
;YZ[\e3eL62T 11 FEB 2003 _1  'WRITE HEAD WITH MULTI STITCHED SECOND POLE
PIECE BACKGROUND OF THE INVENTION 1. Field of the Invention The present
invention relates to a write head with a multi-stitched second Bole piece
and mare particularly to a white head wherein the second pole piece has a
second layer component that is stitched (magnetically connected by
engagement to top, back and first and second side edges of a first layer
component. 2. Description of the Related Art The heart of a computer is an
assembly that is referred to as a magnetic disk drive. The magnetic disk
drive includes a rotating magnetic disk, write and read heads that are
suspended by a suspension arm above the rotating disk and an actuator that
swings the suspension arm place the read and white heads over selected
circular tracks on the rotating disk The read and write heads are directly
mounted on a slider that has an air bearing surface (ABS). The suspension
arm biases the slider into contact with the surface of the disk when the
disk is not rotating but, when the disk rotates, air is swirled by the
rotating disk adjacent the ABS to cause the slider to ride on an sir
bearing a slight distance from the surface of the rotating disk. The write
and read heads are employed far writing magnetic impressions to and reading
magnetic irnpressions from the rotating disk.. The read and write heads are
connected to processing circuitry that operates according to a computer
program to implement the writing and reading functions. The write head
includes a coil layer embedded in first second and third insulation layers
(insulation stack), the insulation stack being sandwiched between first and
second pole piece layers. A gap is formed between the first arid second
pale piece layers by a gap Layer at an air bearing surface (ABS) of the
write head. The pale piece    .11 ~~B 2Q3 _z layers are connected at a back
gap. Current conducted through the coil layer induces a magnetic held
across the gap between the pole pieces. This field fringes across the gap
at the ABS for the purpose of writing information in tracks on moving
media, such as in circular tracks an a rotating dish. The second pole piece
layer has a pole tip portion which extends from the ABS to a flare paint
and a yoke portion which extends from the flare point to the back gap. The
flare point is where the second pole piece first begins to widen (flare)
after the AHS to form the yoke. The placement of the flare point directly
affects the magnitude of the write. field at the recording medium. Since
the magnetic flux decays as it travels down the Iength of the second pole
tip, mare flux will reach the recording media if the length of the second
pole tip is made short. Therefore, optimal performance can be achieved by
aggressively placing the flare point close to the ABS so that the second
pole tip is short. Another parameter important in the design of the write
head is the location of the zero throat height (ZTH). Zero threat height is
the location where the first and second pole pieces first separate from one
another after the ABS. The ZTH separation is caused by the cotrtour of an
insulation layex, typically the ftrst insulation layer in the insulation
stack. Flux leakage between the first aid second pole pieces is minimized
by locating the ZTH as close as possible to the ABS. idnfortunateiy, the
aforementioned design parameters present a dilemrraa in the fabrication of
the second pole tip. The second pole tip should be well-defined in order to
produce well-deftned written tracks an the rotating disk. Poor deftnition
of the second pole tip may result in overwriting of adjacent tracks. A
well-defined second pole tip should have parallel planax side walls whzch
are perpendicular to the horizontal plane of the first pole piece layer.
Ix~ many prior art write heads the second pole tip is formed along with the
yoke after the formation of the first insulation layer, the coil layer and
the   second and third insulation layers of the insulation stack. Mach
insulation layer includes a hard-baked photoresist hawing a sloping front
surface. The sloping surFxce of each insulation layer has art apex angle
with respect to a plane norrn~al to the ABS. After construction, the first,
second and third insulation layers present sloping surfaces which face the
A,BS. ~'he sloping surfaces of the hard-baked resist exhibit a high optical
reltectivity when they are coated with a seedlayer for the '' purpose of
frame plating the second pole piece layer. When the second pole tip and 



yoke are constructed, a thick layer of photorcsist is spun an top of the
coated insulation layers and photo patterned to shape the second pole tip,
using a conwetttional photo lithography technique. In the photo-lithography
step, light is directed vertically through slits ire an opaque mask,
exposing areas of the photoresist which are to be removed by a subsequent
de~relopnxent step, One of the areas to be removed is the area where the
second pole piece (pole tip and yoke) are to be foimed by plating)
Unfortunately, when the location of the Flare point is placed on the
sloping surfaces of the insulation layers light 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 the photoresist are notched
which causes the pole tip to be poorly formed after plating. This is called
"reflective notching" which causes overwriting of adj scent tracks on a
rotating disk. Zt should be evident that, if the hare paint is recessed far
enough into the head, the effect of reflective notching r' i would_be
reduced or eliminated since it would occur behind the sloping surfaces,
However, 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 from two or more layer components
wherein a front layer component forms the second pole tip and a back layer
component forms a yoke portion, c~f the second pole piece. '>I; he second
pole tip component may be constructed after a~zero throat height (ZT1T)
defning insulation layer, but before other insulation   ,11 FED 2~~3 -4
layers to eliminate the reflective notching problem. After forming the
write gap layer and the ZT,I~ defining iz~se~Iation layer, a photoresist
layer is span on the partially completed head. The plrotoresist layer is
mostly flat so that light from the photo-patterning step is not reflected
forward into a pole tip region. The second pole tip component is then frame
plated into a well farnxed opening in the photoresist Layer and then the
photoresist layer is removed. The sequence of construction is then tha
first " insulation layer, the coil Layer and the second and third
insulation layers. The second pole yoke component is then frame plated
causing it to be stitched to the top surface of .. the second pole tip
caznponent. The write head formed by this process is referred to as . a
stitched write head. While the stitched white head overcomes the reflective
notching problem it presents additioxxal probletxLS. The top surface of the
second pole tip component is required to have sufficient area for stitching
it to the second pole yoke component. Prior art stitching schemes cause
additional flux to be leaked between the second pale tip component and the
first pale piece layer since the second pale tip component is closer to the
first pole piece Layer over a greater area. Prior art stitching also
requires'the one or mare coil layers to be located further back in the head
which: increases the reluctance athe write head circuit which, in turn,
increases the rise time and decreases the data rate of the signal. Further,
when the second pole tip component extends to the ABS the s~coxi~.pole tip
comparaent and the first pole piece layer form a T configucatiott. During
operation of the head flux fringes froxn the cross ofthe T to the upright
portion o;Fthe T which causes overwriting of adj acent tracks.   ,~ ~ ~~s
zoc~ _s . S'U~Y OF T)~ ><N'VENTrON The present invention provides a unique
stitching scheme wherein the stitched area at the tap surface of the second
pole tip component is reduced. This is accomplished by stitching the second
pole yoke coctxponent to a much smaller top surface of the second pole tip
component as well as to a back edge and first and second ~~ side edges of
the second pole tip component. The extra stitching at the back edge and _.
, the first and second side edges of the second pole tip and yoke component
provides the requited magnetic couplingbetween the second pale tip and yoke
components to transfer flux therebetween. This arrangement shortens the
length of the top stitched area so that one or more coil layers can be
located closer to the ASS for increasing the data rate of the head_
Further, this arrangement reduces the amount of material of the second pole
-piece layer in close proximity to the first pole piece layer so as to
minimize flux leakage therebetween. 



In a preferred embodiment of the invention a ZTH defining layer, other than
one of the aforementioned insulation lagers, separates the second pole tip
component from t>~e fust pole piece layer so as to fuzther minimize flux
leakage between the pole pieces. The flare paint of the second pole tip
~camponent is preferably located an a flat portion of the ZTH defining
layer so as to prevent reflective notching. rn another preferred embodiment
one ofthe insulation layers of the xnsulatian stack is spaced from the back
and first xnd second side edges of the second pole tip component so as to
form a U shaped trench in which a front portion of the second pole yoke
component is lacated_ The invention is easily adapted to single or multiple
coil layers, an inset Z'TH defining layer acid sunken first pole piece
types of write heads. It is also preferred that the second pale tip
component be recessed from the ABS so as to minimize flux leakage between
the paZe;tips at the ABS_   s - 'I 1 FEB 20D3 ~3RIEF DESCRIT'TrON OF THE
D~AW)~1GS Fig. 1 is a plan view of an exemplary rr~agnetxc disk drive; Fig.
2 is an end view (txailing edge) of a slider taken along plane 2-2 showing
a nnagnetic head in hidden fines; Fig. 3 is an elevation view of the
magnetic disk drive of Fig. 1 wherein multiple disks and magnetic heads are
employed; Fig. 4 is an isometric illustration of an exemplary suspension
system far strppartir~g the slider and mag~etia head; Fig. 5 is an ABS view
of the magnetic head taken along plane 5-5 of Fig. 2; Fig. 6 is a partial
view of the slider and prior art rrragnetiC head as seen in plane 6-6 of
Fig. 2; Fig. 7 is a partial A$S view of the slider taken along plane 7-7 of
Fig. 6 to show the read and write elements of the prior art rrragn.etic
head; Fig. 8 is a view taken along plan $-8 of Fig. 6 with the second pale
piece and all material thereabave removed;   ,11 FE ~ Q003 -?  Fig. 9 is an
isometric schetuatlc illustration of a step in the construction of ttae
second pole piece with the perimeter of a resist frame shown in phantom on
first arid second and third insulation lagers of an insulation stack; '
F'ig. 10 is a longitudinal cross-sectional view of a merged ma.gcaetic head
with a prxar art stitched write Bead portion; Fig. 11 is an ABS view taken
along plane 11-11 ofFig. I0; -' Fig. 12 is a longitudinal Gross-sectional
view of a portion of the present magnetic _ _ head with a multi~stitched
write head portion; Fig. 13 is an ABS view taken along plane 13-13 of l~ig.
I2; Fig. 14 is a Gross-sectional view taken along plane 14-14 of Fig. 12;
Fig. 15 is a longitudinal cross-sectional view o2~ portion of a merged
magnetic 



head with another eulbadiment of a multi-stitched write head portion; Fig.
16 is a viiew taken aIon~g plane 16-.16 with the overcoat layer removed;
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 merged IvIR
head with still another embodiment of a multi-Stitched write head portion;
Fig. 19 is an enlarged front portion of Fig. 18; Fig. 20 is a
cross-sectional mew taken along plane 20-2D of Fig. 19 with additional
layers of a read head portion; " . .Fig. 21 is a loagitudinal
cross-sectional view of a portion of a doub Ie coil merged MR head
employing tho present invention; Fig. 22 is an enlarged front portion of
Fig. 21; Fig. 23 is x cross-sectiona,I view taken along plane 23-23 of Fig.
22; Figs. 24A-24D illustrate various steps itt the construction of a double
coil mag~etie head with a single area stitch schenne; I~igs. 25A-25G
illustrate various steps iu the construction of the present double aoil
ma~etic head shorwp in Fig. 2I;   1 ~ FEg 2003 Fig. 26 is an isometric
illustration of a, single area stitched magnetic head; Fig. 27 is an
isometric illustration ofthe present mufti-stitched magnetic head; Fig. 28
is an isometric illustration of an embodiment of the present invention
wherein one of the insulation layers ofthe insulation stack forms a trench
for plating the yoke component of the second pole piece; Fig. 29 is a
cross-sectional view taken of the second pole tip compoxlet~t a~ad
insulation layer of the insulation stack of Fig. 28 to show the trench irt
more detail; Fig. '~0 is the same as Fig. 2$ except the second pole yoke
component and the second pole piece have been formed; Fig. 31 is a
crass-sectional view of Fig. 30 sht~wing the second pole tip arid second
pole yoke cocnponeats and an insulation layer of the insulation stack
forming the trench; Fig. 32 is a longitudinal cross-sectional view of a
portion of a Merged IVtR head wherein the present invention is employed W
th a ZTH defining layer inset in a first pole piece; end Fig. 33 is a
longitudinal cross-sectional view of a portion of a merged MR head where
the present invention has been employed with a sunken first pole 'piece
type of head with a ZTH inset layer. DESC:RIFT)<ON OF THE pItEFERRED
EMBODIMENTS Magnetic disk Driwe Referring nowto the drawings wherein like
reference ztumerals designate like or similar parts throughout the several
views there is illustrated in Figs. 1-3 a magnetic disk drive 30 The drive
30 includes a spindle 32 that supports and rotates a magnetic disk 34. The
spindle 32 is rotated by a motor 36 that is controlled by a motor
controller 38. 



11 ~ ~ 8 2003 A combined read and write magnetic head 40 is mounted on a
slider 42 that is supported by a suspension 44 and actuator arm 46. ~A
plurality ofdisks, slidexs and suspensions may be employed in a large
capacity direct access storage device (DASD) as shown in Fig: 3. The
suspension 44 and actuator arm 46 position the slider 42 so that the
magnetic head 40 is in a transducing relationship with a surface of the
magnetic disk 34. When the disk 34 is rotated by the m~otar 36 the slider
is supported on a thin (typically, .05 m) cushion ofai~r (air bearing)
between the surface of the disk 34 and the air bearing surface (ABS) 48.
The magnotic head 40 may they be employed for writing information to
multiple circular tracks on the surface of the disk 34, as well as for
reading infornnatiat~ therefrom. Processing circuitry ~0 exchanges signals,
representing such information, with the head 40, provides motor drive
signals for rotating the xxragnetie disk 34, and provides control signals
for moving the slider to various tracks. In Fig. 4 the slider 42 is shown
r~xounted to the suspension 44. The components described hereinabove may be
mounted on a frame 54, as shown in Fig. 3. Fig..S is an ABS view o the
slider 42 and the magtxetic head 40. The slider has a center rail 56 that
supports the magnetic head 40, acrd side rails S8 and 60, The rails Sb, 58
and 60 extend from a cross rail 62. With respect to rotation of the
magnetic disk 34, the cross xait 62 is at a leading edge 64 of the slider
and the magnetic head 40 is at a trailing edge 66 of the slider. p~iox Art
Merged l~'ead Fig. 6 is a side cross-sectional elevation view of the merged
MR or spin valve head 40 which has a prior art write head portion 70 and a
read head portion 72, the read head portion employing a~n MR ax spin valve
sensor 74. ~ Fig. 7 is an A.13S view of Fig_ 6. 'fhe sensor 74 is located
between first and second gap layers 76 and 78 and the gap Iayexs afe
located between first and second shield Layers $0 and 82. The resistance of
the sensor 74 changes in response to external magnetic ~eIds. A sense
current T5   ~ 1 F~~ zoo3 .lfl _ conducted through the settsar causes these
resistance Changes to be manifested as potential changes. These potential
changes are then processed as readback signals by the processing circuitry
50 shown in p'ig. 3. The prior art write head portion of the merged head
includes a coil layer $4 located between first and second insulataan~
layers 86 and 88. A third insulation layer 90 rraay be employed far
planarizing the head to eliminate ripples in the second insulation layer
caused by the coil layer 84. The first) second and third insulation layers
are referred to in the art as an "insulation stack". The coil layor 84 and
the first, second and ' third ittsulataon layers 86, $8 and 90 are located
between fast and second pale piece layers 9~ and 94. The first and second
pole piece layers 92 and 94 are magnetieaily coupled at a back gap 96 and
have first and second pale tips 98 and 100 which are separated by a write
gap layer f02 at the A13S) As shown in Figs. 2 and 4, first and second
solder connections 104 aad I06 connect leads from the sensor 74 to leads
112 and 114 on the suspension 44 and third and fourth solder Connections 1
I6 and I I8 connect leads Z20 and 122 from the coil 84 (see Fig. 8~ to
leads lZ4 and 126 on the suspension. A wear layer 128 may be employed fox
protecting the sensitive elements of the magnetic head, as shown in Figs.
2, 4, 6 aad 7, It should be noted that the unerged head 50 employs a single
layer 82/92 to serve a double futtotion as a second shield layer for the
read head and as a ~~rst pole piece for the write head. A, piggyback head
employs two separate layers for these functions. The second pole piece
layer 94 has a pole tip region and a yoke region, the aterging of these
components being deftrted by a dare point which 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 paint to the
back gap 96: The location oftlxe flare point is alt impot~taut design
parameter of the write head. The further the flare paint is recessed into
the head) the longer the pole tip, which   1 ~ fi ~ g 2ao~ -I1 , increases
magnetic reluctance and tho likelihood that the pole tip will saturate in
response to flux from the 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 problem in making the second pole tip. 



Another important design parameter in making the write head is the location
of a zero throat height (Z'~, which is where the first and second pole
piece layers 92 and 94 first separate from one another behind the ABS. Yt
is important to locate the ZTH as _, _ close as possible to the A135
(typically within about 1 m) in order to reduce flux Iris between tha pole
pieces before the fields reach the write gap layer I02 at the A)3S. In the
prior art, locating the ZTIi close to the ABS cvn'tributed 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 cor~sttucting the
second pole piece 94 (see Fig. 6). Itr Fig. 9 the first, second and third
insulation layers {11, I2 and I3) are spawn with sloping surfaces 130,132
and I34, respectively, which terminate at apexes 13b) 138 and 140
respectively. As stated hereinabove, the first, second and third insulation
layers are hard-baked photoresist. After a seedla~yer is deposited otr
these layers fox frame plating the second pole piece layer the sloping
surfaces 130, 132 arid I34 are highly reflective to light. All of the
sloping~surfaces 130,132 and 134 face the pole tip region where the second
pale tip of the second pole piece 94 is to be lformed. Tlie s~ond pale
piece is formed with a phatoresist layer spun on tap of the partially
completed head and planaxized thereacross. The height the phatoresist may
be as much as ~ 12 m thick in the pole tip region and is typically
appraxirnately 4.5 m thick above the third insulation layex (T3). Since the
flare point 142 of the second pole piece 94 (see I?ig. 6) is located on the
sloping surfaces ofthe insulation layers, light will be reflected from the
sloping surfaces 130,132 az~d l34 (see Fig. 9) forward toward the ABS,
penetrating into photaresist side wall areas of the pole tip region and
cau$ing notching of the phatoresist. This will result   '! 1 ~~B 20D3 -12
in the side walls of the photoresist in the pole tip region being wider
than the mask employed for pattertting. This is referred to as "reflective
notching". The photoresist w pattern far the second pole piece is shown at
144 in 1~ig. 9 whioh comprises the pole tip pattern and the yoke pattern.
'This is referred to as the "P2 frame". Reflective notching of the
photoresist by light reflected at an angle of incidence from the sloping
layers of the insulation layers is shown at "A" and"~" in Fig. 9" When
Light ray "A" is directed downwardly during the photo-imaging step of the
phatoxesist, it is reflected at an angle of incidence into the pole tip
region without causing any reflective notching of the second pole tip.
However when light ray "B" from the photo-inxaging process is reflected
froth the sloping surfaces of the insulation layers behind the flare point
142 it is reflected at an angle of incidence into the photoresist along a
side of the intended pale tip. rt is light releGtion B and similar light
reflections that cause reflective notching. V~hen the second pole piece 94
is plated and the photoresist layer is removed the second pole tip 1,00
(see Fig. 7) is poorly formed, exhibiting irregular side walls, Another
prior art head 1 S4 is illustrated in Fig. 10 which differs from the prior
art head, shown in Fig. 6) in that the second pole piece 152 is constructed
ofsecond pole tip and second pole yoke components 154 and 156. The second
pole tip component 154 is constructed at the ABS after the Frst insulation
layer 1S$ (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
component 154 is done right after formation othe write gap 102 and the
first Insulation layer I58. At this stgge the surface mostly planar since
the sloping in'~ulation layers 1.60 and 162 hate not yet been formed.
Wherefore) the second pole tip component I54 can be constructed.witlx
well-defined side walls. After construction of the second pole tap
component 154, the coil layer 164 is fornned on the first insulation layer,
the second insulation layer 16Q is formed on the coil layer 164 and the
first insulation layer 1 S $, and the third insulation layer 162 is formed
on the second insulation layer 16Q. Thereafter)   -1~ - ~1 ~ ~E~ 2ao~ a
photoresist Layer (not shown) is photo-imaged far the construction of the
second pole yoke component 15G from the AHS to the back gap (not shown).
Unfortunately, the large stitch area at 166 requires that the coil layer
152 be located further back in the head, This . results in increased
reluctance and a slower data rate of the head_ Further, the large stitch
area permits more flux to leak between the second pole tip component 154
and tl~e first pole piece layer 1 G8. 'fhe ASS view in Fig. 1 I shows the
second pole yoke component 156 which, with the first component 154, results
in the second pole tip at the ABS having a "T" conf~guratxon.
Unfortunately, flux fringes between the front and the second pole yoke
components 154 and 15G, as shown by the flux lines ins p'ig. 11, causing
overwriting of adjace~zt tracks an a rotating magnetic disk. Dcsct~ibed
Embodiment In Fig. 12 a front portion of a merged head 200 with a
mufti-stitched write head portion is illustrated. As shown in Fig. 12, the
first insulation layer 202 defines the ZTkT of the head, as in the
embodiment ISO in Fig. 10, but the second and third insulation layers 204
and 206 of the insulation stack terminate on the write gap Layer 20$ so
that a space is provided between the insulation layers 244 and z06 arid a
back edge 210 of the second pole tip componEnt 212. As shown in Figs. x 2
and 14, tl~e second pole yoke camporrent 214 engages a small top surface
portion 216, the back edge 210 and first and second side edges 218 and 220
of the secoted pole tip component 212. As will be explained in more detail
hereina,#ler, it is preferred that a front end 222 of the second pole yoke
component be recessed from the AHS for minimizing side writing of the
written track. The present magnetic head) shown in Fig. 12, permits the
coil layer 224 to be located closer to the ASS sa 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  



r ~ FHB 2003 -14 desigtred for sufficient transfer of flux between the
second pale yoke component 2l4 to the second pole tip corapanent 2l2. w
Since stitching is implemented at the back 2 t 0, and first and second
edges 210, 21 ~ and 220, the stitching at the tap surface area 2l6 can be
sigcii~cantly smaller than that taught by the poor art as shown in Fig. 10.
Accordingly, this permits the front end 222 of the second pale yoke
co~nnponent to be recessed witkeaut further recessing the second pale tip
component 2I2 in order to provide sufficient stitching area fvr the
transfer of flux. Another advantage of the multiple stitching of the second
pale yoke component 214 to the second pole tip component 2I2 is that there
is less flux leakage betv~een the f rst and second pole pieces forward
ofthe tail 224. This is because a lessen amount of the second pole piece is
adjacent to the first pole piece layer 226. Fig. 13 is an ABS illustration
of Fig. 12 showing that only the second pole tip component 2x2 is exposed
at the A$S. Zt should be noted that the insulatzon~ stack including
insulation layexs 204 and 24b and the coil layer 224 may be constructed
before yr after construction ofthe sdcond pale 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
pale tip component 212 will not be altered by the processing steps in
making the insulation layers and the coil layer_ A,s shown in Figure ~ 14
an overcoat layer 228 surrounds the front portion of the second pale yoke
component 2~~4. Fig. 15-1.7 ihustrate another embodiment, 300, of the
present merged magnetic head vsrhich has a second pole piece with a second
pole tip component 302 and a second pale yoke component 303. 1n this
embodiment x rear portion of the second pole tip component 302 is
constructed on tap 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) ofthe head. Accordingly, after
constructing the first insulation layer 304 the second pale tip component
302 is constructed by frame plating. As shown   ~1 ~ F E B 2003 -1s  in
Figures 15 and'17 the second pale yoke component 304 is stitched to a top
surface 308 and back and the first and second side edges 310, 312 and 314
of the second pole tip component. The stitching to the back edge 310 is
made possible by spacing the second and third insulation layers 3 I b and
318 from the hack edge 310. In the preferred embodiment the front end 320
of the second poly yoke component 303 is recessed in the head a distance
from the flare point (kP) as shown in Figures I S and 16. A,s stated
hereinabave the flare point is the point at which the second pole tip
component first commences to widen after the pore tip portion 322 as shown
in Figure 16. In all erabadiments of the invention it is preferred that the
flare point (FP) be recessed from the ZT'Fi and that the front end 320 of
the second pole yoke component be recessed from the flavre poirxt. xrt 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
etnb'odiment 4d0 of the present invention which employs a zero throat
height (ZTI-1] defining layer 402 which is located entirely between tho ABS
and the coil layer 404. The ZTH defining layer 402 not only more accurately
de~.aes the ZT1I, but It further decreases flux leakage between the first
and second pole pieces. The second pole piece includes a second pore yoke
component 4U6 . which is stitched at multiple locations to the second pole
tip component 408. As shovm ^ ~ in Fig. 19 the ZTH defining layer 402 has
forward and back edges 410 and 412 with a ffat~ portion 414 therebetween_
The ZTH defining layer 402 raay be constructed 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
between the second pole tip component 408 and the first pate piece layer so
as to minimize flux leakage) The insutation stack includes a first
insulation layer 4I6 of a thin layer ~f alumina and second and third
insulation layers 417 and 418 of baked photaresist. hocatedon top of layer
416 is the coil layer 420. The second ar<dlar third layers 417 and 418
preferably Completely cover a rear sloping portion of the ZTI-I defining
Layer 402 so 



.1 i FHB Zoa3 -16 that when the second pale yalce component 40b is stitched
to the second pale tip component 408 the second pole yoke component 406
will be located further from the -, first pole piece layer 419 so as to
zninirnize flux leakage. As shown in Figs. 19 and 20 the second pale yoke
component 406 is stitched to the top surface 422 arid the back and first
and second side edges 424, 426 and 42$ of the second pole tip component
408. The flare paint is shown in phantom at 430 in Fig.19. In the preferred
embodiment the front end 432 of the second pole yoke Component 406 is
recessed into the head from the Flare _ _ , paint 430. rt should be noted
that the flare point 430 is located an the flat portion 414 of the ZTH deft
ring layer. Accordingly, when the second pole tip cotuponent 408 is
constructed, light reflected from the Z`f1-T defining layer 402 during the
photo-patterning step will not cause reflective notching as discussed
hereinabvve. deflective notching will only be caused when the #lare paint
43 U is located an an underlying sloping portion. Tn the preferred
embodiment an extension 43 3 of the write gap layer 434 is located on top
of the insulation stack. In the construction of the head the layer 416
originally extended to the A~3S. The coil layer 420 and the insulation
layers 417 and 418 were then farmed Zn the preferred embodiment the portion
(not shown) of the layer 416 that originally extended forward of 436 is
removed anal the gap layer 434 and its extension 433 are deposited. This is
done sa that the gap layer 434 will not be altered ~, , by the processing
steps in snaking the insulation stack and the coil layer. Zt should noted
that during the existence of the portion afthe layer 416 forward ofthe
locatia~n 436 that the forward edge 410 of the ZTH defining layer was
protected during processing steps of the insulation stank and the coil
layer so that the ZTH of the head was not altered_ In Fig. 21 there is
shown a drtal layer magnetic head 50Q employing the multi stitch scheme of
the present invention Similarly to the magnetic head 400 shown in Fig_ 18
the head 500 in Fig_ 21 employs a ZTH deFning layer 502 which is located
under a rear portion of a second pole tip component 504, As shown in Fig.
22, the ZTFT defining layer S02 has forward and rear edges 506 and 508 with
a flat portion 510 located   ~. ~ ~ ~ s zoc~ ..17  therebetween_ The
insulation stack includes first and second coil layers 512 and 5 i4 and
first) second, third) fourth and fifth insulation layers S 16, 518, 520,
522 and 524. T'he .. ftrst insulation layer 516 abuts the write gap layer
526, ~'he first coil layer 512 sits directly on the first insulation layer
51 b and the insutation layers 5 I 8 and 520 are on the first coil layer 5
i 2_ The second coif layer 514 is directly on the third insulation layer
S20 and is cowered by the fourth and fifth insulation layers 522 and S24,
The second, third, Fourth and/ox fifth insulation layers cover a rear
portion, of the ZTkI defining layer 502 so that the flat portion S 10 of
the ~TH de~nxng layer extends fozward of the insulation stack, The second
pole tip component 504 of the sedond pole piece is located directly on the
gap Iayer 526 with a. flare point 52b located on the flat portion 510 of
the ZT~I defining layer so that reflective notching of the second pole
piece is obviated as discussed hereinabove. The insulation stank provides a
space between its forward position and side edges of the ~T~i deftning
layer. As shown in Fig. 22, the second pole yoke component 530 of the
second pole piece engages a tap surface 532 and first arid second side
edges 534 and 536 (See Fig. 23) ofthe second pole tip conapoitent. The
insulation stack with the coil layers 51.2 and 514 may be constructed
before or after the second pole tip component 504. In a preferred
earbodiment the second pole tip component 504 is constructed before the
insulation stack. After construction of the insulation stack a coin layer
portion (not shown) with the first insulation layer 516 located between the
,~TH defining Iayer 502 and the second pole tip component 504 is removed
and the gap layer 526, which is alumina, is fornned. Figs. 24A 24L7 show a
series of steps ~n constructing a dual coil prior art magnetic head 600 as
shown in fig. 241a. After construction of the insulation stack 6t12
including fast and second coil layers 604 and 606 a photoresist layer 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 component 612 of the second
pole piece is frame plated into the   



~~ ~ ~~~ ~aa~ _Ig _ opening 610 af~'ig. 24A and the phatoresist frame 608
is removed leaving the partially completed head as shown in Fig. 24B.
Another photaresist frame 6I4 is then spun on the head and photopatterned
to provide an opening 616 for construction of the second pale yoke
component 618 of the second pole piece. The second Layer cannponent 618 is
then frame plated in the opening 616 and the photoresist frame b I4 is
removed leaving the partially completed head b00 as shown in Fig. 24D. It
should be noted in this embodiment that the insulation stack covers the
rear ar back edge b20 of the second pole . ( tip component which prevents
the second pole yoke component 618 from engaging the back edge 62o. Figs.
25A-25C show a series of steps in the construction of the dual coi! layer
magnetic write head 500 of the present invention as shown in Fig. 21. In
Fig. 2SA a photoresist Ixyer S40 is spun on the head and is photopatterned
to provide an opening 542. Zn Fig. 25$ the second pole tip companez~t 544
of the second pole piece ha.s been frame plated in the opening 542 in Fig.
25A and the photaresist patterns 540 has been removed, and another
photoresist layer S44 is spun on the head and is photapatterned to provide
an opening 546. The-second pole yoke component 530 is frame plated into the
opettin,g 546 in Fig. 258 and the photaresist frame 544 is then remorred
leaving the partially completed head shown at 500 in F`ig. 25C. rn this
embodinxent the insulation  stack 550 is spaced from the back edge 528 of
the second pole tip component and the openixtg S42 in the phataxesist 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 cotefiguxing
the second pole yoke component S30 about the back and side edges a;f the
second pole tip component 504. In rig. 26 an embodiment 700 of a partially
completed rtxagnetic head is shown wherein a prior art stitching
arrangement is employed in eoxnbinatian with a ZTfi defining layer 702 that
is located entirely between an ABS and the coil layer 704. It caa be seen
from this embodiment that the stitching area between the sacond pale tip
'~~ ~ F ~ B Q003 -.I9  component 706 and the second pale yoke component 708
of the second pale piece is quite Large in oxder to obtain the required
flux transfer between these layers. Ttr Fig. 27 the present invention is
employed to improve the stitching arrangement of a magttctic head 800
wherein the second pole yoke component 802 is stitched at , multiple
surfaces to the second pole tip component 804. The second pole yoke
component 802 is stitched to a significantly smaller top surface 80b and
back and first and second side edges 808, 810 and 812. ' The Z1'EI defining
layer is shaven at 814. Figs. 28-31 illustrate still another embodiment 900
of the present magnetic head After construction of the ZTH defining Layer
902 and a write gap layer 90~ thereon a slender second pole tip component
904 may be oonstructed thereon by frame platingAfter 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 sa that it is spaced from baclr and fiirst and
second side edges l 10, 912. and 914 ofthe second pole tip component.
Alternatively, the second pole tip component 904 xnay be constructed after
construction of the coil Layer 905 and the insulation layer 906 and 908.
The spacing pxovides a U-shaped trench around. a back portion of the second
pole tip cor~aponent 904 for the placement o~ the front portion of the
second pole yoke component 9l6 which will be discussed hereinafter. Fig. 29
shows the spaced configuration between the second i~asulation layer and the
first and second side edges ' 912 and 914. In Fig. 30 the second pole yoke
component 9I b 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 9I $ and 920 in Fig. ~ I _
This will permit full area stitching between the front portion of the
second pole yoke component and the first attd second side edges 912 and 914
with less,material of the franc portion of the second, pole yoke component
916 adjacent the first pole piece for the purpose of minianizing flux
leakage therebetween_   ,~. ~ Fps zoos 



-z0  Fig. 32 illustrates another embodiment 1000 of the present invention
wherein the Z'fH defining layer 1002 is inset within a recess of the first
pole piece layer 1004. The ZTH defining layer has a front edge 1U06 which
defines the ZTl-I ofthe head. The ZTH layer 1002 is also the first
insulation layex (z 1 ) o f the insulation stank. The write gap layer 1008
is directly on the ZTI~ defining layer 1402. The second pole tip component
1009 is directly on the write gap layer 1008 and the insulation stack l010
is spared from a rear or back edge 1012 of the second pole tip companen~t.
The second pole yoke component 1014 engages the top surface 1015 as well as
the back edge 1012 and first and second side edges of the second pole tip
component as discussed hereina.bove. The inset ZT$ deFaing Layer 1042
provides extra insulation between the second pole piece and the first pale
piece 1404 to rninirnize flux leakage therebetween. Fig. 33 illustrates
still another embodiment 1100 of the present invention wherein the first
pale piece layer 1102 is recessed a distance from the ABS to provide a well
for placement of at least a~ portion of the insulation stack 1104 with at
least one coif Layer 1 I06. 'this embodiment has a second pole tip
component I 1.08 with a back edge 1110 which is spaced from a front porkion
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 ofthe second pole tip component so as -.t
to provide the multi- stitching schenne of the present invention. The ZTH
may be defined by an inset insulation layer 11 I6 with the ZTH at edge 1118
as described for the embodiment 1,040 in Fig. 32. Clearly, other
embodiments and modifications of this inwentian will occur readi ly to
those of ordinary skill in the art in view of these teachings. Therefore,
this invention is to be Iinnited only by the following claims, which
include all such embodiments and modifications when viewed in conjunction
with the above specification and aacampanyia~g drawings.   A ,~ ~ ~~~ ~aa~
-2z  CT,AIlYfS I. A magnetic iZead with a front located air bearing surface
(ABS), a rear located back gap and a top and a bottom comprising: first and
second pole pieoa Layers, the second pale piece layer having a front
located second pole tip comQonent and a rear located second pole yoke
component; a gap layer; the first pole piece Iayer and tlae second pole tip
component being separated by the gap layer at said A.)3S 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 coitl layer embedded therein; the ixisulatian stack being
sandwiched between the frst pole piece layer and said second pole yoke
component and being located between the second pole tip component and said
back gag; the second pole tip cortxponcnt being bounded by front and rear
edges, first and second side edges and top arid bottom surfaces, the front
edge being located at said ABS; and the second pole yoke component barring
a front portion that engages the tap surface, the rear edge and the first
and second side edges of the second pole tip component.   



,~ ~ F~~ zao~ -22  2. A magnetic head 2~s claimed iti claim I, including:
a. zero throat height (ZTI~) defining layer directly on the first pale
piece layer and located entirely between the AI3S said at least one coil
layer; 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 layer and the second pale tip component first commence to
separate after the AHS. 3. A magnetic head as claimed in claim 2,
including: the second pole tip component having a flare point that divides
the second pule tip component into a :front located pole tip portion and a
rear located widened portion, the pole tip portion having a substantiaXly
ut~iforz~n width and the widened portion progressively widening in a
direction rearwardly from the flare point; and the second pole yoke
component engaging the second pale tip component roarwardly of said flare
paint. 4. A mxgrnetic head as claimed in 3, wherein the #lare point is
located reaxwardly o~the Z'Z'H. S. A magnetic head as clainxed in claim 3,
wherein the ZTH defining layer is on tczp of the gap layer. 6. A magnetic
head as claimed in claim 3, wherein the gap layet~ is on top of the ZTH
defining layer.   ..i 1 FE s zoos -z~  '7. A magnetic head as claimed in
claim 2, 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
pale tip component covering a front portion of the ZT~ defining layer. 8. A
magnetic head as claimed in claim 7, wherein said at least one coil laycx
is the only coil layer. A ri~agnetic head as claimed in claim 7, whezein
said at feast one coil layer zs two coil layers I0. A magnetic head as
claimed in clazm 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 pale tip porkion having a substantially
uniform width and the widened portion progressively widening in a direction
rearvvaxdlyfrom the hare paint; r the flare paint being located rearwardly
of the zT~I acid on said flat top surface ofthe ZTH defzning layer; and the
second pole yoke component engag;ng the second pole tip component
rearwardly of said flare point.   ,11 fi~B zoo3 11. A rrragnetic head as
claimed in claim I0, including: the second pale tip component having a
flare point that divides the second pole tip Component into a front located
pole tip portion and a rear laCated widened poztion) the pole tip portion
having a substantially uniform width and the widened portion progressively
widening in a direction rearwardly from the #lare paint; and the second
pale yoke component engaging the seeoz~d pole tip component rearwardly of
said flare point. 1.2. A magnetic head as clairaed in claim 11, wherein the
flare point is located rearwardly of the ZTH. 13. A magnetic head as
claimed is claim. 12, including: a portion of said insulation stack
covering said rear edge as ~uveh as a rear portion of the ZTH defining
layer; and the second pole tip component covering a front portion of the
ZTI~ defining layer. 14. A magnetic head as claimed in claim 13, wherein
the gap layer is on top of the Z'TH defining layer. 15. A magnetic head as
elxinned in claim I4, wherein said at least one call layer is the only coil
Layer. 16. A magnetic head as claimed in claim 14, wherein said at least
one coil Layer is two tail layers.   s~ -~S I 7. A magnetic head as claimed
in claim 13, wherein the gap layer is also the first insulation layer of
the insulation stack. 1$. A magnetic head as claimed in claim 17, wherein
said at Least one coil 



layer is the only coil layer. 19. A magnetic head as claimed in claim I7,
wherein said at least one coil layer is two coi.I layers. 20. A magnetic
head as clairaed in claim 1, including: one of the insulation layers of the
insulation stack being spaced firom each of the rear edge and the first
attd second side edges of tire 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 component being located within said U shaped trsnch.
21. A niag~etic head as claimed irr claim 2a, including: a zero throat
height (ZTI~ defining layer directly on the first pole piece layer and
Iocavt~t entirely between the ABS said at Least and coil layer; and the
Z1'Fl 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 corntmenGe to separate after
the A$S.   .~ ~ ~ Fps zoa~ 22. A magnetic head as claimed in claim 21,
including: the ZTI-~ defining layer haviu;g a flat surf$ce between its
front and rear edges; and the second pale 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 unifacm width and the widened portion pragxessively
widening in a direction rearwardly from the flare paint; the flare point
being located rearwardly of the Z'fH and an said flat top surface of the
ZTH defining layer; and the second pole yoke component engaging the second
pole tip component reaz wardly o~ said flare point. 23. A magnetic head as
claimed in claim 22) including: a portion ofsaxd 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 deft ping
layer. 24. A magnetic head as claimed in claim Z3, wherein the gap Layer is
on top of the ZTH defining layer. 25. A magnetic head as claimed in claim
2~, wherein the gap layer is also the 



first insulation Layer of the insulation stack   ~ ~ ~~~ ~oo~ 26. A
magnetic head as claimed in claim 25, including: the insulation stack
having at Least fi~tst, second and third insulation layexs wherein the
first insulation layer is a bottom looated insulation layer; an$ said one
ofthe insulation layers being said first insulation Layer. 27. A magnetic
head as claimed in claim I, inciuding: the insulation stack having at least
first, second and third xusulatiora layers wherein each insulation layer
has a front portion with a forward edge; a rear portion of the second pole
tip cornponent being on the front portion of the fast insulation layer so
that the formed edge of the first insulation layer defines a zero throat
height (Z~ where the second pole tip Gornponent first commences to separate
from the ~xst pale 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 t, including: the first pole piece layer having a
recess that commences at a zero throat height (ZTT~j location that is
spaced froze the ABS a distance and that extends from the ZT~ location
rearwardly into the head; a zero throat height (ZThT} defining Layer
located within said recess and having a~front edge at said ZTH location so
as to define a zero thxoat height (ZfT~ of the head where the first pole
piece az~d the second pole tip component first commence to separate after
the ABS.   ~~~ ~~li~ 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
Component to form a r1 shaped trench adjacent the second pole tip
comiponent; and said front poztion 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 c4mpoz~et~t having a flare point
that di~rides 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 reanwardly from the flare point; and the second pale yoke
component engaging the second pole tip carapoz~ent rearwardly of said dare
point. 



3I. A magnetic head as claimed in claim I, including: said first pole piece
layer having a recess that is located rearwardly of said AHS; and the
insulation stack and said at least one coil layer being located within said
recess   ~~11 F E B ~Da3 32. A magnetic head as ctain~ed in claim 31,
including: one of the insulation layers ofthe insulation stack being spaced
from each ofthe rear edge arid the first and secoztd side edges of the
second pole tip camp`anent to form a U shaped trench adjacent the second
pole tip component; and said front portion of the second pole tip
conapanent 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 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 rearwardiy from the flare point; and the second
pole yolre component engaging the seoond pale tip component rearwardly of
said flare point. 34. A nnerged magnetic head that has an air bearing
surface (ABS) comprising. a write head including: first and second pale
piece layers, the second pole piece Iayer laving a second pole t~ 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
A135 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;   ~~ ~ EEC Q003 -~o . 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; 1 the second pole tip component being 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 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 . a read head ineludit~g: a. sensor and first and second gap layers;
fhe seasor being sandwiched between the first and second gap layers; first
and second ferramagnetic 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 n~agnetie head as claimed in claim 34, including: one of the
insulation layers of the ansulati an stack being spaced from each of the .
' rear edge arid the first and second side edges of the second pole tip
companent~to farm a U shaped trench adjacent the second pole tip component;
and said front portion ofthe second pole yoke component being located
within said U shaped trench.   ~'I 1 F` E 8 2003 -31 35. A merged magnetic
head as claimed in claim 35, including: a zero throat height (zTl~ defining
insulation layer directly on the first pole piece layer attd located
entirely between the ABS said at least one coil layer; 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 fmnt and tear 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 tare point
being located rearwardly of the ZTfi and an said flat top surface of the
ZTl-I defining layer; and the second pole yoke compo~zent engaging the
second pale tip component 



rearwardly of said flare point. 38. A merged magnetic head as clairraed 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 tlae second
pole tip component coverzng a front portion of the ZTH defining layer.
~'I 1 FEB ~C~u~ -32 _ 39. A magnetic disk drive that includes at least one
merged magnetic head that has an air bearing surface (AB~S)) the disk drive
comprising: the merged magnetic head having a write head portion that
includes: ~xst 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 A$S and the first pole piece Iayer anal
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
coraponent and being located between the second pole tip component and said
back gap; the second pate tip component being bounded by front and rear
edges, f rst and second side edges and top and bottom surfaces) the front
edgy being located at said ABS; and ' the second poly 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; the ;merged
magnetic head having a read head portion that includesv a read sensor and
first and second gap layers; tire 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 piece
Iayer being a. common layer.   1 ~ EEB ~oa~ 



-33 a Frame; a magnetic disk rotatably supported on the frame; a support
mounted an the ft`ame for supporting the merged magrTetic head in a
transdueing 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 far exchanging
signals with the merged magnetic head, for controlling movement of the
magnetic disk and far controlling the position ofthe 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
reax edge and the fizst and second side edges of the second pole tip
component to form a U shaped trench adjacent the second pole tip eompanent;
and said front portion ofthe second pole yoke component being located
within said U shaped trench.   ~1 ~ ~~B ZDD3 -34 41. A magnetic disk drive
as claimed in claim 4~, including: a, xexo throat height (Z'fF~) deianing
layex directly on the ixrst pole piece layer and located entirely between
the A$S said at feast one coil layer; and the ZTH defining layer having
froztt and rear edges wherein the front edge defines a zero throat height
(ZTT~} of the head where the l~rst pole piece layer and the second pale tip
component first Commence to separate after the ABS. 42. A magnetic disk
drive as claimed in claim 41, including. the ZTH defining layer hawing a
flat surface between its front and rear edges; and the second pole tip
component having a dare point that divides the second pole tip cantponent
into a front located pole tip portion and a rear located widened portion,
the pole tip portion having a substantially uniform width and the widened
portion progre$slvely widex~ir~ in a direction rearwardly from the flare
point; the flare point being located rearwardly of the ZTki arid on said
flat top surface ofthe ZTH deF~aing layer; and the second pole yoke
component engaging the seGOnd pole tip component rearwardly of said flare
point. i ' 43. A magnetic disk drive as claimed in claim 42, including: 



a portion of said insulation stack covering said rear edge as well as a
rear portion of the ZTfI defining layor; and the second pole tip cotnpanent
covering a front portion of the ZTfi defining layer.   ~1 ~ ~~~ ~oa3 -~5
44. A method of making a magnetic head that has a front located air bearing
surface CABS), a rear located back gap and a top and a bottom comprising:
forming first and second pole piece layers, the second pole piece layer
hawing a second pole tip component and a second pole yoke component;
fanning 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 pale yoke component at said back dap;
forming an insulation stack that includes a plurality of insulation layers
arid at leavst one coil layer embedded therein between the f rst pole piece
layer and said second pole yoke component and located between the second
pole tip component and said back l~P: forming the second pole tip component
with front and rear edges, first and second side edges and top and bottom
surfaces, the (rant edge being located at said ASS; and farming the second
pale yoke component with a front portion that engages the top surface, the
rear edge and the fi;st and second side edges of the second pale tip
carnpanent. 45. The method as claimed in claim 44, including: forming a
xexo throat height (~TH) deFning insulation layer directly on the first
pole piece layer and located entirely between the A135 said at least one
coil layer, a,nd 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 fcrst pole piece layer and the second pole tip component
first commence to separate after the ABS.   e~ ~ FED zoa~ -36  



46. The method as claimed in claim 45, including: forming the ZTH
deflniLayer with a top flat surface between its front and rear edges; and
farming 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. 47. '1~he method as claimed in olaim 4.6,
ineludi~ng: farming 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 unifozm 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 pale tip component rearwardly of said
flare paint. 48. The method as clamed in claim 4?, whexein the flare point
is formed rearwardiy of the Z'f~T. 49. The method as claimed in claim 4$,
wherein the flare paint is formed rearwardly of the ZTH.   ~~ ~ ~~e Zaa3
-.37  50. The r~aethod as claimed in claim 49, wherein the pap layer is
farmed an tag of the ZTH defining insula.tton Layer. 51. The method as
claimed itt claim S0, wherein said at least one coil layer is farmed as the
only coil layer. 52. The method as claimed in claim 50, wherein said at
least ore coil layer is foxcned as two coil layers. 53. The method as
olainaed in claim 49, wherein the gap 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.
SS. The method as claimed in claim 53, wherein said at least one coil layer
is fozmed as two nail layers. ' 56. The method as claimed in claim 44,
including: farming one of the insulation layers ~ ai` tha insulation stack
in a spaced relationship with respect to each ofthe rear edge and the first
and second side edges of the second pole tip cotuponc~nt to form a rl
shaped trench adjacent the second pale tip component; and forming said
front portion of the second pale yatce cornpanent within said t~ shaped
trench 



~ ~ ~ E ~ 2003 -3 $ 5?. The method as claimed in claim S6, including:
farming a zero throat height (ZTH) defining layer directly on the first
pale piece ,~ layex and located entirely between the ABS sand at least one
coil Layer; and fomung the 2'I-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 component first
commence to separate after the ABS. S$. The method as claimed in claim 57,
including: forming the ZTH defining layer with a top flat surface between
zts front xnd rear edges; axed forming the second pole tip component with a
flare point that divides the second pole tip component into a front located
pole tig pox-tion 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 fmm the flare point; form~inig the flaxe
point rearwardly of the ZTf-T 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 S8 including: a portion of said insulation stack being
farmed 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.   1 ~ ~ E B 200 -39  60. The method as
claimed in claim 5~ wherein the gap layer is formed on 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 othe insulation stack. 6z. 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 farming said one of the insulation layers as said first insulation
layer. 63) The method as claimed in claim 44 including: forming the frst
pole piece layer with a recess that commences at a zero throat height (Z't~
locataan that is spaced fror~n the ABS a distance and that extends from the
ZTT~ location rearwardly into the head; and forminga zero throat height
(Z'T~ defining layer within said recess and having a ront edge at said
ZTI-~ location so as to define a zero throat height (ZT~ of the head where
the first pole piece and the second pole tip component first commenoe to
separate after the ABS.   ~ ~ ~ ~ s zoo3 64. The method as claimed in claim
63 including: forming one of the insulation layers of the insulation stack
in a spaced relationship with t~espect to each ofthe rear edge and the
first and seaon~ side edges of the second pole tip component to foam a
U~shaped trench adjacent the second pale tip component; and forming said
front portion of the second pole yoke component within said U shaped
trench, 65. The method as claimed in claim 64 including: farming 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 fxom the
fta~re point; and engaging the second pole yoke component with the second
pole tip component rearwardly of said #Iare point. 66. The method as
claimed in claim 44 including: forming said first pole piecx layer with a
recess that is located rearwardly of said .A.>3S; and forming the
insulation stack end said at least oz~e coil Iayer within said recess.
.11 DEB 20~~ m 67. A, method as claimed in claim d6 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 farnn a 'U shaped trench adjacent the
second pole tip component; and forming said firont portion of the second
pole yoke component within said '~U' 



Shaped trench. 68. 1'he method as claimed in claim 67 including: forming
tl~e 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 rearwxrdly
from the flare point; and eangagitig the second pole yoke component with
the second pale tip component rearwardly of said flare point. 69. A method
of making a merged magnetic head that has an air bearinig surface (ABS)
comprising: making a read head portion as follows: forming a sensor and
first at~d second gap layers wherein the sensor is sandwiched between the
first and second gap layers; and fortming first and second ferromagnetic
shield layers with the first and second gap layers being sandwiched between
the first and second shield layexs; making a write head portion as follows:
forming first and second pole piece layers, the second pole piece Iayer
having a second dale tip component and a second pole yoke component and
wherein the second shield layer and the first pale piece layer are a Gammon
layer, and   1 ~ ~~s zoos -az  ~`onmir~g a gap layer; separating the first
pale piece layer grad the second pole tip component with the gap layer at
said A$S and connecting the first pole piece layer and the second pale yoke
component at sand back gap; forming an insulation stack that includes a
plurality of insulation layers arid 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 compor~er~t and said t~xcl~ ~P~
forming the second pale 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 pale yalGe component with a front
portion that engages the tap surface, the rear edge and the first xnd
second side edges of the second pole tip Component. 



70. The method as Claimed in, claim 69 inelttdiz~g: fonnimg one of tl~e
insulation layers of the insulation stack in a spaced relationship with
respect td each of tf~e rear edge and tire 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.   .t ~ ~E~ zaa~ -43  71. The method
as clainned an claim 70 including: farming a zero throat height (ZT'1~ def
ping insulation lager directly on the first pale piece layer and located
entirely between the Aa~S said at least 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
piece layer a.z~d the second pole tip component first commence to separate
after the ABS. 72. The method as claimed in claim ~'1 including: forming
the ZT~i defining layer with a tap flat surface between its front and rear
edges; and forming the second pole tip component with a flare point that
divides the second polo tip comparien~t into a $ont located pole tip
portion and a rear located widened portion, the pole tip portion having a
substantially unifonn wxdtlt~ and the widened portion progressively
widening in a direction rearwardly from the flare point; forming the #lare
point featwardly of the Z'f'H and on said lat top surface of the ZTH
defining layer; and engaging the second pole yoke component with the second
pole tip component rearwardly of said dare point. 73. The method as claimed
in claim 72 including: a portion of said insulation stack being formed to
cover said rear edge ass well as a rear portion ofthe Z'~T~ defining layer;
and fotxning the second pole tip component to cover a front portion of the
ZTki defining Iayer. ***** a .A9n%.ASf9.A@f?.A@L.A5L .AS9.AyL,.Ay .An 
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