  coil layers are deposited
on the first pole by conven- was restricted to three microns or greater is
that the  tional techniques, a second pole is deposited using gap was
created by ion milling a slot and then depos-  through mask plating. Any
excess material remaining iting aluminum oxide within the slot It is
unlikely that  on the second pole is etched away using ion beam this
technique would be useful forcreating gaps of the   50  etching with a high
degree of incidence, approximate- order of 0.5 microns as are currently
used. Further-  ly [err] from perpendicular. more, the technique previously
reported is incapable  In another aspect of the invention a nonmagnetic of
making a three-pole head.                      seed layersuch asTaAu serves
asa substrate. Apho- IEEE Transactions on Magnetics, vol. Mag-11,
toresist mask is applied to the substrate and steep an- no. 5, September
1975, pages 1212-1214: K. Kanai  55  gle deposition is used todepositan
innergap material et al Super-narrow track MR head" shows a head ob-
against the vertical side walls of the temporary block taining narrow track
width by using the thickness of a  of photoresist. The horizontal surfaces
are then ion magnetic thin film as the trackwidth (le. "horizontally-
milled with normal incidence to remove unwanted ma- 2    3
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terial that was deposited during the previous deposi-  sculptured pole
tips; tion step. The photoresist block is then stripped      Figs. 13, 14,
and 15 are cross-sectional views of chemically and a new photoresist
pattern is generat-  another process disclosed herein; and ed to define the
desired geometry of the poles. The    Figs. 16, 17, 18, and 19 are
cross-sectional views ceramic component of the gap forms a wall that Is
part   5  illustrating the process for making a three-pole of the plating
mask at this point The poles are then   head. plated through this combined
mask. Yet another aspect of this invention results in a  Description of the
Preferred Embodiments three-pole head by a process similar to the one de-
scribed directly above. A photoresist mask is applied   10  With reference
now to Fig. 5, a magnetic record- to a nonmagnetic seed layersubstrate such
as TaAu.  ing pole according to one aspect of the invention be- Steep angle
deposition Is used to deposit inner gap  ginswith a base layer 30 of
sputtered [err] deposited material against the vertical side wall of the
tempor-  onto a slider substrate 32. A seed layer 34 of NiFe is ary block
of photoresist. A magnetic material such as  deposited on top of the base
layer 30. Next, a sheet NiFe (middle pole) Is deposited by steep angle
depos-  15  of magnetic material 36 such as NiFe is plated on top ition and
steep angle deposition is again used to de-  of the seed layer 34 to a
predetermined thickness. A posit a second layer of Inner gap material
against the  photoresist layer 38 is then applied to the layer 36 and
vertical side walls of the NiFe. The horizontal surfac-  patterned to
define a first magnetic pole to be created es are ion milled with normal
Incidence to remove un-  from the layer36. Ion beam milling is now used to
etch wanted material (ceramic and magnetic) that was de-  20  away the
remaining, unprotected NiFe film 36 and a posited on them during the
previous deposition steps.  predetermined amount of [err] from the base
layer Aluminum oxide is again deposited at the same steep  30 leaving the
sidewalls as nearly vertical as possi- angle and the structure is ion
milled once again. This  ble. The photoresist 38 is then removed leaving a
first latest step electrically isolates the thin NiFe pole from  pole, P1
(Fig. 6). With reference to Fig. 7, an [err] gap the seed layer. The
photoresist block is chemically  25  layer 40 is now applied using ion beam
deposition stripped away and a new photoresist pattern is gen-  with a high
degree incidence (approximately [err] from erated to define the desired
geometry of the poles.  perpendicular) as shown by an arrow 42. Because the
The ceramic and magnetic components of the gap     base layer 30 is etched
to a predetermined amount form a wall that is part of the plating mask. The
mag-  (depending upon the desired gap layerthickness), the netic material
such as NiFe is again plated in the prop-  30  gap layer 40 deposition will
now fill In the previously er geometry resulting in the three-pole head.
Avari-  etched step nearly planarizing P1 with the base layer ation of the
above three-pole process would laminate  30. The remaining offset is equal
to a radial distance the central pole by depositing a very thin layer of
cer-  "R" of the [err] deposited at the junction of the base amic bysteep
angle deposition after half of the middle  layer 30 and the pole P1. pole
is deposited. The second half of the pole follows   35  Another technique
for making the first pole P1 is and the process proceeds as before. The
invention  illustrated by Fig. 8. In this procedure, the NiFe layer
according to these three aspects is defined in Claims  36 which forms the
pole P1 is deposited by through 1,6 and 11.
mask plating on the seed layer 34. Thereafter the gap layer 40 Is deposited
over P1. In this case the planar Brief Description of the Drawing
40  offset equal to the gap layer 40 thickness and fillet ra- dius is
tolerated. Fig. I is a schematic illustration of a magnetic re  If this
planar offset is undesirable, then a thicker cording pole;
layer 36 can be deposited using through mask plating Fig. 2 is a schematic
illustration of a pole narrow-  as shown in Fig. 9. The photoresist
portions 38 pro- er than the pole of Fig. 1;                45  vide the
masking. The structure in Fig. 9 is then ion Fig. 3 is a schematic
illustration of a pole showing  beam etched after photoresist removal to
yield the flux conduction by wall motion;                 correct base
layer 30 and pole P1 thickness as shown Fig. 4 is a perspective view of a
pole mounted on  in Fig. 10. the side of a slider,
Afterthe pole P1 is made by any of the foregoing Figs. 5, 6, and 7 are
cross-sectional views of one   50  procedures, insulation and coil layers
(not shown) are of the processes disclosed herein;              deposited
using conventionally known techniques. Fig. 8 is a cross-sectional view of
another of the  With reference to Fig. 11, a second pole P2 is then de-
processes disclosed herein;                     posited using through mask
plating. The pole tip of Figs. 9 and 10 are cross-sectional views of yet
an-  pole P2 is carefully aligned to the edge of the pole tip other process
disclosed herein;            55   of pole P1 so that both pole tips appear
on the same Fig. 11 is a cross-sectional view of a two-pole  horizontal
plane. Since the pole tip of pole P2 has to head;
be in intimate contact with the gap layer 40, P2 must Fig. 12 is a front
view of a two-pole head having  be either perfectly aligned to the edge of
P1 or slightly 3    5                  EP 0 332 320 B1                 6
overlapping as shown in Fig. 11. After pole P2 is plat-  layer 78 could
actually be a laminated structure by in- 



ed, photoresist is removed and any excess material  cluding the process
steps required for the production from P2 can now be etched away using ion
beam     of a laminate. Steep angle deposition is used once etching with a
high degree of incidence, approximate-  again to deposit inner gap material
against the verti- ly [err] from perpendicular as shown by an arrow 44 in
5   cal side walls of the NiFe layer 78 to form a layer 80. Fig. 11.
The horizontal surfaces are then ion milled with nor- Because both P1 and
P2 pole tips now appear on  mal incidence to remove unwanted material
(ceramic the same horizontal plane, It is possible to perform ad-  and
magnetic) thatwas deposited during previous de- ditional processing that
allows the pole tips to be  position steps. The pole after the ion milling
step is sculptured by means of ion beam etching to enhance  10  shown in
Fig. 17. Alumina is again deposited and the magnetic performance. Such
sculpturing is shown in  structure is ion milled again, resulting in the
structure Fig. 12.                                          shown in Fig.
18. The photoresist block 72 is stripped In addition to the previously
mentioned advantag-  chemically and a new photoresist pattern is generat-
es in magnetic performance, the above-described   ed to define the geometry
of the poles to be created. processes have several additional advantages.
In a   15  The ceramic and magnetic components of the gap conventional
recording head, track width is bound by  form a wall that is partof the
plating mask at this point the limits of the microlithography used in the
process-  in the process. NiFe is again plated in the proper ge- ing. In
the side mounting transducer head of the pres-  ometry to create the layers
82,84 and 86. Aside view ent invention, track width is now determined by
de-  of the completed pole is shown in Fig. 19b. Layer 86 position
thickness and the ability to align pole P1 with  20  is Included to beef up
the central pole for higher head pole P2, both of which can be tightly
controlled. Also,  efficiency. the previously indicated problems of pole
gap thick-  This design most naturally uses a solenoidal coil. ness are
eliminated, because the gap layer thickness  In this case, half of the coil
must be deposited before is controlled by deposition thickness and not
microll-  the sequence described above and the other half af- thography. By
repeating the steps for defining pole  25  terwards. P2, it is possible to
incorporate an additional pole tip  A benefit of the techniques disclosed
herein is for use in a three-pole head.                     that the
thickness of the pole can be controlled very An alternate process will now
be described in  precisely because It is plated, whereas the width of
conjunction with Figs. 13-15. In this process, a non-  the pole in previous
implementations was determined magnetic seed layer such as TaAu serves as a
sub-  30  by the masking operation and was therefore less con- strate 50. A
photoresist mask 52 having substantially  trollable. vertical walls is
applied to the substrate 50. Steep an-  The structures made according to
the present in- gle deposition is used to deposit an inner gap material
vention avoid the poor domain structure that devel- such as [err] against
the vertical side wall of the pho-  ops when pole width is reduced in
response to de- toresist 52 forming a layer 54. The [err] is deposited   35
creased track width. The techniques disclosed herein from the side along a
direction shown by an arrow 56.  also reduce the amount of error in the
definition of the The horizontal surfaces are then ion milled with nor-
pole edges which is caused by uncertainties in the mal Incidence to remove
unwanted material. A prefer-  process of removing material from the pole
edge. red ion milling material is [err] which will preferentially  It is
recognized that modifications and variations remove [err]. Next, the
photoresist block 52 is strip-  40  of the Invention will occur to those
skilled in the art ped away chemically which leaves the [err] portion
which fall within the scope of the appended claims. 54 shown in Fig. 14.
Anew photoresist pattern is gen- erated to define the geometry of the poles
and the ceramic and magnetic components of the gap form a  Claims wall that
is part of the plating mask at this step in the   45 process. Poles 58 and
60 (Fig. 15a) are then plated  1. A method for fabricating a magnetic head
com- through this combined mask. A side view of the com-   prising the
sequential steps of: pleted pole is shown in Fig. 15b.
(a) creating a first magnetic pole (P1) from A process for making a
three-pole head will now      magnetic material (36) by forming said first
be described in conjunction with Figs. 16-19. A non-  50  pole over a
substrate (30) such that the pole magnetic seed layer 70 such as TaAu
serves as a         has at least approximately vertical side walls;
substrate. Aphotoresist mask 72 is applied to the sub-  (b) depositing a
non-magnetic material layer strata 70. Steep angle deposition is used to
deposit    (40) obliquely (42) from one side onto the sub- inner gap
material such as [err] against the vertical   strate and a vertical side
wall of the first pole side wall of the block of photoresist 72 to form a
layer  55  formed in step (a) and defining a non-magnet- 74. The [err] is
deposited in the direction of an arrow  ic gap region thereby on the first
pole vertical 76. A magnetic material such as NiFe is deposited to    side
wall; form a layer 78. It is important to note that the NiFe  (c) applying
a preselected mask pattern of 4    5                   EP 0 332 320 B1
6 overlapping as shown in Fig. 11. After pole P2 Is plat-  layer 78 could
actually be a laminated structure by in- ed, photoresist Is removed and any
excess material  cluding the process steps required for the production 



from P2 can now be etched away using Ion beam      of a laminate. Steep
angle deposition is used once etching with a high degree of incidence,
approximate-  again to deposit inner gap material against the verti- ly 70
from perpendicular as shown by an arrow 44 in   5   cal side walls of the
NiFe layer 78 to form a layer 80. Fig. 11.
The horizontal surfaces are then ion milled with nor- Because both P1 and
P2 pole tips now appear on  mal incidence to remove unwanted material
(ceramic the same horizontal plane, it is possible to perform ad-  and
magnetic) thatwas deposited during previous de- ditional processing that
allows the pole tips to be  position steps. The pole after the ion milling
step is sculptured by means of ion beam etching to enhance  10  shown in
Fig. 17. Alumina is again deposited and the magnetic performance. Such
sculpturing Is shown in  structure Is ion milled again, resulting in the
structure Fig. 12.                                           shown in Fig.
18. The photoresist block 72 is stripped In addition to the previously
mentioned advantag-  chemically and a new photoresist pattern is generat-
es In magnetic performance, the above-described    ed to define the
geometry of the poles to be created. processes have several additional
advantages. In a   15  The ceramic and magnetic components of the gap
conventional recording head, track width is bound by  form a wall that is
partof the plating mask atthis point the limits of the microlithography
used in the process-  in the process. NiFe is again plated in the proper
ge- ing. In the side mounting transducer head of the pres-  ometry to
create the layers 82,84 and 86. Aside view ent invention, track width is
now determined by de-  of the completed pole is shown in Fig. 19b. Layer 86
position thickness and the ability to align pole P1 with  20  is Included
to beef up the central pole for higher head pole P2, both of which can be
tightly controlled. Also,  efficiency. the previously Indicated problems of
pole gap thick-   This design most naturally uses a solenoidal coil. ness
are eliminated, because the gap layer thickness  In this case, half of the
coil must be deposited before Is controlled by deposition thickness and not
microli-  the sequence described above and the other half af- thography. By
repeating the steps for defining pole  25  terwards. P2, it is possible to
incorporate an additional pole tip  A benefit of the techniques disclosed
herein is for use in a three-pole head.                      that the
thickness of the pole can be controlled very An alternate process will now
be described in   precisely because it is plated, whereas the width of
conjunction with Figs. 13-15. In this process, a non-  the pole in previous
implementations was determined magnetic seed layer such as TaAu serves as a
sub-  30  by the masking operation and was therefore less con- strate 50. A
photoresist mask 52 having substantially  trollable. vertical walls is
applied to the substrate 50. Steep an-  The structures made according to
the present in- gle deposition is used to depositan innergap material
vention avoid the poor domain structure that devel- such as [err] against
the vertical side wall of the pho-  ops when pole width is reduced in
response to de- toresist 52 forming a layer 54. The [err] Is deposited   35
creased track width. The techniques disclosed herein from the side along a
direction shown by an arrow 56.  also reduce the amount of error in the
definition of the The horizontal surfaces are then ion milled with nor-
pole edges which is caused by uncertainties in the mal incidence to remove
unwanted material. A prefer-  process of removing material from the pole
edge. red ion milling material is CF4 which will preferentially  It is
recognized that modifications and variations remove [err]. Next, the
photoresist block 52 is strip-  40  of the invention will occur to those
skilled in the art ped away chemically which leaves the [err] portion
which fall within the scope of the appended claims. 54 shown in Fig. 14.
Anew photoresist pattern is gen- erated to define the geometry of the poles
and the ceramic and magnetic components of the gap form a  Claims wall that
is part of the plating mask at this step in the   45 process. Poles 58 and
60 (Fig. 15a) are then plated  1. A method for fabricating a magnetic head
com- through this combined mask. Aside view of the com-     prising the
sequential steps of: pleted pole is shown in Fig. 15b.
(a) creating a first magnetic pole (P1) from A process for making a
three-pole head will now       magnetic material (36) by forming said first
be described in conjunction with Figs. 16-19. A non-  50  pole over a
substrate (30) such that the pole magnetic seed layer 70 such as TaAu
serves as a          has at least approximately vertical side walls;
substrate. A photoresist mask 72 is applied to the sub-  (b) depositing a
non-magnetic material layer strate 70. Steep angle deposition is used to
deposit     (40) obliquely (42) from one side onto the sub- inner gap
material such as [err] against the vertical    strate and a vertical side
wall of the first pole side wall of the block of photoresist 72 to form a
layer  55  formed In step (a) and defining a non-magnet- 74. The [err] is
deposited in the direction of an arrow  ic gap region thereby on the first
pole vertical 76. A magnetic material such as NiFe is deposited to     side
wall; form a layer 78. It is important to note that the NiFe   (c) applying
a preselected mask pattern of 4 *   C    L    M   S    *    7
EP 0 332 320 B1                     8 photoresist on the non-magnetic layer
after        material (54) deposited in step (b) to act as a the deposition
of a seed layer,                    gap layer between the poles (58,80)
plated in 



(d) plating a magnetic material to form a sec-     step (e), this portion
of material forming a wall; ond pole (P2) over the non-magnetic layer
(d) chemically stripping the photoresist mask (40) through the photoresist
mask, the second   5  and applying a new photoresist pattern to de- pole
being displaced horizontally with respect     fine the geometry of the
poles (58,60) plated to the first pole, thus defining the non-mag-      in
step (e), this new pattern and the gap ma- netic gap region as a gap layer
between the        terial wall forming a pole mask; first and second poles
(P1 ,P2);                   (e) plating magnetic material through the pole
(e) removing the photoresist; and       10         mask to form the poles
(58,60) of the head, (f) removing excess magnetic material by ion       the
vertical thickness of the poles defining a milling from the opposite side
(44) from the       track width. non-magnetic material (40) deposition. 7.
The method of claim 6 wherein the magnetic ma- 2. The method of claim 1
wherein the magnetic ma-  15  terial (58,60) is NiFe. terial (36) is NiFe.
8. The method of claim 6 wherein the non-magnetic 3. The method of claim 1
wherein the substrate (30)    material (54) is [err]. and the non-magnetic
material (40) are [err], the substrate being formed on a slider substrate.
20  9. The method of claim 6 wherein the carrier sub- strate is TaAu. 4.
The method of claim 1 wherein the first magnetic pole (P1) Is created by
the steps of            10. The method of claim 6 wherein step (c) includes
(a) sputtering an [err] base layer (30) on a    the use of [err] as ion
milling material. slider substrate (32);                  25 (b) depositing
a seed layer (34) of a magnetic  11. A method for fabricating a three-pole
magnetic material on top of the base layer,              head comprising
the sequential steps of: (c) plating a sheet of magnetic material (36)
(a) applying a photoresist mask (72) to a non- on top of the seed layer to
a predetermined        magnetic seed layer substrate (70); thickness;
30         (b) depositing, by steep angle (76) deposition, (d) applying a
photoresist layer (38) to the       an Inner gap of non-magnetic material
(74) sheet of magnetic material and patterning the      against a vertical
side wall of the photoresist photoresist to define a first magnetic pole;
(72); (e) etching the unprotected magnetic material      (c) depositing a
magnetic material (78) by (36) and a predetermined amount of [err] in  35
steep angle deposition upon the inner gap the base later (30) by ion beam
milling; and       non-magnetic material (74) to form a central (f)
removing the photoresist.                      pole; (d) steep angle (76)
depositing a non-magnet- 5. The method of claim 1 wherein the first
magnetic       Ic material (80) to form a non-magnetic struc- pole (P1) is
created by the steps of       40        ture against a vertical side of the
magnetic sputtering a base layer (30) of [err] onto      material (78); a
slider substrate (32);                              (e) ion milling
horizontal surfaces of the work- depositing a seed layer (34) of a magnetic
piece after step (d) with normal incidence; material on top of the base
layer (30); and           (f) depositing a non-magnetic layer onto the
through mask plating a magnetic material  45    non-magnetic structure
formed in step (d) at (36) on the seed layer.
a steep angle followed by ion milling at normal incidence; 6. A method for
fabricating a magnetic head com-         (g) chemically stripping the
photoresist mask prising the sequential steps of:                      and
applying a new photoresist pattern to de- (a) applying a photoresist mask
(52) having   50   fine the geometry of two outer poles (82,84);
substantially verticalside walls to a non-mag-     (h) depositing a
magnetic material having a netic seed layer substrate (50) on a carrier
desired geometry by through mask plating, at substrate;
least to form the two outer poles (82,84), the (b) steep angle (56)
depositing a non-magnet-      vertical thickness of the two outer poles
defin- ic material (54) against the vertical side walls  55  ing a track
width. of the photoresist mask; (c) ion milling the horizontal surfaces
with  12. The method of claim 11 wherein the magnetic vertical incidence,
and leaving a portion of the  material (78) is NiFe. 5 *   C    L   M   S
*    9                   EP 0 332 320 B1                  10 13. The method
of claim 11 wherein the non-magnet-     te geschaffen ist ic material
(74,80) is [err].                         (a) Sputtern
einerA]203-Basisschicht (30) auf 



sin Gleitstflcksubstrat (32), 14. The method of claim 11 wherein the
substrate          (b) Abschelden elner Keimschicht (34) sines (70) is
TaAu.                               5         magnetischen Materials auf
die Oberseite der Basisschicht, 15. The method of claim 11 wherein step (e)
includes     (C) Plattieren elner Schicht sines magneti- the use of CF4 as
ion milling material.               schen Materials (36) auf die Oberseite
der Keimschicht bis zu elner vorbestimmten 16. The method of claim 11
wherein step (c) includes  10  Dicke, laminating the central pole.
(d) Auftragen siner Photoresistschicht (38) auf die Schicht des
magnetischen Materials und Mustern des Photoresists, um einen er-
Patentanspruche                                         sten Magnetpol zu
definieren, 15        (e) Atzen des ungeschfltzten magnetischen 1.
Verfahren zum Herstellen sines Magnetkopfes            Materials (36) und
einer vorbestimmten Men- mit den folgenden Schritten:
ge an A1203 in der Basisschicht (30) durch lo- (a) Schaffen eines ersten
Magnetpoles (P1)          nenstrahischleifen, und aus elnem magnetischen
Material (36) durch          (f) Entfernen des Photoresists. Bilden des
ersten Poles uber einem Substrat  20 (30), derart, daS der Pol wenigstens
angena-  5. Verfahren nach Anspruch 1, bei dem der erste hert vertikale
Seitenwinde hat,                  Magnetpol (P1) durch die folgenden
Schritte ge- (b) Ablagern elner nichtmagnetischen Materi-     schaffen aet:
alschicht (40) schrig (42) von einer Selts auf   Sputtern einer
Basisschicht (30) von A1203 auf dem Substrat und elner vertikalen Seiten-
25    sin Gleitstucksubstrat (32), wand des ersten Poles, gebildet In
Schritt (a)   Abschelden einer Keimschicht (34) sines magne- und dadurch
Definieren sines nichtmagneti-       tischen Materials auf die Oberseite
der Basis- schen Spaltbereiches auf der vertikalen Sei-     schicht (30),
und tenwand des ersten Poles,                        durch eine Masks
Plattibren sines magnetischen (c) Auftragen einer vorgewahiten Masken-  30
Materials (36) auf der Keimschicht. schicht sInes Photoresists auf der
nlchtma- gnetischen Schicht nach der Abscheidung ei-   6. Verfahren zum
Herstellen eines Magnetkopfes ner Kelmschicht,
mit den folgenden Schritten: (d) Plattieren eines magnetischen Materials
(a) Auftragen einer Photoresistmaske (52) mit zum Bilden eines zweiten
Poles (P2) fiber der  35  imwesentlichen vertikalen Seitenwanden auf
nichtmagnetischen Schicht (40) durch die            ein nichtmagnetisches
Keimschichtsubstrat Photoresistmaske, wobei derzweite Pol hori-        (50)
auf einem Tragersubstrat, zontal bezflglich des ersten Poles versetzt Ist,
(b) unter einem steilen Winkel (56) Abschei- um so den nichtmagnetischen
Spaltbereich            den sines nichtmagnetischen Materials (54) als sine
Spaltschicht zwischen den ersten   40      gegen  die vertikalen
Seitenwinde der und zweiten Polen (P1, P2) zu definieren,
Photoresistmaske, (e) Entfernen des Photoresists, und                (c)
lonenschleifen der horizontalen Oberfla- (f) Entfernen von Oberschflssigem
magneti-          chen mit vertikalem Einfall und Zurficklassen schem
Material durch lonenschlelfen von der         eines Teiles des in Schritt
(b) abgeschiedenen entgegengesetzten Selts (44) von der Ab-  45
Materials (54), um als sine Spaltschicht zwi- scheidung des
nichtmagnetischen Materials           schen den Polen (58, 80), die in
Schritt (e) (40).                                               plattiert
sind, zu wirken, wobei dieser Teil des Materials sine Wand bildet, 2.
Verfahren nach Anspruch 1, bei dem das magne-          (d) chemisches
Abstreifen der Photoresist- tische Material (36) NiFe ist.             50
maske und Auftragen sines neuen Photore- sibtmusters, um die Geometrie der
in Schritt 3. Verfahren nach Anspruch 1, bei dem das Sub-            (e)
plattierten Pole (58, 60) zu definieren, wo- strat (30) und das
nichtmagnetische Material (40j      bel dieses neue Muster und die
Spaltmateri- Al203 sind, wobei das Substrat auf einem Gleit-        alwand
sine Polmaske bilden, stficksubstrat gebildet ist.               55
(e) Plattleren sines magnetischen Materials durch die Polmaske, urn die
Pole (58, 60) des 4. Verfahren nach Anspruch 1, bei dem der erste
Kopfes zu bilden, wobei die vertikale Dicke magnetische Pdl (P1) durch die
folgenden Schrit-       der Pole eine Spurbreite definiert. S 11111111
111111 111111111111111 *   C   L   M   S    *    11                 EP 0
332 320 B1                 12 7. Verfahren nach Anspruch 6, bel dem das
magne-   15. Verfahren nachAnspruch 11, beidemderSchritt(e) 



tische Material (58, 60) NiFe lst.                die Verwendung von CF4
als ein lonenschlelfma- trial umfaft 8. Verfahren nach Anspruch 6, bel dem
des nicht- magneteche Material (54) A1203 lst.        5   16 Verfahren nach
Anspruch 11, be! dem der Schritt (c) Gin Laminieren des zentralen Poles
umfaet. 9. Verfahren nach Anspruch 6, be! des Trigersub- strat TaAu lst.
Revendicatlons 10. Verfahren nach Anspruch 6, bel dem der Schritt(c)  lo
die Verwendung von CF4 als ein lonenschleifma-  1. Proc6de de fabrication
d'une tte magnitique terial umfafit.
comprenant les etapes sequentielles suivantes: (a) creation d'un premier
p8le magnetique 11. Verfahren zum Herstellen sines Dreipolmagnet-
(P1) A partir d'une matlere magnitique (36) kopfes mit den folgenden
Schritten:       15         en formant ledit premier pOle sur un substrat
(a) Auftragen einer Photoresistmaske (52)          (30) de sorte quo Is
pOle alt au molns des pa- auf sin nichtmagnetisches Keimschichtsub-
rols laterales approxlmativement verticales; strat (70),
(b) dipat d'une couche de matibre non ma- (b) Auftragen durch Abscheidung
unter stel-       gnitique (40), en blals (42), A partir d'un cOti lem
Winkel (76) sines inneren Spaltes sines  20   sur le substrat et une parol
laterale verticale nichtmagnetischen Materials (74) gegen sine        du
premier p6le forme A l'etape (a) et definis- vertikale Seltenwand des
Photoresists (72),        sent, de ce felt, une zone d'entrefer non ma- (c)
Auftragen sines magnetiachen Materials         gnetique sur la paroi
laterale verticale du pre- (78) durch Stellwinkelabscheidung auf den in-
mier pole; neren Spalt des nichtmagnetischen Materials  25   (C)
application d'un motif de masque pr6se- (74), um sinen zentralen Pol zu
bilden,            lectionni de resine photosensible sur la cou- (d)
Abscheiden unter steilem Winkel (76) si-       che non magnetique apres le
depOt d'une nes nichtmagnetischen Materials (80), um ei-       couche de
germs; ne nichtmagnetische Struktur gegen sine           (d) placage d'une
matiere magn6tique pour vertikale Seits des magnetischen Materials  30
former un second pole (P2) sur la couche non (78) zu bilden,
magn6tique (40) A travers le masque de resi- (e) lonenschleifen von
horizontalen Oberfila-      ne photosensible, le second pole 6tant d6pla-
chen des WerkstOckes nach Schritt (d) mit         c6 horizontalement par
rapport au premier normalem Einfall,                                 pole,
d6finissant ainsi la zone d'entrefer non (f) Abscheiden einer
nichtmagnetischen   35        magn6tique comme une couche d'entrefer
Schicht auf die nichtmagnetlache Struktur,        entre les premier et
second poles (P1, P2); die in Schritt (d) gebildet let be! einem steilen
(e) enlevement de la r6sine photosensible ; et Winkel, gefolgt durch
lonenschleifen bel nor-      (f) enlevement de la matiere magn6tique en
malem Einfall,                                    exces par usinage par
faisceau d'ions depuis (g) chemisches Abstreifen der Photoresist-  40    le
c8t6 oppos6 (44) A partir du d6pOtde lame- maske und Auftragen sines neuen
Photore-          tibre non magn6tique (40). sistmusters, um die Geometrie
von zwei Au- feren Polen (82, 84) zu definberen,         2. Proced6 selon
la revendication 1, dans lequel la (h) Abscheiden elnes magneteschen
Materials     matibre magn6tique (36) est du NiFe. mit einer gewulnschten
Geometfie mittels  45 Durchmaskenplattieren, um wenigstens die    3.
Procid6 selon la revendication 1, dans lequel le beiden AuSeren Pole
(82,84) zu bilden, wobel    substrat (30) et la matibre non magn6tique (40)
die vertikale Dicke der beiden Auleren Pole     sontenA1203,
lesubstratbtantform6surun subs- elne Spurbrelte definiert.
trat de patin. 50 12. Vsrfahren nach Anspruch 11, be! dem des ma-   4.
Procid6 selon la revendication 1, dans Isquel le gnetische Material (78)
NiFe st.                   premier p~le magn6tique (P1) est cr66 par les
6tapes suivantes: 13. Verfahren nach Anspruch 11, bel dem des nicht-
(a) pulv6fisation d'une couche de base de magnetische Material (74, 80)
AJ203 ist.  55         Al203 (30) sur un substrat de patin (32); (b) d6pbt
d'une couche de germs (34) de ma- 14. Verfahren nach Anspruch 11, bel dem
das Sub-         tibre magn6tique sur le sommet de la couche strat (70)
TaAu let.                                 de base; 7 *   C    L   M   S
*    13                 EP 0 332 320 B1                 14 (c) placage
d'une feullie do matiere magn6ti-  substrat portour est du TaAu. 



quo (36) aurle sommetde la couche de germe A une 6paisseur pred6terminee;
10. Procd6 solon la revendication 6, dans loquel (d) application d'une
couche de resine photo-  I'6tape (c) comprend l'utilisation de CF4 en tant
sensible (38) A la faulile de matiere magneti-   5  quo matiero d'usinage
par faisceau d'ions. quo et formation de motif aur la r6sine photo-
sensible pour dfinkr un premior pole magn6-  11. Procod6 de fabrication
d'une tteo magnetique A tique;
trois ples comprenant leas tapes aequentielles (o) gravure de la matiere
magnitique non pro-  suivantes: teige (36) etd'une quantite preddermln6e de
io  (a) application d'un masque de rhsine photo- A1203 dana la couche de
base (30) par usina-      sensible (72) A un substrat de couche de ger- ge
par faisceau d'Mons ; et                       me non magnhtique (70); (f)
enlevement de la resine photosensible.       (b) d6pot, par dhpot A angle
asgu (76), d'un en- trefer Interieur de matiure non magn6tique 5. Proced6
salon la revendication 1, dans lequel Is  s5  (74) contra uno parol
latirale verticale de la premier pole magnetique (P1) eat cr66 par les
resine photosensible (72); 6tapes sulvantes:
(c) depot d'une matiere magnhtique (78), par pulivrisatlon d'une couche de
base (30)        dpot A angle aigu, aur la matiere non magne- de A1203 sur
un substrat de patin (32);             tique d'entrefer int6riour (74) pour
former un depot d'une couche de germo (34) de ma-  20    pole central;
tiere magnetique aur Is sommot de la couche de       (d) d6pot a angle aigu
(78) d'une matlire non basn (30) ; et
magnitique (80) pour former une structure placage a travers le masqued'une
matiere       non magnetique contra un cot6 vertical de la magn6tique (36)
sur la couche de germe.              matiere magnetique (78); 25        (a)
usinage par faisceau d'Mons des surfaces 6. Proodh de fabrication d'une tWe
magn6tique          horizontales de la pieoe de travail apres l'tta-
comprenant les etapes sequentielles suivantos:       pe (d) avec une
incidence normale; (a) applicason d'un masque de rialne phoson-      (f)
d6pot d'une couche non magn6tique sur la aibae (52) ayant des paobi
lathares sensiblemant  structure non magnetique form6ea Al'tapo (d)
verticules A un substrat de couche de germe non  3o  A un angle algu sulvi
par un usinage par fais- magnhbque (50) surun substrat portour;
ceau d'ions A une Incidence normale; (b) dipOt a angle aigu (58) d'une
matlire non     (9) ellmination chimique du masque de rhsine magnetique
(54) contra los parole latirales ver-  photosensible et application d'un
nouveau ticales du masque de rialne photosensible;        motif de rhsine
photosensible pour definir la (c) usinage par faibceau d'ions des surfaces
35  ghom6trie des deux poles ext6rieurs (82,84); horizontales avec uno
Incidence verticale, en     (h) d6pot d'une matibre magn6tique ayant
laissant une partie de la matibre (54) dhposee a  une geom6trie souhaltee
par placage A tra- 1r6tape (b) pour agir on tant qua couche formant  vers
le masque, au moins pour former les entreferentrelespcles(58, 60)
plaqudsAl'Otapa     doux poles exterieurs (82, 84), I'hpaisseur (a), cotte
partie de la matibreformant una paroi;  40  verticale des daux ploes
exterieurs difinis- (d) elimination chimique du masque de rhsino      sant
une largeur de piste. photosensible et application d'un nouveau motif de
resine photosensible pour definir la  12. ProcWdi salon la revendication
11, dans loquel la geom6trie des ploes (58, 60) plaqu6s A 1'6ta-  matibre
magn6tique (78) oet du NiFe. pe (o), ce nouveau motif et la paroi de
matibre  45 d'entrefer formant un masque de plel;       13. Proc6dt salon
la revendication 11, dans lequel la (a) placage de matiere magnhtique A
travers    matibre non magnhtique (74, 80) est du A120. Ia masque de pole
pour former les pdles (58, 60) de la teit, l'hpalsseur verticale des poles
14. Proced6 salon la revendication 11, dans loquel le d6finissant une
largeur de plato.      so      substrat (70) eat du TaAu. 7. Procod6 salon
la revendlcation 6, dans loquel la  15. Prochd6 salon la revendication 11,
dana loqual matibre magn6tique (58, 60) est du NiFe.          1'6tape (a)
comprend l'utilisation de CF4 en tant qua matibre d'usinage par faisoeau
d'lons. 8. Proc6d6 selon la revendicatbon 6, dana loquol la  55 matibre non
magnetique (54) est du A1203.      16. Procede salon la revendication 11,
dana laquel I'ttape (c) comprend le laminage du pole central. 9. Proc6di
selon la revendication 6, dans lequol le I 1111111 111111 1111111111111111
*  CLM S*    


