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HYBRID TRACKWIDTH READ ELEMENT

permanent magnets cooperate With each other to stabiliZe the
second MR read element While reading the present data from
the media.

BACKGROUND

In another embodiment, a method for reading at least one

of a legacy data and a present data signal magnetically

1. Technical Field

The embodiments of the present invention generally relate

recorded on at least one legacy track and a least one present

track, respectively, on magnetic media is provided. The
method comprises reading the legacy data from the media

to a hybrid trackWidth read element.

2. Background Art
Driven by a continuing demand for ever-increasing

With a ?rst MR read element. The method further comprises
positioning the ?rst MR read element betWeen ?rst and sec
ond permanent magnets so that the ?rst and second perma
nent magnets stabiliZe the ?rst MR read element While read

amounts of information storage in an ever-decreasing vol
ume, there is an ongoing trend to reduce dimensions in nearly

all magnetic recording systems. Included in this trend is the

ing legacy data from the media. The method further
comprises reading the present data With a second MR read
element. The method further comprises positioning the sec
ond MR read element adjacent to the second permanent mag

Width of the data track. Therefore, data tracks that Were
recorded at one time in a given older system (referred to
herein as legacy data) are generally Wider than data tracks that
are recorded at a later time in neWer systems (referred to

herein as present data). Yet, at times, it may be necessary to

read legacy data from similar media tape, ?oppy disk, rigid
disk, or magnetic strip (e.g., such as on a credit card) based
families. Legacy data may be stored on media along With

20

present data. By design, the magnetic media forms regions of
magnetiZation that are generally of similar magnetiZation

In another embodiment, a magneto-resistive (MR) device

orientation. A magnetic transition is formed When these

regions have generally opposing magnetiZation directions to

25

each other. The legacy data and present data are generally
stored on the media as magnetic transitions spaced from each

for reading at least one of a legacy data and a present data
magnetically recorded on at least one legacy track and a least

one present track is provided. The device comprises ?rst and

other by varying distances. Legacy data, in general, is Written
at a different trackWidth on the media than that of present

data. Often times, the trackWidth of the legacy data on the
media is greater than the trackWidth of present data.
Due to such a condition, data readers for reading present
data on the media are generally con?gured to read such data

net. Ihe method further comprises positioning a third perma
nent magnet adjacent to the second MR read element and
opposite to the second permanent magnet such that the sec
ond and the third permanent magnets cooperate With each
other to stabiliZe the second MR read element While reading
the present data from the media.

30

second MR read elements, at least one ?rst permanent mag
net, and at least one second permanent magnet. The ?rst MR
read element includes a ?rst set of characteristics and is
con?gured to read the legacy data from the media. The at least
one ?rst permanent magnet is positioned about the ?rst MR
read element to stabiliZe the ?rst MR read element While

reading the legacy data from the media. The second MR read
element includes a second set of characteristics that is differ

at a narroW trackWidth as opposed to the trackWidth needed to 35
ent from the ?rst set of characteristics of the ?rst MR read

read legacy data. In the event the trackWidth that is preferred

element. The second MR read element is positioned adjacent

for reading the present data is too narroW, such a condition

to the at least one ?rst permanent magnet and is con?gured to
read the present data from the media. The at least one second

may present a signal-to-noise issue While reading legacy data
as the present data reader may not be able to sample enough
of the media. As noted above, the media may be a mixture of

permanent magnet is positioned adjacent to the second MR
40

isolated (e.g., not exchange coupled) particles and comprise
legacy data. The particulate nature of the magnetic media is
desired to increase the signal-to-noise ratio. To compensate
for the potential signal-to-noise issues With a present data
reader that is not able to sample enough of the media, a legacy

read element and opposite to the at least one ?rst permanent
magnet such that the at least one ?rst permanent magnet and
the at least one second permanent magnets cooperate With
each other to stabiliZe the second MR read element While

reading the present data from the media.
45

BRIEF DESCRIPTION OF THE DRAWINGS

data reader may be added to a media read device that is

con?gured to read the legacy data at greater trackWidths. The
The embodiments of the present invention are pointed out

media read device may also include a present data reader to
read the present data from the media at narroW trackWidths.

Such an implementation generally incurs signi?cant cost for

With particularity in the appended claims. HoWever, other
50

the media read device.
SUMMARY

In one embodiment, a magneto-resistive (MR) device for

55

reading at least one of a legacy data and a present data mag
netically recorded on at least one legacy track and a least one

FIG. 3 depicts a hybrid read device in accordance to one

present track, respectively, is provided. The device comprises
?rst and second MR elements, and ?rst, second, and third
permanent magnets. The ?rst MR read element is positioned
betWeen the ?rst and the second permanent magnets to stabi
liZe the ?rst MR read element While reading the legacy data
from the media. The second MR element is positioned adja
cent to the second permanent magnet and con?gured to read
the present data from the media. The third permanent magnet
is positioned adjacent to the second MR element and opposite
to the second permanent magnet. The second and the third

features of the various embodiments Will become more appar

ent and Will be best understood by referring to the folloWing
detailed description in conjunction With the accompany
draWings in Which:
FIG. 1 depicts a center-tap media read device;
FIG. 2 depicts a top vieW of the center-tap media read
device of FIG. 1;

embodiment of the present invention; and
FIG. 4 depicts a top vieW of the hybrid read device of FIG.
60

3.
DETAILED DESCRIPTION

As required, detailed embodiments of the present invention
65

are disclosed herein. HoWever, it is to be understood that the

disclosed embodiments are merely exemplary of the inven
tion that may be embodied in various and alternative forms.
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The ?gures are not necessarily to scale, some features may be
exaggerated or minimized to show details of particular com

Referring noW to FIG. 2, a top vieW of the center-tap media
read-device 10 is shoWn. The implementation as shoWn in

ponents. Therefore, speci?c structural and functional details

FIG. 2 generally represents an air bearing surface (ABS) in

disclosed herein are not to be interpreted as limiting, but
merely as a representative basis for the claims and/or as a
representative basis for teaching one skilled in the art to

contact With magnetic media. A pair of shields 30a-30b are
positioned about the MR read element 12 and the permanent
magnets 14a, 14b. The MR read element 12 may be imple
mented on a giant magneto-resistive (GMR) read element, an
anisotropic magneto-resistive (AMR) read element or a tun

variously employ the present invention.
Referring noW to FIG. 1, a conventional center-tap media
read device 10 is shoWn. The device 10 includes a reader 12

and a pair of permanent magnets 14a, 14b. The reader 12 is
generally implemented as a magnetoresistive (MR) read ele
ment. Media (or tape) 16 having data Which may be in the
form of magnetic particles is stored thereon. Media 16 is
traveling in a plane perpendicular to the reader 12 (e.g., into
and out of the page).
The tape 16 is positioned about the reader 12 and the
permanent magnets 14a and 14b. A ?rst lead 18 is coupled to
the permanent magnet 14a. A second lead 20 is coupled to the
reader 12. A third lead 22 is coupled to the permanent magnet
14b. The reader 12 is con?gured to read magnetically
recorded data from the tape 16. To read legacy data, from the
tape 16, the leads 18 and 22 are electrically coupled together
such that, in one embodiment, a ?xed current passes through
reader 12, the pair of permanent magnets 14a and 14b and
through the leads 18 and 22. In general, the MR element 12
changes resistance in response to the magnetic data stored on

neling magneto-resistive (TMR) read element. In the event
the MR read element 12 is implemented as a TMR read

element, the shields 30a-30b are generally con?gured to act
as electrical leads for the MR read element 12. In general, the
implementation depicted in FIG. 2 is for a current-in-plane
ARM or GMR read element. The media (or tape) 16 While not
shoWn in FIG. 2, generally travels over the MR read element
12, the permanent magnets 14a-14b, and over the shields
30a-30b (i.e., the tape travels from the bottom of the page to

the top of the page).
20

The device 50 includes ?rst and second readers 52a and 52b,
respectively and a plurality of permanent magnets 5411-5411.
The readers 52a and 52b are generally implemented as (MR)
read elements. It is generally contemplated that MR read
25

the tape 16 thereby varying voltage in Which the varying
voltage is indicative of the data stream on the tape 16. The
permanent magnets 14a and 14b are generally con?gured to
stabiliZe the MR element 12. For example, the permanent

magnets 14a and 14b are magnetically coupled to the MR
read element 12 and apply a ?xed ?eld thereby properly
aligning the MR read element 12 and ensuring that the MR
read element 12 maintains a desired magnetiZation con?gu

elements 52a and 52b may be, but not limited to, a GMR read
element, anAMR read element, or a TMR read element. In the
event the MR read elements 52a and 52b are implemented as

TMR read elements, the various leads used to couple the read
elements may function as shields to protect the read elements.
30

Media (tape or disc) 56 having data in the form of magnetic
properties are stored thereon. The media 56 is positioned
about the MR read elements 52a and 5211 and the permanent
magnets 5411-5411. The MR read elements 52a and 5211 and the
permanent magnets 54a-54n may contact the media 56 or be

35

ration. The con?guration provided When reading legacy data
generally provides for a stable response from the MR read
element 12 since both sides of the MR read element 12 are

magnetically coupled to the permanent magnets 14a and 14b
due to the coupling of the leads 18 and 22 together.

Referring noW to FIG. 3, a hybrid read device 50 in accor
dance to one embodiment of the present invention is shoWn.

40

separated from the media 56 by an air bearing surface (ABS)
(not shoWn). A ?rst lead 58 is coupled to the permanent
magnet 5411. A second lead 60 is coupled to the permanent
magnet 54b. A third lead 62 is coupled to the permanent
magnet 5411.
In general, the MR read element 52a is generally con?g

To read present data stored on the tape 16, the leads 18 and
20 are electrically coupled together such that current passes

ured to read present data from the media 56. The MR read

through the reader 12, the permanent magnet 14a and the

the media 56. In contrast to the device 10 of FIG. 1, each MR
read element 52a and 52b includes a permanent magnet on

leads 18 and 20. Again, the voltage may vary based on the
change of resistance exhibited by the MR read element 12
Whereby the varying voltage may be indicative of the present

element 52b is generally con?gured to read legacy data from

45

data on the tape 12. Although the entire MR element 12

responds to the tape 16 by changing its resistance, the varying
voltage that is indicative of the magnetiZation of the media is
only induced in an “active region” of the MR read element 12.
The active region of the MR read element 12 is the region
disposed betWeen the leads 18 and 20. By coupling the leads
18 and 20 together to obtain the present data from the tape 16,
such a condition may leave the active region of the MR read
element 12 in a less stable state. By magnetically coupling a
single permanent magnet 14a to the MR read element 12 via
the leads 18 and 20, the permanent magnet structure may be
in an asymmetric state With respect to the MR read element
12. Such a condition may lead to Barkhausen noise issues.
Due to the exchange coupled nature of the MR read element
12, an additional noise source is associated With the adjacent
MR material betWeen leads 20 and 22. This could occur

50

each side thereby providing for a symmetric stabilization of
both ends of the MR read elements 52a and 52birrespective of
Whether legacy data or present data is being read.
For example, to read present data from the tape 56, leads 58

and 60 may be electrically coupled such that any varying
voltage generated by the MR read element 52a is passed
through the permanent magnets 54a and 54b and the leads 58
and 60. The varying voltage is generally indicative of the data
stored on the media 56 based on recent or current generation

recording methods. The permanent magnets 54a and 54b
55

stabiliZe the MR read element 52a. To read legacy data from
the tape 56, leads 60 and 62 may be electrically coupled such
that any current generated by the MR read element 52b is
passed through the permanent magnets 54b and 5411 and the
leads 60 and 62. The varying voltage is generally indicative of

60

the data stored on the media 56 in accordance to older or

legacy generation recording methods. The permanent mag

leads 18 and 20 causing unWanted signal degradation While

nets 54b and 5411 stabiliZe the MR read element 5211. In such
a con?guration, each MR read element 52a and 52b is stabi
liZed due to the presence of the permanent magnets 5411-5411
on each side of the each MR read element 52a and 52b.
The permanent magnets 54a-54n may be made of an alloy

reading present data.

of cobalt (Co), chromium (Cr) and platinum (Pt). The perma

through the changing magnetic orientation of the adjacent
MR material betWeen leads 20 and 22 being exchange
coupled to the portion of the MR read element 12 betWeen

65
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nent magnets 42a-54n may each have a magnetization of 460
emu/cm3. Each permanent magnet 54a-54n may have a dif

element 52a-52b. The magnetization-thickness product for

ferent or similar thickness (e.g., TH1, TH2, and TH3) from

or different from one another.

one another as shoWn in FIG. 4. The thicknesses for each
permanent magnet 54a-54b may be betWeen 30 nm to 80 nm.

to include different or similar materials from one another, or

each MR read element 52a-52b may be similar to one another

The MR read elements 52a-52b may also each be arranged
different or similar sensing mechanisms from one another

The thickness for each permanent magnet 54a-54n may vary
based on the desired criteria of a particular implementation.

(e.g., AMR, GMR, or TMR). AnAMR read element is gen
erally comprised of a seed layer Which is typically Ta; a soft

In general, thinner permanent magnets provide less stabiliZa
tion, but alloW for greater signal (e.g., a signal to noise ratio
(SNR) Which is derived from a greater signal but also greater

adjacent layer, Which is typically a magnetically soft alloy
such as Co9OZr5Mo5; a non-magnetic spacer layer that may

be comprised of Ta; and an active magnetic read layer that
may be comprised of NiSOFeZO. A GMR read element is
generally comprised of a seed layer that may be comprised of

noise) from the MR read element 52a or 52b. Thick perma

nent magnets on the other hand, generally provide for
increased stabilization, but reduce the signal (e. g., a signal to
noise ratio (SNR) Which is derived from smaller signal, but

Ta or NiFeCr; an antiferromagnetic layer that may be com
prised of a Mn-based antiferromagnet such as Pt49Mn51 or

also smaller noise) from the MR read element 5211 or 52b. In
general, the thickness of the permanent magnets 5411-5411 are

arranged to provide the maximum SNR While maintaining the
minimum required level of stability to stabiliZe the MR read
elements 52a-52b. By enabling the MR read element 52a-52b
to be magnetically coupled to the permanent magnets 54a

Ir2OMn8O; a pinned layer, that may be comprised of CogoFe1O

20

bilayer material of CogoFe1O or (Co9OFe1O)8OB2O and
NiSOFeZO. A TMR read element may be identical to the GMR
structure, but may remove the Cu layer and replace such a

5411 that include similar or different thicknesses from one

another, the stability and SNR of each MR read element

layer With an alumina (AlOx) or MgO insulating layer. By

52a-52b can be independently optimiZed. Such a condition

alloWs for greater control in constructing the hybrid media

or (Co9OFelO)8OB2O; a material providing antiferromagnetic
coupling such as Ru; a reference layer that may be comprised
of CogoFe 10 or (CogoFe 1O)8OB2O; a non-magnetic spacer layer
that may be comprised of Cu; a free layer that may include a

25

independently controlling the stripe height, Widths, thick

read device 50. In contrast, for the MR read element 12 as

ness, magnetization-thickness product, materials, and/or

noted in connection With FIGS. 1-2, the thickness of the
permanent magnets 14a and 14b is generally a compromise
and may not be optimal for present generation and/ or legacy
data readback. A particular thickness that is selected for the
permanent magnets 14a and 14b to optimiZe present data
readback may not be optimal for legacy data readback. Like
Wise, a particular thickness that is selected for the permanent
magnets 14a and 14b to optimiZe legacy data readback may
not be optimal for present data readback.

sensing mechanism for each MR read element 52a and 52b,
such control may provide for optional performance for the
MR read element 5211 While reading present data and for the
MR read element 52bWhile reading legacy data.

30

FIG. 4 further illustrates that a pair of shields 80a and 80b

may be positioned about the MR read elements 52a and 52b
and the permanent magnets 14a and 14b. The shields 80a and
80b may block magnetic ?ux from neighboring tracks and up
35

Because a Wider MR element generally produces more
signal, each MR read element 52a and 52b may have different

Widths in order to optimiZe the signal to noise for the legacy
and the present generation read as shoWn in FIGS. 3-4 (e.g.,
see W1 and W2). The Width for each MR read element 52a
and 52b may vary betWeen 0.25 to 10 microns. Each MR read

40

and doWnstream magnetic bits on the media 56 Which enable
improved resolution of the MR read elements 52a and 52b.
While embodiments of the invention have been illustrated
and described, it is not intended that these embodiments
illustrate and describe all possible forms of the invention.
Rather, the Words used in the speci?cation are Words of

description rather than limitation, and it is understood that
various changes may be made Without departing from the
spirit and scope of the invention.

element 52a and 52b may also have different stripe heights
from each other. Such a condition is generally shoWn in FIG.

3 (see SH1 and SH2). It is also contemplated that the stripe
height for each MR read element 52a-52b may be equal to
each other. The stripe height is generally de?ned as the ver
tical height of each MR read element 52a and 52b as shoWn in
reference to FIG. 3. The stripe height for each MR read
element 52a-52n may be betWeen 0.15-1.8microns.
As is shoWn in FIG. 4, the MR read elements 52a and 52b
may be arranged to include different or similar thicknesses
from one another (see T1 and T2). The thickness of each MR
read element 52a and 52b in reference to FIG. 4 is generally
the vertical height (Which is the same as the deposition thick
ness of the ?lm during manufacture) of the MR read element
52a and 52b. In general, the thickness of each MR read
element 52a and 52b may be betWeen 200-1000 Angstroms.

The particular thickness of each MR read element 52a-52n
may vary based on the particular criteria of a given imple
mentation.
Each MR read element 52a-52b generally includes an
active sensing layer that rotates in the presence of an exter

nally applied ?eld from the magnetic media 56. The thickness
of the active sensing layer is betWeen 20 and 400 Angstroms
of NiSOFe2O effective thickness. The thickness of NiSOFe2O
generally corresponds to a magnetization-thickness product
(or Mrt) betWeen 1.6 mA and 32 mA for each MR read

45

What is claimed is:
1. A magneto-resistive (MR) device for reading at least one
of a legacy data and a present data magnetically recorded on
at least one legacy track and a least one present track, respec

tively, on magnetic media, the device comprising:
50

a ?rst MR read element con?gured to read the legacy data

from the media;
?rst and second permanent magnets for positioning the ?rst
MR read element therebetWeen to stabiliZe the ?rst MR

read element While reading the legacy data from the
55

media;
a second MR read element positioned adjacent to the sec

60

ond permanent magnet and con?gured to read the
present data from the media; and
a third permanent magnet positioned adjacent to the second
MR read element and opposite to the second permanent
magnet such that the second and the third permanent
magnets cooperate With one another to stabiliZe the sec

ond MR read element While reading the present data
from the media;
65

Wherein the at least one legacy track is arranged to a Width
that is greater than a Width of the at least one present
track.
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2. The device of claim 1 Wherein the ?rst MR read element
includes one of a giant magneto-resistive (GMR) read ele

13. The method of claim 12 Wherein a stripe height for each
of the ?rst and the second MR read elements is betWeen the
range of 0.15-1 .8 microns.
14. The method of claim 12 Wherein a stripe height for the
?rst MR read element is different than a stripe height of the
second MR read element.
15. The method of claim 12 Wherein a magnetiZation
thickness product for each of the ?rst and the second MR read
elements is betWeen the range of 1.6-32 mA.
16. The method of claim 12 Wherein a magnetiZation
thickness product of the ?rst MR read element is different
than a magnetization-thickness product of the second MR
read element.

ment, an anisotropic magneto -resistive (AMR) read element,
and a tunneling magneto-resistive (TMR) read element.
3. The device of claim 1 Wherein the second MR read
element includes one of a (GMR) read element, an (AMR)

read element, and a tunneling magneto-resistive (TMR) read
element.
4. The device of claim 1 Wherein a stripe height for each of
the ?rst and the second MR read elements is betWeen the
range of 0.15-1 .8 microns.
5. The device of claim 1 Wherein a stripe height for the ?rst
MR read element is different than a stripe height of the second
MR read element.
6. The device of claim 1 Wherein a magnetiZation-thick
ness product for each of the ?rst and the second MR read
elements is betWeen the range of 1.6-32 mA.
7. The device of claim 1 Wherein a magnetiZation-thick
ness product of the ?rst MR read element is different than a

17. The method of claim 12 Wherein a Width of the ?rst MR
read element is different than a Width of the second MR read
element.

18. A magneto-resistive (MR) device for reading at least
one of a legacy data and a present data magnetically recorded
on at least one legacy track and a least one present track, the

device comprising:

magnetization-thickness product of the second MR read ele

a ?rst MR read element including a ?rst set of characteris

ment.

tics con?gured to read the legacy data from the media;

8. The device of claim 1 Wherein each of the ?rst, second
and third permanent magnets and the ?rst and second MR
read elements contact the media.
9. The device of claim 1 Wherein an air bearing surface

at least one ?rst permanent magnet positioned about the
?rst MR read element to stabiliZe the ?rst MR read
25

(ABS) separates the ?rst, second and third permanent mag
nets and the ?rst and second MR read elements from the
media.
10. The device of claim 1 Wherein a thickness for the ?rst,

istics of the ?rst MR read element, Wherein the second
MR read element is positioned adjacent to the at least
one ?rst permanent magnet and is con?gured to read the
present data from the media; and

second, and third permanent magnets is betWeen the range of
30 nm and 80 nm.

at least one second permanent magnet positioned adjacent

11. The device of claim 1 Wherein a thickness for each of

the ?rst, second, and third permanent magnets is different
from one another.

12. A method for reading at least one of a legacy data and
a present data magnetically recorded on at least one legacy
track and a least one present track, respectively, on magnetic

35

media, the method comprising:
reading the legacy data from the media With a ?rst MR read

element;
positioning the ?rst MR read element betWeen ?rst and
second permanent magnets so that the ?rst and second
permanent magnets stabilize the ?rst MR read element

While reading legacy data from the media;
reading the present data With a second MR read element;
positioning the second MR read element adjacent to the
second permanent; and
positioning a third permanent magnet adjacent to the sec
ond MR read element and opposite to the second per
manent magnet such that the second and the third per
manent magnets cooperate With each other to stabilize
the second MR read element While reading the present
data from the media;
Wherein the at least one legacy track is arranged to a Width
that is greater than a Width of the at least one present
track.

element While reading the legacy data from the media;
a second MR read element including a second set of char
acteri stics that is different from the ?rst set of character

to the second MR read element and opposite to the at
least one ?rst permanent magnet such that the at least
one ?rst permanent magnet and the at least one second
permanent magnet cooperate With one another to stabi
liZe the second MR read element While reading the
present data from the media
Wherein the at least one present track is arranged to a Width
that is less than a Width of the at least one legacy track.
19. The device of claim 18 Wherein the ?rst set of charac
teristics include at least one of a magnetization-thickness

product of the ?rst MR read element; a stripe height of the ?rst
MR read element; a Width of the ?rst MR read element; and a
45

particular type of the ?rst MR read element including at least
one of a (GMR) read element, an (AMR) read element, and a

tunneling magneto-resistive (TMR) read element.
20. The device of claim 19 Wherein the second set of
characteristics include at least one of a magnetiZation-thick
50

ness product of the second MR read element; a stripe height of
the second MR read element; a Width of the second MR read
element and a particular type of the second MR read element
including at least one of a (GMR) read element, an (AMR)

read element, and a tunneling magneto-resistive (TMR) read
55

element.
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