
1                                   2 Description
track portion 5 located between the two air bearing track portion 5 4a, 4b
should be positioned a given distance BACKGROUND OF THE INVENTION
away from the outer periphery of the magnetic disk In Field of the
Invention                        5      recording surface ares of the
magnetic disk is re- duced to an extent corresponding to the distance be-
The present invention relates to a method of pro-  tween the track portion
5 and the air bearing portion ducing a head core slider for a rigid
magnetic disk  4a. 4b. In other words, the data storage capacity of drive,
and move particularly to a method  of producing  the magnetic disk Is
limited by the construction of the such a heed core slider, which makes it
possible to  10  core slider 1. form a track with a suffictly   there is
also known a composite type core slider controlled width and which consists
of a significanty          consisting of a slider body and a head core
which are reduced number of process steps.                    separately
prepared. More specifically, a ferrite core having a track portion formed
perpendicularly to its Discussion of the Prior Art                    15
surface Is partially embedded In and fixed to a non- magnetic slider body.
This composite type core slider In the art of a rigi magnetic disk drive
(some-  is advantageous over the monolithic type, in that the times
abbreviated as "ROP"), there is known a float-  track portion can be formed
with its width accurately ing-type magnetic he  which employ a bulk type
controlled to a desired value, and that the width can core slider such as a
momolithic type slider as shown   20 be made relatively small. The
composite type is fur- generally at 1 in Fig. 1. This core slider 1 is an
integral the advantageous in that the track portion can be structure
consisting of a slider body 2. and a yoke   formed In alignment with an air
bearing portion, 1.e., portion 3 which is generally C-shaped in cross sec-
fmed on a line of extension of the air bearing por- tion. On one surface of
the slider body 2 on which a  tion, whereby the outer peripheral portion of
the mag- recording medium in the form of a magnetic disk slid-  25  netic
disk can be used an effective recordig area. ably rotates, there are formed
a pair of parallel         However, the composite type core slider is
disadvan- spaced-apart air bearing portions 4a, 4b which ex-
tageous in the cost of manufacture, because of the tend in the rotating of
sliding direction of the magnetic     step of separately preparing the
slider body and the disk. The sliding surface of the air bearing portions
core, and then joining these two members together. 4a, 4b have a suitable
height as measured from a re-   30            Afurthertype of  slider Is
proposed accord- cessed portion therebetween. The core slider 1 has
ing to laid-open Publication No. 62-1815 of unexa- a center rail 5 which is
formed between the airbearing            mined japanese Patent Application,
in an attempt to portions 4a, 4b, so as to extend parallel to the air bear-
lower the cost of manufacture while enjoying the ing portions. The cente
rail 5 serves as an elongate    functional advantages of the composite type
dis- track portion whose surface has the same height as   35   cussed
above. In this proposed core slider, a yoke the air bearing portions 4a,
4b, In operation,a select-  portion is formed Integrally with a slider
body, at one ed recording track of the magnetic disk is aligned with    end
of an air bearing portion formed on the slider the track portion or center
rail 5. the yoke portion 3    body, such that the yoke portion and the
slider body indicated above is formed integrally with the slider
cooperate to constitute a head core which has a mag- body 2. at one of
opposite ends of the center rail 5.   40 netic gap. To produce this core
slider, grooves defin- The. yoke portion 3 and the slider body 2 cooperate
ing a track portion are formed In appropriate two with each other to define
a closed magnetic path for  blocks, and the two bocks with the grovesfilled
with the magnetic head.                               a glass material are
butted together and bonded by The monolithic type core slider 1 formed
solely of  the glass material, such thatselected parts of the join- a
ferrite material is comparatively economical to man-  45  ing surfaces
define the magnetic gap therebetween. unfacture. The width of the elongate
track portion is de-     Subsequently, the obtained body of the bonded
termined by tapering or chamfering the parallel edges      blocks is
aubjetedto a grooving operation toformthe of the center rail 5. This manner
of forming the track  air bearing portion and the yoke portion. portion
suffers from difficulties in precisely  establish-              As compared
with the monolithic type core slider, ing the desired track width, and in
reducing the track  50  the structure proposed In the.above-identified
public- width. For meeting th recently growing need of in-      ation is
easler to manufacture, because the track por- greased density of
information per unit area of a re-  tion Is aligned with the extension line
of the air bearing cording medlum, the required of the track is less
portion, so that both the track portion and the air bear- than 20 [err]
with  permissible error being  held to with-  Ing portion can be formed
simultaneously by a groov- [err]. Further, when the core silder 1 is moved
off      ing operation. Where only one of the two ferrite blocks the
surface of the magnetic disk both of the air bear-  is subjected to a
grooving operation toform the track, ing portions 4a, 4b should lie within
the range of ra-            the positioning of the two ferrite blocks for
alignment dius of the magnetic disk. Namely, the center rail or
track grooves io unnecessary. In this case,    3                   EP O
361809 B1                  4 however, the fringing effect at the edge of
the mag  yoke portion having a track portion for sliding contact 



netic gap is too large to permit an effective high-  with a magnetic
recording medium, the yoke portion density recording operation on the
storage medium.  and the slider body cooperating to form a closed mag-
Where both of the ferrite blocks are grooved to form    netic path having a
predetermined magnetic gap the track, It Is niceary to establish cumbersome
5   which is open Ina top surface of the track portion, the and difficult
allignment of the groove Of the two  method comprising the steps of: (a)
preparing a first blocks. Furthermore, the cross sectional area of the
ferrite block which gives the slider body, and a second yoke portion tend
to be large as compared  w h the   ferrite block which gives the yoke
portion; (b) butting aforementloned composite type or monolithic type
and bonding together the first and second ferrite core slider. In this
case, therefore, the inductance of  10  blocks into a ferrite bar having a
sliding surface on the yoke portion is undesirably high making it difficult
which the air bearing portions and the track portion to effect a
high-frequency recording i.e. difficult to     are to be formed; (c)
forming, by laser-induced etch- achieve a. higb density of information
recorded per  Ing, at least two parallel track-defining grooves In the unit
area of the recording medium.                sliding surface of the ferrite
bar, such that the at least For producing the above-mentioned convention-
15  two track-defining grooves extend scross an inter- al core sliders, the
groovin operation to form the pair  face between the first and second
ferrite blocks the of parallel spaced-apart air bearing portions end the
depth of said grooves being only a smail part of the center rail or track
portion, and the chamfaring of the  distance from said sliding urface to a
coil turn hole, formed air bearing and track  portions are conducted  the
at least twotrack-def ning grooves defining there- by a machining operation
using a  grinding stone such   betwween the track portion having a
predetermined as a diamond wheel. The   grooving and chamfering  width in a
direction perpendicular to a direction of ex- perations require a total of
eight grinding passes     fr   tension of the grooves; (d) applying a
pattern of etch- each core slider and are the most time consuming
ing mask to the sliding surface of the ferrite bar, so as steps of the
porcess. Furthrmore, the  error In the.  to cover portions of the sliding
surface which corre- widths of the air bearing portions and track portion
25  spond to the air bearing portions and the track por- (center rail)
cannot be kept to within a permissible  tion; and (e) chemically etching
the masked sliding range of 13 microns due to unavoidable positioning
surface of the ferrite bar, and thereby forming the air error of the
grinding wheel due to inevitable va-    bearing portions, and a track
protrusion which In- riatlons in the thickness  or height the blank for the
cludes the track portion, such that the air bearing por- sider body and
positioning  error of   yoke portion   so  tion and the track protrusion
have a same height bonded to the slider body blank. Further the surfaces
In the present method of the Invention described finished by the diaond
wheel inevitably suffers from        above for producing a core slider for
a rigid magnetic chipping of one micron or more.                     disk
drive, the track-defining grooves for defining the track portion are formed
simultaneously In both of the SUMMARY OF THE INVENTION
35  first and second ferrite blocks, after these two blocks are bonded
together Into the ferrite bar. Thus, the It is therefore an  jeot of the
present invention  present method eliminates positioning oralignmentof to
provide an improved method of producing a mag-  th twfqrrite blocks after
the track-defining portions netic head core slider for   rigd magnetic disk
drive,           are formed in the two separate blocks, as required in
which permits  the track   portions of the slider to be     4o  the
conventionnal method for producing a composite formed with a sufficently
reduced and                 type core slder. Thus, the track portion of the
core controlled width.   allowing a high-density                  lider can
be accurately formed according to the pres- operation, without a cross
talk due to the  reading of  ent method. information from. the adjacent
tacks of the recording         Further, the present method which utilizes
laser- medium neighboring  the relevant track               45  induced
etching to form the track-defining grooves Another object of the present
invention is to pro-  permits the track portion to be formed with a suffi-
vide a method of producig  magnetic head     core slid0-       ciently
small width, which can be accurately control- or without chipping at the
edges of the track portion.  led by changing the spacing between the
adjacent A further object of t  invention  is to provide a   track-defining
grooves. Further, laser-induced etch- method of producing a magnetic head
core slider with  50  Ing makes It possible to form the track portion such
a reduced numberof process steps, and at an accord-      that its opposite
side surfaces defining width of the ingly reduced cost of manufacture.
track portion are almost perpendicular (about [err] The present invention
provides a method of pro-  to the top surface. Therefore, the grinding of
the slid- ducing a head core slider for a rigd magnetic disk    ing surface
of the ferrite block to obtain a desired drive, including a slider  body
and( a yoke portion   55    depth of the magnetic gap does not result in
consid- formed as [err] the width of the track portion. This ar- body
having a pair of spaced-apart parallel air bearing  rangement is also
effective to minimizing the cross portions having a predetermined height
while the     talk phenomenon In which the magnetic head picks    5
EP 0 361 809 B1 up information signals from tracks of a magnetic disk  Fig.
4 Is a perspective view showing the two fer- adjacent to the relevant track
while the magnetic       rite blocks joined together into an Integral
ferrite 



head is spaced away from the disk. Accordingly, the       structure; width
of the non-recording guard  to prevent             Fig. 5 is a perspective
view of a ferrite bar ob- such cross talk can be reduuced, whereby the
magnet-   5      tained by cutting the Integral ferrite structure of ic
disk can be effectively utilized increased density             Fig. 4; qf
information stored per unit area. In addition, the         Fig.6 is a
perspectiveview showing the ferrite bar core slider produced according to
the present           on which truck-defining grooves for defining the
which does not  use a grinding wheel to form  the  width of track portions
are formed; portion is free qf chipping  of the track portion at its
Fig. 7 Is a fragmentary plan view of the ferrite bar edges,thereby providng
increased operating reliabli-            to which etching masks are appiled
forforming air bearing portlons and track protrusions; While the track
portion of the track         Figs. 8(a) and 8(b) are fragmentary
elevational [err] the sir          views in cross  section of the ferrite
bar, taken [err]     along line VIII-VIII of Fig. 7, showing an etching
protrusion which require [err]          mask filing the track-defining
grooves, and the of manufacture are efficiently formed       chemically:
etched ferrite bar, Figs. 8(a) and 8(b) [err]
indicating different depths of the grooves; to the present method  remains
sufficiently high                 Fig. 9 is a fragmentary plan view of the
ferrite bar A layer of a suitable metallic magnetic material 20
showing the air bearing portions and the track may be applied to at least
the gap-forming portion of        portions formed by the ething operation;
at least one of the          Fig. 10 Is an enlarged fragmentary view
Illustrat- blocks are bonded together. In this case,
Ing a porti  of the ferrite bar of Fig. 9; magnetic layer may beformed on
[err]                Fi. 11 is a fragmentary plan view showing cut-
intermed  ting lines of the ferrite bar; may [err]    Fig. 12 is a
fragmentary plan view showing the the gap-forming portion of the block not
covered by             ferite bear which has been cut along the cutting
[err]                     lines of Fi 11 and which has been subjected to
The laser-      a tapering operation; defining grooves  may either [err]w
the   30         Fig, 13 is a fragmentary plan view of the ferrite chemical
bar, showing yoke portions formed by cutting the track [err]
ferrite bar, and the cutting lines along which the effected with the [err]
bar iuto  r to        head core sliders; [err]
Fig. 14 is a plan view showing one of the core slid- The track-defining
grooves may be filled with a   s5   era obtained from the ferrite bar of
Fig. 13; portion of the etching mask of  Figs, 15-18 are views Illustrating
respective rial applied before the [err]steps of the method according to
another em- bodiment of the Invention, wherein BRIEF DESCRIPTION OF THE
DRAWINGS                   Fig.  15 is a perspective view of a ferrite bar
with 40      a non-magnetic material embedded In the track- The [err] tages
of the [err]        Fig. 16 is a fragmentary plan view of the ferrite [err]
[err]                  Fi. 17 is a fragmentary cross sectional view tak-
when [err]                   45       en along the line [err] of Fig.
16,showingthe [err]                              non-magnetic material
embedded In the track- [err]           deflining grooves, afterthe ferrite
bar is etched via conventional [err]type [err]            the etching mask;
[err]                             Fig. 18 is a plan view of a core slider
obtained Fig: 2-14 aree view; lIltiatig rS   steps of  so       from the
ferrite bar, [err]        Fig 19and 20 are views illustrating respective
present invention,[err]                          steps of a further
embodiment of the present in- Figs. 2(a)'jnd Z(b) are [err]       vention,
Fig. 19 being a fragmentary plan view of tively showing two ferrite [err]
the ferite bar with no track-defining grooves and together
etchng masks applied thereto, and Fig. 20 being Figs.3(a) and 3(b) [err]
a fragmentary pan view of the ferrite bar etched tively showing the t
ferrite blop in whiph        to form the air bearing portions and track
protru- grooves for windig ioli; a1reo frrnS ' 4    7                   1P
0 361 809*1                   8 Figs. 21-25 are views illustrating part of
the proc-  with at least one cil-winding groove formed In at ess steps of a
still further embofnunt of the   least one of the abutting surfaces, so
that the groove 



present Invention;                              facilitate the winding of a
coil for the core slider to be -:eC    Figs. 21 yad 32 ry, 'peragegle vim
rqP..lve-    prepared. An example of the first and second ferrite Iy
showhing etching wfees 2spiled t ; ferrite   5   blocks are Indicated at 10
and 12 in Figs. 2(a) and block, anjt the ferflte block ,e,!he thirogh the
2(b), respectively. In each of the abutting surfaces mwks; 0
14, 14 of these two ferrite blocks 10, 12, there are Pig. 23 is a
perspetive viw shpwinp the etched  formed two coil-winding grooves 24 as
shown in Figs. forrite bipk coae,   with g mgullg mflnel me-  3(a) and
3(b). These grooves 24 are respectively lo- terial;
1o  ceted on both sides of a ap-forming portion 18 of the Fig. ?4 isa
8i2pqtvo   W vi:w gf thy ferre block  forri blocks 10, 12. The first and
second blocks 10, of Fig. 33 in which  glIjli4qdIn g'ww  we       12 are
bonded together to form an Integral ferrite formed;,
structure 3 ehown in F1g. 4, which gives two ferrite Fig. Z$ k a plan viw4
f a gre siir gtngl        bas 32, 32 shown in Fig. 5, as described below.
fromn theferrite blc  ftig. 3; e            s   Tr_,  the abutting surfaces
14, 14 of the ferrite Fig, 38 oa p laD viewo  ' grq Wider produged ak
blocko 10, 12 which are to be butted together are pol- .qving toy yet
further    n     t      n         i    or otherwise finished, as needed.
tlgn,                        '  -Then, the two blocks 10, 12 thus finished
are but- ted at the abutting surfaces 14, 14 such that the gap- DETAILED I)
?ESCRIPTIONF THE RREFERRW         20  forming portions 18, 18 are
alignedwih each otherso _____________
that an annular magnetic path Is formed. Subse- quently, glass rods (28)
are Inserted In the coil- For pzroducing m tc hqd gore ui!rr forr a
winding grooves 24, and In rear grooves if formed In riod magnetic disk
drive a  g to the method of      the portions of the block or blocks 10,12
remote from the -presnt Iwqntion, fiWet *n sn     frrnitp b101s   25  the
gap-forming portions 18. The ferrite blocks 10, 12 are first prepared. The
Vfry-lW to Ikgivyp p slider  are heated while being pressed against each
other, so body of ech core sldear while the esgnd f     iflrq tl0cJ  that
the two ferrite blocks 10, 12are bonded together gives a yoky ptlcn qfie
pore iger.  Ti     fe     with a molten glass 28 of the glass rod which
partially 1)locks ary mlp   p onvrwntign~liy     high perme-  fiis the
coll-winding grooves 24. For example, the ability ferrite Material, anow.9
sul eln  rge  30   glass rqg Is formed of a glass having a aoftening point
tangular bloeck  hpving s.itble thiiJsw  ,arndi     of 30040 and heated to
50QC to join the first and sec- lengths ,swfflolmnto     , entry ggme ler.
ond blocks IQ, 12. Instead of Jolning tqgether the-fer- The first and  cond
ferrite bl       WWt  and       rit blc&ks 10, 12 by such a glass materiel,
the blocks boWNed togyt1er intoQ  n in"i frrite ahupture       10, 12 may
be bonded together at the abutting sur- which has   a closed enlww ,tls:i
f~na mr  - q s   fc  (14) by sintering utilizing a well known direct notlo
heed. #eph of t"y high *s-spbU~y f*rr~       aollo-slid reatIon bonding
technique. blocks mpy q e ofi s igl  crstul !r g. pwoygrys
Referring to Fig. 4, there Is shown the Integral far- tIlirn structure of
Mrj frri     n ferri*, Or      rit structure 26 prepared from the first and
second may b a o      ip 0Uo a o guiOtltg f s ingle        ferrite bloqks
10, 12 which have been bonded togeth- C- orystailn body arid a paiyautil ne
. bodyVuay,  40  oe as described above. The Integral ferrite structure the
width of yib"Omq pp hgul Wp gntripd             26 has a magnetic gap 30
having a desired gap di- to withinl a tme of J1~ u. tain  the lite-
tence defined by the gap-forming portions 18 of the *$tty qf-the edges gf
,thF tg4 gr W g pgrtj         two  rrite blocks 10, 12. It Is noted that
the glass ma- ILe., thy strelgine of t 1e   s ir bnOng per-  t.rlal 28 In
the molten state flows through the magnet- (lpns, within a rangy *oftlr  to
pyq14r a syn-  45  Ic gap 30 when the blocks 10, 12 are heated, and the
metriqal FeJetlxw1 ofth.0 indinar aje s g. Qf each  solidified glass
material fills the magnetic gap 30 In air beating povtlpn. To t1i gn4, $ f
"loilgwn-      the Integral ferrite block 28, whereby the magnetic etlens
of the acrys    m rietion of fVre            9P 3 Is protected by the glass
filler 28. crxystyls aro dsirable, fqr tlhe gufaq of the lr ber-   The
desired gap distance of the magnetic gap 30 ing portlans and the lonpltudl
n'l dHlren of t.he sir  so  ls usually given by grinding or etching st
least one of bring portIn: (10Q0) ad wla o; (1Qfl) and 410";    the
gpfeforming portions 18 of the first and second (110) pnd <1Q00; (110)
aP.%s11 0; (3I) p.nd   0P2;  ferrite blocks 10, 1:, by a suitable amount,
before or (332) and <311 >; (6111 5n w33t; (331) md 411";     aftr the
coil-winding grooves 24 are formed. When ind (ZII) and i 411>i, eg
.$isgi$tseE in ipi4.lgpyn Pb-  the magnetic gap 30 Is formed by forming a
non-meg- ligation No. $4.l5    of gwwwin   Jassnpn .  as
netiplayewofanon-magneticrmaterialsuchasaglass ent Appiicatign NO. 1*- f
Jn t  nim  gf           on at least one of the gap-forming portions 18, the
the assignee of the prese  uinttlo,                amoYnt o the magnetic
gap 30 is determined by the At lesast one of the twfe  s   is rovidd
thickness of the non-magnetic layer or layers. For in- 5    9
EP 0 361 809 B1                  10 stance, a non~magne~tlo mlrisl suoh as
SiQt or      netic disk adjadent to the relevant track of the disk glass iS
appied Wy putit9lpqptker ygitabe mehgd     while the core slider Is
operating with the disk being 



. ~ to at lea$ the g-fgrmIng, prtion gr potionS 18 of
apdpa~rtfromthetrackofthecoreslider.Further, , theferrit.e blockor tIlgoks
19, .  Q!., st~q f oj nqn-    ,the almost ve,.rtc,,ally formed
track-defining grooves mag'netic gaorwi~ ng WOayr havin a suitabl e thick-
6   38 prevents a change in the track width by the grind- ness. With thi
first an4 sn  ferrite iJs  pnded    Ing of th at Wing surface 36 so as to
determine the de- tgsthM, the magneticap 3   iwvng  g  4Iptange       sired
depth of the magnetlogap 30. Moreover, the las- qpqr9#Dt~ordifg Ptp the
ti'flplg#pp gthe (I -mm Onetl;  er-Indued etching does not cause chipping
of the liyer ibflme. btwath.t-w       ka                   edge portions of
the tracks which would occur where The Integral  e   t ura    pn        f
the   10  the tracks are formed by a grinding wheel. Also, the bonde two Si
*W aiI, 1 ItIrnpt inttotwo             laoer-l ndced etching to form the
track-defining helive, aionga cittinrg line lioi"pOW  '4.  I,"hgd  aroas 40
does notcause nicks and burrwhich would line in Fig. 4. Thus, twQ f   m 33
pnp qi whigh     be geWneratd where the core slider Is a so-called is shown
In FIgs 5 are pi.   oteh  ef t  frte       "metal-In-par type, with a
metallic magnetic material b ,arn S~thae a fJ iinig~l~fp In wh ipi the
mO"netic  is  provided adjacent to the magnetic gap. Thus, the lag- gap 30
-a eqFadi or opn. Ini optlo o  1tr           er-Induced etching for forming
the track portions 40 Older , prapqr fr om fthi fmg bar l ' rnqrt
for tilo tracks of the oare sliders provides several sWg- disk rotates in
esiding .mntat with tata            nifcntgadv-ntag   s descrb.ed above.
36.                                                     AP menti on.  bo
ve, the Ipsensiuced etching If     ary, te gli4lng  prfp wQ .fth.,e.thw
0    op tqn tfomi the track portions 401s preceded by \J   .fgtmfe0 t b V
IC*           a grinding   r        an qpert.n to grind the sliding surface
38 of the far- atio. The amnt of sitck.              O'wl y  ~ grinding
rit bgr 32. If the final desired depth of the magnetic .eraion may e m' AIM
the gridgidng Oi rn Is      gap  la I 'not obtained by this grinding step,
a finish termInaubi when thi di$ depth qf      p             grinding step
to estabish the final gap depth Is effect- gap 3 ia obt~aind.
.Wiowwrteilfish grinding ,o.Fhe   26  ad adfter the track-defining grooves
38 are formed i sliing sw'fe                V to ctsh the fnal th of the
the pelminarily ground sliding surface 36. In this if i pulfenly perfri
e ir-         age, the scattered particles produced during the las- Inuce.d
etching omaevattc  go  bte*- 9 qhenlQpil    er-Induced etching can be
advantageously removed tciilsig aparatlewl 4jmth Qf whit wil ,.be,:di ~ $I
in  ~when the sliding surface 38 i finally ground to estab- de#4Z. Wows the
Iaaprdtid d p lilng gipo-rati~-n 39   limit the final dopth of the magnetic
gap 30. p~wirodes chiIa gf th fr  mr    whi   a     to          Preferably,
the laser-induced etching to form the or are aqatterad gn t-herl r
flri'#ly.     trpg9-4efining grooves 38 empioys an argon laser ra- the
final grinding aMOii  Is -etv  t re             diation having a.
wavelength of not exceeding I pm, tine ehie.                 'and ig
opnduidwith theferrite bar32 placed within Ne*t theo;l, ovndiQed '
deyrdnt04 et.qc  3hing   86   a sasitable atmospher such as 00f4 (carbon
tetra- operation is pyf  rmed gn'*b"gundsiinh fce          clqrlde) gas
atmosphere of a pressure of 50-150 ,6 pf the ferrite bar fl, i~n orde b f.r
$ leaplt two  Tof, Paph pqlr of grooves 3.6. 38 defining each track Qf
track-4i1            p3  p   ownii                tlqn 4$) profertfly have
a d,.th reaching the coil- 9.t  tih fs* bI W         i.E t tw#tak
winding groovoe 24, desirably at least 3 pn. The b..d  portions 40 or et
l$t      ep     . TIte two   w   lengtho4f'each of the grooves
38,38,whIchIstwicea track-defininge 9DQv  3 gfgh pa-re'nd paralel
distance (FIg. 10) between the magnoticgap 30 and t1 o  ohr, aa  th
n t flrit       ech end of the groove 38, 18 determined to be atleast and
sppond ferrit~e btlqu 1Q, 13. e up a~s c!~fine the  equal to the maximum
wavelength of an Information wid~th 9tthe qgrr~ppgnIMk pctiloO 40.
recording light beam, generally at least 10 pm, and Tho lOrritd  ihbing tp
fqrm te tyack   46   preferably, at least 20 pm. If the final depth of the
d-efining groov     ' mgkp It psile 'to fgrm the    track-defining grooves
38,38 Is smallerthan 3 1m, fil- tOrackd Pft     r
afqlr'tapyelgsjyfijqnty      lets 42 which may be produced as Indicated in
Fig. narrow trac kswith high pregialq,. ti tha theoppo   8.(b) in a
subsequent chemial etching stp may un- it  4   urfe  efiningi -h wIItt' f
the. t    p1r   desirably serve to read information from a magnetic tions 4
alms norw* t th oldin; j rfCq 8,  so   dI*k. if the. ditance I fron the
magnetic gap 30 is that: Is, about 9SC wth res.pt t the siiinig siur.
shorter than that specified above, portions of the face 39. Namely, the
lpeiJndvI d eching. ornt5      e    pvpnqtlgly formed track em indicated at
"a" In Fig. 10 the grqoves 36 to be fgrtad swih ti',I ti, wrfIQ,9  tends tp
reed Informion from the tracksof a magnet- defining the track prloy a
ppp qitiiact to the relevant track of the disk. In to the siWing sac V  The
the qrvq  $       Fig,. .(a) pOd 8(b), one-dt_ chain lines indicate the
thus fwT nd f g- t.iy trat- q a pore    rt prfas of the ferrite bar.32
after the surface 36 Is dm4 978 ef'fectlvq to MwniMbe; theq ' Ilj du to
ubjced the slJpquent chembIa etching. the reading of informatain r.om 0th
tc       map-       Usually, the laser-lnduced etching for the track-    11
9iP 0 31 809 i31                12 defining grooves 38 Is performed. with
laser power of  tons 40 formed on the disk sliding surwce 36 by the 30-300.
mW, a scanning spd of 2-49 imlpeq, and a   track-defining grooves 38, 38
Is.subjected to a proc- maximum laser beam diameter of 10 pm. Oappse the
e8 of forming a pair of parallel spaced-apart air bear- 



,r accuracy of thoe final trqqk widethmust    N. within  Ing portions and a
track protrusion (including the 2 Urn, -the scanning swedj, law bm diamtrW
and   6   track portIon 40) for each core slider prepared from .pser power
should not eXa4 tJ  uglgr lint#J ae    th ferrite bar 32. Namely, the
suitably ground sliding eifled above. Further, tho ijppr imits Itte snning
surfaoe 36 In which the track portions 40 are formed speed .nd ti'!e iqoer
begim  l ehpae   ngt ,e ,x-  Is qheomtlicy etched so that each section of
the ferrite Oeei, in cirBIt tg prvnt osrvtn V th opposi       bar 3
orresponding to each core sider is prod aide Ourfacen 43 Of the track   lm
(f  10  with two m"cad-apart raised air bearing portions (in- the grooves 3
4 irlt  i     of ,th;'ye 40),        dicated at 46 In Fig. 9), and a raised
track protrusion npmeiy, in oudpto mqplfin"h* n j . f fho.ue sfer -
(indicated at 48 in Fig. 9) which has the same height faces 4.3 of the-pWee
49 within a' f ! 904O'with   as the air bearing portion 48. relpet to. th
ie~, to aurft" q.fth   40. p indicat- wescribed more specifically, the air
bearing por- ed in Pig*s. 8() and 8(b). Pwth%.. It - impgtnR t toW    s
tions948and thetrackprotrusion48 on thedisksliding avoid an exQeu.ively
IoaQir  wruV  d ;an xces-     surface 36 of the ferrite bar 32 are formed
by first aop- ei eiy high scanning ved, In 04er t fdrm theNtrack-  plying a
pattern of first etching masks 44a corre- defining.grooves 38 to V dypth
ngst!pmsitrthen 3 pm.  sponding to the air bearing portions 46, and a
pattern if the diOk siding wurf. No iu  ,!rw1y been    of second etching
masks 44b corresponding to the round t th. fin.g prigj to the   in-   20
track protrusions 48, as shown In Fig. 7. Then, a 4w     -
,ed etchi0ng op in, ti Iaw4ln   hlng  chemigelotching
ofthesurface36oftheferritebar32 ope ration'is s0yally perfrmed qg
fgiowing   is effected to a predetermined etching depth, through
conditions: iwer powr   3       W qO'rl;eanfning  the applied patterns of
etching masks 44a, 44b, speei ,f ?-30 jme/qc; rnt iqpr :eem  emater o0f 5
whereby the air bearing portions 4* and the track pro- gm or l0., Thpe
Cxdlq      mey"ag t MiryWe   25  trualQn 48 are formed with the height
corresponding results such ap usattet farrb cJ'ujp -ag p, as p   to the
qtching depth, as described below. hering tq the qgound W   .  , r-nIingf
the            in ordr-to mahntain the stralghtness.or linearity qeges of
the traqk g.qriopnj    qei t '  m. ;nd    ofthe longitudinal edges ofthe
airbearing portions46 formation of a 4ntu   Oi fu    ferrte lyer.        to
within 15 ,npm, the ground disk sliding surface 36 If the final grinding
ioo t  *Ih he thinl gap   30  of the ferite bar 32 is preferably
mirror-polished, and depth follows th  iagarbiqg4  chinq o  the        is
subJected to a suitably heat treatment or chemical grooves 38, th  r ije I
ethin. Ig yglly p ..40er-  etching treatment, before the etching masks 44a,
44b formed under the following onditin,; 4er cower of  are applied. This
preliminary processing step Is dis- 50-300 inW: lager scnning spee oft ,0 Z
nV.ec;     cloeQd In laid-open Publication Nos. 62-83483, 64- andlaser
beemdiametef 'J10  n                3ripy ?hg 'on   a6  15380 of unexamined
Japanese Patent Applications diltlons as8sure thdpth #            3h  r
39,.8 not  filed In the name ofthe present assignee, and In Jap-
smalIerkthan 3 pm* (`Finifgri.4ipfh) gn4 t.he If-  anev Patent Application
No. 63-75744 also f lied In most vytjpl aide swf.w4  t the' t0roi pg rtpns
the name of the present assignee. The preliminary 40. which sIPflg; o,
anataatwidtha fA r (trs       heat qrchemical etching treatment Is
desirableform- ' portions 40)' irre tiv q 'th   it gf   e- *    40   movIng
the residual strain of the surface 3B to which movai by the grinding. Of
thy saliding evfp #9. The  the mrasks 4Aa, 44b are applied, the strain
being ls erulnduced etching 4hiqh ppynjifine grind-      cauaed by the
prior working on the ferrite blocks 10, Ing stpp a.s MWlNated oaopv mw  be
I ffed wih the  12. ferripe bar 3? PR) ien A   g liqid;  p,4ulgn
The heat treatment Is effected at a temperature (och p an             Lei
pUt phpepr so  qr  .0  of atlUst200C, usually at 200-1 300C, In an atmos-
potasium  hydroxide). PW  iVn  t   trgJ-           phere'of an oxygen
concentration equal to or less definis'g:we.&n i, guttgy tytamer-
than an equilibrium oxygen concentration of ferrite. induced etchlqn potp
p 0 i   In 4*sue          The chemical etching can be effected by using an
oatent AplicUtipn4 M. 9414  jj  I t  name gf       aqueous solution of acid
such as phosphoric acid and the present Milg", whesrel thy ipr-Aplpdd   so
hydrochioric acid. Preferably, the chemical etching is etching s .c arried
out in a oufign Of 0hgsphoric agid  effected by immersing theferrite bar32
In an aqueous ha.gvi   a conpentietion # f iQ4Ogwt, wi : axjnwm  solution
consisting of at least 20% by weight of watr lseer b"-iM diemetyr of .50
eW,"i'q:"   p"wr P gfW-  and the balance being principally phosphoric acid,
as 4,900 nuW, evn4 a seng g4 V fQofQ pwc              dilowged In the
above-identified lald-open Publics- where V ()Zi 0.34 P V 34. P;~q 14P ..
1!'.i.  h.e iop-  ea  tion No. 62-83483. The use of this etching solution
Is or porPa en-d the acnlng *flei y %ringd            desirable for
maintaining the mirror finish of the etch- go as to satisfy ,he ;veo,? tw,
fW a.             e9 syrfa.e, and for easy etching operation. If the prm-
Thiereafterthe ferrite b-havin the trcpr-     luminary heat treatment and
chemical etching are 7    13                  EP 0 361 809 B1
14 ?ioth practiced, the residuel strain of the ferrit bar $2  width
dimensions of the air bearing portions 48, track can be removeei mpre
%ffcvely.                      protrusions 48 and track portion 40 tends to
be dete- lThe qtching      meh 4,4     ye fqneI.4 byf nut-  notated. The
phosphoric acid solution Is preferably 



t    aqile known method such asscen-'rintnhni-          maintained at a
temperature of 50-90GC. If the tern- qua, which is selected froon the
sndpolnt of required   6   perature of the solution exceeds 90C, the water
con- piatterning precisin end egIgyF qyrejtIvpeyhih     tent In the aqueous
solution considerably changes, patterning acouraqey end qs, a photqo
lgrahiC       and the temperature distribution of the aqueous aol- method
usainga photoreWlat  i ykraf y prutlssd.     utlon beoomes uneven, causing
a variation In the F~or examn~ple, the3 entire, srfm   the gr4 sliding
etching depath end deterioration of the width accuracy surface 386of tiit
ferrite her g I ^ o q wlth .,a p.-   10  of the Yad sir bearing portions 46
and track pro- toresipt lpyerI  ai thi hg    l I                   trupIgne
40. If the tempt ,ure of the solution Is lower a r     niln throuhh;
pning4Itg the               thgri OWQI the required etching time Increases,
and mask. ptteA'    44.b^twt'tba       ~fltd          the Issghn efficiency
i lowered. ig surface '6 otrtgntorr         ninR tb the            in this
way, the track portIon 40 is finished, and air bearing i -ar!tte   q  *3w
tra .     QrqtsiLn 4.8   15  the air bearng portions 46 and the track
protrusions (Including thie tr ofli pothgnhQd*iftll by tJtA  fc-  48 pre
concurrently produced by the chemical etch- defining grooves  3118)~ era
uxami. Iy '   the      Ing, tQoe ther with the Inclined surfaces 50 along
the groovep 38 ae fildwith flwippics  jrb.    hito-
peiipheresoftheportions46andprotrusions48.The repist fo the  Xhing mfl M1 M
y b a R0 o-       chemical etching thus eliminates a conventionally tive
type at; n  4 typ   tjeqr, thk sis4,e,  20   practic  machhining operation
such as multiple grind- &   44b mpy be fgie'g gtt    rIpte qu p Qr or
ing psee with a grinding wheel. The combination of other Metals grI.O g1 Q
y or  T iim, by  r dq$W     the Isr-lnduqd etching of the track-defining
lion, SPUtte1lng9 OvA2 ( tmIfl v apglesto) or       groovis 3.8 and th
chemical etching using the masks gther suitable           6gtrle in, the
fgrm-       44. 44b permit the air bearing portions 46 and the ing method
of tho mapj*s 44. 44  are selecte de-  25  traic protrusions 48 (including
the track portions 40) pending upon t  nlfflua t in urq5 of
to be, it ly formed in a considerably reduced ease pad aco!,iqy gf
fgrmatlgn, gji4 ;0h~sQQ.ep tg .te  t ibw, with      out the conventionally
encountered chip- fgite surfiae  .B.                                  ping.
When the core slider prepared from the thus The ferriftebar fl prqvl,4
$h/:hp  Ispred       iuuferiteer$2 ipertdnsiding contact maskps a, 4*1  i
stifl  ,an chepipl tging   30   with. ,agnetlc disk, the track portion 40
is protected opera"tin tiruh thur 'Ms pSttQXf r.    ' 40         frQmo
efSfive wear, by the two air boring portlons wkehy the aresf
M e coveed,  y          4pwhtlh was the same height as the track portion 40
the mqokoi aeh Oeic  to     t a--paret  'j        end which are lo.ated on
both sides of the extension epth. OAs a rewt the" pr big . ;,  o  4    r
lIne of the track portion 40. Further, the two exten- qpendlng to t~he,
mq~ks.^ 44nte thpr.ack prgtrflion s   alone extending from the opposite
longitudinal ends 483 c~O~poning to *IA ms  40 ye lgrmd p            qf the
truck portion 40 of the track protrusion 48 re raisedorti  having a heg
pgyaj theetottInp          nforcg the trakc portion 40, even when the side
sur- dapth, a shown -i thln view  iFlg;9 'an thse e   ,n- fces 43 of the
track portion 40 are formed substan- lirged fregmwnttffy v~iew of F. '1,.
Around the .air  tlLiy perpendicular (about 90) to its top surface. w
1eiarng portign; 4$ end the trycic pro, truio's 4%,  40  Then, the ferrite
bar 32 is cut as needed, at a de- there: arefre incline pjtns'royrfa5cS 5Q.
The       sired pqition or positions In the direction of width of old.
supface; ,  qf 't~h' triflfngi pr~o~ov~s 38 c-  the bna ,r, for example,
along two parallel cutting lines fining the width ofthytragic prthins'.40
are prevent  as indicated by dashed lines 52, 52 In Flg. 11, so that from'
being etchd iY the mpjkg 4Q  lpft in the     the gore slders prepared from
the ferrite bar 32 have grooves 38. Therefreg  I"eas s, sgrfcsOeq 43 remmn
45   a pre  termined length (in the direction of extension 'as forme by
thei lp dijd $etqingfe1 i  rempin      Of the air beefing portions 46).
Subsequently, the air almost parpandicular tg* the top st gf tfl> trqslc
wepring .portgna 40 are tapred at their leading end portiobnO 40.as shown
In FIg, 6   '                 pattlo", as indicated at 54 In Fig. 12, so
that the ta- T~he coherniwi etc!g vang gt  .p ,a,, 44.4 4*       r      p
ns provide leding ramps 54 having lo conducted In a ueaal mnr rf    y in an
gu-   no   a  Ae. length and an angle of Inclination. eow  e       Pluiofl
f pns*1d qr*Ilwg prlniegiiy 3 gJ'g  In t.l he next step, the ferrite bar 32
as shown In Fig. phorb pold. Thet9 concentrat,.ojn glft  phoaphjlo~i ac1d
1i 2pIs    cteqd to a cutting operation to remove a low- deirbly
ranlgesfrqm                                 orto 8$y weigl'Wth the   en-end
portlon (aso shown In the lower side of Fig. 12) phosphdoid cscjnceotrutign
iw  tjthn ,Q wt,n6.    exgept the grass corresponding to the track protru-
the required sqhirg titw  I r.ly ln  rd the   5s  along 4so, sO  to provide
yoke portions 56 at one of etehingef~fktenqy en tgQ    belsaup. Vi~S h
't~hp phopnpho-  onpuqe eonrds of the ferrite bar 32 remote from the rio
c~f co"wncejntratio ez ng 6 ,w>t'.%, thy gQhlojwl  lead.in ramps 54 In the
direction of width of the bar. depth tends to fluctuate, Fnd-th;
accura~cyof the   Each yoke portion 56 includes the corresponding V 41
Eac yok    15      *5DP 0 361 809 31                           16 track
protrusion 48, which in turn hop the track por-  embodiment. As a result,
the portions of the surface tion 40 whoe width Is definef-by the'.
truck-defining  36 not covered by the masks 44a, 44b are etched to grfooves
38. ;Fhe (unite b>a~thus pi pith the       a depth indicated by one-dot
chain line in Fig. 17, 



yyoke pgrilore .O le thr gut Ilong wool gftting    whereby the air beaing
portions 48 and the track por- lines 88 parallel to ,theuy dirotln 1-wdth
of tiq b!ta as   6   tlons:48 are formed. Since the chemical etching is tf-
igicaited in Fig. 13, S that ph  t tpnt. lnqides   fected with the
track-defining grooves 38 filled with the two air bering potons 46 end
teen9 tr p       the non-magnetic material 64, the side surfaces 43 of
tru~sion 4,8. 'hx, a pitirlty, qf hp0 lg   for a  the track portions 40 are
suitably prevented from be- rigd magnetic disk 4rlvp, jne ghwhi    w iq hn
at60  ing chemically etched, as is apparent from FIg. 17. in Fig. 14, ore
WtAd by  tg  t       br 3 of  vo      In the same manner as described
above, a head Fig. 13.                                           core
s9lder 60 for a rigid magnetic disk drive similar to Ft will be undertoo
fr.  Fig. 14 thlt the head  that of Fig. 14 Is eventually prepared as shown
In Fig. IjQM sidh~er 80 DRMPSr scorl"ng tg ho prpof em-     18. In the
present embodiment, the non-magnetic bodiment of th inentign
hvn          matril 4 fllng the grooves 38 effectively also the twi
spscod-4psrt PrjgIq aIr uring. Q0t0"one 49,  i5  serves to protect the
edges of the track portion 40 nd the yoke. ortion       ln wltgh   tgr   h
the gild'  egelnet chipping. or ,body 0Z. Th yok pufl    hpp tl. msrt g'ap
ReferrinQ to Figs. 19 and 20, a further modifled 30, open in th tpp surfc
gf ti f   ttl  49 .f      embodiment of the present Invention will be
descri- the track prqtriplon 44. Thbo qua40y bc0 q.   the   bed. yoke
prtion 5   w  6 w0it- h sah othri        20nti-  20  Contrary to the
preceding embodiments, this em- tyte a mngnetic hgad hAVing a.... Qhp
ngnic        bodiment is adapted such that the laser-induced etch- gath
whiQil ia prtly UflneZ 1 thpIt ig1n 49 in     Ing step of ftrimng the
track-defining grooves 38 for whi,.h theag ranetic g.0  udi g g_ j$2 g"
div-     defining the width of the track portions 40 is carried tane la
open.                                       out afer the chemical etching
step of forming the air In the illustrated emo~diment. th* tck-fIormIng
26  bearing portions 48 and the track protrusions 48. g9ooFvs $8 are flled
wth t.h mqrisl of the mqske       Namely, the ferrite bar 32 consisting of
the first 4A as lnia19j In -g1 q. 8(p) mdr (4, : fgr prqpcIng  and second
ferrite blocks 10, 12 at least one of which the *lde purtg.p 3 of atruica*
0tn 40 (surfaces     has at least one coil-winding groove Is first
subjected * of the: groeve  0 defIning the Wth gf tho ttrppk por-  to a
chemical etching operation to form the air bearing tion 40) from the
chemialC etching fgr forming the air  30   portions 46 and the track
protrusions 48. For In- bearing portions 46 end Ot.  trk  FrtrustgrM 48.
stano, the ferrite bar 32 with the magnetic gap 30 However, the side
surfaceis 4-mjy b prqlyctesi by  open In the sliding surface 36 as shown In
Fig. 5 is q giga materiai Qr gther a hitu.i ngo-qrnetot  ma-  provided with
the etching patterns 44a, 44b as Indi- terisl which fills the  QoovW 3& I
11in U e, tme oe In Fi. 19. The nonasked areas of the sliding grooves 38
sre filled with tile no eqto mteinl   3S surfa  36 are chemically etched to
a predetermined aftr the groovap 3$ qrp fD'w  by p ,r iRA.ro$   depth,
whereby the ferrite bar 32 Is provided with the etching operptlon. 'i"qn,
th~elukil-dlng qsrqg w ,af  air bowing portions 48 and the track
protrusions 48, the bar $ is grund so a    tg g ihth finS depth    a,
shown In Fig. 20. gf the magnetic g,,a-p~p $0.  ,"nC the4 kd f,,eints;r$
.Thereafter, the laser-induced etching operation 4I Iheically etahe  I fow
ble     nggrts           4 Is effcted for forming the track-defining
grooves 38 40 and the trpqk protrusignp 45 .                   in the
formed track protrusions 48, so as to extend For exampe., tho tvpgi-fini.ng
gpqp 386         across the Interface of the first and second ferrite
fqrmed in thfefqrritq  .ar   ihwni Fbg. 61 p filled  blocks 10, 12, so as
to define the width of the track wIth a suitble non.nuetg maril 04 ayg p a
portins 40 as Indicated In Figs. 9 and 10. glass, in a suitble manner, "
sh~wn in PIg.-15. Then,  45  In the case where the laser-induced etching
fol- the dlpk eliding wirfopr 309 p d to Q~n bite f ngi  lowing the
chemical etching Is not followed by a f Inal gap 4e-pth, whilp at th-egap
time ran Qing on un-  grinding step, the laser-induced etching in Cot4 gas
necessary exce  maes of th nonrmajuitlc materiel   atmosphere of a pressure
of 50-150 Torr. Is preferably 64.
effected under.the following conditions: laser power Aubapequently, the frI
rite rf wJih the prooves  so  of 30-200 mW; scanning speed of 2-30 timlsec;
and 8fIlle with the non-mmgrieting ag m419 QJ-   ,   maximum later beam
diameter of 5 pjm. If the final od to pess  steps fetrmning
i r   ri  our-  grinding stp follows the laer-induced etching step, tiors
406 end the track prgtruslanp 4!9 p prvioqusy  the following conditions are
preferably used: laser described. More p  lprly, the ething m l Ma,
po whr f 50400mW; .scnningspeed of260pmlsec; 44b reF appied to thp graund
S#in:   p  89 pp       and Max mum laser beam dlametr 0110 pm. shown ini
Fig. 19. I   thei; fWuti  is h. l Wly        Affer the trick-defining
grooves 36 are formed, otched through the mas a. S.  In th "me Man
the sliding surface 38 of the ferrite bar 32 Is ground ner as described
above with r~e.sit to the precedIng  as needed, and core sliders similar to
the core slider 9    17      'E  0 381809 B1                             18
$0 of Fig. 14.are obtained by uttlng the ferrite bar 32,  abutting surface
other than the gap-forming portion in the same: manne'r as dwribed gove.
are covered by etching masks similar to the masks The pe~nt meth$ d4Wq..
aovea by refer-       44a, 44b used In the preceding embodiments. The 



KX  onc toF~igs. IS and rnroyidn!*th.urn. advanta-      relevaynt ferrite
block Is then chemically etched qs as qffrw by tOA ,epatf  rnhthste That
isj ftli    6   through the masks, whereby the non-masked gap- larindaed
etchig t fi  the teqk.flnlng            forming portion Is etched to a
suitable depth. The groOVes 38   mf      psJ            SQ 1 Ot  ,  w
qtphead ggp-forming portion is filled with the metallic etelytrmnesiy with
@ sijf y ewgi i!4,t, i s,  i tJpt  magnetjc layer. An example of these
process steps Is fl   b au p 43        og fltt   t          [ *  114tctrfe
In Figs. 21-23. In this example, the metallic portwion d' a .wq$ n~rwwgi
(4gut- 8O,. O) with rp   0o  magnetic layer is provided on the second
ferrite block spao the toptaurf     ls t          taldfthe        12 which
gives the yoke portion of each core slider to pore RSlt a j*g       J4  iW
'the VA  of the       be proied. Initially, etching masks 66 are applied to
to pwoion 4Q 0    :nt*bp Wwith tle   tnt of       the abutting surface 14,
such that the gap-forming apo  removl of tht twine jjrAge 30 b1y grbidtnP.
portion 18'1s exposed or uncovered. The gap-forming Eurthe, te l1qon*1 aing
pt*vrinatp chip.  is  portion 18 ofthesecondferrite block 12 isan elongate
oing  .  tFiqo prio 4 :ni*ifnd bur, f the          ares which is loated In
a transversely central portion ,matllip ipagig atri.i  t   qilec metal-in-
of the abutting surface 14 and which extends in the .gap hed N ro, whlph
wayud$ o--oxpoerlansed when the  longitudinal direction of the block 12. As
In the preced- track padtiom iforpdbiy jrrslng wh Pllw.            ing
embodiments, the second block 12 cooperates aWe, the cheQial thVin    MM
amltnieiy flm   so   with the fr ferrite block 10 (not shown In Figs. 21- t
he Sir *l p t gfln g r~e 49 gpIw p tuk ,rDtrulons  23) to provide an
Integral ferrite structure from which 490onieryge       ltrqur4  t"mo fpro
twqo ferrtp bars re obtained. To this end, the gap- tionf thep 9ft '4114V.
,6,htqMg nvn                forming prtin 18% the second block 12 Is
located lionel Meohinirg im p wbtajn th(r ga.rlg gnd        centrally of
the block In the width direction. t4icqk potioq  Ir    d .,   multiple    p
of -a       T  second ferrite block 12 with the masks 68 ap- gring whep-.
Te~h pi1i 4elhin dgp9 not tuse       piled thereto as shown In Fig. 21 is
chemically etched, biloinq otthdgaaofiRho urrb  nd tro* rr-
whereby an elongat etched recess 68 Is formed In tosM, 46. !I4 l
aditon.whe.n tim c. r.l0w. r-      the central non -covered gap-forming
portion 18 as clat in si~ding pantpgtjt~ ~h  wpgnetlagipkj the track  shown
In Fig. 22. The depth of the recess 68 Is equal pqrtlon o I& RPp    fy-qri
qni  w      y t.he   30  to the etching depth. two~airtiwing nort~g0144whiJ
hstfhe0qmehplght          The abutting surface 14 of the second ferrite p
tha trick porton h40 an$ Whih , lifl on (fluh   block 12 having the etched
recess 68 thus formed In sides 05t time atbwheiert liii. $ re* portion 4Q
Fur-  the gap-forming portion 18 Is covered by a suitable $a.erthe two
.4nb'i# en"Ztr ng from thp oppittP     maOalip magnetic material. The
metallic magnetic loitoitudii ai of te tk p       Q p ttrg    as
miterlIal 70 may be a known crystalline alloy or a prQtnIoR*  q rin~fgrc
tie tragic portion 4, even   known non-cry.stalline alloy. Typical examples
of the when the qid, surfmil 4441tie tra.k pqrttn A,0 are  crysta!llne
alloy Include Fe-Si alloys (containing 6.6% tORR~d mXbultSN$IWy i . r !(Q*p
99' tQ Ifs       by welght of $I), Fe-Al-Si alloys (commercially known top
surlae.                                         as "Sandust), and Ni-Fe
alloys (commercially known While wveral differet emWboiments of the   40
as8Permalih).Examples ofthe non-crystallinealloy methmd of thep propet
Inv.1pntln -w' protwiq p %qsre  are mptal-metallold alloys such as
Fe-Co-SI-B, and idarora rigi moagogdAa Ouryhg pl         r
moesi-mptli alloys such as Co-Zr and Co-Zr-Nb. The ab ebve. thW 0M6syflqdia
My '*b                  Fqe_ or Fa. I-Al alloys may preferably contain up
to that a mtllic mnetio 0y-e4vig   taie ti-            5% by weight of
additives such as Cr, Ti and Ta for In- rises may bq forivi on p3 l.st ,np
ao t9he taattlng  4a  proving the corrosion resistance of the magnetic ma-
'tjvq  of th fft  p4 ppqgJ4 fr.r ;iqgis, so as-   teri'l 10. The selected
metallic magnetic 'material 70 toi Oly             FM leprtion of tip
releant     Is appied to the etched recess 68 by a suitable known
abvttbtgms .*s*, before the twofawrp l*ioga ~re 't-  methQd, such as
sputtering, vacuum vapor deposi- Id and, bondOedtlthv. in is sq.g      g
tion, i[or-plating, 'CD and plating. However, the sput- layer having a
ayi~q1$J1t*i.,nw   fqfh.r   on   s0  toring bs most preferred for reduced
composition dis- At leK one of - bth   wre'opf the blhcJ
placement ofthe applied material and reduced limit- (Which My o'w may no
e'gWe4p  wftlh the metiic   atlon in the choice of the material. oignetio
lay  hiit4p , sp tht' I; it thg               Ap tn intermediate layer
between the ferrite of gapd-fo"Wing ortin  of the atitn gpfp    ,Q
the block 12 and the layer of the metallic magnetic grod by the ncrt-iagno
la                          material, a glass layer having a thickness of
several To lorm 'theffwAUic wit-oloo layOr ,nly In the  tens of.angatroms
to 100 angstroms may be applied gppoP Ining portion of tom .bir s4,rfae of
one of  to the autting surface surface 14 having the etched ift two *fttebD
cks, fre pit, the Rgrt,   of the    rAp 0, before the metallic magnetic
material is ap- 10    10      '5EP 0 361809i1
20 pifed to cover the surfac ,14. This Intermeuilate layer  a so-called
metal-In-gap head wherein the magnetic improves the adhesion of the metllic
magneptic layer  gap 30 is defined by the metallic magnetic layer 70 70 to
the ferrite block    In?. Slne the thickniesp of the  having a high
saturated magnetic flux density. 



iwt~ermpjiate glass layer is ,smaii engugh (i0 nm or
Apordingtothepresentmethodoftheinvention Ip.s), the fungtion of theIrme4t i
rg ,o. meg-   5   desibed ove by reference to Figs. 21-25, the las- natic
pgp is nigilby sm     ol lnd *4* no  tipliy    er-induced etching to form
the track-defining grooves gause a problem duo tj ita funoqn p  hegOp. Fur-
38 may be effected after the chemical etching to form ther, the inclision
of tlaeteo neof Fe,;NI, Qg qn aim-  the air bearing portions 46 and track
protrusions 48. lIar elqmqnt in tI'iieg9it iagr ip $vqnt-
However, the chemical etching step Is preferably of- gout, bqq'syge It
pwAvlij" olhtjr Imrprgvemqpt of  lo  foote after the track-defining grooves
38 are formed tw adhesion of thI  mrgitc layer. It le *9 nd       by the
laser-induced etching. In the latter case in that the mr.eteilic megntia
ityor Q  ngt ra~ti"aly   which the chemical etching follows the
laser-induced cuse a probir. due t it;yion   a                          9p.
provided  etching, the truk-defining grooves 38 are protected tFat the
thicknew 91 the u'gnatl lent t    nom , 6t  frqm the chemical etching, by
the etching masks for eed 1pQ nm.                                    i5
forming'the track protrusions 48 which include the Then. th9: abptting puf
14% fhg ,wnd fr-      track portions 40 whose width Is defined by the pair
rite block 12 whicl has bn  cond -by the malic       of grooves 38. Namely,
the surfaces which define the magne.ti matiN l is A leo I$ 1%Ir, ggind, in
a     width of the track portions 40 may be kept almost per- usual mbanne,
sp3 as to rqntgve un~ne y oqk of    pendicular to the top surface of the
tracks. It Is also the moagnptlgn miai o9l.etthgr with    en thick-   20
possible and desirable to fill the track-defining ness ofthe supafiai
ferriteateril, sotj hat thpet-   grooves 38 with a suitable non-magnetic
material 11c fmfinetlic t iAftonlyIntfl}1e4         s         such as
aglass, and then grind the sliding surface of 98, as a metil J11m :gntiso
Ipyer T0 heving a suitable  the ferrib t bar so as to determine the f Inal
depth of the ti'oknws, whilq the porftigiw 9 thq ofltig wrfege    magnetic
gap 30, before the chemical etching. 14 other, thq  the gppfomln  pfQn 1'
re ,e-  26       The laser-induced etching Is preferably effected p~osed,
as inehicat in W'g. ?$.                     In an atmosphere of CC!4
(carbon tet'achloride) gas. Supseqygntly, ..t least one gglkwllnq g ropve
is  It mady be effeced also in an aqueous solution of KOH formed hiv the
abuttlng sijvfo~ 14  qoatln~s,,;q f the  of a concentration of 5-56 wt%, as
proposed In Jap- first and pqcgnd fgrrltqblglt&f in  thlg nampl.,  o  anewe
Patent Application No. 63-43678 filed In the coil-winding groovu.,s. ?4I.
arXfthmig  in -the  for-  3o   name of the present assignee. In this case,
the laser- rite block 12, a.s hvwn in 11p. 4. Pmilariy, twoitl-  Induced
etching Is preferably conducted under the fol- wlnding grooves 24 are form4
in ther,   f 149e1rrblWok  lowing conditions: maximum laser boam diameter
of 1 0, as indicatped In 1ig. .(b). 'Ingg Qt WFurib bar ,re  20 pm; laser
power P of 50-1,000 mW; and scanning prepgred from qn Intgral Wer    rutr
an.tn           speed V of 2-130 pmlsec., wherein V 50.34P + 13 of
theefirstand second'ferrite bWJ. 10, f, paqh of  3o   and V 4 -0.19P + 190.
The laser power P and scan- these  block is Oruvlded e0th tjle twe
oglnwindiing  ning speed V are determined so as to satisey both of grooves
f  an lth ki: gf 9ap ppfrmjn; pgflin         the above formulas. An aqueous
solution of phospho- 18. Bqfipr th biloqk 1I, 'i .  kvtt ewd bn4d.
ric acid having a concentration of 50-9Owt.% may also gth*. into to the
lintdra fb'Irite atgW   abt        be used as a preferred etching solution,
as disclosed \.e' ting ;w~fqpss 14 are fhIl~t, by rnglng Znee4i-.  40o  In
Japanese PatentApplication No. 6347640. In ths In the nextstep,a a uite9b,
6 ntnmane-tlcmaterial  case, the laser-induced etching Is conducted under
ouch as Sip: o glpfs Is 9gid p a) lena thpe, gw -    the following
conditions: maximum laser beam diam- tgrming portion 18 (metellip mgnajl@
ljyy 70) of at  eter of 10 prm; laser power P of 50-1900 mW; and Iast one
of the two Woolet1(I. 1Q , oyggtggor     sanning speed V of 2-2.00 ia/sec.,
wherein V 5 other suiatble method. Thgp, thq n gnmnetip layer  45   0.31P +
34, and V S -0.14P + 271. having a suitble thiz*rnq  T d qn ') lent one
The present method of producing a core slider for qi the beutting' sqrfoces
,of-t two 0blq.01  t2.    a magnetic disk drive provides the same
advantages l The integqril ferribp etryupjurq Qrpwa~rney 2nding  as
,describe d. ab .ove with respect to the preceding em- onw ffrst andi peonn
ferrite blocks 19, 12 is ci   P psodimo onts. Further, the metallic
magnetic layer 70 vide two ferrite lrs. Eqghof thee yfenrri hers I; thpn
so  appied adjacent to the sliding surface of the track ybiected to q
las~er-in~d~ued, a np 'tgp t, for~m    po.,rtion 40 serves to reduce an
eddy current loss of trackd efning grovqq ,, Q. jnd    ermI sihing
the hyed, therebyeffectivelyenhancing theoperating aftp to form Pl beoaring
poj'tjQnp0 end tracK pretrur  chsrcteristic of the head. Moreover, the
almost per- gones 4,   duicribed ogy wltb rDest to the pre       pendlcular
relation of the opposite side surfaces and qeding embqipnwnta. Th ferritpe
tap Iathan oyt to  is  the top surface ofthe track portion 40 significantly
ef- provide core sbdfs. fora gri  inegneti9 41ts drive,  feotively
minimizes the cross talk of the head, and en- one of whic4 Ip ini:i posraly
at 0 in Fig.,.         ables the core slider to be used for a recording me-
These core sliders are compoolto type piders having  dlum which has a
comparatively high magnetic coer- 11    21      .            EP30S1 8QO I31
22 cive force, I.e., which permits high-density storage of         butting
and bonding togethersaldfirst (1 0) Information.
and second (12) ferrite blocks Into a ferrite bar Theo order of the teps of
qppiying the metaflic       (32) having a sliding surface on which said air



'- magnetiemste1pil anO thggppnrmIng flon-mpgnetic            bearing
portions (46) and saId track portion 40 materia end the stem of faoming the
.qii-windng   5       are to be formed; gOvn, o    is nw  limited to thp?
tgsL   ebp.v, but             forming, by laser-induced etching, at least
these tps m ay be imo lrfp in ay ordrWior p.!rqnvid-     two parallel
track-defining grooves (38) In said cci II'If thet stis  are nomplpte
beforet tht fi t. ,pd   sliding surface (36) of said ferrite bar, such that
scond ferrite blok are "anood tqerthp                     said at least two
track-defining grooves (38) ex- Whie thq method   odnt nO^i    lider .   a
10       ten-d across an Interface between sald first and figid W   Wtc4sk
u1l. e.fnt. ti principle of              ssqpnd ferrite blocks the depth of
sald grooves the pmaent L mnt  hIg l     44rl     In its pre           (38)
being only a small part of the distance from cently r'efarqd       oit   ig
tuyln         f srtp*a   eliding surfhco  (36) to a coll turn hole tliha.et
th intiq ~n ig rt lmite bto   ile of the 1 i-    (24,24), said at least two
track-defining grooves luetetl  amdimenritq, buj ryi     qpgJw in t     16
(SO  defining therebetween said track portion other forms, with wvrimu
hang, mfitlons and              (A) having a predetermined width In a
direction im prvOmet  hiyh moay      to thy. gikild In, the
perpendloular to a direction of extension of said gpt. without 4wjting frp
th al* pfftq iyprJgn.           grooves; F~or e xes.me. pu~iiAry ,pN-in
gro~v,                     applying a pattern of etching mask (44a,b) my
bef *          e    tht      r -n grgvs   20          .to said sliding
surface (36) of said ferrite bar, so /  1A. by WI:r ndye  tchin  ther
methilod, so:that             as to cosver portions of sald sliding surface
(38) %  te   poit iQ 41; deflnq by  ,er-trs*-forming           which
oorrespond to said air bearing portions (48) ree. .s~tswl~oh consit of 1:
uxiigty grgzvpy; tnd         and said track portion (40); and the
tresjdormlnp grgv  @$1          :                           chemically
etching the masked sliding sur- In the ilgtiS ro0J       , thyke portlon
2S       face (36) of sald ferrite bar (32), and therebyform- .Is ftd"9 as
pae Int     it of. t , Qier bdy fl         Ing said air bearing portions
(46), and a track pro- btween tie. lft el r1ir bpring portlons 45, 48.
trusion (48) which Includes said track portion Nowvq~r. the, yoJa
iz~nqrijpn . wteybfrm$ In alijgn-     (40), such that said air bearing
portion (48) and meaM with the, oP"tenq of qwh air br"rln  por9ion
said track protrusion (48) have the same height. 4$, as indk*3d in !i. .Z
In iT typg gf ogre #oidr   90 the trask protrupien 48,, Inghi '(he track
pgrtipn 40  2. A method according to clalm 1, wherein abutting fn   end f*
cqrrpo ndlnqalrbeln                  surfaces of sald first and second
ferrite blocks portion 48, suh that th  tr   r.40 ias. the
which defIne ;paid interface have respective gap- gamne height es thy 4F
bprlng prtion 41. This we        fQrmig pgrtions which define an amount of
said slider Permits informftion r9oroing  nt reayding  3n as   magnetic
gap, said method further comprising a and frFn a raillly.y'ter pripyi
pprtjn'of a ma dtepof ppying a layerofa metalilcrmagnotic ma- netoi diet,
sb.i . the. tmsi pi   40 Iy alipte with     Wtrlal(70) to atleset one of
said gap-forming por- the aiFr berQi  prtion 4.
tiorMionf slid firstand second ferrite blocks, before the ferrite blocks
are bonded together into said :l~            40       ferrite bar. 3. A
method according to claim 2, further compris- 1.  ArrIethoo gf produaIng .
hphd coresliderforarig-      Ing a step ofapplying an Intermediate glass
layer d masgReti,e ql4 krivy1 inpiuyoing eqilder body (62)  to at least one
of said gap-forming portions of said arid a yoke portiqn fgr-m  -p
;n:Ingral part of   46  first and second ferrite blocks, before said layer
the, slider tbdy (f),, sjjd qj0er gdy (82) having    of said metallic
magnetic material is applied, so a puir of spcgrgpp-la  air byaring por-
thatsald layerof themtalimagneti material is t     (40 h   i  p jLrminqd
heilght, while            forme~d on said Intermediate giass layer. sand
yoke oflri (  ha i tr. qk pitlon (4Q) fpr sliding WqUit  it with , m4g4etic
reqording me-  so   4. A method according to claim 2, further compris-
dfims, ths yoke portin (5) .and Vie afil ,eir body   ing a step of applying
an Intermediate layer to at (OZ) qooperutisg t form; gla, e meogngtii Pgth
ele? one of said gap-forming portions of sald fIrst having a pmstermlng
m-ntl.g v(whlQh                   enE ,sgvnv ferrite blocky, before said
layer of is open in  top .qf.     ttkptnA.                     said mtal0lc
magnotic material is applied, so that Ma   O       meth  omppuin thP  ipp p
geld layer of the metallic magnetic material Is prcprirw e Efirst fep bjogk
(19) w,,h~lc.,h    fq~rmnd, on sa,,id Intermodiate layer, said Intermedi-
gin seigs Vict-r by -(2, ;nd ,a ge~n                d f errite   .
atelayercomprising atleastone of Fe, Nl and Co, block (1?) which giveS R
y   'icp prtion;           and having a thickness of not exceeding 100 nm.
12    I lull!)   1    1111 IN ~l 21                   EP0 361809 i1
22                l  I I yive force, i.e., which permits high-density
storage of        butting and bonding togethersaid first (10) Information,
and second (12) ferrite blocks into a ferrite bar The order of the steps of
applying the metallic      (32) having a sliding surface on which said air 



magnetic material and the gpp-forming non-magnotic       bearing portions
(46) and said track portion 40 material and the step of forming the
cQil-wInding   5    are to be formed; grooves Is not limited to that
cqescrlhed above, but          forming, by laser-induced etching, at least
these steps may be implemented In any order, provid-     two parallel
track-defining grooves (38) In said ed that the steps are comrplet4 befwre
thq first and     sliding surface (36) of said ferrite bar, such that
second ferrite blocks are bonded tggether.               said at least two
track-defining grooves (38) ex- While the method of prQwclng a sor slider
far a   lo  tend across an interface between said first and rigid magnetic
disk drive aoordlng to the principle of  second ferrite blocks the depth of
said grooves the present Invention has hmen descrIbe4 In its prey     (38)
being only a small part of the distance from sently preferred eqmodicnntt,
it4 i to be yndqrqtood     said sliding surface (38) to a coil turn hole
that the invention Is not limited to the details of the 11.  (24,24), said
at least two track-defining grooves luatrated om bodimentq, bUt may be
qMnobped In the   is  (38) defining therebetween said track portion other
forms, with various changes, modifications and     (4.0) having a
predetermined width In a direction imnprovements which nay oecurto tiigw00
i lid In the    perpendicul-ar to a direction of extension of said art,
without departing from thq t.Oirlt of the lnvertlgn.  grooves; For example,
agukxillary tri*k-defininq grooves            applying a pattern of etching
mask (44a,b) may be formad alongsid, the track-forming grooves   20   to
said sliding surface (36) of said ferrite bar, so 38, by loser4induce.d
etching or other method; so that   as to cover portions of said sliding
surface (38) the traeck portiin     defind by wlder track-forming     which
correspond to said air bearing portions (46) recesses which conisist of the
auxiliary groo oves and   and said track portion (40); and the
track-forming grooves 38.                                  chemically
etching the masked sliding sur- in the iliuatrat.d embodiments the yoke
portion   25  face (36) of said ferrite bar (32), and thereby form- 56 is
formed ae an inteograj pert of the gilder body. 62,  ing said air bearing
portions (46), and a track pro- between the left and right air bearing
portions 46, 48.  trusion (48) which Includes said track portion However,
the yoke poytion 56 may bo formed in align-     (40), such that said air
bearing portion (46) and ment with the centerline of each air bpering
pqrtion     said track protrusion (48) have the same height. 46, as
Indicated in Fig. 26. In this type of core slidjer,  30 the tra ,ck
protrusion .48 ingllnp the track p.Qrtion 40  2. A method according to
claim 1, wherein abutting extends frvrn the end of the cqrrespondingair
bearing    surfaces of said first and second ferrite blocks portion 46,
such that thq track portion 40 has the       which define said interface
have respective gap- same height as the air bearIng portion 46. This core
forming portions which define an amount of said slider permits information
reoording and reading on   s5  magnetic gap, said method further comprising
a and from a radially outer p-eripheral portion of a mag-  step of applying
a layer of a metallic magnetic ma- netic disk. since th.e track p-ortiQn 4Q
Is aillend with  terIal (70) to at least one of said gap-forming por- the
air bearing portlon A4.                              tIons of said first
and second ferrite blocks, before the ferrite blocks are bonded together
into said 40      ferrite bar. l:1a1ms 3. A method according to claim 2,
further compris- 1. Amethod of producing a head core sliderfore rige
Ing a step of applying an Intermediate glass layer id magnetic disk drive,
including a slider body (62)  to at least one of said gap-forming portions
of said and a yoke portion formed as an Integral part of  45  first and
second ferrite blocks, before said layer the slider body (62), said slider
body (62) having   of said metallic magnetic material is applied, so a pair
of speced-apart parallel air bearing por-     that said layer of the
metallic magnetic material is tions (40) having a predotermined height,
while      formed on said intermediate glass layer. said yoke portion (56)
has a track portion (40) for sliding contact with a magnetic recording me-
so   4. A method according to claim 2, further compris- dium, the yoke
portion (56) and the slider body      Ing a step of applying an
intermediate layer to at (62) cooperating to form a closed magnetic path
leastone of said gap-forming portions of said first having a predetermined
magnetic gap (3Q) which       and second ferrite blocks, before said layer
of is open in a top surface of said track portion (40),  said metallic
magnetic material is applied, so that said method comprising the steps of:
a6       said layer of the metallic magnetic material is preparing a firs
ferrite lock (10) which       formed on sald Intermediate layer, said
intermedi- gives said slider boy (623. and a second ferrite     ate layer
comprising at least one of Fe, NI and Co, block (12) which gives said yoke
portion;            and having a thickness of not exceeding 100 nm. 12
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l!I 5. A method aWcordlng to claim 1, wh.,erein said stop    leaet two
track-definlng grooves are filled with a if forming wid O t leant  Iwd
fidin                   gqrtionofsgidetching mask, when said pattern -
grooves by iaser.lngi.w~a .tchli~g i. tt , #  -    of etching mask Is
applied to said sliding surface 



i      fore said  -eps of a prnlyino gid patbn of mask      of said ferrite
bar. to  id olirjng   o  p    jail feor-Ml :'j a.nd    5 chemiWcily et0hi"n
40;mi m Pllqdipp surf, of       14. A method according to claim 1, wherein
said at sakj ferIto 0                   'east two track-defining grooves
are filled with a non-magnetic material before said pattern of 6. A nuatho
accr4ing t" ci~aim 1, wherenl  iq stop      etching mask is applied to said
sliding surface of of fom~i, id  t ielt gtwo track-defining   io
said ferritebar. gvoo'YeS b~lesar .indUd ehing is ef.fectd after sai step1.
of ap!ying a!d pgttein of mpsktosaid    1& Amethod according to calm 1,
wherein said track si1ling sWHOf  of "W. f   .e ,.r and chemicl ly
protrusion is positioned between said pair of air .e*tingo said  e
Wtoswfpeofeaidjrrlte          bearing portions, In the direction of width
of said bir.                                         15       track
portion. I. A mothoo #alr-Wing tpcAim. 1, wherein sdlas-       1. A method
according to claim 1, wherein said track erqimucd  tcIhlg iS qffe 1Y a*,
argon *p              protrusion Is provided for each of said pair of air
1eam having a w~vaiengtI? qf 1: J.I or l.             bea.sring portion.,
such that the track protrusion is 20      aiigned with said each air
bearing portion In the v'-~  8. A mesthod aWAr.QInqg t c . 1; we.ein abi-
ias-       djrnim, gf le,.th of said track portion. er-in 1u10.9d etching
.i fgWted with sai ferte bar pispa1 in gna~iepiQ#Et       of      iof CAt06
'To'v with         r i90 gQ MW o             Pateatoinspr0.che M rnaxiwni
iA r            'o fieter of10 im, qnc   25 at . WaMriMrg  pWO oT.2-O  WIAp
i. Verfahren zur Herstellung eines Magnetkernglei- ters f-r elnen
Festplattenspeicher, umfassend el- g. A meth94 %wdlng. tQ P .cli 1,
whIerein ,sralid !as-   non Gleiterk8rper (82) und eanen Jochabschnitt,
orIuci d ogeng vt   .f.io  wtli saild ferrite         der ale sinstfickiger
Tell des Glelterkhrpers (62) b~arplace ieln a iuaou,,,s.sgqution qf
pfrvspho-   so  ausgebldetistwobeldergenannteGielterkorper ei aeWd
h,,,aying a ~gntrcflptn of I~0,tO,           (62) ein Paar voneinander
beabstandeter, paral- with v maeimup Ir ~earn a"meter   f S0 jir, Idelr
Lufttragabschnitte (48) mit vorbestimmter ieazr pow~r PW of {$1,P- QQ mW, -
a caninig        HWhe aufwaist, wlhrend der Jochabschnitt (56) spe0i V of
wQ0 .~ni~, !~h~ere V    ; 021 P.+. 34,   alen Spigabohnitt (40) zum
Gleltkontakt mit el- and V * 4Q1A4P * -i       .                  30
nern mranetlshen Aufzelchnungsmedium auf- waist, woab, . r Joohaqbchnitt
(56 und der Glel- 10. A metho4 acwrwiing ts jm 1, whejrein sald las-.
tarkrper (6M) zusammenwirken, um elnen ge- e-i~nduced e,'tc~h~in~g ls af.od
iitJ j fir~rlte 1r dA  scqtho*iqenen Magnepfad: mit elnem vorbestimm-
pIlpedi in an aguy~ g Jn .,f ,$QWi hn.i a            ten      tp.aJt (Q) zu
bil.den, d, 'P  er In einer obe- vonrentrqtion of ,0 w   w: ih rntmw  I a
lr   40      ren 'F17*q9e des Spurabachnitte (40) offen lt, wo- beam
diemer of gQ jn, Itr pogr F gf ~.Q-             baw. Varfahren diefolgenden
OchrItte umfaSt: 1,000 mW, 0nd a ssnning  ep G      gf )1.3,Q          das
Herstellen anes erstn Ferritblocks (10), der iu~4aec., w-hoin V
Qyd 1a a  V,                   e -Q.19P  den  ieiterkOrper (62) Ilefert,
und elnes zweiten * 19.'
Forirtblodks (12), der den Jochabschnitt liefert; 46     cdta
Aneinanderffigen und Verbinden des ersten i.:1. A: math9~ cor nw to- p~im
1, further .comp rls-    (10) und zweitn (12) Ferritblocks zu elne m Far-
ia, st~e.p. oftn . g sa .id :ferltf bar to one of  ritqtab (32) mit elner
Gleltoberfficha, auf der die a 'Qreimirn,,ary he Ztm     and ,a.
p.reiiminary      Lufttragabschnitte (46) und der Spurabschnitt chontoida
*:hin  ti,.Me   t  r lo!i pbartot.rn        (40)auagebildet warden sollen;
of mask Is applied t se, ferritWe iqr.       50       des Sudan von
zumindest zwei parallelen, spur- definlerend en Nuten (38) in der genannten
Gleit- 12. A method qkIng to on I whereln saild step           oberfllche
(36) des Ferritstabs durch laserindu- hemloally te~hing ih7 naskd esl.ding
-surface z.i-ertes Atzen, sodaB sich zumhnd est zwei spur- of sid ferrite
01gek leffggtiL In anPos y .s tip !-   dytfinierende Nute n (38) fiber sine
GrenzflAche utWon con, ining.    hY  ifl0 p.gher    M             zwlsphen
dem ersten und zwelten Ferrltblock hin- acid::d.
ersreckan, wob  l die llfe der Nuten (38) nmr ae-nn kielnan T1l des
Abstandes zwischen 13. A nethod accoding to claim 1,, wirein sai d at
dqr 10ieirtberfifche (36) und elnem Spulendreh- 13    25
EP03S1 809 SI                    26   I11II 11 loch (24,24) ausmaoht, wobOl
,.e zumindestzwei   6. Verfahren nach Anspruch 1, worin der Schrltt des
spurdefinieren~den Nute~n   B zwlh.nelnwnder        Blidens der zumindest
zwel spurdefinierenden den Spurabschnitt (49) mit vgrlqlmmntpr 5mie
Nuten durch laserinduzlertes Atzen nach don in
einprzur.Au.oehnunprInivnpd4,gr pnrnnmn          Schritten des Aufbringens
des Maskenmusters 



Nuten senkirohten Riahtunq  fbrsp;          a       auf der Gleltoberfllche
des Ferritstabs und des dsl ;Aufrivnen em w  Myle" 9lnper lftnske
chembiohen Atzeni der maskierten GleltoberflW- (4,4, b) aui die Giei(No rh
(f) de Ferrit-          che des Ferritstabs erfoigt. stoke, umAbaghittp f
dUIuJL*rfRlD - *ab- qudepkqn. O4le  n   Ptl   hntm(49) un            7.
Vsrfahren nach Anspruch 1, wor dlans assrindu- d.em 8puu"whnitt .('A
nto";               10      zerte Atzen duroh elnen Argon-Leserstrahl mit
dee ciwemisqhy Atg 4w nXr lsjfln r F    eltq~pr~y   oiner Wellenlinge von I
pmnoderwenigererfoIgt. di .30 0   i,         Upo1 S,1q<a Fqor- *  p dje 4pr
l.,ufttugqobnhj~Itts (4#) iin4i g;n4pgr-  6. Verfshren nach Anspruch 1,
worin beim laserin- vorprur0 (491.fr  n 0     wtt4Qgnt-
duzierten Atzsn der Ferritstab In elner CCI4-At- haft; sodS dwr LUtOpboh tt
(4 ll)  d der  is        mqophire bel elnem Druok von 50-100 Torr bet
Spurvorsorung (48)41 glgiw ut$ Wfn"wn.              einer Loserleistung von
30-300 mW und elnem maximalen Lmserstrahldurchmesser von 10 Jim 2a,
Verfahren npvh Angprwjgh 1. wgr"n djq npwplnan-   und einer
Abtastgeschwindigkelt von 2-60 deretpnd n ObeI.G.iepw Ogg fret.n uno iwel-
pm/sek gehalten wird. ten FerritblQft, w"oh~e dtIo rnf lhigh f *qfInle-  20
r      ln, Jwls sppkll1o$* Anoijt9tp guywplen,  9. Verfahren anch Anspruch
1, worin beim laserin- di~ve lnehiMeng e; Msapnetwspet~4sfilernImwo-
duzierten Atzen der Ferritetab in elner wAsser- 1*1 0*; Vu   nhy
-ej  m    grItt A* Amf-  gen PhosphorslurelOsung mit elner Konzentratl-
krlngrxw ainr 6oh-icoft giri iniMijtflghn me,-      on von 10-90 Gew.-%,
bel elnem maximalen La- giitdkn'hM# atpri;g; (TQ) .  jtmlp4,et Sinen   25
serstrahldurehmessor von 50 pm, elner Laserlel- d,, epeltbIIo.rdq!n Aahn
ttg      rtmn und          stung P von 50-1900 mW und einer Abtaestge-
zw.eNn Fe.rriltIQck, qmftet iWv  oft- Irlit-       schwhndlgkeit V von
2-200 p/.sek gehalten wird, tflt. we' lXar tb rnflh, :ndas *~v'dq
woboIV40,31P +34undV9-0.14P+271 bLo werdon. 30   10. Verfahren nach
Anspruch 1, worin beim laserin- . VWfhrq nagh Amnryuh 3, itgr ujnta*,~p4
duaierten Atten der Ferritstab In elner wisseri- gin.en Shritt dea AWI.fngs
Wkn; t Qlogwl-           gen KOH-L.sung mit elner Konzentratlon von 5-
uchanpohlm cof Wmlrts ggin.n Qgr sitbil-    6      5 Gew.-%, bel elnem
maximalen Laserstrahl- denden AbhAitte O.e0it und y ,w.eten Prrit-
durchmesser von 20 pm, elnor Laserlelstung P Moc(k9s, bqvpr 41e .hIQ1!t
sue:i4g  mliieohn    s3  von 50-1000 mW und elner Abtastgeschwindig-
msgnetlpqhpn M a ougWwgolf wjr4, 9P0                kelt V von 2-130 pmsek
gehalten wird, wobel V die $chipht des magnetik  MitgupI ;uf der
s 0,34P + 13 und V s -0,19P + 190 1st. Giaszwbohpeqij~t glflujc 11.
Verfahren nach Anspruch 1, weiters umfassend 4, Verfphrgn nach Anepnjph 2,
welte umfaesend   40      elnen Schritt des Unterwerfens des Ferritstabs
elnesn SehrJtt doe A~ufkrngpw q~nr Zwwhen-          olner
Wlrmevorbehandlung und elner chemi- ohloht yuf zumedfl pm d' auitkWr It
,4dIn           schen  tz. vorshandlung, bevor das Maskenmu- Abuehnitt On
tn in  uen F9A, tWQ*O,                star auf don Ferritstab aufgebracht
wird. boiw die !chiOht ygO *m mgifllggihn msgn.. tiechen Materl WvtrOht
wIr, eg86 die  46   12. Vertahren nachAnspruch 1, worn derSchdttdes *
raohiqht s  den' n'tjil.ln mrggntl ien Me0-      chmlarnchen Atzenp der
maskierton 01eatoberfhl- teS autuf or  cwhuQIlnhgWW4 gifti e4,  -
oh. do Forritilocks In elner wisoerigen L6sung bji die ZOiiwheneghiflb;f
Jnq g$ irt 4pr MrM-       erfolgt, dle 50-85 Gew.-% Phosphorsaure ent-
taJlt Fe, NI und Q  ymft ynq ;.lt Qikp vgn         halt ni ht mehr '91 Q01Q
mm g0f                  so 13. Verfahren nach Anspruch 1, worin die
zumindest Vefehren naph Anaprygh 1, wrm dAT e.chritt des      zwei
spurdeflnlerenden Nuten mit einem Tell der $it1dens d4w ;yminwtn  rpel t 1g
t   dnigre ndn     Atzmaske geftilt werden, wenn das Atzmasken- Nuten duh
laaerlnwigfe  An  vt dgn                  m,,rter muf die Gleltoberflache
des Ferritstabs Schrstten 4,. Avrlngon, se Mw*skqn mytrrs   s
aufgebracht wird. Owf GIr eltobefllcli 4  F9r~ritk, yund d~es qhOmis mshfil
Atzens der muaiSionn f QtbolrtlwI  14. Verfahrsn nach Anspruch 1, woulh die
zumindest che des. Feirrittabsterfolgt.                       zwel
spurdefinierenden Nuten mit einem nicht- 14    27                  EP0361
8091 i                    28        !II      I J III 11 mqgnetilch.en Metel
gqfollt worden, bevor des       direction d'extenslon desdits sillons;
Atzmaekenmursoer oyf dipe Gi#Ifl irfIjqe des              appliquer un
motif de masque de gravure Fewltlw  pufgebrgoht wi-4.
(44a, b) sur ladfte surface de gilisement (36) du- dK barreau de ferrite,
de manlere a recouvrlr des 



15. Ve*fqhreii rwgh 4ngpruph 1, warin der Spurvor-   6  parties de ladite
surfaco do gliesemont (36) qul sprung ;wiohon 4mrn iPppr Lufttropbgohnitte
in      correspondent auxdites parties (48) de pallor dor Qrltewrichtung de
$prOW as t WOpwd-             pnewumatique et A ladito partie (40) pour
plate; et not iyrd.                                                 grover
chimiquement la surface de glisse- ment (36) masqu6e dudit barreau de
ferrite (32), 16. Voerfhr"O  ach Annprugh 1, worm der Spurvor-  1O    et
ainsl former ltodites parties (46) de palier eprymp fQ jpdq Per
Lvftirapbsghnitt.r 0vre          pneumatiquo, alnsl qu'une sillie (48) pour
plate ulrn tifS~l, esds...... dgr gyrzvquprqng mhit      qul ogmporto lcteo
poartle de plate (40) do telle clpr t ufttfqlabeo~nlle inll 4or
Lnguithiungq ds    sorto quo lomifesd parties (46) de pallor pnouma- *
'nbsoh'Vtto ausgqri   lit                        tlqye et dli w.sfllie (48)
pour piste ulont li mArne *16     heutbur. ltevenfltoetl905
2. Pracede salon la revendlcatlon 1, dans lequel des surfaces de Jonctlon
dudit premier et dudit 1. Prpc. 40 fetrL~tign lun n~oyau ~ouuissant
second bloc de ferrite, qui d6finissent lesdits in- :ou. irt~te pour yv
ynht6X 4eqyuo mqgn.6tiq uyodur,  20  terfaces, presentent chacune des
parties de for- cmprWtPt tan o.rWp    Went () at qno Pertle         mtion
d'lnterstice qul definbsent une valour du- ubt uqtw*4epIlSi* e4lrflrtl
Intgren-               di Interface magn6tique ledit procdde compor- to *
-ou  ooull4Jf ('9. 010t corps cPuliaant        tent en outre une :tape
consistent A appliquer ($2) pr4 yr4ntys       epirtlep (46) de pller
une couche d'un matbriau m6tailique magnetique in9r.tlque. i     w et esp*
uIne de   25      (70) aur au moins une deos parties de formation I'sqtr.
'yno hyttqr v**termind  lite 0P-            dinterstIco dudit premier ot
dudit second bloc de tieon l jou. (w) paM  iw Wtl * O,,e ( 40) en
fpnt e avant que le blocs de ferrite solent assem- vwe 4'w' Csott ppr
llweet av*q uon auport           bils pour donner leadits barreaux de
ferrite. ntqntiuuoM d''rg~soeWI pviq 911z Fe JQI (60) t 1          go  t (
t-ggr  SQ    . PrdA eqlon la revondication 2, component on frmer un pevcr
[a mqitgye fo    priaentent  outre uno etapo consistant & eppliquor une
cou- 1Uii bsAtertlnw   ge (a) pi*4    *. aI              ohs intermtkdjpilr
de verve ur au molns une does- s'oyvr, dans yri pyrfeg  oupiprleprsA  e
lciite     dites parties de formation d'interstlce dudit pre- p0.9flii do
pM   4  J .m.npts                        mier et  dudit soond bloc do
ferri, avant que la- Spes oon4istpat       : .3                          dt
coAychke dOudit matdrleu metallique magneti- fabrguer n rer Wdy frrltp 11)
qul              que soft applique, de sorte que ladite coucho do f~oynit
iorit ce gpllejWn.t (9l). et .un aqqpnd     mat~rlau meailique magnetique
soft form6e sur biq4e fe.rite (:2' qi~fpuritieRdito orUt.Jpnjoug;   Isdih
couche intorm~dlalre de verre. joinire bOut w   p1 a p      i,4Jt pro-
mior{1 0) etL edit s   (nt) 1lj do rl enr un   40   4. Procede salon la
revendlcatlon 2, comportant en bervsou 40 ferr~it (a?) .prfler*fntune
surfa- de    outre une Atape consistent A appliquer une cou- gflesemqrgt wr
l ld      tret fQrMiss les-          che Intermediaire our au mons uno
desdites par- dlte paipq (4$) d# pqiir pnetmtjque ot ladke        ties do
formation WInterstice dudit premier et dudit patie (4A) poup Iuts;
second bloc de ferrite avant quo ladite couche dudK formpr per p
Indyts pm laser ay   w       materiau mteiique magniquesoft appiiquhe, de
Mglnp dgw sillgvs P().lf*1I i9 g.fo itpyn d0.      sQrt quo lad.ltecouche
de mateMau metallique ma- pi$.p dpnW tqditnl   e qgilwetmnt (P) dudit
guStique solt formeo sur ladie couche intermhdiai- borreau 40e ferte, 4*j
ate qyie Ieslte oil-      re, ladite couche Intermtdieh' comportent au ipng
(38)4, 4Viilgn 4rn p   o e   pipp eu  n om-    mois un 61ment parmi Fe, Ni
et Co d prisentant brq4 40 OINK, truOVeariAn biterfr  Litre ip r 0     unS
ipaeueur no dpoaseent pes 100 nm. milr eti second bcd fer  ls wondwr d-
ditaiVon (M) nIuntgqyb  ptit pertjq d*l 4ie-     S. ProIhd6 solon la
revendlcation 1, dons loquel la- tance ooere leqilte ;y o Ao glssemint M
(36) .ot  dite Atpe de formation des slilons de definKion urn trou (?f. 24)
pour ;$~rm  gpbie nego iWits     de plste, pr6onts au momns au nombre de
deux, slilonFIs (3) de. 4h~fign t ple ........ -d en.  a  6  par gravure
induite par loser eet e ffectuee avant nromWre  4pmux, dtfingpAt entrq etux
ladte par-     lesdites tapes d'appiicatlon dudit motif on mas- tie d Pep
4)wnt ynel ipr rd.er-                     quo sur ladib surface de
gliseoment dudit miIno derns ure dlieqtin prponulalre A une
barroau de ferrite et do gravuro chimique de ladl- 15    29     *EP 0 361
Boo el                              30   | 1111 IIII Iill.   i i IIIll to
;urft~, do g~lnsqmnt map*,e, *fllt lyrepu         85% en polds d'aclde
phosphorique. -de frrite. 13. Proc6ddselon la revondication 1, dans loquol
au 0'  0. P'oc*46 slon lq rsond4igatlgrt 1, dgn.q Iqgg I.      molns doux
sillons de definition do plate sont ult 4tag eo fawtln, O.": Qlol, lm
1fnltlon   a   romplis par une partle dudit masque de gravure 



4. i, 1*vrflqtP eu,, rMomnsy n.,ombm 4 d!eux,      loreque lodit motif en
masque de gravure eat ap- par gravyqa intuito p4! tiger, eel ofrIMy* oqpr
pilqu6 sur ladito surface de glissoment dudit .aep Ms as. wwapt * mp
0e Leit motIf       barreau de ferrito. enI 854 m teyur l@04 Mfu e,
,1llrnmoiflOudlt bioeu, d4 "Writ# q1*   rnt                t0   14.
Proscede solon la revendlcation 1, dens lequel les- austreo t  lisanetw
inpo 4gdltreaq do               dits sillons de definitlon de plate
pr6sents au ferr~ite.  '   '  : : ,       :  '' . ':             modns au
nombro de deux sont remplis d'un ma- tdfau non magndtlque avant quo ledit
motif en 7. Pr~~de. XJpn 'ia rtvy,.iptn 1,t 4gpg lqqyulg tp      mqpquo do
grevure soft appllqu6 our ladite surf- dito grav  laulto ule i  t s     h
pr ua   1         ,  ogllesmrnent dudit barreau de ferrite. faiyeau law b
Pt rgn OF.rqntgn  f Longyour c0'ondo de 1 ur QU nmaiI  15. Proo.dh solon la
revendicatlon 1, dans loquol la- dite qpilllo p.mprrpiste eat ultude entre
leaditos par- 0. P~rq"4? qela   r     ki 1., dn tleo  y  I   a- tlo 4,
pallor pnoumatique de. ldite palre, dans dits -a I'dUW   gpr lotr est
,fftotp, avec   20      Is aons do Is largour de ladite partle de plates.
IwltX borrou qio. ferrt  plqt dwo un ,atmosphe- FP 45 C. Q  * UW 4      9
S49S7rj0 kPp %60-      16. Procqdi selon Is revendibation 1, dans lequel
la- I9Q Yon;, wvs yeb pasjnqe l~a,,s.,er.t 4i 3t0400     dies sallie pour
plat. eat privue pour chacune mW pt tin (4im*.trq'm msjclrrm. 'falq{,oau
Ipse r    desdites palres de partIes de paller pneumatique, ,eIQ 1.0    qt9
ww A.teue 45 tatayap rdg 2-80   25   de tell. sorte quo Is sallie pour
plate sIt ailgn6e p-mlop.               :ur ohacune desdites parties de
pallor pneuma- tique, dens le sens de l largeur de ladit partle 9. Prgphdt
golan rigrlondiqa ttn 1,.. das equol la-   de plate. dit9,e, gravuro9
in'dito pr l"ggr eu" ,ffit   navec lendt WMr GO do    : forto p1*0 clone O
ew.gtl4cn   30 a~quesusap O'acl4 ghgp..hQruph e prpntsnt' une conergtlvn de
1.Q4% pn p ojdqravec un dia- p Ul#*0fl( loser R. 0p. 41 $, 0,0 aWi*,
at,:une, v~l~ga- s1?ectob      saoLeagqggV  e  ?  pv doV     a 10. Prox*4.
wion ,l, ,rvgi'tigalgn 1,j *aJeqnuv Ia- d4to gr*V  IndUito pr lse., at
Off.sej4 s.v I J  'edIt 'barroM 4.r friX ,   ',O t  ayne Osqution   40
aquouse 54 lOhM prnt apnt unne eonentrqtion de' 5    6Yo;n ppi.op qyvc, n
4!wnt4ruo mqm .um 4u ftsJ    Wr Q.  yQ gpynre 'puiegnce is- UP' V do ,Qr
.000 PmW tn Vtp  t  aya- QoY de -?YI39!Q           Y.Q W.  +3 4 13 et  48
11. Prqica*#~ ,wlrn i rwyggdjgtjg1 n i cqmpront pn outrp une *tppp
qpoftalsant a soumettre ledit barresu do ferritO *'un':trltomont thorniqu
pre-  60 Ilimlrplro oQU * yn tri~t,gjrnpn de yvhir caniictv preliminahr
avqnt .iwpgllqter l94l$ tnigtjf p .ern;~- gyg P wr4l~t Ij   de~ronit   ,:e
": 12. Prcd4. ~gelon i; rgvopdgitkn 1:, 4an leq~uo.l Is- is gliuuomoen~t,
mswu'dlo iidti hqe 0nteat ts. ,,p- liswe dan$ yne saIg OAti  gitt W 16    


