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at one end and a back gap region at the other end and a conductor coil for
actuating the magnetic yoke de- Background of the Invention
posited between the transducing gap and the back gap of the yoke structure
comprises the steps of This invention relates to magnetic heads, and   s
Claim 1. The improved method comprises the steps more particularly to a
method for making thin film  of, afterthe steps offorming thefirstlayerof
magnetic magnetic heads.                                  material, the
conductor coil and Insulating material to insulate the conductor coil from
each of the layers of Description of the prior art
magnetic material, depositing a second layer of mag- 10  netic material
having a reduced width near the pole tip An example of such thin film
magnetic head Is  region and which forms a transducing gap at the pole
known from  German Patent Application DE-A-      tip region and is in
contact with the first layer of mag- 3824124.
netic material In the back gap region, depositing a In magnetic recording
technology it is constantly  masking layer over the second layer of
magnetic ma- desired to improved the areal density at which Infor-  15
terial which isshaped to expose a predetermined area mation can be recorded
and reliably read. This desire  of the second layerof magnetic material
nearthe pole has lead to a trend toward greater bit density along a  tip
region, etching the thin film magnetic head to se- magnetic recording track
and a shrinking trackwidth.  lectively remove material in the exposed area
to form One of the important parameters which determi-  pole tips having a
predetermined width, removing the nes the performance of a magnetic head is
the width  20  masking layer, and depositing a third layer of magnet- of
the pole tips. As the track width decreases, it be-  ic material
oversubstantially all of the second layerof comes progressively more
difficult to produce the  magnetic materialexcept thepoletipstoform a mag-
pole tips to the precision required.             netic pole piece having a
thinner and narrower cross Ithas been suggested in the priorartto obtain
the  section in the pole tip region and a thicker and wider desired pole
tip width by fabricating the pole tips wider  25  cross section between the
pole tip region and the than desired and subsequently trimming the pole
tips  back gap region. to the desired width. For example, the article by
Gard-  The foregoing and otherobjects, features and ad- ner et al, IBM
Technical Disclosure Bulletin, Vol. 24,  vantages of the invention will be
apparent from the No. 3, August, 1981, P 1470, describes a process
following more particular description of a preferred which uses a titanium
mask, and etching by ion beam   so  embodiment of the Invention as
illustrated In the ac- milling or reactive ion etching to achieve the
desired  companying drawings. track width. U.S. patents 4,01 6,01 and
4,078,300 to Lazzari  Brief description of the drawings describe methods
for trimming the pole tips in a thin film magnetic head by the use of an
ionic erosion   35  Fig. 1 is a top view of a thin film magnetic head
process by the use of a photoresist mask. However,  according to the
present Invention. as the thin film magnetic heads have gotten smaller,
Fig. 2 is a section view taken along lines 2-2 of it has become
progressively more difficult to trim the  Fig. 1. pole tips to the required
precision by the use ofa pho-  Fig. 3 is atop view of the yoke structure
fora thin toresist mask.                                40  film magnetic
head when masked for pole tip trim- The prior art does not show a process
for making  ming In accordance with the present invention. a thin film
magnetic head In which the pole tip width  Fig. 4 is a section view taken
along lines 4-4 of is trimmed prior to completion of the magnetic yoke
Fig. 3. structure.                                           Fig. 5 Is an
enlarged view of the pole tips of the 45  thin film magnetic head afterthe
pole tip trimming op- Summary of the invention
eration. Fig. 6 is a section view taken along lines 6-6 of The present
invention Is defined in the attached  Fig. 5. claims. It is therefore the
principal object of this invention  so   Description of the preferred
embodiment to provide a process for making a thin film magnetic head in
which the pole tips are trimmed to a prede-  Asshown In Figs. 1 and 2ofthe
drawings, the thin termined width prior to completion of the magnetic  film
magnetic head 10 comprises a yoke structure yoke structure.
formed of two layers 12 and 14 of a magnetic material In accordance with
the present invention, the  55  such as Permalloy, for example. Layers 12
and 14 method for making a thin film magnetic head of the  preferably are
deposited in two stages which include type which comprises two layers of
magnetic material  shaping layers 11 and 13, respectively. These layers 



forming a yoke structure which has a transducing gap  12 and 14 are
separated by insulating layers 15, 16 2    3                   EP0383739B1
4 and 17 except at the back gap region 18, where they   The ion milling
process Is carried out at substan- make physical contact, and at the pole
tip region 19,  tially normal incidencetothe surface to be milled, and
where they are separated by a thin layer 20 of non-  this causes the
unmasked head structure to be etch- magnetic material to form a transducing
gap 21. Aflat  ed along with the photoresist mask. This also causes
conductor coil 22 is included In the space between   6   redeposition of
the material etched from the head magnetic layers 12 and 14. Coil 22 has a
plurality of  both on the remainder of the mask and also the pro- turns 23
a -n In two layers plated in an elliptical pat-  viously etched head
structure. For this reason, the torn between layers 15, 16, and 17 of
insulating ma-  ion milling process is executed In two steps. In the
terial. The end of transducing gap 21 coincides with  first step the
unmasked head structure is etched an air bearing surface (ABS) formed on a
non-mag-  10  through magnetic layer 14, the non-magnetic gap lay- netic
substrate 24 on which the above-described lay-  er 20, and magnetic layer
12 down to substrate 24 as ers are deposited. Transducer gap 21 Interacts
In air  shown in Fig. 5. To insure complete removal of this bearing
relation with a magnetic recording medium  material, the first step is
preferably carried out until a (not shown), such as a rotatable magnetic
disk. When  slight over-etching, into substrate 24, occurs. The the disk
rotates, the head flies with the ABS closely  15  second step In the ion
milling process is provided to adjacent to the disk recording surface.
remove all of the re-deposition material and this step According to a
feature of this invention, the yoke  is carried out at a large angle such
as 75 to 80 degrees structure is fabricated in a different manner from that
to the normal, for example. In a specific embodiment used in the prior art.
of the ion milling step, a power density of about 2 The thin film magnetic
head is fabricated by de-  20  watts per square centimeter was used, and
this pow- positing magnetic layer 12 and shaping layer 11 on  or density
resulted in an etching rate for permalloy substrate 24 by the use of
appropriate masks, to pro-  magnetic material of about 550 angstroms per
min- vide a deposit of reduced thickness in the pole tip re-  ute. Of the
total ion milling time, about one-third of the gion 19. Then the
non-magnetic layer 20 is deposited  time was taken up by the dean-up of the
redeposition on layers 11 and 12 except at the back gap region 18.  25
material. The photoresist mask is then removed and The first insulating
layer 15 is then deposited overlay-  the magnetic shaping layer 13 is then
deposited to er2O exceptatthe transducergap 21. Ellipticallyspir-  complete
the thin film magnetic head. aling turns 23 of the first layer of
continuous flat con-  The photoresist mask Is also etched during the
ductors are deposited by electroplating, for example,  Ion milling process.
The thickness t1 (Fig. 4) of the re- on Insulating layer 15. Insulating
layer 16 is deposited   30  sist on top of the head, due to the contourof
the mag- over the first layer of the coil, the turns of the second  netic
layer 14, Is less than the photoresist thickness layer of the coil are
deposited, and insulating layer 17  t2 over the pole tip area. It can be
seen that the pho- is deposited over the coil. Magnetic layer 14 Is then
toresist thickness t2 In the present invention can be deposited over the
now-insulated coil except, as pre-  significantly reduced when compared to
the prior art viously noted, at back gap region 18 where it makes  35
process since an additional thickness greater than physical contact with
magnetic layer 12.           twice the thickness of the shaping layer 13
would be According to an important feature of the Inven-  required in the
prior art process. The thickness t2 of tion, pole tip 19 should have a
preselected substan-  the photoresist layer is also reduced by delaying
etch- tially constant width W (Fig. 5), which is equal to or  ing away of
the magnetic material deposited at the slightly less than the width of the
track on the asso-  40  same time as magnetic layer 14 in the area outside
ciated rotatable magnetic medium. According to the  pole tip region 19
until after the ion milling step has present invention, the selected width
W of the pole  been completed. The thinner photoresist mask over tips is
accomplished by pole tip trimming, and the  the pole tip region results in
greatly improved track pole tip trimming step takes place prior to the
depos-  width control. In addition, there is a greatly reduced ition of the
shaping layer 13 for the second magnetic  45  chance of damage to the
magnetic yoke due to the re- layer 14 as will be described In detail below.
This  duced step coverage problem. Afurther advantage is change in the
process enables the pole tips to be trim-  that the shaping layer 13 can be
placed at the opti- med with a much greater precision than was possible
mum point relative to the zero throat position without with the prior art
process.                        regard to possible magnetic yoke damage
during the As shown In Figs. 3,4 and 6 the thin film head as-  5o  pole tip
trimming step. sembly is covered with a photoresist mask 30 after the
deposition of magnetic layer 14 but before the de- 



position of the shaping layer 13. Windows 32 are then  Claims formed in the
photoresist mask on either side of the pole tip region 19 of the head. The
masked head is  55   1. A method for making a thin film magnetic head then
subjected to an ion milling process In which the  (10), said thin film
magnetic head being of the unmasked part of the head is etched to trim the
pole  type comprising two layers of magnetic material tips to the desired
width W as shown in Fig. 5.       (12,14)forming a yoke structure, said
yoke struc- 3    3                   EP 0 383 739 B1                 4 and
17 except at the back gap region 18, where they    The ion milling process
is carried out at substan- make physical contact, and at the pole tip
region 19,  tially normal incidence to the surface to be milled, and where
they are separated by a thin layer 20 of non-  this causes the unmasked
head structure to be etch- magnetic material to form a transducing gap 21.
Aflat  ed along with the photoresist mask. This also causes conductor coil
22 is included in the space between   5   redeposition of the material
etched from the head magnetic layers 12 and 14. Coil 22 has a plurality of
both on the remainder of the mask and also the pre- turns 23 a -n in two
layers plated in an elliptical pat-  viously etched head structure. For
this reason, the tern between layers 15, 16, and 17 of insulating ma-  ion
milling process is executed in two steps. In the terial. The end of
transducing gap 21 coincides with  first step the unmasked head structure
is etched an air bearing surface (ABS) formed on a non-mag-  10  through
magnetic layer 14, the non-magnetic gap lay- netic substrate 24 on which
the above-described lay-  er 20, and magnetic layer 12 down to substrate 24
as ers are deposited. Transducer gap 21 Interacts in air  shown In Fig. 5.
To insure complete removal of this bearing relation with a magnetic
recording medium  material, the first step is preferably carried out until
a (not shown), such as a rotatable magnetic disk. When  slight
over-etching, into substrate 24, occurs. The the disk rotates, the head
flies with the ABS closely  15  second step in the ion milling process is
provided to adjacent to the disk recording surface.            remove all
of the re-deposition material and this step According to a feature of this
invention, the yoke  is carried out at a large angle such as 75 to 80
degrees structure is fabricated Ina different manner from that  to the
normal, for example. In a specific embodiment used in the prior art.
of the ion milling step, a power density of about 2 The thin film magnetic
head is fabricated by de-  20  watts per square centimeter was used, and
this pow- positing magnetic layer 12 and shaping layer 11 on  er density
resulted in an etching rate for permalloy substrate 24 by the use of
appropriate masks, to pro-  magnetic material of about 550 angstroms per
min- vide a deposit of reduced thickness In the pole tip re-  ute. Of the
total ion milling time, about one-third of the gion 19. Then the
non-magnetic layer 20 is deposited  time was taken up by the dean-up of the
redeposition on layers 11 and 12 except at the back gap region 18.  25
material. The photoresist mask is then removed and The first insulating
layer 15 is then deposited over lay-  the magnetic shaping layer 13 Is then
deposited to er2O except at the transducergap 21. Elliptically spir-
complete the thin film magnetic head. aling turns 23 of the first layer of
continuous flat con-  The photoresist mask is also etched during the
ductors are deposited by electroplating, for example,  ion milling process.
The thickness t1 (Fig. 4) of the re- on insulating layer 15. Insulating
layer 16 is deposited   30  sist on top of the head, due to the contour of
the mag- overthe first layer of the coil, the turns of the second  netic
layer 14, is less than the photoresist thickness layerof the coil are
deposited, and insulating layer 17  t2 over the pole tip area. It can be
seen that the pho- is deposited over the coil. Magnetic layer 14 is then
toresist thickness t2 in the present Invention can be deposited over the
now-insulated coil except as pre-  significantly reduced when compared to
the prior art viously noted, at back gap region 18 where It makes   35
process since an additional thickness greater than physical contact with
magnetic layer 12.           twice the thickness of the shaping layer 13
would be According to an important feature of the inven-  required In the
prior art process. The thickness t2 of tion, pole tip 19 should have a
preselected substan-  the photoresistlayeris also reduced bydelaying etch-
tially constant width W (Fig. 5), which is equal to or  ing away of the
magnetic material deposited at the slightly less than the width of the
track on the asso-   40  same time as magnetic layer 14 In the area outside
ciated rotatable magnetic medium. According to the  pole tip region 19
until after the Ion milling step has present Invention, the selected width
W of the pole  been completed. The thinner photoresist mask over tips Is
accomplished by pole tip trimming, and the  the pole tip region results in
greatly improved track pole tip trimming step takes place prior to the
depos-  width control. In addition, there is a greatly reduced ition of the
shaping layer 13 for the second magnetic  45  chance of damage to the
magnetic yoke due to the re- layer 14 as will be described In detail below.
This  duced step coverage problem. Afurtheradvantage is change in the
process enables the pole tips to be trim-  that the shaping layer 13 can be
placed at the opti- 



med with a much greater precision than was possible  mum point relative to
the zero throat position without with the prior art process.
regard to possible magnetic yoke damage during the As shown in Figs. 3,4
and 6 the thin film head as-  50  pole tip trimming step. sembly is covered
with a photoresist mask 30 after the deposition of magnetic layer 14 but
before the de- position of the shaping layer 13. Windows 32 are then
Claims formed In the photoresist mask on either side of the pole tip region
19 of the head. The masked head is  55   1. A method for making a thin film
magnetic head then subjected to an ion milling process in which the  (10),
said thin film magnetic head being of the unmasked part of the head is
etched to trim the pole  type comprising two layers of magnetic material
tips to the desired width Was shown in Fig. 5.         (12,14) formingayoke
structure, said yokestruc- 3    5                   EP 0 383 739 B1 ture at
one end comprising a pole tip region (19)  meability material. In which
said layers of magnetic material (12,14) are separated by a predetermined
distance to   7. The method of claim 6 wherein said material of produce a
transducing gap (21) and at another     said layers of magnetic material
(12,14) Is NiFe. end comprises a back gap region (18), said yoke   5
structure being activated by a conductor coil (22)  8. The method of claim
7 wherein said layers of deposited between said one end and said an-
magnetic material (12,14) are deposited by eleo- other end of said yoke
structure,                  troplating. the method comprising, In the
following se- quence, the steps of:                     10  9. The method
of claim I wherein said first layer of forming said first layer of magnetic
material (12),  magnetic material (12) is formed in two layers. said
conductor coil (22) and electrically insulating material to insulate said
conductor coll (22) from each of said layers of magnetic material;
PatentansprlOche depositing a second layer of magnetic material  15 (14)
which contacts said first layer of magnetic  1. Ein Verfahren zurErzeugung
aines DOnnfilmma- (12) material in said back gap region (18) and is
gnetkopfes (10), wobel der Diinnfilmmagnetkopf separated from said first
layer of magnetic mate-  aus zwei Schichten magnetiachen Materials (1 2,
rial (12) by a predetermined distance In said pole  14) besteht, die sine
Jochstruktur bilden, und die tip region (19) to form a transducing gap
(21),  20  JochstrukturanelnemEnderiberelnenPolende- said second layer of
magnetic material (14) hav-   berelch (19) verffigt, In der die
Magnetmaterial- ingareducedwidth near said poletip region(19);
schichten (12, 14) durch eine zuvor festgeligtb depositing a masking layer
(30)oversaid second    Entfernung voneinander getrennt sind, um einen layer
of magnetic material (14), said masking lay-  Obertragungsspalt (21) zu
bilden, und am ande- er being shaped to expose a predetermined area   25
ran Ends iuber einen rflckwArtigen Spaitbereich of said second layer of
magnetic material (14)    (18), wobel die Jochstruktur durch aine Leibr-
near said pole tip region (19);                   spule (22), die zwischen
dam alnen Ende und etching said thin film magnetic head (10) to selc-  dam
anderen Enda der Jochstrukturabgelegt Ist, tively remove material in said
exposed area        aktiviert wird, thereby to form pole tips having a
predetermined   90  und das Verfahren In der Folge die unten genann- final
width (W); and                              ten Schritte umfalt: after said
step of etching, the steps of:          das Bilden der erstbn Schicht
magnetischen Ma- removing said masking layer (30); and              terials
(12), der Leiterspule (22) und des elektri- depositing a third layer of
magnetic material (13)  schen Isoliermaterials, urn die Lelbtrspule (22)
oversubstantially all of said second layer of mag-  35  von den Schichten
magnetischen Materials zu netic material (14) except said pole tips to form
a  isolleren; magnetic pole piece having athinnerand narrow-     dasAblegen
elnerzweiten Schichtmagnetischen er cross-section in the pole tip region
(19) and a  Materials (14), die die erste Schicht magneti- thickerand wider
cross-section between the pole   schen Materials (12) im rickwartigen
Spaltbe- tip region (19) and the back gap region (18).  40  reich (18)
berLihrt und von der ersten Schicht ma- gnetischen Materials (12) durch
aine zuvor fest- 2. The method of claim 1 wherein said masking lay-
gelegte Entfernung Im Polendebereich (19) ge- 



er (30) comprises a photoresist material.         trennt bt, um ainen
Obertragungespalt (21) zu bilden, wobel die zweite Schicht magnetischen 3.
The method of claim 2 wherein said masking lay-  45  Materials (14) aine
geringere Breite In der Nahe er (30) comprises an opening (32) on each side
des Polendeberelchs (19) hat; of said reduced width section of said second
layer  das Ablegen alner Maskenschicht (30) fGber der of magnetic material
(14), said openings (32) be-  zwelten Schicht magnetlachen Materials (14),
ing separated by a predetermined width.           wobei die Maskenschicht
so geformt lst, daI& sin 50      zuvor bestimmter Berelch der zweiten
Schicht 4. The method of claim I wherein said etching steps   magnetischen
Materials (14) nahe dam Polende- is carried out by an Ion etching process.
bereich (19) freillbgt; das Atzen des Drnnfilmmagnetkopfes (10), um 5. The
method of claim 4 wherein said etching proc-   das Material im
freiliegenden Bereich selektiv zu ass Is an ion milling process.
55       entfernen, wobel Polenden gebildet warden, die sine zuvor
festgelegte endgfltige Breite W ha- 6. The method of claim I wherein said
layers of       ben; und magnetic material (12,14) are made of a high per-
nach dam Atzschritt noch folgende Schritte hin- 4    7                  EP
0 383 739 B1               8      1111111 S    |11111 11111 111 zukommen:
transduction (21), et A une autre extr6mite das Entfernen der Maskenschicht
(30); und        comprenant une region d'entreferarrbre (18), la- das
Ablegon einer dritten Schicht magnetischen   dite structure support etant
activ6e par une bobi- Matorials (13) Im wesentlichen fiber der gesam-  ne
conductrice (22) d6pos6e entre ladie une ex- ton zweiten Schicht
magnetischen Materials (14),   5  tr6mite et laditb autre extremit6 de
ladite structu- ausgenommen an den Polenden, um ein Magnet-     re support,
polstfck zu bilden, das oinen dfunneren und           le procede
comprenant, dane la s6quenoe schmaleren Querschnitt im Polondeberelch (19)
suivantb, lea 6tapes de: und elnen dickeren und breibtren Querschnitt
formerladite premibre couche de mateiiau zwischen dem Polendeberelch (19)
und dem   10    magn6tique (12), ladito bobine conductrice (22)
rfickwirtigen Polbereich (18) hat.               et un mat6riau
electriquement isolant pour isoler ladit bobine conductrice (22) de chacune
deadi- 2. Das Verfahren nach Anspruch 1, be! dom die       tes couches de
materiau magn6tique; Maskenschicht (30) ein Photoresistmaterial um-
d6poser une deuxibme oouche de mate- failt.
15      riau magnitique (14) qul fasse contactavec ladite premiere couche
du materiau magnetique (12) 3. Des Verfahren nach Anspruch 2, bet dem die
dans ladite reglon d'entrefer arriere (18) et qui Maskenschicht (30) elne
6ffnung (32) auf jeder   soit separee de laditb premiere couche de mate-
Seite des verringerton Breiftntells der zweiten  riau magnetique (12) sur
une distance predtebr- Schicht magnotischen Materials (14) umfaet, wo-  20
minee dans ladito region d'extremite polaire (19) bel die 6ffnungen (32)
durch elne zuvor festge-  pour former un entrefer de transduction (21), la-
legte Breit voneinander getrennt sind.           dite deuxieme couche de
materlau magnetique (14) ayant une largeur reduite pres de ladie re- 4. Das
Verfahren nach Anspruch 1, bei dom die Atz-  glon d'extrdmlt6 polaire (19);
schrittb durch ein lonenatzverfahron durchge-  25     deposer une couche de
masquage (30) ffihrtwerden.                                    sur ladite
deuxieme couche de materiau magne- tique (14), ladit couche de masquage
ayant une 5. Das Verfahren nach Anspruch 1, bel dem das       forme qui
expose une surface predtebrminee de Atzverfahren ein lonendtzverfahren iLt.
ladie deuxieme couche de materiau magnetique 30     (14) pres de ladie
reglon d'extremite polalre (19); 6. Des Verfahren nach Anspruch 1, bel dam
die            dicaperladite tte magnhtique A film min- Schichten
magnetischen Materials (12, 14) aus    ce (10) pour enlever selectivement
du materiau hochdurchlassigem Material bestehen.             dens ladibt
surface exposee pour former de ce fait des extremites polalres ayant une
largeur fi- 7. Des Verfahren nach Anspruch 8, be! dem das Ma-  35  nals
predeterminee (W); et tobal der Schichtbn magnetischen Materials (12,
eprbs ladibe tape de dicapage, les eta- 14) NIFe lot.
pea de: 



enlever ladite couche de masquage (30); 8. Des Verfahren nach Anspruch 7,
be! dam die       et Schichten magnetischen Materials (12,14) durch  4o
deposer une troisibme couche de mate- Elektroplattieren abgelegt werden.
riau magnhtique (13) sur sensiblement la totallte de ladite deuxilme couche
de materiau magnhti- 9. Das Verfahren nach Anspruch 1, bet dem die or-
que (14) A lexception desdites extremites polal- ste Schicht magnotischen
Materials (12) in zwei  res pour former une piece polaire magnetique
Schichten gebildet wird.                 45      ayant une section
transversale plus mince et plus etrolto dans la region d'extrenmit polaire
(19) et une section transversaie plus epaisse et plus lar- Rovendications
ge entre lextr6mit6 polalre 19 et la rhgion d'en- trefer arribre (18). 1.
Procede pour fabriquer une tbte magnetique A   50 film mince (10), ladite
t~te magn6tique A film min-  2. Proodh solon la revendicatbon 1, dans
loquel la- ce 6tant du type qui comprend deux couches de    dite couche de
masquage (30) est un materiau materiau magnhtique (12, 14) formant une
struc-  photoresistant. turo support, ladite structure support a une extre-
mit comprenant une region deoxtr6mit6 polalre  5s  3. Procede solon la
revendication 2, dans lequel la- (19) dans laquelle lesdites couches de
materiau  ditb couche de masquage (30) comporte une ou- magnetique (12, 14)
sont separees sur une dis-   verture (32) sur chaque c6te de ladite section
de tance predeterminee pour produire un entreferde  largeurrhdute de ladito
deuxilme couche de me- 5    9                  EP 0 383 739 B1
10   1 111111  11 t6riau magn6tique (14), lesdites ouvertures (32) 6tant
s6par6es sur une distance pr6d6terrnin6e. 4A  Proced6 selon la
revendication 1, dans lequel la- dite 6tape de d6capage se fait a l'alde
d'un pro-   5 c6de de dhcapage lonique. 5. Proc6d6 selon la revendication
4, dans loquel le- dit procid6 de d6capage est un procedi de broyage
ionique.                         10 6. Proced6 solon la revendicatbon 1,
dans lequel les- dites couches de mat6riau magn6tique (12, 14) sont faites
dans un materiau a perm6abilit6 61e- v6e.
15 7. Proced6 solon la revendication 6, dans lequel le- dit materiau
desdites couches de materiau ma- gnetique (12, 14) est NiFe. 20 8. Proc6d6
solon la revendication 7, dans loquel les- dites couches de mat6riau
magn6tique (12, 14) sont d6posees par revbtement 6lectrolytique. 9. Procede
solon la revendication 1, dans loquel la-  25 dite premibre couche de
materiau magn6tique (12) eat form6e en deux couches. 30 35 Ky
40 45 50 55 6    


