177 EP 0 383 739 Bl 2 Description
at one end and a back gap region at ,g,h@a@t-,g@g, end and a copnductor coil for
actuati ng the magneti c yoke de- Background of the Inventron

posited V\{ﬁgn the transducing gap and the ack of the ructure

Blg(t?hea? ﬂ" end gdnd

conpri se 8 eps of This invention rel at & °“P o
Caiml. The [ MR AvEd st hod conprises the geg t,;%atta fﬁ,

met hod fm—-iﬂa"&crnﬁm Im of, afterthe s g‘pgf ’di,#

magnet i ¢ MeggGibd h?e?ﬂés to ma netrc heads, an _ Thel provedm

conduct Oﬁ\oﬁ%hic@é?lg t Q RiRG Gin! to i rbﬁ %ff&ﬁﬁhﬂ%hﬁﬂaﬁmf agn ﬁém

each of pRgefichbsdsS Of DeSC"' pt ' on of the pr 'n%ienﬂrtﬁe conductor coll and insulating material to
nagneH c material, depositing a second | ayermsggtefmgonda&omaﬁmaamf%u@&rsaf
havi ng apswfpieest theiplerartnear the pole tip AN n@ymtPser, dejsinglaldbdond lajerof mag-
magnetic head Ts region and which fornssa tnetiratbda héihgg fAducdt widih@edp the pole tip
known fr omAn@eanipienof [Badhethib fikgpignetitt Headis DE- A- region and wiiichfabrs atfanaducing gapiatthe pole
cont act lwoivh frdme Garmast thr}teAPPMetiqm@E-ﬁ8824124ipregion and is in contact with the first layer of mag-
netic ne8&Ai2dl |In the back gap regi on, deposetic majerial ih therkagngapiregione deposiling g
t echnol ogy W magnﬁlm@hamrylogwﬁsmnﬁﬁglﬂva er owekingldyer overhesgcond iayar of gfagnetic ma-
nmagnet i cdepiied telimprovedithe areql dpnstty/atwhichisfor ez drsialihiclyis shapedie @Rose A pregetermingi area
terial wheloncandemeeprder andralisblygead. Thisgpsirget or m%ﬁ%@&ymwmﬁ&ﬂb%"*éw%d
and rel i 35l dF°e‘éE?"d"Pl'f? 9‘8@%’““8"“3&"‘%@ secorﬁ'ﬂ'ﬂgﬁ %Pse'

neart he B‘B? f
/ igq%m&{ﬁl@@ﬁ%ﬁ Vn)gsm %;h / smia 3% ﬁé : r'g;;k

regi on, 'f? tf'
and; a sh )

to Pef m ,“ S wh (m"

predeterﬁalgﬁg; |s|Jn t e nes the pe,gf

the w dt bels %Jgﬁd n%é‘?:ﬁoraﬂf&qbtgﬁms' ti NQedioh 'tlfe ol ﬂﬂ ﬁﬁlor? ndm&ﬁltandﬁ or
the pol egdsirdipole ASwilith Sy thiridiig b pbidlip\Rddr € 29£'S crosd sddfion betweeh teSolelp region and the
over substhandesiftddlald sibdeq@inty thRming the psle ipsy €1 Of padkyBSrefibRJr €SSi vel y nore

di ffi cul totiedeshedwidt Fot dx@mplé|B@aftile by Gard-€1 | al eX Cridltordgbifgénd Bthbridbjechd, fokiiited arntag-
pol e ti pAerlebaltiBm Teohaicdl BiscldsureSyllstina@l. 24, vantages Bfthd Kiveptidnavilpbecdpparbift Yriom Gheal
t hi nner NOM®, AagusipWes1, P r14z0S déstibas a (pmeess S Ug Qe ddliewing morb [pertiguldr deseriftibn ofod préfeined
the sectwhichrusesa tidnmpesic asd gtching by iavbeamd s t Rimbédimentiof thevinvelation eeithistrateld ip tHeac-
tip w dt millipg of redstivedert atehing tdreshipueitiee desired Wi dercompaByingdraydngssect i on bet ween t he
pole ti ptrﬂql,tglrd@ln and the than desired and subsequently trimm ng the pole
tips ck m "rﬁ-aotiﬂdt“!%a%@iqmﬂw dt hﬂﬂdﬂﬁﬂ@f&mart i cI e by
Gar d- ge%gtm%me% tigs dncq tin featur es and ad- ner et al

Techni caf""'[ﬂ‘%ﬂ&? depEbyhe e of @n lapi °Wﬂ ant "b? top pew Pﬁﬂf&'hf"i"tfﬁa%tl"lhe%’e

e pe
f 3??}&”% by gﬁfﬂ Ir;g F'rgf da ﬁ‘é‘fw At S o e
T o a%ii%?e .vngeugr e éggﬁ ftg"t”%ﬁgégt‘%*‘“ﬁ%%: festn

desi rérnrtearo g E%Jsg
4,078, 309th‘in‘?:l thagriefic hea@fn'vfﬁ ch %&5 hﬂnhtﬂn Of t eFl;fr@é/‘&Mﬁo KeR? SloAiin 41§of
for tri ngigfkinddHRoms bénplietibtbof the ntaghdiic Pokb | i c head by the use of an
lonic ergnic. 35 Fig. 1 is atop view of ag ,@rsrkjnrdnmgaaqaeaﬂtﬁeaamﬂsafme
process by the use of a photoresist nmaskes Himwesa magnetichoed dlteithe ot tib tHitming op-
present iy bfdidinvestiohhe thin fil m nagneti erdi@ads have gotten small er,

Fig. 2 is a section view taken along |ines 2- ZFigi6 is 4 sdats ibstakaw along lines 6-6 of
Pprogr essi vahy presentimentioh isalefined indthd attaphedhe  FiFg.5.1. pole tips to the required
preci si odaitwg. t he use ofa pho- Fig. 3 is atop view of the yoke structure
fora thin tidetherefore theprineipal objectof thisinvention 50 Description of the prefegred embedimeptignet i ¢
head whef® PrevidR a aropesp fonmpldngta thin film magnetlie prior art does not show a process
for naki PRj‘d '"rf‘l’fl‘g the-poletipe prg Afiteraed ip @ predere reserﬂssl‘?ﬂﬂé’rﬁ'qso??"dﬁﬁttﬂ?rdﬁwtnﬂﬁ WP““"
magnet i c H‘@%P& widih piigr &W@t‘?&o?fé‘et't“’ﬁ"%tfdt h magnetic;hegd é%&‘t“r‘ ?Ps\ﬁ!@!?\??‘

8 c ftbori ay 0 rral
E! gng3| | st &&cﬂr;i%fce strthttl;el rramseent iRventron. ¥ho CoerIsu as ern]:‘a’llgyr,ﬁ rexag\ ‘gﬂ“@ lg'
or ng & thin film gnetrch ad, of the are depaosited in two in
en grgleg gﬁ‘ﬁ e %mﬁg ieo it el A 0, regp {

14 ted b lating | 15 16
eration. Fig. IS a section view ta en aI on Td nes. 6rp. ? ¥I'F|su ng Sent
invention I's defined in the attached Fi @ 5. clains. It |sthereforethe
princi pal object of this invention so Description of the preferred
enbodi nent to provide a process for making a thin fil mmagnetic head in
which the pole tips are trimed to a prede- Asshown In Figs. 1 and 2ofthe

drawi ngs, the thin termned width prior to conpletion of the magnetic film
nagnetrc head 10 conprrses a yoke structure yoke structure

Y " o o o A~ o e Y B T T




_foFm’ ng?a yoke structure which has a transducing gap 12 and 14 are
separated by insulating layers 15, §p odss730®1 EP0383739B1
4 and 17 except at the back gap regl on 18, vvhere they The |on m I l'ing

process ar“iqghat at subs& frake phys' tact uta Qan
tip reQ',§ ical nd he ?I:yi |or'1' %ycet ot ht?all d%i%m and

where t ﬁyer 20 ca erthe n ﬁe%ﬁt? gbe etch-
unmaske fﬁé ;,: sggépc‘zh “AfliRONE QM&E 20aiies g
gap 21. abr coff 92 e bBiNBLP e§| Skd n&ﬁ&‘ﬁ@rﬁ the head
conduct Ghaghddi: layets 12 §1d'1@ Hd@ﬂas abiubaliy of Pace Hiﬁﬁ‘@remai or ofrtl%%‘daﬁ’&rld 8 theple-

t he {Et Qﬁﬂnﬁizs e lJyérQ%ﬁe@ﬂ ah 8flicalpaINet | C igldR lefchethedd Strubtre. FBH this edsddhe 2
Pl ur &¥i tiim BétwedhQy8rsaB, 16/und N ESMsRERE mal  he BRANING Pebcsts TexbedBAMT o sleps. Mothe 3
a -n | n tériab Theogha loBtrgnbdukiAglgdp21 @6indides with | Cal et step thé Qhrhiaskedlical @fludigé i etched
St r uct uraa .air bearing Surface (ABS)dormed brea lichvntagh e t 10,2 ethroughheagsetit yer 14 the asremagretiaigap lay-
I nsul at inete sabstratei2é on whidhltherafjoverdesedisgl ldys € X e Ceri20,6ind magnehis laybrei2 downl toisubbteate 24 as
terial . efdeze dapobited. Ttansineed gapi 21 integacts iR4dir coi ncshdws inig: B. Tofinspetcompletp rerioeal of this
unnask e chetrring delation with & magretic wcardiegimediunpi r b ematprial) the firsk sterds gref@adly ¢agiedewt untiha o
non- mag-(notsrgwn; syeiasaifotatebinaagneticdisk When 4t heligomenpichingtinte suhsisate 24, ocpsy.j The
subst r atthe sk refptes, fheiad ffigs with ipAB§ slosaly befa | %ﬁ}o"d S@P inthe *Oaﬁt!!maﬁfg?réf s providerdddp

12 down *B@UBQ’PI"QFM gaurfgges are de material and thig sep
in air fogture;of thia jveptio wtev o et eismm ’d?’g't 85450375 5 30 dogrees
rel ati ort’t 'f 's&‘b é!’tﬂ"&ff"FeéE'Bﬁ"a?' Eh um '@'@P ’t%‘t"ée";j‘ "P%;'l'f";
8[ gf era The in i L aOHettlc ni:[dl lfal?ncgtetp b: e-ho )s t\ga s er, aregc:e&tt‘nma?e?o‘%(kBT used, gﬁiﬁ:&%—
ey Bl t§ B
ml1ing BQG dfr%dt%ﬁw si}\'ihe et 10 ffl bﬁ; n&ﬁﬁm intlgqb% B ihilvd of the
remove n1§> fe rloR-t emahtetms 6d al an UplBy e Ei€inClip Gind redeRosttion
f eat ure Rfaydr tﬁnuw&asptathebs Qap/r8kiéh 18] S B ar ik tfrhlspnﬁtoreaastn%ﬂet@neénﬁv%@
as 75 toné Gifig Fay i 4§ io thondePositsd i cat edthb thaghetié sHapihgiajer 1B Ren depsaiiadithat

t o the n@2oextsptd:the transautprigap 21, Blipicalpspiri f | C  esdnplte i thin fllrahhghdtichéa. prior art.
of the sy tain 23 ofthe SitsBiyer 6f ciitiidls fibecvni t Yy Of alTheiphotdreSisiemdsk iisnaldoi didedugingthe C
head i s duetlys eredépesiteld by elentroplig, favatampleper s qloaumiding prodessyBiedhickness t1(Big.d) of the eb-
t hi s powninsuating layey 15ringuiating leyelr 18 iedepdsitedn n ko s heigsiomigp bfshedipad] duedathe entourefibe ings-
resul t echverthedirst layes b therpoll, hedurhiaf theeeaged | oy  stabs tayertlé Ildssithanttiiecphotgresiss thickness
appr opr M@@f thegailgre deppsitadcand ingialingleyes 1%rat er i @lovasthe pble tin arss Iy canrkg seandhed the plro-
m n- vi didenosited,eyer the egil Mweﬁeéeyet Yilklkeness i ntorepiat thiginess {3 ip thepreseny jnwentiory cap fhe
total i &ﬁp‘ﬁi‘q"PY?\' snpyrinsulatedcoll exgeptag prer d of ’E'W'J'cg'?“éi FPd!‘yd ""'??ﬂéﬁmt’ t°“'° prior art
non- rragrY 36" Ib“i‘@a'? ‘§9' °f°é'd"akﬁ e walkle “"that‘ he

d t at ¢ A %" ‘P% FH "?5"’ be
e wet e e e
ggggr 15 tgfoﬁs m ""ﬁx ol gfﬂap °ﬁ°.d ?ﬁ’sn

i I :
- ) rﬁk@ﬂﬂa A&Lrhiﬂ&tottw 3s 'ﬂt Ia té} m step has
contl nUQ:\'b%erft li.atnt.ap e seﬂ;&sa fd pdle MBSK tesn a&mtéa fin Haﬂotwas Fihask over

duct ors yg @ éd%ﬁﬁdhé@gj Bile & ﬁlﬁ\hﬁlﬁpénatthd'lg f Othe Bofé* on reétﬂtQ in'Graatty MProRbOPRRS -
The thi @ Bimiming(sfeb Gikeshlac®priok 1B€he'dBposON | NSwilith lcbritidl. Indéition]fhere lstSgiéatly reiihed

| ayer 1Gtion 8f thegh@ging i@y@r 13 forGhe setant maghetiop 6 éHafcelbRaMageddife nagnbtityoke@is to the ff
t he nag-ayen sir ast wilk bé dessiibet any dataildfelovhThisc0i | ,  dused staprcovaragé protilem. AGathachdvantage is
| ayer 14hangsginthegmceéshenabledtbe letipsip betiimt t hi clhatdisesshbpingdayeni3 dah de placed abithe opti-
deposi t aued withaimiohgreatat prenigion éhppwasippssitle? o e r murh poind edlative to the aere throat positicnwitheut
seen t hatltithﬂh@ﬂ%HGPfOP@s deposi ted over the cotebard Wineasibleimagneticyake damage duripg:the
toresi st tMsbeydaEios 3 4pnd Gthathinfllndesdasi nifent pastipddmmingstepeposi t ed over the
now i ns §PakiLls cevered Vﬁ*ﬁé@gg”e%’é “}9?'%30 af8f gni fi cantly reduced when conpared to
the pri de P‘ts'“tﬂ?m‘é E14 bu hadeyap regi on 18 where it nakes 35

process res‘stmas one‘t % gr eat @M% an physi cal contact with
nagnetl e t hi ckness . of the sha

woul d b&°RY " 9°“ r%f" i ﬁﬁ gzattﬁe *(;f ﬁ&, Eﬁ%‘:’ ﬁ?@&i’}:ﬁtuﬁ‘ﬁ
prior ar

presel eq § @Qrdth lli_;%s' St ! aye 8¥an o-
etch- tia y constant w d : |ch |s equa |ng avvay of

the magnetic materi al depOS|ted at the SHightly |less than the wi dth of the
track on the asso- 40 sane tinme as magnetic layer 14 in the area outside
ciated rotatable magnetic nedium According to the pole tip region 19
until after the ion mlling step has present invention, the selected width
Wof the pole been conpleted. The thinner photoresist mask over tips is
acconplished by pole tip trimmng, and the the pole tip region results in



position of the shaping layer 13. Wndows 32 are then Cains m“‘“‘
phot oresi st mask on either side of thepgQhfrdeigq r €I on 19 ofy!'t !‘ﬁ '““m
masked head is 55 1 A met hod for making a thin f m rragnetle easth'En

subjected to_an ion m rocess | n which thq_

magnet i c ABAY SHEP “"81ba°t" % of t H% i |3ﬁ g
pol & typ@‘a ﬁl(f:re a in ay::) et I c h ¥'é°f"f‘ '5“: adsfgfu ureTc': eetac:ll'r-
Wi dth W a¥heRlne at ,,sduc.,,gga,, 4) for nf il it AN ol

yoke str u ag r coi 22| mcluded m the s 0 ?83 of the materia| etched from thé& H&ad

17 except k.git G ChiPSh 1ok a rﬁmm ere hsath on thehaFrathébp ofh Jiéannmeqeéae
IS car ‘*i £h inTWORY latgair n Bfipisd b4 cont by etk I?JadE P IFBr this Reason, the
regi on 19 g, bdnideh YaybH9 15186, ah@w fasising Ral he SUM ﬁﬁrﬁsgtpi% d1xobuldd. in ?sttatﬁ%%we
they are sgRaf tﬁteﬁﬁjofbbén@u&i#ﬂ dap LR¥GHcidddwit  NON- firsit KbSthe %Hﬁfb‘ﬁe& héad W86/ a¢l etched
head st r Ugk bif Beaki SARadRl(ABB) forme Gild fonFRBEN i7al  ihdufihdihéticlayd RS eHetbi@aghatic gdp lay-
Afl at  ednalceit@tratk R4loriwhith pla@bsve-deschtied @S K. Thér202in6 Maghatitdg@r 12@BwWkI0 bibistrate 24 as
22 i s | NnCleisGatiepdsitéd Tramsdauecgdp @l inbedats in &ir I edsHp@s intFigd 15. Tof induleccomplte rénadval of this
et ched f r beerihd) elaieasithna gyagrelicretoadingrsediuh and  1rater@h itHe fiR2stépeis preferably patigdtoyt unfil a
bot h on t kretshewn.snches a alatdbleanaguetik diskaWhen so t helightraver-efahing.sintd 3ubstrate 24nodcws. The
| ayers pl thealisk ratatesnthe headiflies with the ABS closalyoustby  seceridesteplircthel ion milling precess isfgvided to
thi s reasedjacentiethe diskrepnedingsutfaceayer s 15, 16, wmdver oghe reepasiien majerigband thigsiep
mlling pr o Aegardingsto a faatug ok Hisiinyentiap, f@tye'ﬁ’s. | n ispRmiedoptaly largegngle gipeh ag)f5 to 80 degrees
transduci A% Sfi'!"‘%’iﬁf’ HéFH’é?"WaPFP’ freminat st eptothedomahios RERPIRAS B SREpifig embediment

hed Y889 ,the PrioE: f S) fo °fdPPE§t"ﬁtJt‘P L“%‘“’ ut 2
'nigﬁtec : |at§rﬂt -'m %;) s % .y ﬁve'sgutsg% qjvpngg}mw-
ol 50 S
ésﬁ

t he a ¢ neti c® a ena 2@1" per m_
.al‘_s ers arg duc Fjg‘e I nt er the ill ird ofthe
0 insur egﬁ? 1I'I?b rf\he ngm¥ etlcq ye de ﬂ&f ng erede osr on

recording tthe f 18 tep‘,5| Sm o%r&@lr tf?ér’lre
a (not Sh% rn§th‘£i gl@ r?s ﬁﬁ&ﬂeﬁit&o@&?—et | C @Qhapﬁ lafdbl13 is then deposrted to
over - et ChigffexdeptlalhStrdnsducarosp 24 ENipRsaydpir- The & fidthih AlnPrh&meticthésd

flies Wt Birgh@ns’d39f thib HhSQAy¥Er of ddrtinudGIRNGONSTt €D 1 N tr’ﬂepnowesra Jnédkrwarwaaeaeuﬁng the
provi ded tGciarélara8epositedl by didefopting for ©RMPE) NJ S Uloh MMMg process. The thickne$s@1(Bige4) of the re-
of the r eofiinfuisihd layen1siméubitingibyen18ds depostedst esp Asiston dp ofdhe head) diedaithl tantodf of tHeimag-
I nvent i on pver the figstiyer ofitte coii the itueas ofthe sexbnda | ar gestia lagérad dsileds than thdpliomrésBt thickness
degr ees stayerofthe @il are deppbited.aad bshlatinglayér 17 er ent 2pwertierpole tip aned. litasan be sper that the pho-
nor nmal , f isrdepositeririver the ¢oil Magpeticilayerci4dathendi nent toresistthipknessiinire rsesentrinvention can be
of the i ofenesite pypgthe pewpinsulatasopibexcepb s prey of  asignificantly Teducediwhen somparedriedhraripreart
head is f aisvstvmteedt k gap regiony! 8 whareiitinakesr 6 aPracest pifqerAst additionakthigknesp oragier than
this pow PPS %gt?@t'qﬂe‘ar%t &r 12 and shapi"irg thed @ﬁ“"sfff'BﬁShaé'Fg 'G!fﬁﬁé? Id be

resul t ed |n “é!‘tgctﬁl ‘fef‘oy su ?ﬂ ‘%’b@@t etfc:f
|

appr opr i a{I M

el
I ? the
[no?al.- desgz thev:ﬂ; g ra orr‘t:ﬁgs: Sml‘ nt t]'ﬂ;%ne |me 9:861’ Iay rneelo the areaéqofu side
eleat

nmllhn
non-magne teQen RV {no e g8 Yn th‘ﬁn &Ehlg
redeposrth s @bco 3|m edtraok
mat eri al . pd@fp R 5\6§taﬁés pﬁ@& oHSthTeIa&ﬂ:sf emvedndﬁr&:dnt h‘ih thnﬁ&i thbde tlyJeduced
| ayer 15 itﬁn t:ftm‘shstmq@ut BlorhéBbcohdinagneticd € HB0EHRAAdeGf dathagy tbte tnagfef*cy% dus tdtiqe
deposi t edidyér 1arad Wil Ggatbribad int detail tbeldw.STHISC € gapduddd stdpl covepdge prablbrd. AT{irtHer advantage is
conpl et e tiwungd ihihaprbcassenableptisd pole tipsaabk trirdd | NQ  t that'the shapiny layen @3 EdnrtBiplaosdyat theadpti-
cont i nuousged Wittt a meh greatéipeecision them essipo¢siblens k | smerh paint edlatinetd thibuzeiotigodt basition without
duct ors awith theprissart prdcelsss el ectropl ati ng, for regaxdiolpessible noagnetic ydke dgmapedoring the
The t hi ckned's shownirgRigs. 3, 4 andSitherthiefimbeadsa- | faul edld tindrimmipeste5. | nsul at i ng

| ayer 16 Fenh!vepee'ﬂeéaﬂthaytptorsq'%tn&wﬁotat}gr of the head, due to the contour of

t he mag- H\?é? °"f°F?‘§Q"e'F°a3¥é'r148Ftbeﬁ'@t hedP1 | the turns of the second netic

| ayer 14, %‘f‘e"t hi cknglalng ayerof the cor I are

deposi tedf°"5

d“ “?mg(;g over t e ;pol.e

b ic head
seen that -ﬁE d toa e% |ch &b 1 i neicrﬂén IﬁeZﬁofthe
t oresi st ,regd éh&tg vent i on .g!," ateﬂai
now- i nsul gieq thg ,meg;, %ﬁ ﬁegg 5sr gnr ficantl )(ﬁrﬁ druc-
t he prior art viously noted, at k gap region 18 eres t rra es
process since an additional thickness greater than physical contact vvrth
magnetic |ayer 12. twi ce the thickness of the shaping |ayer 13
woul d be According to an inportant feature of the inven- required In the
prior art process. The thickness t2 of tion, pole tip 19 should have a
presel ected substan- the photoresistlayeris also reduced bydel ayi ng etch-
tially constant wwdth W(Fig. 5), which is equal to or ing away of the




med with a much greater precision tha.n was possible nmum poin W
th th t t t hout t t

egard to pLSZ. bfgsha'gﬁ&.“c ySEe Yj“an%‘;“e*%aff%‘;rtﬁé AS shown i 1 lﬂﬂﬂ#{lmmuwm;
and 6 the tt head as- tip tri iﬂ@ %ﬁ@ serrbl*y €S cover

with a phot rgci’f'% ma : ’g‘;gepom ti o fEGARti ¢ 1 ayer 14 but

before the 'h@

d ai s Olnaye %ﬁ:ﬂ; 1 3wﬂ£ mtsgkl?ntatfnalofon
Clains o gsg}ﬂ ool =11 Sl offuchle s 121 £ 07

magnetic h%ad:ta:lﬂp .g%ahhe&ﬁﬁ%ﬁdacmon @) ml | Isngmar:ﬁma%f biRim\W ivReReir Qﬁd lajek® bf
sai d thin fiedoaedB@indbn samaﬂ,denb%hmeaman-t he unnasigRsticiiterial 2, 14) 4e fpekiled By elec-
etchéd to lotherentl BRsaldQbi® strugtirs, conpri si ng two |twopRfisg. of nmagnetic materi al
tips to thehedmethéd doniprisihd) iv\iahe wnm g Fig. 5. (12, 14) form ngayoke
struct ure, qaéncel theatepssfr uc- 3 10 9. The methodHt cRinBBsheralOsald Tirst layes ofat
one end cormmingsat:ylrslqyaloemlgngﬁcnmmmq 19) neabagneticynaferisl €12) iaFormddrin taloilaybrs.
sai d | ayer saidéonductpnesil (22) awd electiicaly insdi@ting4) are separated by a predeternined
di st ance t onaterig to ifduiatersaidiconducidr cojl (82) fro® wherein said material of produce a

t ransduci ngaehahsaidiayerscfiagpeticmataripler sai (!’#WB’"GP’ magnetic mat er| al
(12, 14) | s dapagsiting & preonddaye rmenﬁicm@nal a[!f regl on (18), sal d yoke

structure BE‘I’ °'h Petatseﬂf' a’&"m EeinyVieyfahran zury,

7 wherein rs§“ ‘*(9 %%'P'I alE%gween sal Qj‘:ﬁ % agnetl;:gf
magneti c d by el€

structur en’%? "“' °d S:F mg te nehsgm o ei inenrgunddm

reg S
fol OW' ”9 ésé sggréchggofﬁh; ?g rin 4)h berelch 19 verf rdle -
of ar s le tip iﬂformn%ﬁ@ é1 du z
mterial (:L G 80l eE g iy e e e e e
conduct or 2» tica ﬁ?k& Ma nSU' ati r‘ﬂbeﬁ&buﬁfg&s% lt(hﬂzh BiRidh, Ahdans Aide
conduct or fapi,d.ng@ Ld&&%@@&&heﬁfm.ﬁala | ay£r'S Ofen ERGSBSA ene RicRWarti¥bn Spaltbereich
Pat ent ans prok &did secetRNgyer bf mna.cmachhayer of ABPWEel die Dethatrukial durchDeidellbier-
whi ch cont agirsais piishipregisni(1dyayer of magnetic lspulki(z),\iy fwidthe deméiimnZEnde Ui
ai nes DOnnfetchingiaid tirlfih megristicHisad (10)sslat-d back gdun ahésgénEndd deBJockstrdkturabgelegt ist,
ghet kopf es tiyely yemove loterial cin sBld i expdsed mreagnet kopfaktvgwialf ed from said first
l'ayer of méipreby lodornipble tips havimg axvesietet@dred C lisen  mesgwd dés Vadihean inviat Relge die sntérigefann-
rial (12) Higalaidiv@ener mi ned di stance In said tpoSdrittslumfalsest eht, die sine
Jochst r ukt @ftersaid gtemof etehinig, dhesteps of: r egi on (19) t@sﬂﬂﬁenﬂqets'ﬂeaﬁmmwg n Ma-
(21), 20 reenving 83'd iResiinglaver FEREMHer | ber el nenPoPERIRIA), d&aﬁ-@@%ﬁ@ upgges elelgri-
magnet i c nélerasting a‘{"MW"MV‘FU"""WWUF?)( 1?% ver§ohandjeclienmaterials, uy die Lelterspule (22)
(30) over sai g'geé'é

Magnet mat ePY%{F"bS'PPFq 'W‘H‘é@?g'sa
schi cht en F’E?FP‘&?' %‘ "Mast gel i gt P! 03| Lin It%éer
| S ece h etl f i nander %‘4 V%%W'T fer
o e B o A %iz T
ranc{Eﬁds i uB?Jna el near?dr %\lﬁ?{eﬁ Spal tgo)elroel c e@ﬁfﬁ’ ,jj{t ohi fe:t

mignet'Cz”%@ﬁnbtﬁho@éélhwher%ﬁ&dmm%hy di e JOChgﬁeBB‘ﬁnH&rn rirﬁ o:a.'.daee | (%) ge-
near said RP(s6) doinprisbELprRidresidtMaterial. trennt iStPkh Sinér Gdertradlifysspait B4)AN
dam al nen Ende und etching said thin film magnaténs wostele ewéie scmcmaiagm
ander en &ndae MéethodbpadimR2iwhbrbin sadfekinglay-1 Sks {1 Vikdtatials @) ¥ife gerhgerd Brbitel ifded NEIh
exposed ar @a(30) comprisefillii dpehiny (32)winfetlch sidaer eby t odeb Polendeisdraichi (19phahavi Nng a
pr edet er m robshid reddéed wisithcectinsof sald Seadndlager| N der  Fdzbs @bleghin@ineniaskengenivhi(80) tberder

wi dt h (W, ofmapnetic material (14), said openings (32) be- t eswelBwh8chichtemagnbtischen Metdrigls (34 d
step of et disisappratedhy apredpiermined width. das B| wabeirdiedMaskenschichiiso Geformtiag dal ein
magneti schen Ma- renoving sai d maski ng | &y Zyor begtiminter Bereich der zwsiten; 8¢hichl s

(12), def- (Themethadefgiaim i v 'W%‘ﬁgﬁﬁpékt r| - d 'PttsF Mafe{‘ﬁ'ﬁ (14) nphgyiem Pejende-
nmagnet i c rrﬁ%‘@FP&P“‘P!Lﬂ)‘m AiNgRTOPSE| | er nat er i aI tﬁ"gd ’ﬂ""’ﬂbl bt rthuI e 12?%’”'
over substanti al sai d ond | ayer

magnet | st hgrh Wﬁk‘%’r"?ﬁ T fﬂerﬂ%ﬁ'{’t‘%ﬁ?@?‘?al (14) tg m
a isoller &AL PRE% pi ece havi ng®at hi nif. °"9 iid s en

el nerzwejt g QRB&QF Horsft Gl GersCOSS- sectelne zum Iendgfm'%’ regi on
(19) anda g ﬁf ﬂ;@ .@j dhi@hp%FSt e SCh' ?ﬁ?%ﬁﬁtfno&@ V\%;&?Fgglﬁtt%ﬂer

cross-secti o etvveent en Materials Imric

Spal tbe- tip region (19) and the back gaf region (18). 40 reich (18)
berLi hrt und von der ersten Schicht nma- gnetischen Materials (12) durch
ai ne zuvor fest- 2. The nethod of claim1l wherein said nmasking |ay-

gel egte Entfernung I m Pol endebereich (19) ge-



er (30) corrprl ses a photoresist material . trennt bt
Obertragungespalt (21)yzu bil den, vvogebsglﬁggwel te Schi chta mag,:gmﬂmm;"lﬂs I’””"l
The method of claim2 wherein said masking |ay-

geringere Br e| te I'n der Nahe er conpri ses an g on eac e
E d h (30) E%Z 3‘1 d

des Pol end hs ha d reduced |

| ayer dasdzz) rnen al R&cgg% '%;ISQB (30) f un |ondent ra é

(14), said nﬂBeen ﬁb Schi cht

I ng Separa crﬁl{ 4 trémité tﬁ&h

so gefornt o,,aﬂ, hlden, ume‘nmy,g[ es | MiaQlippbie! €l Th der zvvel

Schi cht 4. mcmﬁi mn. as ili%hrﬂu hnefdncir@i N sai d et Ché smmnam&e@édé&feh&n
Mat eMal s (sirthlatereh e atmitiial Pahtdbersish (89)7 I i €d OUguiviite, @daeiaessdat ching process.
berei ch ( 1Qhd feén kiciegsn; und aveitérer @iersierdittDr Nnf i | Mg Nernsn#te freridid bouch e Matsddie
met hod of clwisth#h deivhPoleddébeeith (193 tudllide® PHOC-  mabnstiqhé{12); iadile bobihe conductrice (22)
frei | i egendadkwistigeaiPolbersiet (@8)thaty zu ass |s an i oetuirmbtsiisn@leptriquemers isolant pour isoler
55 ent f ernen, wobel Pol enden gebil det waadiehobirdicendgétrine (22)demhacune desdi-
f est gel e@t daeVerfdhren npeh Brspiucke 1.\/fehdem @ie The net tewebuchies de matériah magrétiasen sai d

| ayers of Maskensdhicht;(30) ald Phetereristihaterisburer | al (12, 14)dépgser unadeuxidine gouehetie
nach dam Atf&chritt noch fol gende Schrit #% hi riaumagnétique (14) quifasse contactavec a“'!EP

0 383 739 B1 J111111 S Pff'niifsmuc!!iilmatﬂar 'E‘iﬂkﬁﬁi‘ﬁaﬁz)
t ransducf cﬂ?slg" h’°“ F'P6m te da‘é"n 3 (8L ot Wt
(30); und ‘?{ d' entre‘i° 'a' g ge mate-
Abl egon ei chen EI;F aé'

sch u sl 10 aire
e, P W Bl fenitth .. o %é i
magnet i scheer? ter| aP‘ el néﬁque

trom e o | aeufem.e Rite rs-
ladite spr %L%ﬁaﬁﬂdﬁﬁh%ﬁ'ﬂﬁ%&fiﬁbn GhrThidApl-enden, ”?B :g% |re(19) re SUppO t,
pol stfck Ziciitb @Gn eABneRat\RHatidn dUndgen wd déposer GhelRoGhE I8 76 36 masquage
conpr enant itNaRieh.2 S6quenoe schmal eren Quer scga,maa.gdbméﬁglcgm é,gs
sui vantb, | ea 6tapes de: und el nen dickeren urui;ub(m,m.gegucguar.ﬁe@@gggyam“ne
former | agli tDas Merddlirdarnach-Ansprlach ¢ eNdireddsal zW S Clofre qliceipdse Lrisdidee pelietdéminddge
und dem  Mfeverfahren@inGdniengitverfahidh jst.| adi t 0 bobi neladite délixiaing batehe(ds Matériau magnétique
rfickwirtigen Pol.bereich (18) hat. 30 (14) pe2b daladitawiyion d'@xtrémité polaire (19);
el ect ri géePamiveifahenznath Aospruch 4,0bebdent didi t bobi ne c alédchpertladite te(2gnétigie adivarmione
deadi - 2. [Sehichtasrmaghetischem Meteriglh@®ridcaus1, be! desrit@ipeur enlever sélestivement cih eatéday
mat eri au ndgehdurchifissigemMatrrishbestehenht (30) ei n Phdsng ladite; surfangtexnosés poyrfiormer de ce
déposer une deuxi bme oouche de mate- failt. fa"d""x"ém"ésPda"esayam""e'afge"'f"

15 Vich ?('ﬂ‘"\‘d a&Ma céht act HiAEEdPlaminée h
du materl a 4}‘%%“1" E;g'mag?c@ "\fé?fghreﬁcnacp:ﬂﬁgﬂﬁdm: pZdTb’g‘g"%ng'gfcﬁé
d | adi t d' entref 18 t hi cht, (30 |

6 f nung §32). hLeederen bt gparo ée agi e prgﬁYeéfaQEC R e oo S0
Sei (e des Vs%ﬁ:EHtJ?n e?:&h t% GF?

te“ Nolslay Sodchd de
\df st 'g,, I E,F%"' ﬁﬂ) Zg'j;’ ii'gﬁo
lrjnnﬁee Zaﬁs i adi to rea it ext rem te poI a| re (ngﬂa gf

gion it Um&ﬁu
durch el §e pablVéHahdeR fidct Ansprueh ¥ beildemdRler-UN €Nt I €414 Eléxée% fonUesditbs dxtrbndiths polé.a-
| egt e Br ei tste\RAEHt MagHdBschaiidteale (125 i Rei res pdilt foftnefl @1 piaB1BbIaHS MadHatIqHE

mat er | au nEgheken@esidétivky. ayant une | ar geis r edayaitGndetidn fidhsversdiePlus Mincebt pidsaLS
Ver f ahren nach Anspruch 1, bei domdie Atz- gitrite dinehatrégibiidteRtranats ol ({9} 8Y) ;
schrittb durch ein | onenatzverfahron durchge- ungsectiontratisperssale piudipeisseetphisdarde

mas quageRéBYichfions t wer den. ge entre I'extrémité polaire 19%¢iia régiodidten-
deuxi enme couche de materiau nmagne- tique (14),trdfendiritre(t®uche de masquage
ayant un& Frocéigéspoyefabrigherane tiemagndtioye Achssl, bel dem das forme q

‘expose une flnmingedt0),lndiieifte mpgreéticuaa timmin-z v er f 2hrRIpeéds spioninrenerdioatian ¥y @ﬁﬁﬁbﬂﬂei lat
| adi e deuxPEﬁ’é"t@BEYBﬁS“'&%“WE’Q'P‘P‘&’EP“W&Q‘ﬁet i que e couchq dyymasquage (30} egt yp matériau

regl on d' efatassy 19“ BP%\‘F?é “t“’l?s"E%s VerfaI‘R“@'H"éﬂ Anspruch 1, bel dam
die t“’““p a it i %u f n- P‘h gc .

gagnet ! S.Ch ue uc ( 0)d oouche emasquag?i ﬁ PH?HP
u materia 5 eﬁ% l%é best eh rtu 2) sur ¢l rmde
surface ex H'G}n ?B‘EF;“ des ext, g‘%‘e é@é%&he

| argeur fi- 7. er en nac nspruch 8, em a nal s

predeterm nee (W; et tobal der Schichtb® nagnetlschen Naterlals (12,
eprbs | adi be tape de dicapage, les eta- 14) N Fe | ot.
pea de:



-_—

enlever | adite couche de masquage (30); 8. Des Verfahren nach 1
be! dam di e et Sghichten magnaipesbemepterial s (12,44) mmﬂm"mr‘"m,”"’
deposer une troisibnme couche de mate- Elektroplattieren abgel egt werdets s = &
riau magnhtté'ri ue 3 o H)r S nsiubl ne )I a totallte de |adite deuxil ne couche
de materiay @ J%ﬁf@ﬁﬁ gﬁf nach Anspruch 1, bet demdie or-

Sdi

que (14) A ?excep Fon 'c’lae extremtes polal- ste Schicht magnoti schen

Materialg o &'sBofiiRve dmﬁnp’%ﬁs,;qgmg_ar une pi ece polaire nagnetique

Schi cht en ggiuldQb d¥iapdde se fait a laide d'un pro- 545 ayant une section
t ransver salgislab Uécapigh fohigd. Pl US etrolto dans Ia region d extrennmt polaire

(19) et une section transversaie plus epaisse et plus | ar- Rovendi cations
ge entr es,| Piokédd 8bibrOa RVéndicstidn 4, Yamilequdlle- hgi on d' en- trefer arribre (18). 1.
Procede poudk pfoodssi dpudScapage esthincprogégsdei que A 50 filmmnce (10), ladite

t ~t e magn6Gbiogageiodigie. | m m n- 2. Proodh sel on | a revendi catbon 1, dans

| oquel la- ce 6tant du type qui conprend deux couches de dite couche de
mas quages. ( B®pédéselonlarevandicationilidanalequelless magnhti que (12, 14) fornmant une
struc- phditesicouches dermatériaymagnéligup (12t 14) | adi t e structure support a une extre-
mt conpr efenfaitepiany ungpaifriayid permpabiltéé®-pol alre 5s 3. Procede solon | a
revendi cat M 2, dans |equel la- (19) daffs |aquelle |esdites couches de
materiau. ditb couche de masgua ei“gso conporte une ou- magnetique (12, 14)
sont separ gg?“gﬁ?b A Eeveydication V’é’?’t' ﬂ"%‘BZ) sur chaque c6te de ladite section
de tance p Eg@ X gf@ﬁﬂ?sﬂ?ﬂ‘ﬁtﬁﬁ"é“”ﬁn entreferde largeurrhdute de ladito
deuxi | e c8UERE oe 9 0 EP 0 383 739 Bl

10 &V% 18 1hdsds ddio 1Sl AR Sdnk RkiRibst 4) © | €sdites ouvertures (32) 6tant
s6p €S Slykes néll Gt u gﬁl’lhlilGe. 4A Proced6 selon |la

revendi cat ggipg oIS alocirol e 6tape de d6capage se-fait a |'alde

d' un pro- 5 c6de de dhcapage I onique. 5. Proc6d6 selon |a revendication
4, dans §,0nksBkdsls6lon 1 ieveridioftich dGaslteqléitapage est un procedi de broyage

i oni que.  dite premidre couche de matériau magh@tiqge Proced6 sol on | a revendi catbon 1,
dans | equel12) esforntbeler Beur0bleh®s de mat 6ri au nagn6ti que (12, 14) sont faites
dans un materiau a pernbabilit6 6le- vo6e. _

15 7. Proced6 solon |a revendication 6, dans lequel le- dit materiau
desdites couches de materiau ma- gnetiqu® (12, 14) est N Fe. 20 8. Proc6d6
solon la revendication 7, dans |loquel les- dites couches de mat6riau
magn6ti que (12, 14) sont d6posees par revbtenent 6l ectrol ytique. 9. Procede
solon la revendication 1, dans loquel la- 25 dite prem bre couche de

mat eri au magn6ti que (12) eat fornbe en deux couches. 30 35 Ky

40 45 50 55 6 - 8

45



