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acceptable methods of making and using a high volume thin film single pole
piece head for per- This invention relates to magnetic heads for
pendicular recording. perpendicular magnetic recording systems.
Therefore, it is an objective of this invention to This invention relates
generally to a magnetic   5   provide an improved magnetic head suitable
for head for a perpendicular recording system, and    use In perpendicular
magnetic recording. more particularly, to a thin film magnetic head
This invention provides a read/vrite head for .which is especially adapted
for recording on dou-  use in recording and reading data on perpendicular
.ible-sided/double-layer disc or media, and a pro-  recording media,
comprising a first elongate mag' incess for forming that head.
to  netic Vmember and a second U-shaped member *   In conventional magnetic
recording media, data  havingxja base and two legs, said base extending '-s
recorded by magnetizing the magnetic layer of  parallel to said elongate
member and said legs the media in a longitudinal direction parallelhb the
being supported by and integral with said base and .- ,direction of
relative movement between the mag-  extending towards a first face of said
elongate netic medium and the transducer, or head, posi-  is   member, one
of said legs being longer than the tioned adjacent to the medium. In
perpendicular   other, and said first and second members being recording,
data is recorded by magnetizing the    secured together with an open gap
portion defined magnetic recording layer in the direction perpen-  between
the shorter leg of said second U-shaped dicular to the surface of the
medium.             member and said first elongate magnetic member, A-
Magnetic recording transducers generally fall  20  said gap portion being
adapted to be proximate to into two classes; ring-type heads such as that
said recording medium during use of read/write disclosed in JP-A-60/20906
that employ magnetic   head, said first elongate member comprising a
material generally in the shape of a ring for defin-  magnetic member
having an elongate thin film lay- ing a magnetic path, the ring having a
gap therein  er of high permeability magnetic material carried for defining
the location of the data recorded, and   25  on and extending
longitudinally, along said first face single pole piece heads that employ
an elongated  of said first member and terminating substantially strip of
high saturation flux density material to link  flush with said first member
proximate said record- the magnetic flux being sensed by the head with
ing medium in a pole tip whose end has a width an operatively associated
coil. In ring-type heads,  and thickness operable to establish the
resolution as noted above, the resolution of the head is a   30  of the
head when said head is used for accessing function of the length of the
gap, whereas in single  information; characterised in that said first
elongate pole piece heads, the resolution is a function of the  magnetic
member terminates in a region having a thickness of the pole piece at its
tip., Ring-type  narrow end slanted in part towards said pole tip, heads
have long been used in longitudinal record-  whereby; when driven by a
write current, said nar- ing and have also been proposed for use in per-
35  rowed end of said first elongate magnetic member pendicular recording.
However, since a major ad-  will saturate magnetically leaving said pole
tip end vantage of perpendicular recording is the ability to  as the only
effective recording surface of said -R. .0 read and write data at high
density, the use of ring-  head. type heads in perpendicular recording has
not        The invention provides a head suitable for ver- been' considered
advantageous because the pulse  4o  tical magnetic recording that is
relatively simple to widths obtained with ring-type heads tend to lead
fabricate on a practical and reliable basis, that cane to peak shift
problems at high density. Further,  be handled and used under normal
conditions with- ring-type heads often provide asymmetric pulse    out
special precautions, and that can be accurately shapes and in general give
rise to difficulties in  positioned over a location to be accessed on the
reading and writing at ultra high densities. Ring-  4s  storage media. type
heads as now known cannot be used with all    . A further feature of the
invention is a main pole perpendicular recording'media.
which includes a thin film layer of magnetic ma- IEEE Transactions on
Magnetics, Mag. 23,      terial as the read/write pole piece, thereby
provid- September 1987, No. 5, pages 2407-2409, disclose  ing a main pole
that is relatively thin so that the a typical single pole piece head in
which an elon-  so  horizontal extent of each recorded bit is very limit-
gate magnetic member slants towards a pole tip.   ed, thereby maximizing
the density of the recorded Single pole piece heads offer the advantage of
high  data. resolution if the pole piece is made by thin film    The
vertical magnetic recording head is rela- deposition techniques. With thin
film deposition,  tively easily incorporated into disc drives by sup- pole
pieces of less than one micron thickness can   56  porting it on a slider
of the type already known and be obtained, which would enable the head to
read  developed in the disc drive art and is capable of informtion stored
at very high densities. However,  being adapted to reliable mass production
tech- there has not yet been developed commercially     niques so that
significant volumes of the heads 
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fabricated.                                   The following is a
description of a specific ~-'    To facilitate the construction of the
magnetic  embodiment of the invention, reference being head, the U-shaped
member is initially formed with  made to the accompanying drawings, in
which: a portion of the lower leg incorporating a step or a  Figure 1 is a
schematic elevational view of a spacer deposited with thin film deposition
tech-   5  magnetic head for perpendicular recording me- nique which may be
fastened below the region of     dia formed in accordance with this
invention; the thin film which is to function as the pole tip  Figure 2
shows a perspective view of the mag- - end. Selection of method depends on
dimensions      netic head of this invention incorporated in a 4-: of the
gap requiredifor particular application of the  slder for positioning over
the magnetic media; !i' head. By lapping off the bottom portion of the  to
Figures 3A-3B illustrate steps in the process of - elongate member, the
thin film pole piece which it  foining the magnetic head of this invention
(Fig.. carries, and the lower leg of the U including the   3A} and steps in
the prior art process of forming :entire step portion, a pole tip having a
flatribottom  a magnetic head (Fig. 3B); surface and supported by an
elongate magnetic       Figs 3GC and 3D provide comparative illustrations
member and spaced a fixed distance from the flux  15    and the probe tips
used, in the present invention collecting tip of the U-shaped member of the
head   and these used by others respectively; is reliably forrned.
Figure 4 is a flow chart of the basic steps of The invention also provides
a method for mak-    forming a magnetic head in accordance with this
Y,,,,,G  ing a read/write head according to the invention for  invention.
use in recording and reading data on perpendicular  20  Refdering to Fig.
1, it can be seen that the head recording media comprising the steps of
forming a  10 is positioned over the magnetic recording media substrate of
magnetic material having a film bear-  12 which consists of a hard magnetic
layer 14 with ing surface, forming in said substrate (54) a face  vertical
orientation, a soft magnetic underlayer 16, forming an acute angle with
said film bearing sur-  and a substrate 18 supporting the first two layers.
face and filling in space adjacent to said face with  25  The head 10,
shown in a vertical section of a a non-magnetic material (58), laying down
a probe  preferred embodiment above the magnetic media film of a highly
magnetically permeable and high  12, includes a thin film main pole 20
comprising a saturation density material forming a pole on said  thin film
of magnetic material, ending in a probe tip film bearing surface of said
substrate of magnetic  22 positionable above the top surface of the re-
material forming a U-shaped member comprising   30  cording media 12. The
effective length and width of first and second leg members and a base
member,  this pole tip piece 22 will determine the efficiency said second
leg member including a step portion   with which bits can be packed onto
the recording defining a desired finished gap length between said  media.
Therefore, it is an objective of this invention U-shaped member and said
probe film, and an       and a critical advantage that elongate magnetic
unstopped portion so that only the portion of said  35  member 26 has a
flat tip 24 of such dimensions second leg member including said step
portion is  that it will magnetically saturate in the tip region of the
same length as said first leg member, fas-  during the recording process so
that the thin films , toning said legs of said second member including
pole is the only high permeability material in the said step portion of
said second leg to said probe  pole/gap region. The use of this tip 24
correctly film layed down on said substrate of magnetic  4o  dimensioned
and the correct write current provides material to define an integral
magnetic member,   a very high bit packing density in the longitudinal said
magnetic member defining a gap between       direction, the critical
recording direction in a per- said probe film and said unstopped portion of
said  pendicular recording system. second leg member, lapping said magnetic
mem-        the thin film main pole 20 is supported on an ber to cut off a
region of said substrate of magnetic  45  elongate piece of magnetic
material 26. This elon- material, said probe film, and said second leg
gate piece 26 which is made of ferrite or the like is member including said
step portion, thereby for-  provided to complete the magnetic circuit, as
well ming a magnetic member having said defined gap    as to support the
thin film main pole. The ener- between said probe film and said second leg
mem-  gising coil 30 may be mounted on this elongate ber, the pole Up
having a flat surface substantially  so  magnetic piece 26 or on the back
bar 32. The flush with said lapped region of said substrate of  magnetic
elongate piece 26, in addition to closing magnetic material, and cutting
said magnetic mem-  the magnetic circuit, serves to carry the magnetic ber
Into a plurality of magnetic heads having said  flux down to the pole Up
22, to concentrate a large defined gap between said probe film and said
amount of flux at this pole tip and provide reliable 



second leg member, wherein when said magnetic  55  reading and recording of
data on the magnetic heads are used in a system to read or write data to
substrate. a recording medium, said flat surface of said pole   The
magnetic circuit is completed through a tip is parallel to said recording
medium.         yoke comprising a first leg 34, the back bar 32, 3    5
EP 0 315 361 B1                    6 and a lower leg 36. As will become
apparent in a   profiled and cut (step 62) to form the back bar 64
discussion of the process used to form this mag-      of the finished head
(shown in Figure 3A). It will be netic head, the process disclosed herein
is capable  seen that this generally U-shaped back bar 64 of of reliably
spacing the lower leg 36 across a very  magnetic material includes base
member 66 which narrow gap 38 from the main pole tip 22. In this   5   will
typically be used to support the coil, and first way, a much higher
resolution data recording head  and second legs 68, 70. One of the legs 70
has a is provided, without the broad pulse widths typi-  foot 71 that will
serve as the flux collector located cally associated with prior efforts
in'this field. In  across the gap from main pole 24. This leg 70 is use,
during writing the objective is to saturate the  formed oth a step 74, this
step extending out a regions 22, 37 concentrating the flux in the tip 24.
io  distance equal to the desired finished gap length The result is a
probe-like effect that writes very  between -back bar 64 and elongate
member and high resolution bits on the magnetic layer. For    probe pore
56. The base of the leg 70 also in- reading, there is no saturation of the
regions-and  cludes an unstopped portion 76 which will be filled  At the
head acts like a narrow gap ring head.    -    with glass to define the
finished gap. The heads 10 shown in Figure 1 are adapted to  15  As the
next step (step 78), back bar 64 is be mounted in a slider 3 shown in
Figure 2 for use  bonded to elongate bar 54 to form a block which in a
Winchester disc drive. This slider 39 Is -of a  will eventually be cut into
a plurality of heads. type already well known in this technology, and
Glass is then flowed into the gap 76 to fix the gap details of its
construction need not be disclosed in  length between the base of the leg
70 and the detaif herein. The slider, the lower right hand por-  20
elongate ferrite bar and specifically, the probe 56 tion of which is shown
cut away to illustrate the  and probe tip. As annealing is temperature
depen- mounting of the magnetic head, includes air bear-  dent, it is also
accomplished at this time if the ing surfaces 40,42 for causing the head 10
and its  desired temperature is reached. The region 61 recording probe tip
22 to fly just over the surface  could also be filled with bonding glass at
this time. of a Winchester hard disc. The main core of the   25  After
separation (step 82) of bar into cores, each magnetic head can be
preferably mounted at the     core is cut and bonded (step 84) into one of
a trailing portion of one of the air bearing surfaces  plurality of heads
of the type shown in Figure 1, 42, as shown at the right of Figure 2, with
the    after which it is lapped to define a pole width in a trailing edge
or back bar 32 exposed so that the   manner, for example, as shown in
US-A-4,839,761. coil 30 may be mounted thereon for energizing the   30  In
the course of this cutting step, a cut is made magnetic circuit defined by
the head 10.           across the line marked "Finished Surface" 86 in An
outline of the process to make the head of   Figure 3A: In this way, the
probe pole 56 is fab- the present invention is disclosed here with refer-
ricated with a flat surface indicated at 24 in Figure ence to Figure 4. The
major difference between the  1 of very fine dimensions. This probe pole
tip .24 process used to form this invention and the pro-  35  Will define
the bit recording density of the finished cess to form the type of heads
shown in Figures -  head. The ferrite backing bar 54 for this probe pole 3B
and 3D used by others, appears from a com-      may also include a short,
flat surface 86 (Figure  - i 'I  parison of Figures 3A (showing the head of
this     3C). invention) and 3B (showing a-head of the type         To
concentrate the flux of the magnetic circuit manufacture in our above
specification). The pro-  40  at the probe tip 24, the region 87 in actual
opera- cess begins by machining and lapping a magnetic   tion will saturate
magnetically, effectively defining substrate (54) (step 50) and then
depositing a     the magnetic length of the pole tip. probe film (56),
Alfesil, for example, on this mag-   The advantages of this product over
the pro- netic substrate (step 52). This defines one of the  cess disclosed
in US-A-4,839,761 referred to above primary head formation as purchased by
others..    45  are that in fabrication of the product shown in As can be
seen looking at Figure 3A, the step   Figure 3D, a 30" angle must be formed
on the 50 of machining the ferrite substrate to form the  ferrite with a
sharp point indicated generally at 90 substrate 54 may include cutting off
the foot region  in order to properly concentrate the magnetic flux 58 of
the elongate piece 54 at an acute angle with  at the tip of the probe film
supported on a non- the probe film 56. This foot region 58 will then be
6o   magnetic back bar 92 was extremely difficult to 



filled in with a non-magnetic material in order to  achieve. No such sharp
point is formed in the provide an elongate block 59 that is longer than the
claimed probe. Also, it is apparent from an inspec- finished member needs
to be. The probe film 56 is  tion of Figure 3B that proper alignment of the
back then deposited (step 52) over the full length of this  bar 94, ferrite
bar 96 and support 92 all become elongate block.
ss  critical along with the machining of the sharp point In a sequence of
steps starting with a separate  90 on the ferrite bar 96. In the present
product, piece of magnetic material, a bar of magnetic ma-  because of the
lapping step used to form the terial such as MZ ferrite is machined (step
60),   finished head, alignment is less critical. 4    7                 EP
0315361 B1                       8 Finally, in the finished design.
provided by the   from said surface of said perpendicular record- design of
Figure 3D, it was expected that there        ing media (12). would be some
loss of magnetic flux between the end of the tip 90 and the end of the
probe pole    4. A read/write head as in any of Claims 1 to 2, defined by
the magnetic probe film; in the design   5.  characterised in that said
U-shaped member of Figure 3C, no such loss is expected. Thus, in       (32,
34, 36) comprises magnetic material, a actual use, the write process
becomes consider-        magnetic circuit for accessing data on said ably
more accurate.,                                   media being completed
through said U-shaped magnetic member, said elongate member (20, ;Clalms
la   *  20). said pole tip end (22) and said magnetic recording media (12).
1. A read/write head for- use in recording and reading data on
perpendicular recording media   5. A readtwrite head -as in claim 4,
characterised -6- (12), comprising a first elongate magnetic         in
that a corner of said head defined by said member (20, 26) and a second
U-shaped   is         upwardly inclined surface is filled with a non-
member (32, 34, 36) having a base (32) and         magnetic material (58),
so that the end (22) of two legs (34, 36), said base extending parallel
said elongate member (20) proximate the re- to said elongate member and
said legs being        cording surface is mechanically protected and
supported by and integral with said base and       to avoid vacancy in air
bearing surfaces when - extending towards a first face of said elongate  20
said head is used in a read/write system. member, one of said legs (34)
being longer than the other (36), and said first and second  6. A method
for making a read/write head accord- members being secured together with an
open        ing to any of claims 1 to 5 for use in recording gap portion
(38) defined between the shorter       and reading data on perpendicular
recording leg (36) of said second U-shaped member and   2s   media
comprising the steps of: said first elongate magnetic member, said gap
forming a substrate (54) of magnetic ma- portion being adapted to be
proximate to said      terial having a film bearing surface (step 50),
recording medium  during use of read/write            forming in said
substrate (54) a face for- head, said first elongate member comprising a
ming an acute angle with said film bearing magnetic member (26) having an
elongate thin  30   surface and filling in space adjacent to said film
layer (20) of high permeability magnetic      face with a non-magnetic
material (58), material carried on and extending longitudinally      laying
down a probe film (56) of a highly along said first face of said first
member and     magnetically permeable and high saturation terminating
substantially flush with said first    density - material forming a pole on
said film' member proximate said recording medium in a   as   bearing
surface of said substrate of magnetic pole tip (22) whose end (24) has a
width and       material (step 52). thickness operable to establish the
resolution       - forming a U-shaped member (64) compris- of the head when
said head is used for acces-      ing first (68) and second (70) leg
members and sing information; characterised in- that said first  a base
member (66) (step 60), said second leg elongate magnetic member (26)
terminates in  40    member (70) including a step portion (74) de- a
region. having a narrow end slanted in part      fining a desired finished
gap length between towards said pole tip (22), whereby, when          said
U-shaped member (64) and said probe driven by a write current, said
narrowed end       film (56), and an unstepped portion (76) so that (87) of
said first elongate magnetic member        only the portion of said second
leg member (20, 26) will saturate magnetically leaving said  4s  including
said step portion (74) is of the same pole tip end (24) as the only
effective record-    length as said first leg member (step 62), 



ing surface of said head.                             fastening said legs
of said second member (64) including said step portion of said second 2. A
read/write head as in Claim 1, characterised   - leg to said probe film
layed down on said in that said pole tip end (24) comprises a flat  50
substrate of magnetic material to define an surface parallel to the surface
of said per-       integral magnetic member, said magnetic pendicular
recording media (12).                   member defining a gap between said
probe film (56) and said unstepped portion (76) of 3  A read/write head as
in Claim 2, characterised      said second leg member (step 78), in that
said elongate magnetic member (26)  5s        lapping said magnetic member
to cut off a includes a bottom region facing said perpen-       region of
said substrate of magnetic material dicular recording medium, said bottom
region       (54), said probe film , and said second leg terminating in a
face inclined upwardly away        member including said step portion,
thereby 5    7                 EP 0 315 361 B1                    8
Finally, in the finished design provided by the    from said surface of
said perpendicular record- design of Figure 3D, it was expected that there
ing media (12). would be some loss of magnetic flux between the end of the
tip 90 and the end of the probe pole    4. A read/write head as in any of
Claims 1 to 2, defined by the magnetic probe film; in the design   5
characterised in that said U-shaped member of Figure 3C, no such loss is
expected. Thus, in      (32, 34, 36) comprises magnetic material, a actual
use, the write process becomes consider-        magnetic circuit for
accessing data on said ably more accurate.
media being completed through said Uishaped mg magnetic member, said
elongate member (20, Clams                                          to10
26), said pole tip end (22) and said magnetic NPe i
recording media (12). 1. A read/write head for use in recording and a
reading data on perpendicular recording media   5. A read/write head as in
claim 4, characterised iir (12), comprising a first elongate magnetic
in that a comer of said head defined by said * member (20, 28) and a second
U-shaped   15       upwardly inclined surface Is filled with a non- .
member (32, 34, 36) having a base (32) and        magnetic material (58).
so that the end (22) of two legs (34, 36), said base extending parallel
said elongate member (20) proximate the re- to said elongate member and
said legs being        cording surface is mechanically protected and
supported by and integral with said base and       to avoid vacancy in air
bearing surfaces when - extending towards a first face of said elongate  20
said head is used in a read/write system. member, one of said legs (34)
being longer than the other (36), and said first and second  6. A method
for making a read/write head accord- members being secured together with an
open        ing to any of claims 1 to 5 for use in recording gap portion
(38) defined between the shorter       and reading data on perpendicular
recording leg (36) of said second U-shaped member and   25   media
comprising the steps of: said first elongate magnetic member, said gap
forming a substrate (54) of magnetic ma- portion being adapted to be
proximate to said      terial having a film bearing surface (step 50),
recording medium  during use of read/write            forming in said
substrate (54) a face for- head, said first elongate member comprising a
ming an acute angle with said film bearing magnetic member (26) having an
elongate thin  30   surface and filling in space adjacent to said film
layer (20) of high permeability magnetic      face with a non-magnetic
material (58), material carried on and extending longitudinally      laying
down a probe film (56) of a highly along said first face of said first
member and     magnetically permeable and high saturation terminating
substantially flush with said first    density material forming a pole on
said film member proximate said recording medium in a   3s   bearing
surface of said substrate of magnetic pole tip (22) whose end (24) has a
width and       material (step 52), thickness operable to establish the
resolution        forming a U-shaped member (64) compris- i   of the head
when said head is used for acces-   ing first (68) and second (70) leg
members and, sing information; characterised in that said first  a base
member (66) (step 60), said second leg elongate magnetic member (26)
terminates in  40    member (70) including a step portion (74) de- a
region. having a narrow end slanted in part      fining a desired finished
gap length between towards said pole tip (22), whereby, when          said
U-shaped member (64) and said probe 



driven by a write current, said narrowed end       film (56), and an
unstopped portion (76) so that (87) of said first elongate magnetic member
only the portion of said second leg member (20. 26) will saturate
magnetically leaving said  45  including said step portion (74) is of the
same pole tip end (24) as the only effective record-    length as said
first leg member (step 62), ing surface of said head.
fastening said legs of said second member (64) including said step portion
of said second 2. A read/write head as in Claim 1, characterised      leg
to said probe film layed down on said in that said pole tip end (24)
comprises a flat  so  substrate of magnetic material to define an surface
parallel to the surface of said per-       integral magnetic member, said
magnetic pendicular recording media (12).                   member defining
a gap between said probe film (56) and said unstopped portion (76) of 3. A
readwite head as in Claim 2, characterised        said second leg member
(step 78), in that said elongate magnetic member (26)  as        lapping
said magnetic member to cut off a includes a bottom region facing said
perpen-       region of said substrate of magnetic material dicular
recording medium, said bottom region       (54), said probe film , and said
second leg terminating in a face inclined upwardly away       member
including said step portion, thereby 5                1 1ligIIIIIll
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10 forming a magnetic member having said de-         die von der ersten
Fl~che des ersten Elements fined gap between said probe film and said
getragen wird und sich in tLangsrichtung dieser second leg member, the pole
tip (24) having a     Fliche erstreckt und etwa auf gleicher Hohe flat
surface substantially flush with said lapped  mit dem ersten Element in
unmittelbarer NAhe region (86) of said substrate of magnetic ma-   5  des
Aufzeichnungsmediums in einer Polspitze terial, and
(22) abschlieBt, deren Ende (24) eine Breite cutting said magnetic member
into a plu-       und Dicke aufweist, die der Auflosung -des rality of
magnetic heads having said defined      Kopfes dienen, wenn der Kopf fOr
den Zugriff aagap between said probe film (58) and said         auf
Infbdrmationen verwendetiwird; dadurch ge- -second leg member (step 82),
'     O      kennzelchnet, daB das erste lIngliche Magnet- I wherein when
said magnetic heads are          element (26) in einem Bereich mit einem
ver- used in a system to read or write data to a       engteri-Ende
abschlieBt, das sich zum Teil in recording medium, said flat surface of
said       Richtungjder Polspitze (22) neigt, wobei das    V ;pole tip (24)
is parallel to said recording rne-  verengte Ende (87) des ersten
linglichen Ma- diurm.           ,5
gnetelements (20, 26), wepn es von einem Schreibstrom gespeist wird,
magnetisch gesIt- 7. A method as in Claim 6 further including the
tigt wird, wodurch das Ende der Polspitze (24) step of filing said gap
between said probe film   zur einzigen wirksamen Aufzeichnungsoberfla- B
(56) and said second leg (70) with glass to fix   che des Kopfes wird. the
spaced-apart distance between said pole  20 tip and said second leg.
2. Lese/Schreib-Kopf nach Anspruch 1, dadurch gekennzeichnet, daB die
Polspitze (24) eine 8. A method as in Claim 7 wherein said lapping
ebene Oberflache parallel zur Oberflache des step includes the step of
cutting off a portion   senkrechten Aufzeichnungsmediums (12) auf- of said
acute angle face region of said sub-  25  weist. strate of magnetic
material (54) to form said flat surface (86) of said substrate and said
flat  3. Lese/Schreib-Kopf nach Anspruch 2, dadurch surface of said pole
tip (24) parallel to the     gekennzeichnet, daB das langliche Magnetele-
surface of said recording medium in said sys-     ment (26) elnen unteren,
dem senkrechten Auf- tem.                                      30
zeichnungsmedium zugewandten Bereich ein- schilelit, wobei der untere
Bereich in einer PatentansprUche
Flache abschlieBt, die von der Oberflache des senkrechten
Aufzeichnungsmediums   (12) 1. Lose/Schreib-Kopf zur Verwendung beim Auf-
schrig in Aufwartsrichtung angeordnet ist. zeichnen und Lesen von Daten auf
einem   35 senkrechten Aufzeichnungsmedium (12) mit ei-   4.
Lese/Schreib-Kopf nach Anspruch 1 oder 2, nem ersten langlichen
Magnetelement (20, 26)      dadurch gekennzeichnet, daB das U-formige 



und einem zweiten U-formigen Element (32,         Element (32, 34, 36)
Magnetmaterial enthalt, 34,36), das eine Basis (32)'utid zwei Schenkel
wobei ein magnetischer Kreis zum Zugriff auf (34, 36) aufweist, wobei sich
die Basis parallel  40  Daten auf dem Medium -Uber das U-f6rmige zu dem
linglichen Element erstreckt und die       Magnetelement, das llngliche
Element (20, Schenkel von der Basis gehalten werden und        26), das
Polspitzenende (22) und das Magnet- mit dieser einen Teil bilden und sich
in Rich-    aufzeichnungsmedium (12) geschlossen ist. tung einer ersten
Riche des linglichen Ele- ments erstrecken, wobei ein Schenkel (34) lan!-
45  5. Lese/Schreib-Kopf nach Anspruch 4, dadurch ger ist als der andere
(36) und wobei das erste   gekennzeichnet, daB eine Ecke des durch die und
das zweite Element mit einem offenen          schrag in Aufwartsrichtung
angeordnete Ober- Spaltabschnitt (38) aneinander befestigt sind,    flache
gebildeten Kopfes mit einem nichtma- der zwischen dem kOrzeren Schenkel
(36) des       gnetischen Material (58) geflilt ist, so daS das zweiten
U-formigen Elements und dem ersten   5o   Ende (22) des langlichen Elements
(20) in un- linglichen Magnetelement gebildet wird, wobei     mittelbarer
Nihe der Aufzeichnungsoberfliche der Spaltabschnitt derart gebildet ist,
daB er    mechanisch geschUtzt wird, und um eine Lee- wahrend der
Verwendung des Lese/Schreib-          re in luftlagernden Oberflichen zu
verhindern, Kopfes in unmittelbarer Nihe des Aufzeich-        wenn der Kopf
in einem LselSchreib-System nungsmediums ist, wobei das erste lIngliche  55
verwendet wird. Element ein Magnetelement (26) mit elner lInglichen, dUnnen
Filmschicht (20) eines Ma-  6. Verfahren zur Herstellung eines
Lese/Schreib- gnetmaterials von hoher Permeabilitit aufweist,   Kopfes nach
elnem der Ansprtche 1 bis 5 zur 6                       zlllll EI III l
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Aufzeichnung und dem        7. Verfahren nach Anspruch 6 mit dem weiteren
Lesen von Daten auf einem senkrechten Auf-        Schritt. Fallen des
Spalts zwischen dem PrOf- zeichnungsmedlum mit den folgenden Schrit-
film (56) und dem zweiten Schenkel (70) mit ten:
Glas, um den Zwischenabstand zwischen der Bilden eines Substrats (54) aus
Magnet-   5    Polspitze und dem zweiten Schenkel zu befe- material mit
einer filmtragenden Oberflache       stigen. (Schritt 50), Bilden einer
Flache in dem Substrat (54),  8  Verfahren nach Anspruch 7, wobel der
Schrift 'die einen spitzen Winkel mit der filmtragenden     des L~ppens den
Schrtt des Abschneidens ,$Schicht bildet, und FUllen des neben der Fla-  10
einesAbschnitts des spitzwinkligen Flachenbe- is;che liegenden Raumes mit
einem nichtmagne-       reichssdes Substrats aus Magnetmaterial (54)
tischen Material (58),                            umfaft. zur Bildung der
ebenen Oberflache (86) Auflegen eines PrOffilms (56) aus einem        des
Substrats und der ebenen Oberflache der Material von hoher magnetischer
Permeabilitat     Polspitze. (24) parallel zu der Oberfliche des und hoher
Stffigungsdichte und Bilden elnes   15  Aufzeichnungsmediums in dem System.
P~ols auf der fllmtragenden Oberfilche aus dem Substrat aus Magnetmaterial
(Schritt 52),  Revendlcatlons Bilden eines U-formigen Elements (64) mit
einem ersten (68) und elnem zweiten Schen-     1. Thte de lecture/6criture
a utiliser dans l'enre- kelelement 70) und einem Basiselement (66)  20
gistrement et la lecture de donnees sur des (Schritt 60), wobei das zweite
Schenkelelement    supports (12) d'enregistrement perpendiculaire, (70)
elnen Stufenabschnitt (74) autweist und       comportant un premier 6l6ment
magnetique eine erwUnschte Fertig-Spaltbreite zwischen        allong6 (20,
26) et un second 6lement (32, 34, dem U-formigen Element (64) und dem Prif-
36) de forme en U ayant une base (32) et deux film (56) bildet, sowie einen
ungestuften Ab-  25  branches (34, 36), ladite base s'etendant paral-
schnitt (76), so daB nur der Abschnitt des         Iblement audit 6l6ment
allonge et lesdites zweiten Schenkelelements mit dem Stufenab-
branches etant support~es par ladite base schnitt (74) von gleicher Lange
ist wie das        avec laquelle elles sont r~alisees d'une seule erste
Schenkelelement (Schritt 62),                pibce et s'6tendant vers une
premiere face Befestigen der Schenkel des zweiten Ele-  30   dudit dlement
allonge, l'une (34) desdites bran- ments (64) mit dem Stufenabschnift des
zwel-      ches etant plus longue que l'autre branche *ten Schenkels an den
auf das Substrat aus         (36), et lesdits premier et second elements
Magnetmaterial zur Bildung eines integralen       etant assujettis Pun a
l'autre de fagon qu'une 



Magnetelements aufgelegten Pr~ffilm, wobei         partie a intervalle
ouvert (38) soit d6finie entre das Magnetelement einen Spalt zwischen dem
35   la branche courte (36) dudit second 6l6ment PrUffilm (56) und dem
ungestuften Abschnitt       de forme en U et ledit premier 6l6ment ma- (76)
des zweiten Schenkelelements bildet           gn6tique allonge, ladite
partie a intervalle tant (Schritt 78),
destinee a 8tre proche dudit support -d'enregis- LUppen des Magnetelements,
um den Be-          trement pendant l'utilisation de la tete de lectu-
reich des Substrats des Magnetmaterials (54),  40  reldcriture, ledit
premier dldment allong6 com- des PrOffilms und des zweiten Schenkelele-
prenant un 6I6ment magndtique (26) ayant une ments mit dem  Stufenabschnitt
abzuschnei-        couche allong6e (20) en film mince en matiere den,
wodurch ein Magnetelement mit dem zwi-        & haute perm6abilite
magnetlque portee sur et schen dem PrOffilm und dem zweiten Schen-
s'6tendant longitudinalement sur ladite premie- kelelement gebildeten Spalt
gebildet wird, wo-  45  re face dudit premier 6lement et se terminant bei
die Polspitze (24) eine ebene Oberflache      sensiblement au niveau dudit
premier 6l6ment auf etwa gleicher Hohe mit dem gelappten           &
proximit4 dudit support d'enregistrement Bereich (86) des Substrats aus
Magnetmaterial     dans un bout polaire (22) dont l'extrdmit4 (24)
aufweist, und                                     a une largeur et une
dpaisseur agissant de Zerschneiden  des  Magnetelements  in  5o      fagon
a dtablir la resolution de la tete lorsque mehrere Magnetk~pfe mit einem
zwischen           ladite tate est utilis6e pour acceder a une dem PrOffilm
(56) und dem zweiten Schenkel-       information ; caract6ris6e en ce que
ledit pre- element gebildeten Spalt (Schritt 82),             mier 6lment
magnetique allonge (26) aboutit wobei die ebene Oberflache der Polspitze
dans une r6gion ayant une extr6mite etroite (24), wenn die Magnetk6pfe in
einem System   65   inclinee en partie vers ledit bout polaire (22), zum
Lesen oder Schreiben von Daten auf ei-         grace h quoi, lorsqu'elle
est attaquee par un nem Aufzeichnungsmedium verwendet werden,
courant d'6criture, ladit extr6mit4 r~tr~cie (87) parallel zum
Aufzeichnungsmedium ist.             dudit premier 6lement magn6tique
allong6 (20, 7                    1lllllll  ll ii lll    13
EP 0 315 361 BI                    14 26) se sature magnetiquement,
laissant ladite      re A haute permeabilite magnetique et haute extremite
(24) du bout polaire en tant que         densite de saturation, formant un
p8le, sur seule surface d'enregistrement efficace de la-    ladite surface
de support de film dudit substrat dite tMte.
en matibre magnetique (etape 52), 5          a former un element (64) de
forme en U 2. Tete de lecture/6criture selon la revendication
compronant des premier (68) et second (70) 1, caract~tis~e en ce quo ladite
extrdmitd (24)    4lements de branches et un element de base du bout
polaire presente une surface plate         (66) (6tape 60), ledit second
el6ment de bran- parallble a la surface desdits supports (12)       che
(70) z-omprenant une partie epaul6e (74) d'enregistrement perpendiculaire.
10      definissant une longuour d'intervalle fini sou- haitee ente ledit
6lement (64) de forme en U &  TIte de lecture/ecriture solon la
revendication     et ledit film (56) de sonde, et une partie non 2,
caract6ris6e en ce quo ledit 6lement magn4-     epaul6o (76) de manibre quo
seule la partie tiquew allong6 (26) comprend une r6gion ife1-      dudit
second 6l6ment de branche comprenant rieure faisant face audit support
d'enregistre-  15  ladite partie epaul6e (74) soit de la meme ment
:perpendiculaire, ladito r6gion inf6rieure   longueur que ledit premier
6l6ment de branche so terminant par une face inclin6e vers le haut   (dtape
62), et a l'ecart de ladite surface dudit support (12)     & fixer lesdites
branches dudit second e16- >-    d'enregistrement perpendiculaire.
ment (64), comprenant ladite partle 6paulee de 20     ladite seconde
branche, audit film de sonde 4. Tfte de lecturel6criture solon l'une des
reven-     depos6 sur ledit substrat en matiere magnetl- dications I et 2,
caract6ris6o en ce quo ledit     quo pour definir un 6lement magnetique
int6- el6ment (32, 34, 36) de forme en U comprend        gre, ledit 6lement
magn6tique d6finissant un une matibre magn6tique, un circuit magn6tique
intervalle entre ledit film (56) do sonde et ladite pour l'acces a des
donnees sur lesdits sup-  25    partie non 6paul6e (76) dudit second
6l6ment ports etant complet6 par ledit el6ment magn6-      de branche
(etape 78), tique de forme en U, ledit el6ment allong6 (20,        a
rectifier ledit 6l6ment magn6tique pour 26), ladite extr6mit6 (22) du bout
polaire et      sectionner une region dudit substrat en matiere ledit
support d'enregistrement magn6tique          magn6tique (54), dudit film de
sonde et dudit 



(12).                                      30      second 6l6ment de
branche comprenant ladite partie epaulee, formant ainsi un 6l6ment ma- 5.
TOte de lectureo/criture solon la revendication     gn6tique ayant ledit
intervalle d6fini entre ledit 4, caracteris6e en ce qu'un angle de ladite
tote   film de sonde et ledit second 6l6ment de bran- dMfini par ladite
surface inclin6e vers Is haut    che, le bout polaire (24) ayant une
surface est rempli d'une matiere non magnetique (58),  35.    - plate
sensiblement de niveau avec ladite re- de maniere quo l'extremite (22).
dudit 6lement     gion rectifiee (86) dudit substrat en matibre allong6
(20) proche de la surface d'enregistre-    magnetique, et ment soit
prot~g6e mecaniquement et de ma-            a d6couper ledit 6l6ment
magnetique en nibre a 6viter une lacune dans lesdites surfa-     plusieurs
totes magnetiques ayant ledit- inter- ces d'appui pneumatique lorsque
ladite tOte  40    valle d6fini entre ledit film (56) de sonde et est
utilisee dans un systeme de loctu-             ledit second e6lement de
branche (6tape 82), re/6criture.
dans lequel lorsque lesdites totes magneti- ques sont utilisees dans un
systeme pour lire 6. Procede pour fabriquer une tOte de lecture/         ou
6crire des donn~es sur un support d'enre- dcriture solon l'une quelconque
des revendica-  4.5  gistroment, ladite surface plate dudit bout po- tions
1 h 5, a utiliser dans l'enregistrement et   laire (24) est parallble audit
support d'enregis- la lecture de donn6es sur un support d'enre-
trement. gistrement perpendiculaire, comprenant les 6tapes qui consistent:
7. Proc~d4 solon la revendication 6, compronant A former un substrat (54)
en matibre ma-  50   en outre l'6tape qui consiste a romplir ledit gnetique
pr~sentant une surface de support de      intervalle entre ledit film (56)
de sonde et ladite film (etape 50),
seconde branche (70) avec du verre pour fixer a former dans ledit substrat
(54) une face      la distance d'4cartement entre ledit bout polai- formant
un angle aigu avec ladite surface de       re et ladite seconde branche.
support de film et A remplir un espace adja-  55 cent A ladite face avec
une matiere non ma-    8. Proc6d6 solon la revendication 7, dans lequel
gn6tique (58),                                     ladite 6tape de
rectification comprend l'4tape A d6poser un film (56) de sonde en matie-
qui consiste A sectionner une partie de ladite 8
.li     ill    Hiill llgllgI Ill.:    15                 EP 0 316361 B1
16 region de face b angle aigu dudit substrat en matibre magn6tique (54)
pour former ladite surface plate (86) dudit substrat et ladite surfa- ce
plate dudit bout polaire (24) parallblement a la surface dudit support
d'enregistrement dans   5 ledit systlme. 10 15 20 26 30 35 40 46 50 55 9 c
L    


