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(57) ABSTRACT 

The present invention relates to a head having an air bearing 
surface for confronting the surface of a storage medium. The 
head includes a ?rst pole that is spaced apart from a second 
pole. At least one non-magnetic spacer is positioned between 
the ?rst pole and the second pole such that the ?rst pole is 
magnetically decoupled from the second pole. In a further 
aspect, one or both of the ?rst pole and the second pole can be 
elliptical in shape. 
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RECORDING HEAD FOR REDUCING SIDE TRACK 
ERASURE 

FIELD OF THE INVENTION 

[0001] The present invention relates to a recording head, 
and more particularly but not by limitation to a recording head 
for a data storage assembly. 

BACKGROUND OF THE INVENTION 

[0002] In an electronic data storage and retrieval system, a 
transducing head typically includes a Writer for storing mag 
netically-encoded information on a magnetic disc and a 
reader for retrieving that magnetically-encoded information 
from the magnetic disc. The reader typically consists of tWo 
shields and a magnetoresistive (MR) sensor positioned 
betWeen the shields. Magnetic ?ux from the surface of the 
disc causes rotation of the magnetiZation vector of a sensing 
layer of the MR sensor, Which in turn causes a change in 
electrical resistivity of the MR sensor. This change in resis 
tivity of the MR sensor can be detected by passing a current 
through the MR sensor and measuring a voltage across the 
MR sensor. External circuitry then converts the voltage infor 
mation into an appropriate format and manipulates that infor 
mation as necessary. 

[0003] The Writer portion typically consists of a top and a 
bottom pole, Which are separated from each other at an air 
bearing surface of the Writer by a gap layer, and Which are 
connected to each other at a region distal from the air bearing 
surface by a back gap closer or back via. Positioned betWeen 
the top and bottom poles are one or more layers of conductive 
coils encapsulated by insulating layers. The Writer portion 
and the reader portion are often arranged in a merged con 
?guration in Which a shared pole serves as both the top shield 
in the reader portion and the bottom pole in the Writer portion. 

[0004] To Write data to the magnetic media, an electrical 
current is caused to How through the conductive coils to 
thereby induce a magnetic ?eld across the Write gap betWeen 
the top and bottom poles. By reversing the polarity of the 
current through the coils, the polarity of the data Written to the 
magnetic media is also reversed. Because the top pole is 
generally the trailing pole of the top and bottom poles, the top 
pole is used to physically Write the data to the magnetic 
media. Accordingly, it is the top pole that de?nes the track 
Width of the Written data. More speci?cally, the track Width is 
de?ned by the Width of the top pole near the Write gap at the 
air bearing surface. 

[0005] In magnetic recording, it is desirable to improve the 
areal density at Which information can be recorded and reli 
ably read. This desire has led to a trend toWard shorter bit 
length along a magnetic recording track and a shrinking track 
Width. NarroW track Widths are achieved by use of narroW 
pole tips at an air bearing surface (ABS) of the head. 

[0006] Elements of conventional Writers do not properly 
contain the magnetic ?ux Within the elements themselves and 
part of the ?ux leaks into adjacent elements. The result of this 
leakage is unintentional erasure of side tracks due to the 
parasitic ?eld established near the susceptible soft under 
layer structure Within the media. Additionally, the need to 
increase magnetic recording density results in reducing the 
siZe of the read element and shields, causing instability of the 
domain Wall structure. This instability leads to degradation of 
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head performance and increased error rate. Thus, in conven 
tional head designs, there exists increased parasitic affects 
from the siZe and shape of the Write portion components and 
reduced magnetic stability of the read portion leading to loW 
head performance and side track erasure. 

[0007] Therefore, elements of the recording head need to be 
siZed and positioned such that the parasitic ?eld may be 
reduced or eliminated by improving the spin structure to be 
less susceptible to dynamic distortion and the read portion 
needs to provide a more stable magnetic shield having high 
permeability. 

SUMMARY OF THE INVENTION 

[0008] The present invention relates to a head having an air 
bearing surface for confronting the surface of a storage 
medium. The head includes a ?rst pole that is spaced apart 
from a second pole. At least one non-magnetic spacer is 
positioned betWeen the ?rst pole and the second pole such that 
the ?rst pole is magnetically decoupled from the second pole. 
In a further aspect, one or both of the ?rst pole and the second 
pole can be elliptical in shape. 

[0009] Another aspect of the present invention relates to a 
head having a read element and ?rst and second read shields 
positioned on opposite sides of the read element. The ?rst and 
second shields can be elliptically shaped. In a further aspect, 
the read shields can be formed by a laminated structure to 
include alternating ferromagnetic and non-ferromagnetic 
layers With an anti-ferromagnetic exchange coupling imple 
mented betWeen adjacent ferromagnetic layers. 

[0010] Yet another aspect of the present invention relates to 
a magnetic recording head having a Write portion including a 
?rst pole de?ning a bearing surface plane and a second pole 
spaced apart from the ?rst pole to de?ne a gap therebetWeen. 
A yoke is coupled to the ?rst pole and positioned betWeen the 
?rst pole and the second pole. A read portion includes a read 
element positioned on a side of the second pole opposite to 
that of the ?rst pole and a pair of read shields are positioned on 
opposing sides of the read element. The pair of read shields 
are spaced apart from the second pole. A non-magnetic shield 
is positioned betWeen the Write portion and the read portion. 

[0011] Other features and bene?ts that characteriZe 
embodiments of the present invention Will be apparent upon 
reading the folloWing detailed description and revieW of the 
associated draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is an isometric vieW ofa disc drive. 

[0013] FIGS. 2-6 are cross-sectional vieWs of magnetic 
heads according to alternative embodiments of the present 
invention. 

[0014] FIGS. 7-10 are schematic top doWn vieWs of Writer 
portions in accordance With alternative embodiments of the 
present invention. 

[0015] FIGS. 11-12 are schematic top doWn vieWs of reader 
portions in accordance With alternative embodiments of the 
present invention. 

[0016] FIG. 13 is a cross-section vieW of a read portion 
according to an embodiment of the present invention. 
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DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

[0017] FIG. 1 is a perspective vieW ofa disc drive 100 in 
Which the present invention is useful. Disc drive 100 can be 
con?gured as a traditional magnetic disc drive, a magneto 
optical disc drive or an optical disc drive, for example. Disc 
drive 100 includes a housing With a base 102 and a top cover 
(not shown). Disc drive 100 further includes a disc pack 106, 
Which is mounted on a spindle motor (not shoWn) by a disc 
clamp 108. Disc pack 106 includes a plurality of individual 
discs 107, Which are mounted for co-rotation about central 
axis 109. Each disc surface has an associated slider 110, 
Which is mounted to disc drive 100 and carries a read/Write 
head for communication With the disc surface. 

[0018] In the example shoWn in FIG. 1, sliders 110 are 
supported by suspensions 112 Which are in turn attached to 
track accessing arms 114 of an actuator 116. The actuator 
shoWn in FIG. 1 is of the type knoWn as a rotary moving coil 
actuator and includes a voice coil motor (VCM), shoWn gen 
erally at 118. Voice coil motor 118 rotates actuator 116 With 
its attached sliders 110 about a pivot shaft 120 to position 
sliders 110 over a desired data track along a path 122 betWeen 
a disc inner diameter 124 and a disc outer diameter 126. Voice 
coil motor 118 operates under control of internal circuitry 
130. Other types of actuators can also be used, such as linear 
actuators. 

[0019] In accordance With the present invention, several 
con?gurations for the read/Write head carried by slider 110 
are described beloW. Elements of the read/Write head can be 
of different shapes and siZes as Well as be positioned differ 
ently With respect to other elements. FIGS. 2-6 are cross 
sectional vieWs for different read/Write heads. FIGS. 7-10 are 
schematic vieWs of alternative Writer portions of the read/ 
Write heads and FIGS. 11-13 are schematic vieWs of alterna 
tive reader portions of the read/Write heads. 

[0020] FIG. 2 illustrates a cross-sectional vieW of a read/ 
Write head 200 that is taken along a plane normal to a bearing 
surface 201 of the read/Write head 200. Read/Write head 200 
can be incorporated into disc drive 100 of FIG. 1. Read/Write 
head 200 includes a Write portion 202 and a read portion 204, 
Which are separated by a gap 206. In FIG. 2, the Write portion 
202 includes a main (or ?rst) pole 207 spaced apart from a 
return (or second) pole 208 by a yoke 210 and a back via 212. 
A Write coil 214 is positioned betWeen main pole 207 and 
return pole 208. 

[0021] Additionally, a ?rst spacer 215 is positioned 
betWeen the yoke 210 and back via 212 and a second spacer 
216 is positioned betWeen return pole 208 and back via 212. 
The ?rst spacer 215 and second spacer 216 can be non 
magnetic in order to magnetically decouple the main pole 207 
from the return pole 208. The ?rst spacer 215 and second 
spacer 216 act to reduce distortion of magnetic spin structures 
of yoke 210 and return pole 208 that can occur due to inter 
actions With back via 212. Additionally, spacers 215 and 216 
can prevent magnetic ?ux leakage from the main is pole 207 
to return pole 208. In one embodiment, spacers 215 and 216 
can be of any non-magnetic material, including metallic 
materials such as Ru, Cu, Cr, Au, Ag and/or alloys thereof. 
The material can also be an insulating material such as alu 
minum oxide. In the embodiment illustrated, return pole 208 
de?nes a plane 218 that is displaced (recessed) from bearing 
surface 201. Thus, a greater separation exists betWeen return 
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pole 208 and a corresponding media than the separation 
betWeen bearing surface 201 and the media. By recessing 
return pole 208 from bearing surface 201, any magnetic ?elds 
emanating from return pole 208 Will have a reduced parasitic 
effect upon the magnetic storage media. 

[0022] Read portion 204 includes read shields 220 and 222, 
respectively, Which are positioned on opposing sides of a read 
element 224. In one embodiment, read element 224 can 
include a giant magnetoresistive stack. Read portion 204 is 
spaced apart from Write portion 202 to reduce magnetic ?ux 
leakage from return pole 208 to read portion 204. In one 
embodiment, gap 206 betWeen Write portion 202 and read 
portion 204 is of a distance greater than the distance from 
bearing surface 201 to plane 218. In an additional embodi 
ment of the present invention, an electromagnetic shield 226 
is located Within gap 206, Which further protects the read 
element 224 from any induced current produced by Write coil 
214 and/or returnpole 208. Shield 226 can be a non-magnetic, 
electrically conductive material to prevent disturbance in 
operation of read element 224. 

[0023] FIG. 3 is a cross-sectional vieW of an alternative 
embodiment of the present invention. Read/Write head 250 
has an air bearing surface 251 and includes a Write portion 
252 and a read portion 254 that is spaced apart from Write 
portion 252 by a gap 256. Write portion 252 includes a main 
pole 258, a yoke 260, a back via 262, a return pole 264 and a 
Write coil 266. A ?rst non-magnetic spacer 268 is positioned 
betWeen yoke 260 and back via 262 to magnetically decouple 
main pole 258 from back via 262. Furthermore, a second 
non-magnetic spacer 270 is positioned betWeen return pole 
264 and back via 262. As illustrated in FIG. 3, return pole 264 
is of a substantially similar shape to that of yoke 260. Addi 
tionally, the siZe of main pole 258 and shield 272 separating 
Write portion 252 and read portion 254 can be of reduced siZe 
When compared to similar elements illustrated in FIG. 2. 
Read portion 254 includes read shields 274 and 276 that are of 
reduced siZe compared to shields 220 and 222, respectively, 
of FIG. 2. Read element 278 is positioned betWeen shields 
274 and 27 6. 

[0024] In accordance With a further embodiment of the 
present invention, a read/Write head 300 is illustrated in FIG. 
4. Read/Write head 300 includes a Write portion 3 02 and a read 
portion 304 separated by a gap 306. In this embodiment, Write 
portion 302 only includes a main pole 308, a yoke 310 and a 
Write coil 312. The elimination of a return pole and a back via 
prevents magnetic ?elds from disturbing a corresponding 
storage medium (such as through a side track erasure) and 
elements of read portion 306. Read portion 306 includes ?rst 
and second read shields 314 and 316 With a read element 318 
disposed therebetWeen. 

[0025] FIG. 5 is a cross-sectional vieW of an alternative 
embodiment of the present invention. In this embodiment, 
read/Write head 350 includes a Write portion 352 and a read 
portion 354 separated by a gap 356. Read portion 352 
includes a main pole 358, a yoke 360 and a Write coil 362. In 
this embodiment, main pole 358 and yoke 360 are positioned 
closer to read portion 354 than Write coil 362. As a result, 
Write coil 362 is less likely to disturb operation of elements of 
read portion 354, Which includes a ?rst and second shields 
364 and 366 With a read element 368 disposed therebetWeen. 

[0026] In accordance With a further embodiment of the 
present invention, multiple return poles can be used in the 
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Write portion of the read/Write head. As illustrated in FIG. 6, 
read/Write head 400 has an air bearing surface 401 and 
includes a main pole 402 coupled to a yoke 404. A leading 
return pole 406 is coupled to yoke 404 through a leading back 
gap closer 408 While a trailing return pole 410 is coupled to 
main pole 402 through a trailing back gap closer 412. A ?rst 
pancake Write coil 414 is Wound around an axis of back closer 
408 and electrically isolated from main pole 402 by insulator 
416. Additionally, a second Write coil 420 is Wound around an 
axis of back closer 412 and insulated from main pole 402 by 
insulator 418. Current ?oWs in coil 420 in a direction opposite 
to that of coil 414. If desired, a single helical coil can be used 
that Wraps around a major axis of main pole 402. Addition 
ally, read/Write head 450 includes biasing layers 422 and 424 
as Well as a front shield 426. In one embodiment, biasing 
layers 422 and 424 are made of an anti-ferromagnetic mate 
rial to assist in returning a gradient associated With main pole 
402 to be parallel to airbearing surface 401 of read/Write head 
400. Front shield 426 can alloW a reduced distance betWeen 
main pole 402 and trailing return pole 410 and prevent 
unWanted magnetic ?elds from affecting the storage medium. 
Read shields 430 and 432 are positioned on either side of a 
read element 434 and are spaced apart from leading return 
pole 406. 

[0027] Portions of the Write elements can be of different 
shapes and siZes in accordance With embodiments of the 
present invention. As illustrated in FIGS. 7-10, different con 
?gurations for elements of the Write portion are illustrated, 
such as various elliptical shapes. These elliptical shapes cre 
ate a repeatable uniform domain structure and reduce para 
sitic effects in the Write elements. Further description of ellip 
tical shapes of the Writer portion can be found in Us. Pat. 
App. 2004/0021985, entitled “Rounded Top Pole”, the con 
tents of Which are incorporated by reference. Various mate 
rials can also be chosen for the Writer elements. For example, 
the material can be magnetically isotropic or have a uniaxial 
magnetic anisotropy that can be oriented parallel to an air 
bearing surface of the top pole. It is Worth noting that the 
various elements for the Write portions illustrated are inter 
changeable With the same elements in alternative Write por 
tions. For example, the main pole 522 of Write portion 520 
shoWn in FIG. 8 can replace the main pole of any of the Write 
portions in FIGS. 7,9 and 10 as Well as be implemented in the 
Write portions of FIGS. 2-6. 

[0028] In FIG. 7, Write portion 500 includes a main pole 
502 having a pole tip 504. Write portion 500 also includes a 
yoke 506, a back via 508 and a return pole 510. Main pole 502 
and back via 508 are substantially circular. Additionally, yoke 
506 and return pole 510 are elliptically shaped and have a 
major axis perpendicular to a bearing surface 512. In an 
alternative embodiment, yoke 506 and return pole 510 are of 
similar siZe. The elliptical shape of the elements illustrated in 
FIG. 7 provide a uniform ordering of spins in each respective 
element. Furthermore, the spins of each element are parallel 
to air bearing surface 512. As a result, ?ux escape from yoke 
506 and return pole 510 to the data storage medium is pre 
vented. 

[0029] FIG. 8 illustrates an alternative read/Write head 
including different shapes and siZes of elements of a Write 
portion 520. Write portion 520 includes a main pole 522 
having a pole tip 524 . Additionally, Write portion 520 includes 
a yoke 526, a back via 528 and a return pole 530. Main pole 
522 includes a rounded portion 532 positioned on a side 
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closest to pole tip 524 and a non-rounded portion 534 posi 
tioned opposite the side of the pole tip 524. The shape of main 
pole 522 aids in concentrating ?ux toWards an adjacent stor 
age medium. Yoke 526, back via 528 and return pole 530 are 
elliptical in shape. Yoke 526 and back via 528 have a major 
axis parallel to an air bearing surface 536 While return pole 
530 includes a major axis perpendicular to air bearing surface 
536. 

[0030] FIG. 9 illustrates yet a further embodiment for con 
?gurations of elements of a Write portion. In FIG. 9, Write 
portion 550 includes a main pole 552 having a pole tip 554, a 
yoke 556, a back via 558 and a return pole 560. Main pole 552 
is round in shape as Well as yoke 556. Back via 558 is also 
round in shape and coupled to return pole 560, Which has an 
elliptical shape With a major axis parallel to an air bearing 
surface 562. 

[0031] FIG. 10 illustrates yet a further embodiment for 
con?guration of elements of a Write portion. Write portion 
570 includes a main pole 572 having a pole tip 574. Main pole 
572 is coupled to a yoke 576, Which is in turn coupled to a 
back via 578.A read shield 580 is coupled to the back via 578. 
Furthermore, a loWer shield 582 is also provided. Pole tip 574 
includes a ?rst break point 584 and a second break point 586. 
In one embodiment, ?rst break point 584 is positioned from 
air bearing surface 588 by a distance that is greater than the 
Width of pole tip 574. In a further embodiment, second break 
point 586 is recessed from air bearing surface 588 by a dis 
tance that is at least about 0.5 microns. An angle associated 
With break point 584 relative to bearing surface 588 can 
illustratively be in a range from about 15 degrees to about 60 
degrees and an angle associated With break point 586 relative 
to bearing surface 588 canbe in a range from about 30 degrees 
to about 75 degrees. 

[0032] FIGS. 11 and 12 illustrate alternative shapes for read 
shields according to embodiments of the present invention. In 
FIG. 1 1, read portion 600 includes a pair of elliptically shaped 
read shields 602 disposed on either side of a read element 604. 
Read shields 602 include an associated magnetic ?eld gradi 
ent parallel to an air bearing surface 606. Alternatively, FIG. 
12 illustrates a read portion 610 having a pair of substantially 
round read shields 612 disposed on either side of a read 
element 614. A magnetic ?eld associated With read portion 
610 is parallel to air bearing surface 616. 

[0033] FIG. 13 is a cross-sectional vieW ofan embodiment 
of a read portion 620 Wherein magnetic read shields 622 and 
624 have a laminated structure. The major ellipse axis of the 
magnetiZation of the magnetic read shields 622 and 624 are 
parallel to a bearing surface plane 621. The elliptical read 
shields have a uniform and reduced demagnetiZing ?eld com 
pared to conventional rectangular shaped shields of the same 
siZe. Hence, a higher permeability of the magnetic read 
shields can be achieved, Which Will result in higher linear 
resolution of a read sensor 626. To prevent magnetic effects of 
the elements of an associated Write portion on the domain 
structure of the magnetic read shields 622 and 624, each has 
a laminated structure. 

[0034] Shield 622 includes a ?rst ferromagnetic layer 628, 
a ?rst anti-ferromagnetic layer 630, a non-magnetic spacer 
layer 632, a second anti-ferromagnetic layer 634 and a second 
ferromagnetic layer 636. First and second anti-ferromagnetic 
layers 630 and 634 are positioned on either side of non 
magnetic spacer 632. First ferromagnetic layer 628 and sec 
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ond ferromagnetic layer 636 are coupled to ?rst anti-ferro 
magnetic layer 630 and second anti-ferromagnetic layer 634, 
respectively. The anti-ferromagnetic layers 630 and 634 pro 
vide an exchange coupling for increased magnetic stability of 
shield 622. 

[0035] Shield 624 includes a similar structure to shield 622. 
Shield 624 includes a ?rst ferromagnetic layer 638, a ?rst 
anti-ferromagnetic layer 640, a non-magnetic spacer layer 
642, a second anti-ferromagnetic layer 644 and a second 
anti-ferromagnetic layer 646, respectively. The number of 
layers in the magnetic read shields 622 and 624 can be dif 
ferent depending on total thickness of the shield. In one 
embodiment, the thickness of a shield can be in a range from 
about 10 nm to 100 nm. Various materials can also be used for 
different layers. For example, the ferromagnetic layers can be 
made of a magnetic material With a loW magnetic moment 
such as NiFe-based alloys. The non-magnetic spacers can be 
made of Ru, Cu, Cr, Au, Ag and/or alloys thereof. The anti 
ferromagnetic layers can be formed of Co or Co-based alloys. 
Further embodiments may utiliZe the laminated shield struc 
ture for both perpendicular and longitudinal recording appli 
cations. 

[0036] It is to be understood that even though numerous 
characteristics and advantages of various embodiments of the 
invention have been set forth in the foregoing description, 
together With details of the structure and function of various 
embodiments of the invention, this disclosure is illustrative 
only, and changes may be made in detail, especially in matters 
of structure and arrangement of parts Within the principles of 
the present invention to the full extent indicated by the broad 
general meaning of the terms in Which the appended claims 
are expressed. For example, the particular elements may vary 
depending on the particular application for the magnetic read/ 
Write head system While maintaining substantially the same 
functionality Without departing from the scope and spirit of 
the present invention. In addition, although the preferred 
embodiment described herein is directed to a magnetic read/ 
Write head system for perpendicular recording, it Will be 
appreciated by those skilled in the art that the teachings of the 
present invention can be applied to longitudinal recording, 
Without departing from the scope and spirit of the present 
invention. 

What is claimed is: 
1. A recording head comprising: 

a ?rst pole de?ning a bearing surface; 

a second pole spaced apart from the ?rst pole to de?ne a 
gap therebetWeen; and 

at least one non-magnetic spacer positioned betWeen the 
?rst pole and the second pole such that the ?rst pole is 
magnetically decoupled from the second pole. 

2. The head of claim 1 Wherein the shape of the ?rst pole is 
elliptical. 

3. The head of claim 1 Wherein the ?rst pole comprises a 
rounded portion facing the bearing surface plane and a non 
rounded portion opposite the rounded portion. 

4. The head of claim 1 and further comprising a yoke 
positioned betWeen the ?rst pole and the second pole. 

5. The head of claim 4 Wherein the shape of the yoke is 
elliptical. 

6. The head of claim 4 and further comprising a back via 
positioned betWeen the yoke and the second pole. 
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7. The head of claim 6 Wherein the shape of the back via is 
elliptical. 

8. The head of claim 6 and further comprising: 

a ?rst non-magnetic spacer positioned betWeen the yoke 
and the back via; and 

a second non-magnetic spacer positioned betWeen the back 
via and the second pole. 

9. The head of claim 1 Wherein the shape of the second pole 
is elliptical. 

10. The head of claim 4 Wherein the shape of the second 
pole is similar to the shape of the yoke. 

11. The head of claim 1 Wherein the second pole de?nes a 
recessed surface plane that is displaced from the bearing 
surface plane. 

12. A head comprising: 

a read element; 

a ?rst read shield positioned on a ?rst side of the read 
element, Wherein the ?rst read shield is elliptically 
shaped; and 

a second read shield positioned on a second side of the read 
element, Wherein the second read shield is elliptically 
shaped. 

13. The head of claim 12 and further comprising: 

a main pole; 

a yoke coupled to the main pole; and 

a coil positioned such that a current applied to the coil Will 
induce a magnetic ?eld in the main pole and the yoke. 

14. The head of claim 13 Wherein the coil is positioned 
betWeen the main pole and the read element. 

15. The head of claim 13 Wherein the main pole is posi 
tioned betWeen the coil and the read element. 

16. The head of claim 13 and further comprising a second 
coil adapted to apply a current in a direction opposite to that 
of the ?rst-mentioned coil. 

17. The head of claim 13 and further comprising: 

a leading pole positioned betWeen the main pole and the 
read element; and 

a trailing pole positioned on an opposing side of the main 
pole than the leading pole. 

18. The head of claim 17 and further comprising: 

a ?rst anti-ferromagnetic layer positioned betWeen the 
trailing pole and the main pole to assist in biasing a 
magnetic ?eld of the main pole; and 

a second anti-ferromagnetic layer positioned betWeen the 
leading second pole and the main pole to assist in biasing 
a magnetic ?eld of the main pole. 

19. The head of claim 17 and further comprising: 

a ?rst back gap closer coupling the trailing second pole and 
the main pole; and 

a second back gap closer coupling the leading pole and the 
yoke. 

20. The head of claim 12 Wherein each of the ?rst and 
second read shields further comprises: 

a non-magnetic spacer; 

?rst and second anti-ferromagnetic layers positioned on 
opposing sides of the non-magnetic spacer; and 
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?rst and second ferromagnetic layers positioned adjacent 
to the ?rst and second anti-ferromagnetic layers, respec 
tiVely. 

21. The head of claim 12 Wherein the ?rst reader shield and 
the second reader shield each have an associated magnetic 
?led gradient that are parallel to each other. 

22. A magnetic recording head comprising: 

a Write portion comprising: 

a ?rst pole de?ning a bearing surface plane; 

a second pole spaced apart from the ?rst pole; and 

a yoke coupled to the ?rst pole and positioned betWeen 
the ?rst pole and the second pole; 

a read portion spaced apart from the Write portion and 
comprising: 

a read element; and 

a pair of read shields positioned on opposing sides of the 
read element; and 

a non-magnetic shield positioned betWeen the read portion 
and the Write portion. 
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23. The head of claim 22 Wherein the ?rst pole, the second 
pole and the yoke are elliptical in shape. 

24. The head of claim 23 and further comprising: 

an elliptically shaped back Via positioned betWeen the yoke 
and the second pole. 

25. The head of claim 24 and further comprising: 

a ?rst non-magnetic spacer positioned betWeen the yoke 
and the back Via; and 

a second non-magnetic spacerpositioned betWeen the back 
Via and the second pole. 

26. The head of claim 22 Wherein the siZe of the second 
pole is similar to the shape of the yoke. 

27. The head of claim 22 Wherein the second pole de?nes 
a recessed surface plane that is displaced from the bearing 
surface plane. 

28. The head of claim 22 Wherein the non-magnetic shield 
is conductive. 

29. The head of claim 22 Wherein the shield de?nes a 
recessed surface plane that is displaced from the bearing 
surface plane. 


