: YZ[\ e3eL62T 11 FEB 2003 _1 'WRITE HEAD WTH MJULTI STIT W\WE
Pl ECE BACKGROUND OF THE I NVENTION 1. Field of the Inventi t
invention relates to a wite head with a multi-stitched second, Bale piece
and mare particularly to a white head wherein the second pole pliece has a
second | ayer conponent that is stitched (magneticall,y,connected by
engagenent to top, back and first and second side g"stngQD‘q%st | ayer
conponent. 2. Description of the Related Art The heart of a conputer is an
assenbly that is referred to as a nagnetic-Misk drive. The magnetic disk
drive includes a rotating nmagnetic disk, wite and read heads that are
suspended by a suspension arm above the rotating disk and an actuator that
swings the suspensWRITE HEARETTHMUIAL-STH GHELESHEWISD Py E39Feq ed
circular tracks on the rotating disk The read and wite heads are directly
mounted on a slider that has an air bearing surface (ABS). The suspension
arm bi ases the slider into c A t f e di sk when the
disk is not rotating but, mgaﬁﬁgﬂgﬁbr@ﬁﬁ@&ﬁﬁigé wi rled by the
rotating disk adjacent the ABS to cause the slider to ride on an sir
bearing a slight digéangend IR8ntieg surface of the rotating disk. The wite
and read heads are enployed far witing nmagnetic inpressions to and reading
magneti ¢ i rnpressi die pressnd iphentiont ratatesgo divakte heahwitheadubtinditeirddtsecdi@asbie ar e
connected to procesai Qﬁ Ci r.cu#' tr¥ t hat g er at es. ?I(P:cordicygﬁto,a onput er
program to i moteaRd More patticelary to,a yrite, FERERS FANd RYHE PP as thisgend

i ncludes a coijdyel ay@ ¢ ed i H it o Lol I rs
(i nsul ation st aycg) P%l?ﬁ?ﬁgulﬁgth}t%hr?ﬁs(ﬁg&&%§%g xgiaégtng %ﬁég@?@@ég?@,r{)@ﬁ?and
second pol e piaad

1§tanéd second siglwpdiges ¢for instilapert componente first arid second

pal e piece |layers by a gap Layer at an air bearing surface (ABS) of the
write head. The pate piece .11 ~~B 2QB _z layers are connected at a back
gap. Current QQndqu@gﬁ?m@ygfhetmafdai,{rtl ayer induces a nmagnetic held
across the gap between the pole pieces. This field fringes across the gap
at the ABS for the Tharhsanofgfcomputerriy ah nssanhly ithat is refemed tosasommagndtiegdis

Tayer has a pariety Tt fdeRfs Al BeRabt R R B ip F PR B Rl 7
and a yoke porkdtQrfe ¥ipetdedtyed S\spbiisioh hine abdv@r the Potatibg Hivkidha drogdtugapthaiihe
flare point is where the second pole piece first begins to V\nden‘ég;lare)

. ! t b )
after the AHSSWPEsHicusprasipnRaEn toplacethareadend woite haads oyt selesisd pircwariaeks v

ffects th . - Qf s, . ) _ ; : )
Ehe- mmgnet ¢ Phie M8 adid Tkl and Wileheds 4rB b ARNRBLIN PR A B uleBEP
tip, mare fl uaneiribeanspainfaté GABS)Y, GMetisngpensidn arm biasdsdhé slitigt mtoéorntdve withelend
ole tip is made, shart. .. Therefore, _qptinal .peyforpange can be achieve
gggr ess}ovel y 5P'§”%?erf§rﬂe sk yheq (S‘i'ﬁl&’g E‘Ptdg@uﬁg){"l‘th@ﬂ&B@csdb&trﬂ%est ﬁé‘ss’é"d'g?fgy

e tip i ) o i oo y .
Posa 1 5 the | oF the roftik aEk sRACAITh ARSTP A Mo of ol 9%iGSH ajr eatilfs Weh! ©,

the | ocation wisauee fiven tersutfacmef the catatingdikle Pheweite ﬁdsﬁdhﬁ:hram emploped one

anot her after the=ABS. The, ZTH separation i,s caused by the catrtour of an
Ul ot i o 1 AN agAl TRRESTIDRAe e e R ARG BAPIEfoiorh dra, G rorbling,

stack. Flux | eqdag SR bdds lar@bhrReeans Eﬂ@ée% iRf REeSitlySthill scfatéed
by locating the ZTEhggéacl ose‘svg,ge fp‘)%args}aél e to the ABS. ?ld%fortltjﬂf’]’atggk% tthe
af or enent i onedcchedingrto p &oeipetée peogoane de ithplameit thewriting andtréadingfinictensi on of

th d le ti Th d tip.,.should b [.I -defined j a t
o oduce el | def t naewprite SRR ehedes 4 Bl aafal, cpbigéRiinidhonrond: Redirh °
of the second jp@iiohl&erRinsubiidh stdcR), MeahMIAdn ehcRbeRY sREADIchéd Betivsen first

wel | - defi ned second padl e {Ip shouldﬁ%aye paral | el planax side walls whzch
are per pendi cahdseaood phis piese layers.aA gop anforoed betwetn thetfirstnd spemdgpolepiecs

| x~ many prior_art-*wite heads the second.pol | Pek S forped ong,Wth the
yoke after théaﬂeb'frm ap3r ﬁﬁwwngﬂﬁﬁ%ﬁ{%ﬁj 8% 8??‘&?55“0%6 H%A?IB‘FC%nd
t he second and third insulation |layers of the insulation stack. Mach

i nsul ation | ayer includes a hard-baked photoresi st hawing a sl oping front
surface. The sloping surFxce of each insulation |layer has a

with respect to a plane norrn~al to the ABS. After construc{‘m‘mmﬂmwm“rst,
second and third insulation |ayers present sloping surfaces whighface the
A BS. ~'he sloping surfaces of the hard-baked resist exhibit a high optical

reltectivity when they are coated with a seedl ayer for the '' purpose of
frame plating the second pole piece |ayer. Wen the second pole tip and




yoke are constructed, a thick layer of photorcsist is spun an top of the
coated insulation |ayers and photo patterned to shape the second pole tinp,
using a conwetttional photo Ilithography technique. In the photo-I|ithography
step, light is directed vertically through slits ire an opaque nmask,
exposi'ng areas of the photoresist which are to be subsequent
de~r el opnxent step, One of the areas to be rem)ved'ffmm where the
second pol e piece (pole tip and yoke) are to be foined by plating)
Unfortunately, when the |ocation of the B are point is placed on the

sl oping surfaces of the insulation layersTight is reflected forward
towa~.rd the AB S into photoresist areas at the sides of the second pole

tip area. After developing, the side walls of th hot or esi, ar.e ,.not ched
whbch caus e YERATS EPEeBIcy o o DSk B4R Py PRRHCIL BIBShs T oy 184S &nt | e
"reflective METe R i Wi | f f t a
otating d BEEaGRe Afld atbe R BRI pRLE ISR TR AR MEIRT ¢ ar
enough i nt oat the ARS flor thin puspiobe of woiting édfoenatioreinrtoacki on gnoving medial shches

reduced or elim rfat ed.since it, would occur behind the sloping surfaces,

However , t hiBCEQHRFRasks ORaJOtALRE4iskong second pole tip which quickly
degrades the head 1] | bb&i HibeeXtBady o Thd BBEUM
In order to over?t%@ﬁdgﬁg% @ﬁﬂa&?gﬁ%\é‘%ﬂ?%g?‘?ﬁgwét c?li ng probl em some
second pol e tph flasspaintambngokeysittion fwhich dxsendsifram the flary goint dorfhorback gap.

whereip a front |ayer conpponent forns the cond, pole.tipsan C ayer
corponent f dmeglage PRIRtS Mbets the second PP‘I‘?@‘%"&?&#@"’E’GBE" %’f‘%ezﬂa‘ei?&er 3@3 égéo nd
pole tip co iRrd heltude 6FhE)
Getni ng. i naop S e Bl PRt of theiar Choifr Sty affeem it STRT)

| ayers to elviridefizldatitherecefding tiediwmoBinhé thy magnetic flux deeays as #riravaly dowa
wite gap |ayer d the ZT, |~ defining.i z~se~l at j,on | ayer . ik St

| ayer is spéﬁe kA the secpnd P?fleé@nﬁc’é‘?gﬂx W@g’éﬁagbrh}g rﬁ?‘?’éwgf‘é%qlgpq\t‘%&g?{ s
mostly 1t Gjnd fbad iR iplis AiRdk!3oN Thére Rt ditiia geffbRaricn cambe aellibedt ed
forward into a pole tip rggl on. The second pole tip conponent is then, franme
pl ated int o ty aggtdssivelyrplating trenflag pomttqmeﬁh&w&@tthitépéﬁé%éw WP the
phot or esi st er is renoved. The sequence of construction is then tha

a
first " inSLﬂhS%/ti on | ayer, the coil Layer and the second and third
insul ation |ayersandiigr Exer ifoRtanOisehe st te wiitehbadisfthelopatnafd

causing it to be stitched to the top surface of .. the se(iong ole tirp
caznponent . ZEnetheoattheight EETHY r Aera thipat heightds tiedgeation where thedirsy andgcond,
stitched wite head. ile ' ' I},&?% i§ &huk&etive
not chi ng pr o%qqﬁmeﬁs%r\ﬁl&g?ﬁg@ﬂg%%gﬁ;é'g?r\gg%gﬁeetx 'Sﬂye%leewt gp gft}rﬁflace_of t he
second pol e gy fhe ¢OMBANEMn inSulitstiiayeditypivalipte Susf ihsulatorn layersn theinsdatiert hi ng
it to the second pole yoke conponent. Prior agrt stitchin sc.he(ﬂﬁ caﬁlse
addi ti onal T stask. ik leakegadeatwpen thedirstand SeeangRelS BIEESS S SpETIAEH BN IORIRE | e
first pale pj [ .S : pale tip conponent is closer to the
first pole &'@@*%@P@%E"%ﬁﬁ?ﬁ%ﬁ ea. Prior art stitching also
requires' the one Unfiramatelpithe dfayanentioned desigreparanictes present Baliiemma inthe head

whi ch: | he rel he_wr | d..ciycui i in.
s oasea | niabrcaton offhe srond eeledis cLhd seeoupale g ehod be MEICsneR id lfly o
when the Secﬂo}q?ﬁgée%ﬁf@e%g B rtra%?ﬁé Gitie fckﬁﬁﬁikﬂslé&%ow@mﬁtis@afme fRbad tip

conpar aent a fiTs Iece l'ayer forma T confi c}lucatl ott. During
oper ation of E@]b&i;hﬁ@jd rdsulbin fovervagdting opadjacenttraciss A wiellidefined geaand pols tight
portion o; Fthe T which causes overwiti of adj agen racks. . R P
zoc~ _s . S shopldmave parslighiplamet pidg wabls %‘wﬁtpeilwéwf%# a}ez\'ﬁrgggmgpﬁﬁ‘?que
stitching sch i i ; bk e @b id foemeécond
pole tip conﬁgﬁgrﬁwﬁgﬁr@a@&g &@%?Qﬁggﬁﬁ&pﬁgﬁggﬁgg Stic?gﬁi. ng t he second
pol e yoke coato\ﬁponmhewcaﬁwm fermaticevoftimfirstinfelationyerhthesot dayer gl thet  p
conponent as well as to a back edge and first and second ~~ side edges of
the second pole tip conponent. The extra stitching at the back edge and _.

, the first and second side edges of the second pole tip and yoke conponent
provi des the requited nmagnetic couplingbetween the second pale tip and yoke
conponents to transfer flux therebetween. This arrangenent shortens the

|l ength of the top stitched area so that one or nore coil |ayers can be

| ocated closer to the ASS for increasing the data rate of the head_
Further, this arrangenent reduces the anmount of material of the second pole
-piece layer in close proximty to the first pole piece |layer so as to

m ni m.ze flux | eakage therebetween. ‘




In a preferred enbodi nrent of the invention a ZTH defining | ayer, other than
one of the aforenentioned insulation |agers, separates the second pole tip
conponent fromt>~e fust pole piece |ayer so as to fuzther mnimze flux

| eakage between the pole pieces. The flare paint of the second pole tip
~canponent is preferably located an a flat portion of the ZTH defining

| ayer so as to prevent reflective notching. rn another piélf e}-?dfgjgﬁpgodi ment
one ofthe insulation |ayers of the xnsulatian stack is space r he back
and first xnd second side edges of the secor#l-pole tip conponent so as to
forma U shaped trench in which a front portion of the second pol e yoke

conmponent is | gcatg he .invention is easily adapted to single or nultiple
'E:Oi | layers, an insé %“%H‘ %, thililﬁxpr.sMeilﬁﬁiaﬂoﬁkﬁgl@rkgchﬁ@ugg%l g %i ece
ypes of wri t ea heridsakedl b, A %r ef e!grped that the seco fon layepincludes
conponent be recess%ﬁlﬂgrom Te ' ARENE § siplnmfrontsurfacee 1 ux | eakage between
the pazZe;tips at th 8ping strface ¢ ~3R EF DESCRI T' Tr ON OF THE
D~AW ~1GS Fig.yl.is a aﬂ Vi ew eoff%ﬁfgglel%ggg’asyeﬁﬂ%mxwﬂbsﬁﬂdrekpe@f tofd 9.
2 is an end viBW A(?% oﬁﬁeég&mfcmsahbﬁﬁf,tﬁﬁﬁﬁs@oﬂﬁgnﬂhﬁale 2- 2. show ng
a nnagnetic hqadsdnﬂslh?ﬁg%ﬂﬁﬂ%@m?@fq%é% itqffa@agrg sévatlon SR ayers
magnetic di sk drive of Fig. ool el dpsing sak14528 L 3 are
enpl oyed; Fi g.resistiexhibit a highwiptics! refibaaitALLONLOf _an exenpl ar 3132152162&;@&%&
system far strppartir=gq the slider and l%‘é@gﬁhgy Agpatad with 3" sesdlayer ABSthei ew
of the magnet i@pﬁéﬁaffé%vlauwgmeam polb pidcefaghr. AWhdi Gre Bedsd al%artial
vi ew of the Slybﬁ@ére%ﬁﬂstﬁ;{cif{?{ i\@@%%&{a&?pﬂé heia as seen In E)?M g agd
Fig. 2; Fig. 7is a partia esistispuntoakemofihe goatel -7 of
Ei ga 6F_t ) SQOWYWW_W’@E&HM?(I o ﬁia? §C§QL? tpa{% gﬁ)r Ié’%{M gaqrq EQ !{1, ;5 zggﬁ glﬁ I?xgle
ead; Fig. s a yie aenaongpan%-o g t ptotpal e
pi ece and all i‘%ﬁ’ﬁéﬁl’:"&ﬂ &alsthephatoditbapraphy.stch, fihtis @Q3ed vertibiG 2 1S an
i sonetric schﬂiwﬁih&o;‘%}d#ﬁﬂd’szﬁé,pn of a st ?F in the _constru%c{l Sheally trough
second pol e pi g‘;:hej W t ) e perT et gp aas g }@sl?hﬁomﬂatmhisham*toibareﬂaaogd)w on
first arid set cqueat devalapmders dtent | i nsul.ation stack;
Fig. 10is aselcﬁllﬂc% fudi nal(l%ﬁrQss-cgecc'?li{boégﬁg%ggvioo‘?g?%FGéﬂﬂ’ﬁéF@cWe thehead
with a prxar art stitEHed .FFIE%H@kq)erqtbdmfofﬁim_by@gtjl% ATp AR aVd1 V{Ivl%)e?}ken
al ong pl ane 1the 1dca€ibiroPthelflire hoi F#gﬂaclt% | Stha | opgi tudi nal G oss-setti ofial
view of a portiop of the present  neynaron the slopmg supfaces (Efthmlnshlaﬁbﬁlaf?,vbgd
wite head pg}FQ}Ht5ﬁ?ﬂW@1fOMSomdMBSﬁWob%&sﬂik ‘R&ane 13:13 0 | ~i g.
12; Fig. 14 |p51@ﬁ§5'39%_s- ctlong .view taken al ong plane llFsin of Sggond
Fig. 15 is a'longltudi néﬁuc‘fl‘a@ R tthe pide wallswofalie phototdsivd arf notclE YL,
magnetic causes the pole tip to be poorly formed after plating, This is called "
which causes overwriting of adjacent tracks on a rotating disk. Itsh

= if the flare point is recessed far enough into the head, the effect o

reflective notching"
ould be evident that,

’ ‘ f reflective notching
would .be reduced or eh;ninated since it would ocgur behind

the slopin
Howcver’ ping surfaces.

this solution produces a long second pole tip which quickly degrades the
head's ability to effectively write on the recording medium.

In order to overcome the aforementioned reflective notching problem some
second pole pieces are constructed frotn two or more layer components wherein a front
laycr component forms the second pole tip and a back layer component forms a yoke
portion of the second pole piece, The second pole tip component may be constructed
after a zero throat height (ZTH) defining insulation layer, but before other insulation



head wi th anot her eul badinment of a nulti-stitched wite head portion; Fig.
16 is a viiew taken alon~g plane 16-.16 with the overcoat |ayer renoved,
Fig. 17 is a cross-sectional view taken along plane 17-17 of Fig. x 5; Fig.
i $is a longitudinal cross-sectional view of a portion of a nmerged IvIR

head with still another enbodinent of a nulti-Stitched wite head portion;
Fig. 19 is an enlarged front portion of Fig. 18; Fig. 429 i amEe
cross-sectional new taken al ong pl ane 20-2D of Fig. 1(1 &ﬁgﬂq‘i onal

| ayers of a read head portion; " . .Fig. 21 is a |oagitudinal

cross-sectional view of a portion of a doub?te coil mer ged MR head

enpl oying tho present invention; Fig. 22 is an enlarged front portion of
Fig. 21; Fig. 23 is x cross-sectiona,| view taken along plane 23-23 of Fig.
22; Figs. 24Alayms ta ¢lininate the vefldctive netohing prohilemh d\fisy fetming theowrits gap layarbl e

il ~et i ' i : itch,sch - | ~igs.. 25A;25G,.
"l ustrate vartg e ST ARngciSuRfEs ien; £ ASPREE Tyek dt BPimy 38 b8 Papirty
nma~etic head p@ipMied dadd. e photbrenistHayetORS nidsfly A&t is6 @at i1pBEekdth Cthe

illTustration of a, single area stitched nagnetic head; Fig. 27 is an
i sometric il uhotapittamingistep ipnetyeficctad farvart intampele tipgagionc Bbeasgcond gole2s

[ [ tri,c illustrati f odi f th ' ti
wher i n-one. ofR HRHERT s P Frad BIERERES £¥Eh firad SRl E the RERY CPestcn
for plating thgdiRkhe pARERANRE lagér i Fan &R0 T Buendl TeBnsthiction 22theStha first
cross-sectional view taken of the second pole tltgi!corrpoxl et~t a-~ad

i nsul at1'on | ayiesulatiort kager, theidodtlnyar and fhkseopndang third inslationlaysse (Thesesendr t

detail; Fig, '~0 is the, i |
Componant and RA6YSECepangni: fea debaed ShnsE T Ry SBofereihc 4R st
Crass- sect i Onaghe Ybdd PbletiPeonsforhit. “Mhe @rifeRad torfied bythis progessis irefesred

pol e yoke cocnponeats and an insulation layer of the insulation stack
form ng the trestthtiedwrjte lIgadi s a | ongi tudi nal cross-sectional view of a

portion of a Merged t Ry h [ el | PRk i @WP; LW
th a ZTH defi ni ng l%}}éﬁﬁpﬁ?ﬁ&h}éﬁ%ﬂ%ﬁ iq‘reé{f%ggﬁ%gﬁ%?t&ée; engbgirhg.t&é é)%ge%{i 1

| ﬁngi tudi nal cpRs&nts S@c‘#}iﬁ@ﬁ‘%'pr%l&iﬁsff'l‘h%dﬁprshﬁfﬁﬁb of th? Sﬁ?lybﬂowqﬁwﬁpmt &
Lype of head weasired ETve S Beientayen for RiGkngRYY SEaRP PRIGSe FomeRpdtl Frior
EMBODI MENTS Magnej.i . di ' o€ i ' i
reference ztu gf‘{scg'g%ssﬁéﬁgége%sEga(g‘?lag@%l ar %a%’?ge ﬁ%%%%ﬁ? _ggl\%gigl
vi ews there i Scéhportent sidheifitstiiobspiede Ryer simgthe sevoud phledii sampmenhis oliser e

20, LUdse, & GRS S8 SOl L el BEEud BN oo

controller 38. g more coil layers to be located further back in the head which increases the reluctance

of the write head circuit v_vhich, in turn, increases the rise time and decreases the data
rate of the signal. Fuﬁhcr, when the second pole tip component extends to the ABS the
seconid pole tip component and the first pole piece layer fonn a T configuration. During
operation of the head flux fringes from the cross of the T to the upright portion of the T

which causes overwriting of adjacent tracks.



11 ~ ~ 8 2003 A conbined read and wite magnetic head 40 is nounted on a
slider 42 that is supported by a suspension 44 and actuator arm 46. ~A
plurality ofdisks, slidexs and suspensions may be enployed in a | arge
capacity direct access storage device (DASD) as shown in Fig: 3. The
suspensi on 44 and actuator arm 46 position the slider 42 so that the
magnetic head 40 is in a transducing relationship with u t he
magneti c di sk 34. Wien the disk 34 is rotated by the wajrﬁ@aﬁaﬂider
is supported on a thin (typically, .05 m cushion ofai~r (air bearing)
between the surface of the disk 34 and the-aFr bearing surface (ABS) 48.
The magnoti c head 40 may they be enployed for witing infornmation to

mul tiple circular tracks on the surface of the disk 34, as well as for
readi ng i nfornnatiat~ theref r o SUMMARYORNTHE INVENFPION exchanges signal s,
representing such information, with the head 40, provides notor drive
signals for rotating the xxragnetie disk 34, and provides control signals
for nmoving the slidghe pRs&AiRHE0h bRF s ahBidieStitchi ' IS ‘ﬂ%é/n
r~xounted to the sus egsion 44, T%g conpgﬁéﬁﬁggggég%ﬁ%gﬁhhgﬁ%ﬁﬁéﬁ%ﬁ%ﬁ be
mounted on a fé#adtone top Kinfen dfnthBi spco® phleg tipScompoenARS rsdueed.0 ThE is
slider 42 and t xetic.head 40. The slider has a center rail 56 that
supports the n%%ﬁ%ﬁ%’ﬁ@%ﬂ%gmﬁépﬁ sgqogg H"bﬁ V@‘%@O‘BPFH‘GGB to ¢HauGhysmallesopsg
and 60 extend ifage 8f MeQ8ontPole frcondd (RS 1b '

magneti.c di sk 34, the cross ?gi tﬁ%czﬂlYgs a? a lea ingbg%gaég%ﬂg?&%ttﬁggéﬂ(’&gr
and t he nmagnet$ide edged of theisscond pole tipicomponentl gEh& Extod stitéteng hi the backoedp@andr t
Merged | ~'ead Fig. ,6 iis a side cross-sectiopal elevation view of the nerged
VR or spi - val 05T Bt Sestul sidF eABS ot fesodntle i r Vol RoRRAReR Lo Videsha
read head portjegiirdPmaprbtiotsusling®tveaftid setordpoldt 4Ad | fanklrve
sensor 74. ~ Fieg. s anoA&%lS%?i ew of I§i g_ ?.Beio%ﬁhe ggﬁé;%dﬁd}éfl%% ocat?ééd
bet ween first Bunithérebotwtegabhisayrengenmot shaitenstherdcngtinef the top stijehed aafaso that

| ocat ed between first an econd ,shi el d, Layer s . $0, 82. The resistance of
the sensor 74 %'}?a‘f{dé reiclgﬂljiygbso%géacggca&q %‘P%élm H’gﬁ ?oé' R tke gﬁtﬁéﬁtc of
current TS  ~thé hkad F@thdr, thislarcangndhii eéReded Mg Qﬁﬂ)ﬂnﬁ&ﬁnﬁt@ﬁiﬁﬂ‘&h@%§&§?&gese
resi stance Changes to be nmanifested as_potentjal changes. These potenti al
changes are t hificglayridn elose proximinip shadicst gplapiscolaverse aptm@umlmﬁm ledaiger y
50 shown in p'{hgﬁebétwe-gge prior art wite head portion of .the nerged head

i ncl udes a coi ayer %4 | ocated between first and second insul at aan~

| ayers 86 and 88. Alddprefiried simbadinwnt bfgieiovefkisn SZVH defiriap e dtlieh than one

pl anarizing the head to elimnate ripples in the second insulation | atyer
causéd by the Qe afosgraentpmed ingulation layprssesparatesdheisacand gokefin nomnossnt figra s
are referred t@eal : th ot 2l iRt "alcé;% i and
the first, sec%ﬁ at%’gfe'ﬁéiﬁilr r??%ssthl at aegtrrlﬂ"mgi}%% gﬁ)glég %gﬁgéégéhg?ﬁggp%ég'ed
bet ween fast adfisk Beegoihtpfithe specdepolatypcemponeants pieferablydotated on afldt pationd

Rave First andidbe Tl fefiang Hygc S5 POt IR Ve A0Euiea, 1 BiptHsF PIcreR e
gap |ayer f02 ghpddimeftlohdoffife BARNDI lﬁyélf'k §fthe fnsalifiofl stabk amr&ﬁﬁﬁﬂgahsc

sol der connections 104 aad 106 connect eads romt he sensor 74 to
112 and 114 orand-frst anthsesrond side£dgescof the sccoad polotip chmpohertrsoGsrndotm erfd 1

| 6 dl I8 | ead 2 d 122 .f th il .84 Fig. 8~ t
| eade 1 74 and 3BSOprefdtuftich A doohpormon ah e Spard Rolg Yok Simsanint & Jesfed,x
protecting theThemvéhtiotsis ehlyadhste@fo éiﬁ?e CGRARBIHIE cHiE Pifersdfn AROVETE Qefhids

2, 4, 6 aad 7, It should be noted that tThe unerged head 50 e | oys a single
| ayer 82/ 92 t dlayenand senkeodisst polepiecetynss ofwrite heads tiis slsoprefeired that tho second
read head and ~~r St e piece for th ite head. . A, Dpi back head
ol oys. o scitlf BporRyafil b sfbesd i tinokpS e A tibnizg M ERaRe el

| ayer 94 has aghg%g}ﬁﬂsmgm:i and a yoke region, the aterging of these
conponents being deftrted by a dare point which is the |ocation where the
second pol e piece:layer 94 first begins to widen after the ABS as it
recesses in the head. The second pole tip region extends fromthe ABS to
the flare point, and the yoke region extends fromthe flare paint to the

back gap 96: The location oftlxe flare point is alt inpot~taut design
paranmeter of the wite head. The further the flare paint is recessed into

the head) the longer the pole tip, which 1 ~fi ~g 2ao~ -11 , increases
magnetic reluctance and tho likelihood that the pole tip will saturate in
response to flux fromthe cai! layer $4. In the past it has been difficult

to locate the dare point closer to the ABS than 10 m because of a
fabrication problemin making the second pole tip.



Anot her inportant design paraneter in making the wite head is the | ocation

of a zero throat height (Z ~, which is where the first and second pole
pi ece layers 92 and 94 first separate from one another behind the ABS. Yt
is inmportant to locate the ZTH as _, _ close as possible to the Al135

(typically within about 1 m in order to rgduce flux Iris1bﬁgm5;§gnng pol e
[ t T Fn

pi eces before the fields reach the wite gap |ayer 102 at t he
prior art, locating the ZTli close to the ABS cvn'tributed to the

& shove the prior art healGRIPESCRAPIAAR ORI AYERRES, 72 Cuct Png the
second pol e pi ece i Os : Ei. g, ) Skea.S€Cond and third
i nsul ation | ayers I?éli %?A‘;plgfrx]grelwg%fagreéégggg%m\%g{)%ﬁscfl% ?’Irll‘ée’surfaces 130, 132

and 134, respectiv@by) isdH &y @i@ﬁ%ﬂﬂﬁl?hcgh?)?@gﬁﬂc}méx&%gﬁxgaﬂti%}clﬁg_showingﬁ on

respectively. As stated herel nabove, , secon rd insu

| ayers are haighetiokest Paddagiest . After a seedla~yer is deposited otr
these | ayers fox frame plating the second pole piece |ayer the sl oping
surfaces 130, 132 Eigi ¥isl ddelavationivigw vf tiefhfpietiv disk Arlve@fFig Al Whéekin haltiple

sl opi ng~surfaces 130,132 and 134 face the pole tip region where the second
pale tip of ditls sndomapepoheadseecan®ldyéds to be | fornmed. Tlie s~ond pal e
piece is formed with a phatoresist |ayer spun on tap of the partially

conpl et ed head andFigl 4nisxian eiompigice Hisistsation Pheanh exemplaryh SUFRCESION cBtsl ARty
be as much as ~ 12 mthick ipn the pole tip region and is typically

appr axi r nat MPW‘BS&%%@R%%@‘%‘HB%% rd insulation layex (T3). Since the

Lt s aces O AR RS R A g B
[ 132 az=d, 1.34 Fj )
Senotrating fnto B GRAPERALYiAY IR sl Band prbORY Hsgpb Rl oy dEerd ¥iplane

cau$i ng notqﬁBpPF&% t he phatoresist. This will result 11 ~~B 20D3 -12
in the side walTs 'g‘the photoresist in the pole tip region being w der

than the mask e”plF?%.eﬂisféjéarﬁﬂtAES tAdvn8f thERIiSerl tBkentdlGhg Fldnd 0-786¢ Figof toastibiw e
not chi ng”. The photoOresist w pattern far the second pole piece is shown at

144 in 1~i 9.th@reMAiaal waRteBlehfns dffies pidrertiperedt heady and the yoke pattern.
"This is referred to as the "P2 frame". Reflective notching of the

phot or esi st by | i gtig. 8 ixfd eiewetakent alomg plagBed of Fign6 mithrtbe s¢aonchpolecpietecnidrall

| ayers of the insulation layers is showmn at "A" and"~" in Fig. 9" Wen

Li ght ray " Anatedaldherezhave refoovsdar dl y during the photo-i nagi ng step of the
phat oxesist, it is reflected at an angle of incidence into the pole tip
region without causing any reflective notching of the second pole tip.
However when light ray "B" fromthe photo-inxaging process is reflected
froth the sloping surfaces of the insulation |ayers behind the flare point
142 it is reflected at an angle of incidence into the photoresist along a
side of the intended pale tip. rt is light releGion B and simlar |ight
reflections that cause reflective notching. V~hen the second pole piece 94
is plated and the photoresist layer is renoved the second pole tip 1,00
(see Fig. 7) is poorly formed, exhibiting irregular side walls, Another
prior art head 1 S4 is illustrated in Fig. 10 which differs fromthe prior
art head, shown in Fig. 6) in that the second pole piece 152 is constructed
of second pole tip and second pol e yoke conponents 154 and 156. The second
pole tip conponent 154 is constructed at the ABS after the Frst insulation
| ayer 1S$ (ZTH defit:ing layer), but t ~ ~ before the formation of the
second and third insulation layers 160 and 162 and the call layer 1~4. In
this structure, the photo-lithography step to produce the second pole tip
conmponent 154 is done right after formation othe wite gap 102 and the
first Insulation layer 158. At this stgge the surface nostly planar since
the sloping in" ~ulation layers 1.60 and 162 hate not yet been forned.
Wherefore) the second pole tip conponent 154 can be constructed.witlx

wel | -defined side walls. After construction of the second pole tap

conponent 154, the coil layer 164 is fornned on the first insulation |ayer,
the second insulation layer 16Qis forned on the coil |layer 164 and the
first insulation layer 1 S $, and the third insulation |ayer 162 is forned
on the second insulation |ayer 16Q Thereafter) -1~ - ~1 ~ ~E~ 2a0~ a

phot oresi st Layer (not shown) is photo-inaged far the construction of the
second pol e yoke conponent 15G fromthe AHS to the back gap (not shown).
Unfortunately, the large stitch area at 166 requires that the coil |ayer
152 be located further back in the head, This . results in increased
reluctance and a slower data rate of the head_ Further, the large stitch

e - 2t " D T T Y T y" o A= a



r ~ FHB 2003 -14 desigtred for sufficient transfer of flux between the
second pal e yoke conponent 2/4 to the second pole tip corapanent 212. w
Since stitching is inplemented at the back 2t 0, and first and second
edges 210, 21 ~ and 220, the stitching at the tap surface area 216 can be
sigcii~cantly smaller than that taught by the poor art as shown in Fig. 10.
Accordingly, this permts the front end 222 of the seofndFaEEEZaﬂge
co~nnponent to be recessed w tkeaut further recessing:tHe ale tip
conponent 212 in order to provide sufficiefft- stitching area fvr the
transfer of flux. Another advantage of the nultiple stitching of the second
pal e yoke conponent 214 to the second pole tip conponent 212 is that there

I's less flux | eakaiz. Bab unisometdiesdhemmatic ANEtrag0O6a Bep tn HeQastnicRionar the
ofthe tail 224. This is because a | essen amount of the second pole piece is

adj acent to t¥fEo pele lﬂB‘F"e‘”ﬁF&"ePﬁ"B’}@Ff oferesist fame shown im ph@som| dnfst atd on
of Fig. 12 Sh%ﬂa&f‘%&gr‘{)ﬁhma‘g&fﬁg‘?&?ﬁ% thﬁf‘é{‘ Etgglgrrponent 2x2~is exposed

at the A$S. Zt sho e note e 1rnsu stack including

insul ation | ayexs Eip}l6aioa apiteditalichsssaedtionabyiew o2 d4mdrpyd RAghaitHehd (@G
before yr after, construciiogn ofthe sdcond pale tip conponent 212. In a
preferred enbBaPTAThstitchedwvTicdisad PPBION, ayers and the coil layer are

constructed prior : [ r 2 .that the second
pal e tip conponent F%lgil\?\ﬁ ?ffﬁ%%ﬁll@gbgqs{)'gfrﬁgg%g@@pﬁgﬁpﬁ%:@rng steps in

maki ng "t he i nsul at Fign12 Bydongindihal frosssectioha yisw ofA poridinafithé prefdn@magneticl 4
an overcoat |ayer 228 surrqunds the front portion of the second pal e yoke

conponent 2~-Réadpyith a peulti-stitched wirite headpestionsr  enbodi nent, 300, of the
present nerged mag h§: : D ch 4P is.ece With a second
pole tip conponent 93%35éﬂ?@??@%’r’]?8@?@“?8&@933%0%&%” 03. 1n this
enbodi ment x rear Pig 14 dna ofoss-teetiora] vy takke alonp ptmeldreindf 8.2 2i; s
constructed on tap,pof partion of the first insulation |ayer 304 of

front,
the insul ation staFi& 1$ e longitedingl Grose-ggetionabvicy o€ a portianf adpergedmaengticc h
defines a zer h?ﬂﬁl i f - 1 after
constructing [[?%atg I rg?&?%%&agﬁgﬁtlogfer %%g%gggg%rﬁgmﬂ p conponent
302 i s construct edFigy 16 ismeiepi takémajongplash bdwh6 withithe overBo® 1@@0 semdweed; i n

Fi gures 15 and' 17 the.second pal ke c onent 304 s, stifi.ched to a top
surface 308 and batw_‘ A’Zepqﬁrgs?fqupﬁ/ag%evg%%gﬁaﬁgga ngdg'e]'f%tlfég i2 and 314
of the second pol er{gd B8 ¢LMMRARRIMInal LhAssssbdtiohll viewlo? a pbaidaastis eétged BiOhdad

made possi bl e by spacing the second and third insulation layers 3 1 b and

318 from t he Withistil agetlen embedimentofis multi-stitohagdatgihead porties; f r ont end 320
of the second pol ypyokg.co nen 03 is I S in the head a distance
fromthe flare poi ﬁ{g 555%@“(3?%8%%1‘%@%%5@@1 Fg and 16. A s stated

her ei nabave the fl Bige 200isn4 ctsssisetional vewatakehiialdng phans @02 op @i 19 With

conmponent first _commences to widen after the pore tip portion 322 as shown
iin Fi gure 16.additienal layessnfs readheadgortivny i nvention it is preferred that the

flare point (FP) be: . AN : r m%%g% of
t he second pol e'yé'Exgr'ggﬁ%ﬁ%{'{dﬁ{e{lé@gsegg@??%%’ééﬁg}oﬁ%%dgg??%& Xr dt hi s
enbodi ment  t heROhexdsmploling ¢he fiddens invemiorgs t he second pol e yoke conponent

303 as illustrated jn Figure 17.. Figs. .18 and 19 illustrates a further
etnb' odi nent 4do oFif% Ré igsnenisrged froatrartion ohi 82 bnpl oys a zero throat

hei ght (ZTI-1] defgpi BY; _ (ol e N I : en tho ABS
and the coil | ayerl:%z.g lgl‘ﬂél%%ﬁg@rﬁ%hﬁgég&ﬁgg%ngg? zon fg/h?he)%z\é\eaccur ately
de~. aes the ZT1l, Bigs. R4AIMD Hiustraiecvarivae steph in the zbagmchen vefen dotlsle fdailst

and second pol e pieces. The second pol e pjece includes a second pore yoke
conmponent 4Usmagngticdiead svith 2 sipgle Arestitsh SCh$INE | ocations to the second pol e
tip conponent 408. M AR Y it j - 0 as
forward and back eE@gé%gggﬁgmﬁ% \%@Hg ét%?# %ﬁp_@p&cﬁsﬁ:ﬁ étrllmﬁ%h{: ﬁ’g‘gé[ggtﬂ\%ggn_
The ZTH def i nboibmagyetic Kead shawy ihBigcdhst ruct ed of hard baked photoresist or
of alun~tirta (A1203) which is fainaed by sputtering onto a bi~lay~r
photaresist. This material wilt provide excellent magnetic insulation

bet ween the second pole tip conponent 408 and the first pate piece |ayer so
as to mnimze flux | eakage) The insutation stack includes g first
insulation layer 416 of a thin |ayer ~f alum na and second and third
insulation layers 417 and 418 of baked photaresi st. hocatedon top of |ayer
416 is the coil layer 420. The second ar<dlar third | ayers 417 and 418
preferably Conpletely cover a rear sloping portion of the ZTI-1 defining
Layer 402 so




.11 FHB Zoa3 -16 that when the second pal e yal ce conponent 40b is stitched
to the second pale tip conponent 408 the second pol e yoke conponent 406
will be located further fromthe -, first pole piece |ayer 419 so as to
zninirnize flux | eakage. As shown in Figs. 19 and 20 the second pal e yoke
conponent 406 is stitched to the top surface 422 arid tfa ﬁﬁ:mfi rst
and second side edges 424, 426 and 42$ of the second po I nent

408. The flare paint is shown in phantomat 430 in Fig.19. In the preferred
enbodi mrent the front end 432 of the secondgpol e yoke Conmponent 406 is
recessed into the head fromthe Flare _ _ , paint 430. rt should be noted
that the flare point 430 is located an the flat portion 414 of the ZTH deft
ring |ayer. Accor dFiggdeis st iSembe i 1 I Sy,
constructed, |ight fgef | ect e.gé?rtg?nl?‘%g‘agg? ?pérﬁagtfﬂ%?égggtﬂﬁgéﬁ%%ggz}hﬂ’ng t he
phot o- pat t er ni ng sKigp2isian isnmetria iustration of thi pecsent mbitigiteliedtnamidss 86ad;

her ei nabvve. defl ef_;.%i yﬁ.notchi n .vu'll | only be caused when the~#l are paint
43 Uis |located an &n FFd"éHSWW&%'l lstrationfap; apbodimentof e presentdgvention
embodi ment  anwhbRitne@FtiftInshiiont fth&ind@Rti ' QDL OP
of the insulation stack. In thgnégﬁé% utEt1“8‘%%#%%%&??5@%@@@“&@%’&
originally exyakedemponentiof the-seSondipre pizce; | ayer 420 and the insul ation

| 417 and 418.were.then farned Zn th d_enbodi.ment th ti
(ot anown “of t neFBagLH % st Aoty Gridriep S Fe ARaTONGP GopponGy g

removed anal inb@aGeHPlal @ cTitnd Feulfioh btk SRHENA QAT ne tepdPRGRbIRlliaI N S 1S
done sa that the gap layer 434 wll not be altered ~, , By t he processi ng
steps in snaking tFig 3hisuhasinnasFigcks exntpt the secnind pody goke Zomporent andihiced

that during the existence . of the portjon afthe |ayer 416 forward ofthe
| ocati a~n 43?%9&%@?38‘%8%‘?‘&“@38@“%0 of the zZTH defining |ayer was

protected during mg.csm B @rasiR0Hionh!l ViB® ofM5E! 20 sREWiHbARK sadihdigie 6B dnd
| ayer so that the ZTH of the head was not altered In Fig. 21 there'is
shown a drt al secendpoleryelresomponertsiashan inslatiop layper ofithednduldtionstack forsingthe of
t he present ig%ﬁﬁtion Simlarly to the nagnetic head 400 shown in Fig_ 18
t he head 500 tg_ 21 enploys a ZTH deFning | ayer 502 which is |ocated
under a rear portigg. 3 isa 16RgRmhabeos-bdcHoRAIRRWIENd pSitidn ofis nSiEM MRhdal -
22, the ZTFT defining layer S02 has forward and rear edges 506 and 508 with
a flat porti owherem thepresdng inventionis emplayed with a ZTiH defining layer ineetiin a firsé pole '
i nsul ation Séﬁﬁéﬁ%9§|Udes first and second coil layers 512 and 5 i4 and
first) second, ird) fourth and fifth insulation layers S 16, 518, 520,
5% andh52?. T he Filg. .’l.a rsatloﬁgig:diml émélls-kacﬁeilaal&ie@v eﬁwp?-tibhafmdrlgem lhelauer
526, ~'he firsj coj ayer, 512 sjts direc on.the first insulation |ayer
51 b and the WHEEER PN SFERGOE has pen sPRIRSAMIER o Runlg do5t ROLS ISR SRy 5
i 2_ The sec ' is directly on the third insulation |ayer
S20 and is cgﬂgyggugit?ﬁghﬁgu fh and fifth insulation |ayers 522 and S24,
The second, third, Fourth and/ox fifth insulation |ayers cover a rear
portion, of the ZTkl defining |ayer 502 so that the flat portion S 10 of
the ~TH de~nxng | ayer extends fozward of the insulation stack, The second
pole tip conponent 5 CRip 'FREF%RRE eAfuENACt |y on the
gap layer 526 with agﬁg are g%?ﬁ?ggggi?ocate onl?ﬁgi?lat portion 510 of
the ZT~l defining |layer so that reflective notching of the second pole

pi ece is obviated as di scussed heriénaq§y§E&TEF.insulation stank provides a
space between its forward positionMpgpeticdUsERIive of (he ~T~i deftning
layer. As shown i nRéfeftingdw foltife GawRiEE wiefcin NIRk@ freERAMBI¥ralo 8&kigHatd INQ

second pol e piece engages a tap surface 532 and first arid secong S|de°r
edges 534 andsigder pastsghroughout the sevaraleiswsthend ipiblustratedindtign pei 4 roagnetit disk
insul ation stack M th the il Jayers.5d. nd 514 may .be construct.ed.
before or af t-%l‘vetwe ’@Ec(g'hvﬁc"g)dfl%lu??s& Wféﬁﬁ%ﬁ%ﬂq éWfﬁSﬁ%Q rﬁ?&ﬁé‘r”?wchc disk
ear bodi ment  the 1992 & rbtafed Y PMBRP B Wit 14 SonfroNied bgﬁtrﬁ(goia@cfrﬁfoﬂeff‘@
i nsul ation stack. After constructi'on of the insulation Stack a coin |ayer
portion (not shown) with the first insulation |ayer 516 | ocated between the
,~TH defining layer 502 and the second pole tip conponent 504 is renoved
and the gap |l ayer 526, which is alumna, is fornned. Figs. 24A 24L7 show a
series of steps ~n constructing a dual coil prior art magnetic head 600 as
shown in fig. 241la. After construction of the insulation stack 6t12

i ncluding fast and second coil |ayers 604 and 606 a photoresist |ayer 60%
is spun on the wafer and photopatterned to pxovide an opening as shown in
phantom at 610. In Fig. 24% the second pole tip conmponent 612 of the second
pole piece is frame plated into the



~~ ~ ~~~ ~aa~ _lg _ opening 610 af~'ig. 24A and the phatoresist frane 608
is renoved |leaving the partially conpleted head as shown in Fig. 24B.

Anot her photaresist frame 614 is then spun on the head and photopatterned
to provi de an opening 616 for construction of the second pal e yoke
conponent 618 of the second pol e piece. The second Layer npo 618 is
then frane plated in the opening 616 and t he phot oresi sﬂ fféﬁ% aﬁﬂ IS
renoved | eaving the partially conpleted head b0OO as shown in Fig. 24D. It
shoul d be noted in this enbodi nent that thg insulation stack covers the
rear ar back edge b20 of the second pole . ( tip conponent which prevents
the second pol e yoke conponent 618 from engagi ng the back edge 620. Figs.

magnet i cur it o oMol Sad hERAe Hairidfc BRI Flok Rl a S sier M  supporifd
Fig. 2SA a phby ersespensionxyend3Cuatcr f&mms.cmpldiﬂitb%@disk@,%lid%rs%ﬁtsﬁ%ﬁiﬁg?Ed
to provide an_o %ni ng.542.. Zn Fig. 25% the second pole tip _conpanez~t 544
of the second"}?&l 8%‘3%8@ g_agaqgg ppacity et ageesy storagerievingdRARE)58 2hown i g.
25A and the p I eRd . : ot her .
phot or esi st 52%%5428&%%% Eﬁ“@ dﬁ%:ﬁg%ﬁ%ﬁﬂ#gﬁ%gi&?%@? é&ﬂ’g&i’?@g‘aﬁvgﬁﬁ ?ﬁ
an openi ng g KIBadrans ieltdnslippaGhend ™ ipdatkad, | e
opettin,g 546 i n .Fi:g . 258 and lEhe phaot ar esi st _u;.rang 524 ?gg?%lheq r enor réehd

| eaving {he P?ﬁ‘?‘%ﬁ ‘S/ISéeﬁfﬁ%éltYé e HoiRF 3rbaslidsr issgppartedron agt.hugemgally. Wire)
enbodi nxen ; : e 0
-the second polﬁe‘s%ﬁwgggggﬁeear{?{gﬁ t lgtﬂgﬁlélﬁ?%tco Maﬁn‘{%}ﬁdetﬂgﬁépgﬁﬁsﬁﬁ ane
540 in Fig. 26ABSp4&pThedndgnetic hial 40 rmy therdbs enploged folewsitiag Snfothaaais to36

shown in Fig. 23. Accordingly, this provjdes the trench for cotefiguxing
t he second pow?%ﬁﬁlfﬁ‘gwgﬁ/?nﬁwu er ot thedisk ddiasayrll a5 faereadingdnfonmatione

second pol e t i GRIRO 4 . if. i ially
conpl et ed rtxg{géfletl c Eg(g%sl&% g‘ﬁéoll\;\tm&agg)rcé?‘r?ﬁgs %gﬁg r%‘?&sntziﬁggﬁ{:l}]gxf&%{awoﬁ,
arrangenent i withrth¢ heati, preddedanoter ideve vighsls fordbiatingahé mapgetiadisk 340ehd hat
is located entire bet ween an. ABS and, the coil |ayer 704, 1t caa be seen
fromthis enbBHY POP%&EIW for movinethe QF@&‘%WWQ‘% fracks Ié‘a%‘&rfﬁﬂﬁépécﬁ‘}%
'~~~ F ~ B A0Rown!mondtSURINE BispéfiGorr B4 TH@c&ﬁﬁ&Mts‘lﬁéS@:iUéﬁ(ﬁ‘erEﬁm%ﬁ 708
of the second pale piece is qwtéJ Large in oxder to obtain the reqwrec?'

f1 ux transferboatonated oanfrefsame §¢.casshownin Figg3. 27 the present invention is

whereln the secondrisbr e GABSIARSRAIaR TR Bhq RoRlcnehd g TRF ider has
surfaces to theefecQNdeRRMSubpfiEAIRMAANIC K4 40Thel S8R SBUnE 600K Re rails
conponent 802 is stitched to a significantly snaller top surface 80b and

lback and fih r s §6,3%and &0 satengifiam ear@ésrﬁ;@lcf@,- Witly respert da rotationfghemametigaiiskni ng
i 4. . Fios.. 28- 31 ' i 900
of " the pr osont it ofbpt it 8 an € Radthe cdgl! 4 BFHE ofith 4niRO LB FIRAAOER:

902 and a wri herajlig ddgy 66 o fre slider.eon a sl ender second pole tip conponent
904 may be oonstructed thereon by frane platingAfter construction of a coil
| ayer 905, second+and third insulation Layers 906 and 908 may be
constructed with one of these |ay e second insulation

| ayer 906 being formed sa that, itelf@ors%é%gﬁdo% ‘gcl r and fiirst and
second si de edges Figl6,is 8%ide arosi-sedtiom elevatioecview of theemierged MR10e13pint valve

Al ternatively h secoEd pol e tip.conponent 904 xnay he constructed after

construction ?";dt viigh has aprigr agtoxritghgad pertion /0 pad p s5pd hepd porion 72,te gerdl
Th i | - - L oRel; d
bl e L cor e feiRof el R MRS SHE G s h 708 i PPl B8 Lich Gt RGO

Sﬁcond EOl e y6.k3‘hewmpn’ﬁ41is lﬁbiﬁcc};\hétwbemﬁl'shaxbxbsedbﬁc::igﬂsb.slcllh%ainddlﬂtaﬁd .thd:gag. ﬁ9
shows the spagced configuration between the second i ~asul ation |ayer and the
first and sec@ﬂﬁsﬁﬁé’cgﬁﬁgﬁw"c@ stand 59&%‘.‘13?‘%??‘&%?’5@% W@%eﬂ'ﬁﬁﬁs‘%{“? Shoke
conponent 9l 5138 i t ¢ of SGER pol e
yoke conponen?wr%gf(g?ﬁpgcl n tiieﬂI &s@%gge%rﬁﬁééﬁﬁgﬁ cof\/iviéﬂ?als'n ‘%%%%"’31. IIi'ﬁés
second insulation layer of the insulation stack is constructed of

phot or esi st which provides sloping surfaces at 91 $ and 920 in Fig. ~ |
This will permt full area stitching between the front portion of the
second pol e yoke conponent and the first attd second side edges 912 and 914
with less,material of the franc portion of the second, pole yoke conponent
916 adj acent the first pole piece for the purpose of m nianizing flux

| eakage t her ebet ween_ , ~. ~ Fps zoos



-z0 Fig. 32 illustrates another enbodi nrent 1000 of the present invention
wherein the Z' fH defining layer 1002 is inset within a recess of the first
pol e piece | ayer 1004. The ZTH defining | ayer has a front edge 1U06 which
defines the ZTl-1 ofthe head. The ZTH | ayer 1002 is also the first
insulation layex (z 1) o f the insulation stank. The' grtPEﬁ;zd er 1008
is directly on the ZTlI~ defining | ayer 1402. The secon lo i nponent
1009 is directly on the wite gap |layer 1008 and the insul ation stack 010
is spared froma rear or back edge 1012 ofglhe second pole tip conpanen-~t.
The second pol e yoke conponent 1014 engages the top surface 1015 as wel |l as
t he back edge 1012 and first and second side edges of the second pole tip

t
oy aon. e PRSP R B alR Gpad okl SSisafd? cHBRRL 10 RN |
pi ece 1404 t pofentislichahgss. Thdie pentind ehiryes aleahureprocedsod as fiadbadkudgrald s

still another enbodi nent 1100 of the Bresent i nventi on whereivh the first
pal e pi ece |dmrogmg|cucuméé>§bmw i% 3nce fromthe ABS to provide a well

for placenent of t e at

| east one coif La?i'ic ﬁﬁ @é?“”‘?%{léade%@{m hﬁﬂ% 'ﬁélgl%g%%gbn glae tip a%llék
component | jsddGd¥ettiech liaGind esl@ad ikifitioh laybrsi 8% aansseammmsalanmmyepm ki on
of the insulation stack 1104. A second pol e yoke co oneB{ 1112 js | qcated

inthis spac mw&mpl@ye@fgagl@nmnm@wew@eﬂlmwc rinplesip feserend iosylagon 4ng
the TLrst ang e soiaty e Ccﬁﬂﬁgyé?f 441CTRERPRCeRBE shd RiF@ TR Bferdtre . {

to provide t énne’ o e present invention.” The Z

may be defi nqgfeldd BinithS &t at as'umuam staﬂk'ér’l"libl;oll&aymﬁh andtheATEst, mcoedlg@d 1118
as described for the enmbodi ment 040 in
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this i nvent | JARST 80,4, Mk Hiecind splbnl Stk Blect %&%ﬁ@%ﬁ-ﬁ“‘ﬁ“@we’
include all syepledndbaekdap mdnmefﬁmudmsommcmpsm IQQ)wpu.hcgrpon
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piece | ayer agdollignsacgnd @@Lmﬂ ?b&é&ﬁ?ﬁ?&ﬂforbﬁlt&gm@@mmdealenmatsabfback

gap; an insu I ncl udes ural 1ty of [nsu ayer§ and
at | east one melmdgnbm/hcadeabmntﬁim 3;4\ and<7. |I>(§|$QH1%LP &ﬂtﬁgt‘%&?n}‘ 3

d hed bet frst
omponent  anaBelgTRRAPAE IEE T ssecsﬁﬁmsﬁéﬂ"?ﬁ°ﬁ%%§%c?ﬁgﬁﬁ°ﬁ Tai d

back gag; thegs W%Mﬂ%&@aﬁ%b&@@[&afmm Wﬁtdiwaddaq:ngwbﬁelohﬂad&nmlmssar
ddges, first an econd side edges and top arid bottom surfaces, the front

edge bei ng Iot:;ﬁtmpamteb&emfmeseefﬂwtt% second pol e yoke conponent barring
a front portion th en es,th r f tHest
3@% S plecd g&,& ﬁ&fh?ﬁ powa r@ﬁbn%ﬂﬂ% P61 febionf

and second side ed Ip conp
merging of these components being defined by a flare pmnt whlch is the location where
the second pole piece layer 94 first begins to widen after the ABS as it recesses in the

head. The second pole tip region extends from the ABS to the flare point, and the yoke

region extends from the flare point to the back gap 96.
The location of the flare point is an important design parameter of the write head.

The further the flare point is recessed into the head, the longer the pole tip, which



,~ ~ F~~ zao~ -22 2. A magnetic head 2~s clained iti claiml, including:
a. zero throat height (ZTI~) defining |layer directly on the first pale
pi ece layer and |ocated entirely between the Al 3S said at | east one coil
| ayer; and the Z~'I-~ defining layer having front and xear edges wharein
the front edge defines a zero throat height (ZTH) of the head where the

first pole piece |ayer and the second pale tip conponen i nce to
separate after the AHS. 3. A magnetic head as cl ai ned i:‘ 1IE§82ﬁﬁ§E

i ncluding: the second pole tip conponent haying a flare point that divides
t he second pule tip conponent into a :front |ocated pole tip portion and a
rear | ocated w dened portion, the pole tip portion having a substantiaXly

G Trorzon o cheasemiapfottd fithdOird (4D IACRBLERRIEIN MRESHY O Whufite in

direction rearwardly fromthe flare point; he sec
component engE§PerRFetnBux Goorthe peil yer 4. do thequestit hasdrendifitylt oflocat theflass €

paint. 4. A ! i ead laiyed 1n 3 erein the #l areypoint is

| ocat ed reaxaé%épgfogéjt ﬁeﬁi'@ﬁ-@‘@. @“hh%%&ﬁ é\Pﬁ QH“‘&E‘OEIP&?WQMW malghaithe 3,
wherein the Zg'ddoﬁ@bb]@img | ayer is on tczp of the gap layer. 6. A magnetic
head as clained in claim3, wherein the gap layet~ is on top of the ZTH
defining layer.  Anpthgr ifpartanbdesigtrparaméter i making theowhindotad $s the Ricageh b
cdge as vel | &bk ieat el 2R oniEhis ik terdcohng seemyepoleieainzersbon
pale tip conpes [ . t T~ e . A
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between its f @ik, 1@AtingdBEZTH close to the ABS contributed to the aforementioned
problem of fabricating a well-defined second pole tip.

Fig. 9 shows the prior art head of Fig. 6 during the step of consttucting the second
pole piece 94 (see Fig. 6). In Fig. 9 the first, second and third insulation layers (I1, I2
and I3) are shown with sloping surfaces 130, 132 and 134, respectively, which terminate
at apexes 136, 138 and 140 respectively. As stated hereinabove, the first, second and
third insulation layers are hard-baked photoresist. Afteraseedlayeris deposited onthese
layers for frame plating the second pole piece layer the sloping surfaces 130, 132 and
134 are highly reflective to light. All of the sloping surfaces 130, 132 and 134 face the

- pole tip region where the second pole tip of the second pole piece 94 is to be formed.
' The second pole piece is formed with a photoresist layer spun on top of the partially
completed head and planarized thereacross. The height the photoresist tnay be as much
as 12 m thick in the pole tip region and is typically approximately 4.5 m thick above the
third insulation layer (I3).

Since the flare point 142 of the second pole piece 94 (see Fig. 6) is located on the
sloping surfaces of the insulation layers, light will be reflected from the sloping surfaces
130, 132 and 134 (see Fig. 9) forward toward the ABS, penetrating into photoresist side
wall areas of the pole tip region and causing notching of the photoresist, This will result



~and the second pole tip conponent having a flare point that divides the
second pole tip conponent into a front |located pole tip portion and a rear

| ocat ed wi dened portion, the pale tip porkion having a substantially
uniformw dth and the w dened portion progressively widening in a direction
rearvvaxdl yfromthe hare paint; r the flare paint beingikfﬁgtigzéﬁgrmardly
of the zT~l acid on said flat top surface ofthe ZTH def and t he
second pol e yoke conponent engag; ng the second pole tip conponent
rearwardly of said flare point. , 11 fi~§z;003 11. A rrragnetic head as

claimed in claim10, including: the second pale tip conponent having a
flare point that divides the second pole tip Conponent into a front | ocated

le ti i d | d_wi d i n l e t] '
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pal e yoke conponent engaging the seeoz~d pole tip conponent rearwardly of
sai d flare poatirn for the sgcomdpoba picceHs skpvasatdid4iin Bigd 9 which egmprises thgmpelesim t he

flare point is_located rearwardl y,of. t ZJH. 0 et .
claimed is cPaHFHP aﬁé?he, RLLG (i o @lsp‘BFetQ?%%d 8fasi%i ﬁiﬂ%%{”a#eglﬁ&g\&g‘a?&mg
covering sai ¢f{iRashobstedistasy lHEhY fiflcdfedat bR afiglB OF ickienoé fiohethd Bdpiiey lepdrs of

| ayer; and the second pol e tip conponent covering a front portion of the

ZTl ~ def i ni nghd mgelation layers isshpver atc'Alqad "Blsindiigi e 8Vhes lighh ray "A¢ is disested n
the gap layer, is on, tqp.of .th ".TH def i ni | 15.. . ' as
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Layer. 16. Aqragialice ifRAthediolé Iﬁ?i 1EBfdni witkdudicAsldg an esfRictive abdhia dfahst
one' coil Layer 1s tw tail layers. s~ -~S |1 7. A magnetic head as cl ai med
in claim 13, setedepolettie Fawever when dight say R flom she PRAOHMALDE Pragess 15¢
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is reflected at an angle of incidence into the photoresist along a side of the intended pole

tip. Itis light reflection B and similar light reflections that cause reflective notching.
When the second pole piece 94 is plated and the photoresist layer is removed the second
pale tip 100 (see Fig. 7) is poorly formed, exhibiting irregular side walls.
Another prior art head 150 is illustrated in Fig. 10 which differs from the prior
arthead, shown in Fig. 6, n that the second pole piece 152 is constructed of second pole
tip and second pole yoke components 154 and 156. The second pole tip component 154
. is constructed at the ABS after the first insulation layer 158 (ZTH defining layer), but
T before the formation of the second and third insulation layers 160 and 162 and the coil
| layer 164. In this structure, the photo-lithography step to produce the second pole tip
component 154 is done right after formation of the write gap 102 and the first insulation
layer 158. Atthis stage the surface mostly planar since the stoping insulation layers 160
and 162 have not yet been formed. Therefore, the second pole tip component 154 can
be constructed with well-defined side walls. After construction of the second pole tip
component 154, the coil layer 164 is formed on the first insulation layer, the second
insulation layer 160 is formed on the coil layer 164 and the first insulation layer 158, and
the third insulation layer 162 is formed on the second insulation layer 160. Thereafter,



| ayer is the only coil layer. 19. A magnetic head as clained in claiml7,
wherein said at |east one coil layer is two coi.l layers. 20. A magnetic
head as clairaed in claiml1, including: one of the insulation |ayers of the
i nsul ati on stack being spaced firomeach of the rear edge and the first

attd second side edges of tire second pole_ tip corrponeni tj‘_ré r U shaped
trench adjacent the second pole tip corrpdnlé;n't; and sai d f1r &)ﬁb 3on of

the second pole tip conponent being |ocated within said U shaped trsnch.
21. A niag-~e m 2a,. i ncluding: a zero throat

i Lained | | air
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i ncluding: the ZTl-~ defining |l ayer haviu;g at sur ween

front and reama pegsits mordflivhe Rak bBEveRAlRe tdcBnd gm_féqnﬁ&smgﬁdehﬂ 9548 ahd BeShirst
poi nt that divides the second pole tip conponent into a Front |ocated pole

tip portion poldpiece dayer 168.aiThd ARSI eivadinpBig! | Dshowdwhe petdnd! pole Pokd tafipdiRid NY
a substanti al I%wu‘ni facm wi dth and the w dened portion pragxessively

wi deni ng i n BGwhish: with thecBnsteonsponefitr i, rdsalts inthe serand pplet tipeatfthe AB Sioivirp
being | ocated rearwardly of the Z'fH and an said flat top surface of the
ZTH def i ni ng? By &épntigisaiian cUnfostunatelyp flax foirgeschativermcthe foonsaud the serond polsnd
pole tip co nent rea dl - id f]lare point. ,23, A magnetic head as
claimed in ¢ '°rﬁ°§‘?fm?’ﬁﬁxvgéf‘?%.l%a aﬁgﬂ“ﬂ"b yg}es@'ll‘dh’?‘?ﬁéﬁ éﬁ'ilén""g‘ﬁﬁ'&{w@w&m&wg
said rear ed | & rear portion.of the ZTH defining |ayer; and the
second pol e &ieagf%smjéﬁ%ﬁ?n35936?51'8’&5’@\;3&?15?(' portion of the ZTH deft ping

| ayer. 24. A nagnetic head as clainmed in claimZ3, wherein the gap Layer is
on top of the ZTH defining layer. 25. A magnetic head as clainmed in claim

2~, wherein the gap layer is al so ph&@ribed Embodiment

In Fig. 12 a front portion of a merged head 200 with a multi-stitched write head
portion is illustrated. As shown in Fig. 12, the first insulation layer 202 defines the ZTH
of the head, as in the embodiment 150 in Fig. 10, but the second and third insulation
layers 204 and 206 of the insulation stack terminate on the write gap layer 208 so that a
space is provided between the insulation layers 204 and 206 and a back edge 210 of the
second pole tip component 212. As shown in Figs. 12 and 14, the second pole yoke
component 214 engages a small top surface portion 216, the back edge 210 and first and
second side edges 218 and 220 of the second pole tip component 212. As will be
explained in more detail hercinafter, it is preferred that a front end 222 of the second pole
yoke component be recessed from the ABS for minimizing side writing of the written
track. The present magnetic head, shown in Fig. 12, permits the ¢oil layer 224 to be
located closer to the ABS so as to decrease reluctance and increase the data rate of the
write head circuit. The stitching areas at the top surface 210, the back edge 210 and the
first and second edges 218 and 220 are



first insulation Layer of the insulation stack ~ ~ ~~~ ~00~ 26. A
magnetic head as clained in claim25, including: the insulation stack
having at Least fi~tst, second and third insulation |ayexs wherein the
first insulation layer is a bottom|ooated insulation | ayer an$ sai d one

ofthe insulation layers being said first insulation Layer . 27. A magneti c
head as clained in claiml, inciuding: the insulation s ﬁ gaat | east
first, second and third xusul atiora | ayers wherein each insulatron | ayer

has a front portion with a forward edge; &g4r.ear portion of the second pole
tip cornponent being on the front portion of the fast insulation |ayer so
that the fornmed edge of the first insul ation | ayer defines a zero throat

hei ght (Z~ whRsignéd'Ror SeERNGht B8h&er det QR sdcohd bole &ﬁﬁgm{c tPRIAgrat e
fromthe ~xst plglne pi ece Layer a?ter t e ABS ancf thEeJ sgcon ation

| ayer bei ng shaswdnd polu tifheorspoent2dbl e ti p conponent. 28. A magnetlc head

Focose that commorige sttong 5 5 Hemanied safe piok Sebart st S Ot adeds 210,
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rearwardly into the head; a zero at height (ZThT} definin
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claim 29, including: the second pol c4npoz~et ~t havi ngy | are poi nt
that di~ri desammwédmwzmdpolawce:@mmmto.the&rséppkomec? 88 2%-pol e tip

t d te g
Cubstant a1y uni 1GEniaseh ABRIEHeRRp s 2R PR b D LB LR, 7
in a directi ofpmigtmenept s éxposd hteth'rcl ABS, rIOsmiuld badotedehatethe rinsupion sfarike

conponent engagi ng the second pole tip carapozzent rearwardly of said dare
po rﬁt gmglud?ng insulation laycr? 204 and 2%6 and the coil layer 224 may be co%structe before

or after construction of the second pole tip component 212. In a preferred embodiment,
the insulation layers and the coil layer are constructed prior to the second pole tip
component 212 so that the second pole tip component 212 will not be altered by the
processing steps in making the insulation layers and the coil layer. As shown in Figure

\ 14 an overcoat layer 228 surrounds the front portion of the second pole yoke component
214, -

Fig. 15-17 illustrate another embodiment, 300, of the present merged magnetic
head which has a second pole piece with a second pole tip .component 302 and a second
pole yoke componcx'lt 303. In this embodiment a rear portion of the second pole tip
component 302 is constructed on top of a front portion of the first insulation layer 304
of the insulation stack. The insulation layer 304 has a front edge 306 which defines a
zero throat height (ZTH) of the head. Accordingly, after constructing the first insulation
layer 304 the second pole tip component 302 is constructed by frame plating. As shown



3. A magnetic head as clained in claiml, including: said first pole piece
| ayer having a recess that is |ocated rearwardly of said AHS; and the
i nsul ation stack and said at | east one coil |ayer being located within said
recess ~~11 F E B ~Da3 32. A magnetic head as ctain~ed in claim 31,
I ncluding: one of the insulation |ayers ofthe insulation stack bei ng spaced

fromeach ofthe rear edge arid the first and secoztd s t he
second pole tip canp anent to forma U shaped trench a'yjdgcgﬁﬁmasecond
pole tip conponent; and said front portiogaof the second pole tip

conapanent being located within said U shapéd trench. 33. A magnetic head

as clainmed in claim 32, including: the second pole tip conponent having a
flare point that divides the second pole tip conmponent, into a front |ocated

pol e tip portindhguesl Sanddd the sseendpelordesemppaent S8 is stitrbed t atop pyrfased08 on
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pol e yol re cosgmmeit. Ti@atitohing toehsbaededs (s inade possisls b9 bpdeai the séboyd Of
said flare point. 34. A nnerged nagnetic head that has an air bearin

surface (ABS)ansbthind; iapation layefst H 6hansi3 1§ Eothedhackiedge 34Ad I§eténermef|‘sg1cé
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A135 and the first pole piece |ayer and the second pole yoke conponent
bei ng connect kereiagbayg; the Harpjabis thepentel which thessegond paletip fom t first

Pl YO LA SRarl e RIS R SHRRCE e
bet ween t he fémbsdipehss afitiecimvbmtitarit idefenid time therfthre pbiat (Fil) decesessmddindm and
bei ng | ocated between the second pole tip conponent

the ZTH and that the frontend gZO of the second pole yoke component be recessed from

the flare point. In this embodiment the overcoat layer 324 surrounds the second pole

yoke component 303 as illustrated in Figure 17,

Figs. 18 and 19 illustrates a further embodiment 400 of the present invention
which employs a zero throat height (ZTH) defining le;ycr 402 which is located entirely
between the ABS and the coil layer 404. The ZTH defining layer 402 not only more
accurately defines the ZTH, but it further decreases flux leakage between the first and
second pole pieces. The second pole piece includes a second pole yoke component 406

. 'which is stitched at multiple locations to the second pole tip component 408. As shown
. ™ in Fig. 19 the ZTH defining layer 402 has forward and back edges 410 and 412 with a
' flat portion 414 therebetween. The ZTH defining layer 402 may be constructed of hard
baked photoresist or of alumina (Al,0,) which is formed by sputtering onto a bi-layer
photoresist. This material will provide excellent magnetic insulation between the second

pole tip component 408 and the first pole piece layer so as to minimize flux leakage.

The insulation stack includes a first insylation layer 416 of a thin layer vf
alumina and second and third insulation layers 417 and 418 of baked photoresist.
Located.on top of layer 416 is the coil layer 420. The second and/or third layers 417 and
418 preferably completely cover a rear sloping portion of the ZTH defining layer 402 so



and said back gap; 1 the second pole tip conponent bei ng bounded by front
and roar edges, first and second side edges and top and bottom surfaces,
the front edge being |located at said AB S; and the second pol e yoke
conponent having a front portion that engages the top surface, the rear
edge and the first and second side edges of the second pole tip conponent,;

and . a read head ineludit~g: a. sensor and first and qoﬂﬂa q) yers;
f he seasor bei ng sandwi ched between the first and secohl g agg ; first

and second ferramagnetic shield layers; thg first and second gap |ayers
bei ng sandw ched between the first and second shield | ayers; and the second
shield layer and the first pole piece | ayer being a common |ayer. 35. A

d n~ ' Led | | ai ankncl udi ng: f th .
sl at on”| ana whER e Secind (OF y bl SoBpBheit a0ki€ sHfrbad o M setnd Role vme
' rear edge agonthonbat 408the sécdhd PRILTIkeJoloRERADEUilHRG 0SREP AGHRPEEmithe

conpanent~to farma U shaped trench adjacent the second pole Lip conponent;
and sai d frorfirshenle pisge Sivenel Sscasta npoimiz Sy leakaponbsshdvei inFigo 19 hadi20

ne L o ! E ! .
head as. ol ai i VRS pbieBEtoomponay dacts sthebedig i opanrtiia Q2w bachand ni ng
i nsul ati on | afetandisecmridside@dgésundf 4zssanm%efme@e@dd%&rti@é&f%dge@?ﬂsdrhe

entirely between the ABS said at [ east one coil layer; and
defi ni ng i nsJiaLe peint isghewn iphantem atda0 inkig. 19 dn thayrefored smbiodinenethie fromt

edge defines r ' f e head wher h I rgt pol e
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after the AB$oiRA30AINshogkiche FRusdthacthBgrce SinCA 30 8RskatdR ol Mk Mabfbrtion 414
i ncluding: the, ZTH defining insulation |ayer having a flat surface lE)et ween

its frmt and qf_ § 24 Blydefining lpyen eAgcardinglypwhen thesecontbpele tip domponenta0Bliar e
FTp port on sel e RefiEeARe o0 thd £ AR LY oo 0 os Hedhpiseiarmpiayi ng
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bei ng. | acat cdieDRA oY heryihe B oG 490 1 logaied o vundepyisasoning portionhe
zlLdedg;:gi??p|2g§gg%gﬁ?mﬁgﬁmﬁﬁ&ﬂﬁﬁnpgﬁ@x%ﬂﬁ@nqggnﬁﬁﬁ@@&ﬂ%QﬁSQ&ﬂ94§D?s
located on top of the insulation stack. In the construction of the head the layer 416
originally extended to the ABS. The coil layer 420 and the insulation layers 417 and 418
were then formed. In the preferred embodinﬁent the portion (not shown) of the layer 416
that originally extended forward of 436 is removed and the gap layer 434 and its
extension 433 are deposited. This is done so that the gap layer 434 will not be altered
by the processing steps in making the insulation stack and the coil layer. It should noted
that during the existence of the portion of the layer 416 forward of the location 436 that
the forward edge 410 of the ZTH defining layer was protected during processing steps
of the insulation stack and the coil layer so that the ZTH of the head was not altered.
In Fig. 21 there is shown a dual layer magnetic head 500 employing the multi-
stitch scheme of the present invention. Similarly to the magnetic head 400 shown in Fi g
18 the head 500 in Fig. 21 employs a ZTH defining layer 502 which is located under a
rear portion of a second pole tip component 504. As shown in Fig. 22, the ZTH defining
layer 502 has forward and rear edges 506 and 508 with a flat portion 510 located



rearwardly of said flare point. 38. A nerged nmagnetic head as clairraed in
claim37, including. a portion of said insulation stack covering said rear
edge as well as a rear portion of the ZTH defining layer; and tlae second
pole tip conponent coverzng a front portion of the ZTH defining | ayer.

~'1 1 FEB ~C~u~ -32 39. A magnetic disk drive that includes at |east one
merged negnetic head “that has an air bearing surface ( Sﬁ)gﬁ%?mlfk drive
conprising: the nerged nagnetic head having a wite head po

i ncl udes: ~xst and second pol e piece | ayeryy,. the second pol e piece |ayer
having a second pole tip conponent and a second pol e yoke conponent; a gap
| ayer; the first pole pi ece | ayer and the second pole tip conponent being
separ at ed by a | lanANa
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a front porti 8 isigavered gy fgﬁﬁaw%@n?%@ @é&r‘xgg‘g fﬁ%@wwgm st
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defining layer so that reflective notching of the second pole piece is obviated as
discussed hereinabove.
The insulation stack provides a space between its forward position and side edges
of the ZTH defining layer. As shown in Fig. 22, the second pole yoice. component 530
of the second pole piece engages a top surface 532 and first and second side edges 534
and 536 (See Fig. 23) of the second pole tip com;io'nent. The insulation stack with the
coil layers 512 and 514 ma;lr be constructed before or after the second pole tip
component 504, In a preferred embodiment the second pole tip component 504 is
S constructed before the insulation stack. After construction of the insulation stack a
‘ commen layer portion (not shown) with the first insulation layer 516 located between
the ZTH defining layer 502 and the second pole tip component 504 is removed and the
gap layer 526, which is alumina, is formed.
Figs. 24A-24D show a series of steps in constructing a dual coil prior art
magnetic head 600 as shown in Fig. 24D. After construction of the insulation stack 602
including first and second coil layers 604 and 606 a photoresist layer 608 is spun on the
wafer and photopatterned to provide an opening as shown in phantom at 610. InFig. 24B
the second pole tip component 612 of the second pole piece is frame plated into the



-33 a Frame; a magnetic disk rotatably supported on the franme; a support
nounted an the ft ame for supporting the nmerged nmagrTetic head in a
transduei ng relationship with the nmagnetic disk; means for rotating the
magneti c di sk; positioning neans connected to the support for noving the
merged magnetic head to nultiple positions with respect to said nmagnetic
di sk; and neans connected to the nerged nmagnetic head, to,the neans For
rotating the nagnetic disk and to the positioning neans fhrFEBﬁaﬂQI ng
signals with the nmerged magnetic head, for controlling novenent of the
magnetic disk and far controlling the posi8i-on ofthe nerged magnetic head.
40, A magnetic disk drive as clainmed in claim39, including: one of the

i nsul ation | ayers of the insulation stack being spaced from each of the
reax edge andpemagiildof Fen24A endtie piothzesisd ramedi0stihrenseed dehvingd the pantially
conponent to f trepch acent the second pole tip eonpanent;

d dj
andhsai d f (rj or?f’g{%rgtgql gﬁ’ﬁ@‘%&%@@é’é Hedl 2%{ ANOHIEE PEGIRSSIFE P“ﬁélﬁdi ﬂ};@ﬁp@aon.
ns ol ai mod 1 (8 PEREE SesRdsemed do providd idhbnind 16 For uIRAORI 61 Sceofid e

| ayex direct Ipoloyokemmponsht §i8 of the sswond pylepiaved The sedond leyericompyndnt 6@ en
the A3$S said .at feast gne,cojl |ayer

froztt and rdafheadigms nigted mthe ?P@lqggﬁtaaggg&g’%ﬂg%‘ﬁggalﬁl%gbsl rt%ﬁ't%%%\ °ﬁy‘lé‘?" ht
(21T} of 1t henDafi)afnibiRe ek oA A Spo 4 FIEYAD. AhnbliRl BEGGRA ifakie L1 P

conponent firs nce 1o separate after t A magnetic disk

drive ‘as cl aidmishdimentthitthefhsulative statkrgvers the r@ifidr btk edige §20 ofthe sdrand pajea
flat surface between its front and rear

[ f dgies; and t he se&o‘?d pol e.tiﬁ
conponent havimeprapenspbwhishpreveristhesarrpd pole Fokecampapepty 15 Jrom cpgaaine B8 n
into a front ﬁa%ﬁ%hggﬁﬁf’l e tip portion and a rear |ocated w dened portion,
the pole tip portTon Nhaving a substantially uniformwdth and the w dened
portion progre$s| VBgy. 26iA025C ishow asedestifrséapsi inthe eonstmuetionyof the dnelneililpyere
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542, InFig,. 25B the second pole tip component 504 of the second pole piece has been
frame plated in the opening 542 in Fig. 25A and the photoresist pattern 540 has been
removed, and another photoresist layer 544 is spun on the head and is photopattemed to
provide an opening 546. The second pole yoke component 530 is frame plated into the
opening 546 in Fig. 25B and the photoresist frame 544 is then removed leaving the
partially completed head shown at 500 in Fig. 25C. In this embodiment the insulation
stack 550 is spaced from the back edge 528 of the second pole tip component and the
opiening 542 in the phototesist frame 540 in Fig. 25A is spaced from the first and second
side edges 534 and 536 shown in Fig. 23. Accordingly, this provides the trench for
configuring the second pole yoke component 530 about the back and side edges of the

second pole tip component 504,

In Fig. 26 an embodiment 700 of a partiaily completed magnetic head is shown
wherein a prior art stitching arrangement is employed in combination with a ZTH
defining layer 702 that is located entirely between an ABS and the coil layer 704. It can
be seen from this embodiment that the stitching area between the second pole tip



a portion of said insulation stack covering said rear edge as well as a
rear portion of the ZTfl defining layor; and the second pole tip cotnpanent
covering a front portion of the ZTfi defining |ayer. ~1 ~ ~~~ ~o0a3 --5
44. A net hod of meking a magnetic head that has a front |ocated air bearing
surface CABS), a rear |ocated back gap and a top and a bottom conpri si ng:

formng first and second pol e piece |ayers, the second po ' er
hawi ng a second pole tip conponent and a second pol e yoke"glo%ﬁﬁzp,ﬁg

fanning a gap |ayer; separating the first 4i9l-e piece | ayer and the second
pole tip conponent with the gap |layer at said ABS and connecting the first
pol e piece |layer and the second pal e yoke conponent at said back dap;

form ng an i nyshmohent Z06ama the cohd bl#%&e%oﬂ{ﬁég@dti'iok dffuﬁé' %Ué@?&%@:[iéec%ggr S

arid at |eavst one coil |ayer enbedded therein between the ece
| ayer and sai dustedasaelipender ipaibtsin thepeqeined Suxitransfertbetivénnt theserlaydne second
pole tip conponent ¢l Ld back.l ~P.. form t.he. secon ol e~tip conponent
with front and rea}ggﬁ%gﬁh@fﬁs&&“&‘f*&“gg&?qugxeggo weRyey ﬁg‘“ﬁ_@ﬂga tasEtEtb m
surfaces, the offaabpRditcheadis0n wieehRe dcohdipdle ke owbcinaﬁmmstspf‘cm%&%?“q
pal e yoke conponent with a front portion that engages the top surface, the
rear edge and muiple surfacando she seedndi pde difycomponeanh 804e cBhel serand palep yoke

t. 45. Th d | ai med.in ¢l ai m44, incl uding:
o The ot ndomotentan isstheft S » Mol Sidhes topisthiag Roedna bab it e
pol e piece | ay@y sedihdls &5 S0¥, BIGhYd RES VERNZTHRIfAiE 187r & sHownSagh4.0ne

coil layer, a,nd formng the ZTH defining insulation |ayer with front and
rear edges wher ei n Rige28-34illustatpstii enpthercrabodimenti9p of theiprasgrirmagnrhiy hesid. ¢ he
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slender second pole tip component 904 may be constructed thereon by frame plating.
After construction of a coil layer 905, second and third insulation layers 906 and 908
may be constructed with one of these layers, preferably the second insulation layer 906
being formed so that it is spaced from back and first and second side edges 910, 912.and
914 of the second pole tip component. Alternatively, the second pole tip component 904
may be constructed after construction of the coil layer 905 and the insulation layer 906
and 908. The spacing provides a U-shaped trench around a back portion of the second
pole tip component 904 for the placement of the front portion of the second pole yoke
component 916 which will be discussed hereinafter. Fig. 29 shows the spaced
configuration between the second insulation layer and the first and second side edges
912 and 914. InFig. 30 the second pole yoke component 916 has been constructed with
a front portion of the second pole yoke component residing in the U-shaped trench as
shown in Fig. 31. The second insulation layer of the insulation stack is constructed of
photoresist which provides sloping surfaces at 918 and 920 in Fig. 31. This will permit
full area stitching between the front portion of the second pole yoke component and the
first and second side edges 912 and 914 with less material of the front portion of the
second, pole yoke component 916 adjacent the first pole piece for the purpase of

minimizing flux leakage therebetween.



46. The nethod as clained in claim45, including: formng the ZTH

defl ni Layer with a top flat surface between its front and rear edges; and
farm ng the second pole tip conponent with a flare point that divides the
second pole tip conmponent into a front |ocated pole tip portion and a rear
| ocat ed wi dened portion, the pole tip portion having a substantially

uni formw dth and the w dened portion progressively w-ﬂelnm&zomdl rection
rearwardly fromthe flare point; fornmng the flare poiMit y of the
ZTH and on said flat top surface of the ZPbl-defining |ayer; and engagi ng

t he second pol e yoke conponent with the second pole tip conponent
rearwardly of said flare point. 47. '1~he nethod as clained in olaim4.6,

i nel udi ~ng: farm flﬂgﬂlﬁllﬁﬂfk@é&‘im@&bﬁexﬂ&d&ﬁ@ﬁﬂmwBfthWPEéBcﬁ ifveRtiSn Whefin fBat
di vides the second pole tip conponent into a front l[ocated pole tip

,portion and ZIH definingdaver 003 igswewiliinairesess ofithefssteald piepolayent)OHaliheg a

T o A ot G AR et ths ok 83 LDE WG Srel el DR HFRR hERL iR AR "
pol e yoke corr%a@qonzw 4150 tﬂe%&emm&mhwﬂq‘m SR PRIt oh SRR THe Yk gggi d

flare paint. The nmethod as clanmed inh claima4?, whexein the flare I nt
is formed redayal@P¥ isadirectly on'thie-ZTH definingdayee 400k He secondpale bip coponent$,

wherein the f| int is forned dly . Of. the.ZTH . 4 oim:= == 3
M7 Bor el Do Tadfishy ob e iffaie bRt R n 0¥ iphilFadt ool e a4
farmed an tag giar bbb Hadd Bdseio 1 sthe Rectnd. gol® fplodvtone ] - THSecoRE POR ke

clainmed itt claim S0, whefein said at |east one coil layer is farned as the
only coil | ayempodent ItHd empages dhetopsuefacectd 16rasovell 48 the baglhedasi 1012 apd fisst

| east i| is f { il .
of o naed. | n ek sidh edBE A6 SRohd BoiE B conPOffd ss filoust BEdFElnB6Y The
i nsul ation | gyt Z1H Héin@RyEEL000 Prévidesiextrd insibiontietvasknakie sdcandpoleipiece! ai m

53, wherein said at |east one coil layer is forned as the only coil |ayer.
SS. The met hoindgbe Eirstipotecpieee W04itonenimignBwe loakags therbetwesit one coil | ayer
s fozmed as two L " ihad | ' | @l :

i ncl uding: farmn 15113& 1@%%%@%‘%2&%@&?@@& %f@gﬁtﬁéﬁ%ﬁtﬁxggﬁﬁ%ﬁé}gxp ack
in a spaced rek#ritpordpisoatuydr 1163 fzaetested adistancy frdva theeABSdo peovidech whlk firi r st

and second side edges of the second pole fip cot ~nt to' forma.rl
shaped t r enchplaesmasns of at leastacRasien %%‘gé Igspigtiog ﬁf?&ﬁgg{%“% t?‘ftffﬁ‘?‘?’i’g"“égﬁaﬁer
front portion fie s SRGHIheRAS 2%BE6 Folé HF B0RBbnet 1N0S wiiatbakk eafPPHO
renc
which is spaced from a front portion of the insulation stack 1104. A second pole yoke
component 1112 is located in this space so as to engage the back edge 1110, the top

surface 1114 and the first and second side edges of the second pole tip component so as
~ . to proﬁde. the multi- stitching scheme of the present invention. The ZTH may be
defined by an inset insulation layer 1116 with the ZTH at edge 1118 as described for the
embodiment 1,000 in Fig. 32.
Clearly, other embodiments and modifications of this invention will occur readily
to those of ordinary skill in the art in view of these teachings. Therefore, this invention
is to be limited only by the following claims, which include all such embodiments and

modifications when viewed in conjunction with the above specification and

accompanying drawings.



~~~E~ 2003 -3 $ 5?. The nmethod as clainmed in claimS6, including:
farmng a zero throat height (ZTH) defining | ayer directly on the first

pal e piece ,~ layex and | ocated entirely between the ABS sand at | east one
coil Layer; and fomung the 2'1-1 defining layer with front and rear edges
wherein the front edge de~nas a zero throat height (ZTH) of the head where
the first pale piece layer and tl ~e second pale tip conponent first
commence to separate after the ABS. S$. The met hod a$1 d FE@?Q@SCI ai m 57,
including: formng the ZTH defining layer gith a top flat surface between
zts front xnd rear edges; axed form ng the second pole tip conponent with a
flare point that divides the second pole tip conponent into a front | ocated
pole tig pox-tion and a rear |ocated w dened portion, the pole tip portion
having a substantially uniformw dth and the w dened portion progressively
widening in a direction rearwardly frmthe flare point; form-inig the flaxe
point rearwardly of the ZTf-T and on said flat top surface of the ZTH
defining | ayer, and engagi ng the secondCh&IMS,oke conponent with the second
pole tip conponent rearwardly of said flare point. 59. The method as
claimed in claim S8 including: a portion of said insulation stack being
farmed to cover saiid red mgggficdRadith £Fof loeRed Bie beardiy Qirfact CABTY] a rear
defining layer; and form ng the second pole tip conponent to cover a front
portion of thczted baek gap ang 2 topand a bottom conPrBIgO -39 60. The nethod as

| ai med i | ai m 5%_wh i h ihS f . T
Gerimng layer 62 RSt sk RIEBRe TNER, 1% POl ol hibdNaflr dafoelopt,
is also for m%cﬁﬁzdts@&nil‘diﬁoﬁ tih Béxﬂb@idn@ﬂnd ayear loekied secund plle pokedonglonefiz. The

method as clained in claim®6l including: formng the insulation stack with
at least first, sea@playey third insul ation |ayers

‘the first pole piece layer and the second pole tip component being separated by
the gap layer at said ABS and thg first pole piece layer and the second pole yoke
component being conneoted at said back gap; '

an insulation sta;ck that includes a plurality of insulation layers and at least one
coil layer embedded therein;
the insulation stack being sandwiched between the first pole piece layer and said
second pole yoke component and being located between the second pole tip component
and said back gap; '
the second pole tip componeant being bounded by front and rear edges, first and
second side edges and top and bottom surfaces, the front edge being located at said ABS;
and _
the second pole yoke component having a front portion that engages the tdp
surface, the n;ar edge and the first and second side edges of the second pole tip

component.



wherein the first insulation layer is a bottomlocated insulation |ayer;
and farm ng said one of the insulation layers as said first insulation

| ayer. 63) The nethod as clained in claim44 including: formng the frst
pol e piece layer with a recess that conmences at a zero throat height (Z't~
| ocataan that is spaced fror~n the ABS a di stance and that extends fromthe

ZTT~ location rearwardly into the head; and form nga Zﬁ%éﬁ&%gei ght

(Z' T~ defining layer within said recess and having a n sai d

ZTl -~ location so as to define a zero thrgat height (ZT~ of the head where
the first pole piece and the second pole tip conmponent first conmenoe to
separate after the ABS. ~ ~~ ~ s z0o03 64. The nethod as clained in claim

63 including: formng o . i,nsul ation l.ayers. of .the insulation stack
in a spaced relat irﬂ_(')nshi%?nva ﬁ“‘?ﬁe&ggés m‘f’ﬁﬁb@ﬁ%?tﬂé@&% edge and the
first and seaon~ Siz!émmﬁmﬁeigﬁt(zflﬂ)&@ﬁ!ﬁﬂﬁl&?@ﬂcﬁr&cﬂ?oﬁmﬁ%ﬂl?ﬁﬁcéﬁﬁé}‘aﬁd q

U~shaped .trench adj acent the second pale tip conponent; an Qrm ng sal

front porti ohoesfed ensirely hehveepdheAlSisaides Mashens: cail laptthandi d U shaped

trench, 65. The lainmed i.n claim.64.including:., farn ng. t he second
pole tip c_orrponeﬁ%ﬁﬁgeﬁﬁ"gggg%{)ihr?f"_“gﬁtlé?ntc?_fr\‘}‘i 1§8% cgﬁggggﬁﬁ‘dnb‘ﬁ%@tﬁdﬁe

conponent i nidefifies 4 £étb threePRAERBTE) bf theltRR8 WIRrAhe st A pledE RyECani Wened
portion, the pole tip portion having a substantially uniformw dth and the

wi dened . pomnétand polotp sewpordny finit gemmencs to separatecafiarshe ABS& war dl y f xom t he
fta~re point; and engagi ng the second pol e yoke conponent with the second
pole tip conponent rearwardly of said #lare point. 66. The nethod as

claimed in claim 4 i ncA ustipRetic headnk eRised th dthins?, Pohding: ecx | ayer with a
recess that is located rearwardly of said .A >3S; and formng the
i nsul ati on stack d¢heisecand pale tinegsipopenthayiseia flagg ppingithahdividesithe seeendspole

of the | noul 4B DRndisRTPRofIof PP dubobidi ¥ reb ookl By, °
Wi th :respectihé poRAEP poitidd Ravit@h wEgentklly tdiforfd widthamd theavidencl petionges

of the second pole tip conmponent to farnn a 'U sh%ﬁ)ed trench adjacent the
second pol e tFrperéssishnwideningig ardirestiopresavardly tremihe Baginointotnd he second

pol e yoke conpone The WelbdHd" p(?l@i ﬁ)k'e ~clc.{mponent engaging the second pole tip component
rearwardly of said flare point.

4. A magnetic head as claimed in 3, wherein the flare point is located
rearwardly of the ZTH.

5. A magnetic head as claimed in claim 3, wherein the ZTH defining layer

is on top of the gap layer.

6. A magnetic head as claimed in claim 3, wherein the gap layer is on top
of the ZTH defining layer.



Shaped trench. 68. 1'he nethod as clainmed in claim®67 including: formng

tl ~e second pole tip conponent with a flare point that divides the second
pole tip conponent into a front |located pole tip portion and a rear |ocated
wi dened portion, the pole tip portion having a substantially uniformw dth
and the wi dened portion progressively widening in a direction rearwrdly
fromthe flare point; and eangagitig the second pol e yo!e' ﬂgmzﬁn wth
the second pale tip conponent rearwardly of said flare {3of rt# ' met hod
of making a nmerged nmagnetic head that has 44-air bearini g surface (ABS)
conprising: making a read head portion as follows: form ng a sensor and
first at~d second gap |ayers wherein the sensor is sandw ched between the
first and second g%p | ayerangnefinhgadas elawged in eeinnddngludingd f er r omagneti c
shield layers with the.f] . 0 | bei andw ched bet ween
the first and secor"ild'Ja g‘ﬁéﬂe‘?‘g‘g’i";@5‘?"%%3%?‘%39%*“@‘?{"2’%&339BSEW?‘?W LA RO s
form ng first ofifltk ZFH@efinidgligyepi 8le | ayers, the second pol e prece |ayer
having a second dale tip conponent and a second pol e yoke conponent and

wherei n t he second thhpasoad palectip samperent cpyeringghirentpedion afythe ZIHedefinitgmon
| ayer, and é &r~~S Z00Ss -az ~onmr~g a gap |l ayer; separating the first
pal e piece la o ‘grad the second pole tip conponent with the gap | ayer at
sai d A$S and connecting the first pole piece |layer and the second pal e yoke
conmponent at sand back gap; formng an insulation stack that includes a
plurality of insul d&ion & magnetichead astclaigwdtin glaimddiwhereiy spidesatleastionr coil

t herei n bet vvegn thethfi rft@ﬁgl e piece |layer and said rear |ayer conponent
and | ocat ed befXfb&hIF RBYS erol e tip conpor~er~t and said t~xcl~ ~P~
form ng the second pale tip conponent with front and rear edges, first and

second side edges and top and bottom surfaces, the front edge heing | ocated
at said ABS; and f'&m nggm?@lg%bﬁ’eﬁ ‘fiaﬁlﬂ“’sf’él@él%%dﬁ@‘ﬁ?mﬁ%lﬁtgeaﬂgﬁ‘ﬁ"o‘ﬁ

portion that es. 1 surface, the rear edge and the first xnd
second side egégg%ot?wt%zl lrsagéc}(sﬁ'nd pole tip Conponent.

10. A magnetic head as claimed in ¢laim 2, including:
the ZTH defining layer having a flat surface between its front and rear edges;

and
the second pole tip component having a flare point that divides the second pole

tip component into a front located pole tip portion and a rear located widened portion,
the pole tip portion having a substantially uniform width and the widened portion
progressively widening in a direction rearwardly from the flare point,
_ the flare point being located rearwardly of the ZTH and on said flat top surface
of the ZTH defining layer; and
the second pole yoke component engaging the second pole tip component

rearwardly of said flare point.



70. The nethod as Cainmed in, claim69 inelttdiz~g: fonning one of tl-~e
insul ation layers of the insulation stack in a spaced relationship with
respect td each of tf~e rear edge and tire first and second si de edges of
the second pole tip conponent to forma U shaped trench adjacent the second
pole tip conponent; and form ng said front portion of the second pol e yoke
conponent within said U shaped trench. .t ~ ~E~ zaa~ -43 71. The nethod

as clainned an claim70 including: farmng a zero thrgatl ﬁg% T 1~ def
ping insulation |ager directly on the firgs pale piecet lta ocat ed

entirely between the Aa~S said at | east one call layer; and ornrting the

Z'fli defining insulation layer with ront and rear edges wherein the front
edge defines a zero throat height (Z T~ of the head whexe the first pole
pi ece |layer a.z~d the second pole tip conponent first comrence to separate

after the ABS. 72.11The AwnidpActiciscadlagichBted M dlaisd ma'iﬁéluaiﬁgﬂ udi ng: form ng
the ZT~i defining Jayer with a tap flat surface between I'ts front and rear
edges; and f or m ndhq $teondpdadipsorponens having oflare paint thatdividas thesetany poleat

Sort o and o boRGhnte PeSRTRARLERIL shBoRioh AN oAt B EE WiRRR hofony o
subst anti al | yhaipblectiy poritn bavignd shbﬁaﬁﬁaﬂzﬂﬁﬁ'foﬂﬁrﬂdﬂﬂ aRd Q8K QAdn¥e |pbrtion

widening in a direction rearwardly fromthe flare point; formng the #l are
poi nt f eat waPEPEFessivelhwideningtin adireotiorsegaewardly fras the Rare peingifandhe ZTH

pol e 15 componentis SRS B Y8Fe SERARRP Sty e SRR e W hrighenCy L
in claim72 irsawdeiiyef said Bafdpodt. of said insulation stack being formed to

cover said rear edge ass well as a rear portion ofthe Z' ~T~ defining | ayer;
and' fot xning the second pole tip conponent to cover a front portion of the

ZTki defining laygn ** *n’;a&atica‘%g:%i a5bRihQ T ’él@mpﬁl; wHorein - frafdy poi’%‘i1 is

located rearwardly of the ZTH.

13. A magnetic head as claimed in claim 12, including:
a portion of said insulation stack covering said rear edge as well as a rear portion

of the ZTH defining layer; and
the second pole tip component covering a front portion of the ZTH defining

layer.

14. A magnetic head as claimed in claim 13, wherein the gap layer 1s on top
of the ZTH defining layer.

15. A magnetic head as claimed in claim 14, wherein said at least one coil

layer is the only cail layer.

16. A magnetic head as claimed in claim 14, wherein said at least one coil

layer is two coil layers.
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the second pole tip component having a flare point that divides the second pole
tip component into a front located pole tip portion and a rear located widened portion,
the pole tip portion having a substantially uniform width and the widened portion
progressively widening in a direction rearwardly from the flare point;
the flare point being located rearwardly of the ZTH and on said flat top surface
of the ZTH defining layer; and
the second pole yoke component engaging the second pole tip component

rearwardly of said flare point.

23. A magnetic head as claimed in claim 22, including:

a portion of said insulation stack covering said rear edge as well as a rear portion
of the ZTH defining layer; and |

the second pole tip component covering a front portion of the ZTH defining
layer.

24.  Amagnetic head as claimed in ¢laim 23, wherein the gap layer is on top
of the ZTH defining layer.

25.  Amagnetic head as claimed in claim 24, wherein the gap layer is also the

first insulation layer of the insulation stack.



103 10% ()-Ks!}~A?b@, 109! 10% ()-m L0% ()-s310% ()- ! &@ F(10%: ()-

| h@ F(10%&' ()- f$109& ()- s!%" ~ @, 10%10% & ()- L10% & ()- 10 10
10 . 109& ()-y, 109 ()- !'8y,) (109%& () " SURE) A<~ @, 1098 Y :
109%x& ()-"Y 10% & ()-!' 10% t& ()- ' 10%r& ()- ~&l0% & ()-

10% & () - W X*y*z****@bC9, 109% L10% h& ()- | 10% h& ()- 10% h& () - S10%
h& ()-F 10t 10t 10t $ 10% & ()- @ +++#, N, , aBbC9, 10%y Of/oflflé ) .
| S10%MN& ()-10% h& ()-S910% h& ()- 10% h& ()- @ 10% hé& A B 003 4e /10
h 10 h@f10% h& ()- 10% h& ()- @ 10% h& ($710% h& ()- SL10% h& () - Y10%

h& ()- ....1...RIxY:/ 10 h10% ()- @O% ()- 10%& ()-410% ()- 3mMLO%& ()-L
109%' ()-Z 10 hR/y// 0=0y00aB:/ 10 h109%& () - 9MLO%& () - y10%: () -

SF$10%&: ()-! SF$10%6p p&A fagnaiekead)as @hihad Hodlaim 25, Aclndi@B0%& () -! 109%& ()- S

109& () - 109&' () -, LOY& VR, 222 / 10. V&, +ml0%& ()- *
109 () - (910%&’ () - O@é‘l"(‘ 3‘%‘&% iﬂ E Eﬁéﬁi (lzsulatwn layeré)
wherein the first insulation layer is a bottom located insulation layer; and

said one of the insulation layers being said first insulation layer.

27. A magnetic head as claimed in claim 1, including:

the insulation stack having at least first, second and third insulation layers
wherein each insulation layer has a front portion with a forward edge;

a rear portion of the second pole tip component being on the front portion of the
first insulation layer so that the formed edge of the first insulation layer defines a zero
throat height (ZTH) where the second pole tip component first commences to separate
from the first pole piece layer after the ABS; and

the second insulation layer being spaced from the second pole tip component.

28. A magnetic head as claimed in claim 1, including:

the first pole piece layer having a recess that commences at a zero throat height
(ZTH) location that is spaced from the ABS a distance and that extends from the ZTH
location rearwardly into the head;

a zero throat height (ZTH) defining layer located within said recess and having
a-front edge at seid ZTH location so as to define a zero throat height (ZTH) of the head
where the first pole piece and the second pole tip component first commence to separate
after the ABS.
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29. A magnetic head as claimed in claim 28, including:

one of the insulation layers of the insulation stack being spaced from each of the
rear edge and the first and second side edges of the second pole tip comp:ment to form
a U shaped trench adjacent the second pole tip component; and

said front portion of the second pole tip component being located within said U
shaped trench.

30. A magnetic head as claimed in claim 29, including:

the second pole tip component having a flare point that divides the second pole
tip component into a front located pole tip portion and a rear located widened portion,
the pole tip portion having a substantially uniform width and the widened portion
progressively widening in a direction rearwardly from the flare point; and

the second pole yoke component engaging the second pole tip component

rearwardly of said flare point.

31. A magnetic head as claimed in claim 1, including:

said first pole piece layer having a recess that is located rearwardly of said ABS;
and

the insulation stack and said at least one coil layer being located within said
recess-
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32, A magnetic head as claimed in claim 31, including;

one of the insulation layers of the insulation stack being spaced from each of the
rear edge and the first and second side edges of the second pole tip component to form
a U shaped trench adjacent the second pole tip component; and

said front portion of the second pole tip coraponent being located within said U
shaped trench.

33. A magnetic head as claimed in claim 32, including:

the second pole tip component having a flare point that divides the second pole
tip component into 2 front located pole tip portion and a rear located widened portion,
the pole tip portion having a substantially uniform width and the widened portion
progressively widening in a direction rearwardly from the flare point; and

the second pole yoke component engaging the second pole tip component

rearwardly of said flare point.

34, A merged magnetic head that has an air bearing surface (ABS)
comprising: ‘

a write head including:

first and second pole piece layers, the second pole picce layer having a second

. pole tip component and a second pole yoke component,

a gap layer,

the first pole piece layer and the second pole tip component being separated by
the gap layer at said ABS and the first pole piece layer and the second pole yoke
component being connected at said back gap; -

an insulation stack that includes a plurality of insulation layers and at least one

coil layer embedded therein;
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the insulation stack being sandwiched between the first pole piece layer and said
second pole yoke component and being located between the second pole tip component
and said back pap; ”
the second pole tip component being bounded by front and rear edges, first and
second side edges and top and bottom surfaces, the front edge being located at said ABS;
and
the second pole yoke component having a front portion that engages the top
' surface, the rear edge and the first and second side edges of the second pole tip
" component; and
. aread head including:
a sensor and first and second gap layers;
the sensor being sandwiched between the first and second gap layers;
first and second ferromagnetic shield layers;
the first and second gap layers being sandwiched between the first and second
shield layers; and

the second shield layer and the first pole piece layer being a common layer.

35. A merged magnetic head as claimed in claim 34, including:

one of the insulation layers of the insulation stack being spaced from each of the
rear edge and the first and second side edges of the second pole tip component to form
a U shaped trench adjacent the second pole tip component; and

said front portion of the second pole yoke component being located within said
U shaped trench.
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36. A merged magnetic head as claimed in claim 35, including;
a zero throat height (ZTH) defining insulation layer directly on the first pole
piece layer and located entirely between the ABS said at least one coil layet; and
the ZTH defining insulation layer having front and rear edges wherein the front
edge defines a zero throat height (ZTH) of the head where the first pole piece layer and

the second pole tip component first commence to separate after the ABS,

37. A merged magnetic head as claimed in claim 36, including:

the ZTH defining insulation layer having a flat surface between its front and rear
edges; and

the second pole tip component having a flare point that divides the second pole
tip component into a front located pole tip portion and a rear located widened portion,
the pole tip portion having a substantially uniform width and the widened portion
progressively widening in a direction rearwardly from the flare point;

the flare point being located rearwardly of the ZTH and on said flat top surface
of the ZTH defining layer; and

the second pole yoke component engaging the second pole tip componeit

rearwardly of said flare point.

38. A merged magunetic head as claimed in claim 37, including:

a portion of said insulation stack covering said rear edge as well as a rear portion
of the ZTH defining layer; and

the second pole tip component covering a front portion of the ZTH defining

layer. . v
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the merged magnetic head having a write head portion that includes:
first and second pole piece layers, the second pole piece layer having a second
pole tip component and a second pole yoke component;
a gap layer;
the first pole piece layer and the second pole tip component being separated by
the gap layer at said ABS and the first pole piece layer and the second pole yoke
component being connected at said back gap;
an insulation stack that includes a plurality of insulation layers and at least one
coil layer embedded therein:
the insulation stack being sandwiched between the first pole piece layer and said
second pole yoke component and being located between the second pole tip component
and said back gap;
the second pole tip component being bounded by front and rear edges, first and
second side edges and top and bottom surfaces, the front edge being located at said ABS;
and '
the second pole yoke component having a front portion that engages the top
surfaée, the rear édge and the first and second side edges of the second pole tip
cotponent;
the merged magnetic head having a read head portion that includes:
a read sensor and first and second gap layers;
the read sensor being sandwiched between the first and second gap layers;
first and second ferromagnetic shield layers;
the first and second gap layers being sandwiched between the first and second
shield layers; and

the second shield layer and the first pole picce layer being a2 common layer.,
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a magnetic disk rotatably supported on the frame;

a support mounted on the frame for supporting the merged magrietic head in a
transducing relationship with the magnetic disk;

means for rotating the magnetic disk;

positioning means connected to the support for moving the merged magnetic
head to multiple positions with respect to said magnetic disk; and

means connected to the merged magnetic head, to the means for rotating the

: magnetic disk and to the positioning means for exchanging signals with the merged

magnetic head, for controlling movement of the magnetic disk and for controlling the

position of the merged magnetic head.

40, A magnetic disk drive as ¢claimed in claim 39, including:

one of the insulation layers of the insulation stack being spaced from each of the
rear edge and the first and second side edges of the second pole tip component to form
a U shaped trench adjacent the second pole tip component; and

said front portion of the second pole yoke component being located within said
U shaped trench.
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41. A magnetic disk drive as claimed in claim 40, including:
a zero throat height (ZTH) defining layer directly on the first pole piece layerand
located entirely between the ABS said at least one coil layer; and N
the ZTH defining layer having front and rear edges wherein the front edge
defines a zero throat height (ZTH) of the head where the first pole piece layer and the

second pole tip component first commence to separate after the ABS.

42, A magnetic disk drive as claimed in claim 41, including:

the ZTH defining layer having a flat surface between its front and rear edges;
and

the second pole tip component having a flare point that divides the second pole
tip component into a front located pole tip portion and a rear located widéned portion,
the pole tip portion having a substantially uniform width and the widened portion
progressively widening in a direction rearwardly from the flare point;

the flare point being located rearwardly of the ZTH and on said flat top surface
of the ZTH defining layer; and

the second pole yoke component engaging the second pole tip component

rearwardly of said flare point.

’ 43. A magnetic disk drive as claiméd in claim 42, including;

a portion of said insulation stack covering said rear edge as well as a rear portion
of the ZTH defining layer; and

the second pole tip component covering a front portion of the ZTH defining

layer.
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44. A method of making a magnetic head that has a front located air bearing
surface (ABS), a rear located back gap and a top and a bottom comprising;

forming first and second pole piece layers, the second pole piece layer having a
second pole tip component and a second pole yoke component;

forming a gap layer;

separating the first pole piece layer and the second pole tip component with the
gap layer at said ABS and connecting the first pole piece layer and the second pole yoke
component at said back gap;

forming an insulation stack that inctudes a plurality of insulation layers and at
least one coil layer embedded therein between the first pole piece layer and said second
pole yoke component and located between the second pole tip component and said back
gap;

forming the second pole tip component with front and rear edges, first and
second side edges and top and bottom surfaces, the front edge being located at said ABS;
and

forming the second pole yoke component with a front portion that engages the
top surface, the rear edge and the first and second side edges of the second pole tip

component.

45.  The method as claimed in claim 44, including: _

forming a zero throat height (ZTH) defining insulation layer directly on the first
pole piece layer and located entirely between the ABS said at least one coil layer; and

forming the ZTH defining insulation layer with front and rear edges wherein the
front edge defines a zero throat height (ZTH) of the head where the first pole piece layer
and the second pole tip component first commence to separate after the ABS.
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46.  The method as claimed in claim 45, including;

forming the ZTH defining layer with a top flat surface between its front and rear
edges; and h

forming the second pole tip companent with a flare point that divides the second
pole tip component into a front located pole tip portion and a rear located widened
portion, the pole tip portion having a substantially uniform width and the widened
portion progressively widening in a direction rearwardly from the flare point;

forming the flare point rearwardly of the ZTH and on said flat top surface of the
ZTH defining layer; and

engaging the second pole yoke component with the second pole tip component
rearwardly of said flare point.

47.  The method as claimed in claim 46, including:

forming the second pole tip component with a flare point that divides the second
pole tip component into a front located pole tip portion and a rear located widened
portion, the pole tip portion having a substantially uniform width and the widened
portion progressively widening in a direction rearwardly from the flare point; and

engaging the second pole yoke component with the second pole tip component
rearwardly of said flare point.

48.  The method as claimed in claim 47, wherein the flare point is forraed
rearwardly of the ZTH.

49.  The method as claimed in claim 48, wherein the flare point is formed
rearwardly of the ZTH.
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51. The method as claimed in claim 50, wherein said at least one coil layer

is formed as the only coil layer.

32.  The method as claimed in claim 50, wherein said at least one coil layer

is formed as two coil layers.

53. Themethod as claimed in claitn 49, wherein the gab layer is also formed
as the first insulation layer of the insulation stack.

54,  The method as claimed in claim 53, wherein said at least one coil layer
is formed as the only coil layer.

55.  The method as claimed in claim 53, wherein said at least one coil layer

is formed as two coil layers.

56.  The method as claimed in claim 44, including:

forming one of the insulation layers of the insulation stack in a spaced
relationship with respect to each of the rear edge and the first and second side edges of
the second pole tip component to form a U shaped trench adjacent the second pole tip
component; and

forming said front portion of the second pole yoke component within said U
shaped trench.
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forming the ZTH defining layer with front and rear edges wherein the front edge
defines a zero throat height (ZTH) of the head where the first pole piece layer and the
second pole tip component first commence to separate after the ABS.

58.  The method as claimed in claim 57, including:
forming the ZTH defining layer with a top flat surface between its front and rear
. edges; and

forming the second pole tip component with a flare point that divides the second
pole tip component into a front located pole tip portion and a rear located widened
portion, the pole tip portion having a substantially uniform width and the widened
portion progressively widening in a direction rearwardly from the flare point;

forming the flare point rearwardly of the ZTH and on said flat top surface of the
ZTH defining layer; and

engaging the second pole yoke component with the second pole tip component

rearwardly of said flare point.

59.  The method as claimed in claim 58 including;

a portion of said insulation stack being formed to cover said rear edge as well as
a rear portion of the ZTH defining layer; and

forming the second pole tip component to cover a front portion of the ZTH
defining layer,
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top of the ZTH defining layer.
61.  The method as claimed in claim 60 wherein the gap layer is also formed

as the first insulation layer of the insulation stack.

62.  The method as claimed in claim 61 including:
forming the insulation stack with at least first, second and third insulation layers
wherein the first insulation layer is a bottom located insulation layer; and

forming said one of the insulation layers as said first insulation fayer.

63.  The method as claimed in claim 44 including:

forming the first pole piece layer with a recess that commences at a zero throat
height (ZTH) location that is spaced from the ABS & distance and that extends from the
ZTH location rearwardly into the head; and

forminga zero throat height (ZTH) defining lay}er within said recess and having
a front edge at said ZTH location so as fo define a zero throat height (ZTH) of the hedd
where the first pole piece and the second pole tip component first commence to separate
after the ABS.
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64.  The method as claimed in claim 63 including:

forming one of the insulation layers of the insulation stack in a spaced
relationship with respect to each of the rear edge and the first and second side edges of
the second pole tip component to form a U-shaped trench adjacent the second pole tip
component; and ‘

forming said front portion of the second pole yoke component within said U-
shaped trench,

65.  The method as claimed in claitn 64 including:

forming the second pole tip component with a flare point that divides the second
pole tip component into a front located pole tip portion and a rear located widened
portion, the pole tip portion having a substantially uniform width and the widened
portion progressively widening in a direction rearwardly from the flare point; and

engaging the second pole yoke component with the second pole tip component
rearwardly of said flare point.

66.  The method as claitned in claim 44 including:
forming said first pole piece layer with a recess that is located rearwardly of said
ABS; and

forming the insulation stack and said at least one coil layer within said recess.
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67. A method as claimed in claim 66 including:

forming one of the insulation layers of the insulation stack in a spaced
relationship with respect to each of the rear edge and the first and second side edges of
the second pole tip component to form a U shaped trench adjacent the second pole tip
component; and

forming said front portion of the second pole yoke component within said U
shaped trench.

68.  The method as claimed in claim 67 including:

forming the second pole tip component with a flare point that divides the second
pole tip component into a front located pole tip portion and a rear located widened
portion, the pole tip portion having a substantially uniform width and the widened
portion progressively widening in a direction rearwardly from the flare point; and

engaging the second pole yoke component with the second pole tip component
rearwardly of said flare point.

69. A method of making a merged magnetic head that has an air bearing
surface (ABS) comprising:

making a read head portion as follows:

fortning a sensor and first and second gap layers wherein the sensor is
sandwiched between the first and second gap layers; and

forming first and second ferromagnetic shield layers with the firstand second gap
layers being sandwiched between the first and second shield layets;

making a write head portion as follows: .

forming first and second pole piece layers, the second pole piece layer having a
second pole tip component and a second pole yoke component and wherein the second

shield layer and the first pole piece layer are a common layer; and
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forming an insulation stack that includes a plurality of insulation layers and at

least one coil layer embedded therein between the first pole piece layer and said rear
layer component and located between the second pole tip component and said back
&ap,

forming the second pole tip component with front and rear edges, first and
second side edges and top and bottom surfaces, the front edge being located at said ABS;
and

forming the second pole yoke component with a front portion that engages the
top surface, the rear edge and the first and second side edges of the second pole tip

component.

70.  The method as claimed in claim 69 including:

forming one of the insulation layers of the insulation stack in a spaced
relationship with respect to each of the rear edge and the first and second side edges of
the second pole tip component to form a U shaped trench adjacent the second pole tip
component; and

forming said front portion of the second pole yoke component within said U
shaped trench.
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7).  The method as claimed in claim 70 including:

forming a zero throat height (ZTH) defining insulation layer directly on the first
pole piece layer and located entirely between the ABS said at least one Coil layer; and

forming the ZTH defining insulation layer with front and rear edges wherein the
front edge defines a zero throat height (ZTH) of the head where the first pole piece layer

and the second pole tip component first commence to separate after the ABS.

72.  The method as ¢laimed in claim 71 including:

forming the ZTH defining layer with a top flat surface between its front and rear
edges; and

forming the second pole tip component with a flare point that divides the second
pole tip component into a front located pole tip portion and a rear located widened
portion, the pole tip portion having a substantially uniform width and the widened
portion progressively widening in a direction rearwardly from the flare point, ‘

forming the flare point rearwardly of the ZTH and on said flat top surface of the
ZTH defining layer; and

engaging the second pole yoke component with the second pole tip component

rearwardly of said flare point.

73.  The method as claimed in claim 72 including:

a portion of said insulation stack being formed to cover said rear edge as well as
a rear portion of the ZTH defining layer; and

forming the second pole tip component to cover a front portion of the ZTH

defining layer. .
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