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ACTUATOR AND FILE LEVEL INITIALIZATION . 
OF MAGNETORE'S! ST IVE TRANSDUCERS 

BACKGROUND OF THE INVENTION 

The present invention relates generally to magnetic 

recording systems and more particularly to initialization of 

magnetoresistive read transducers during fabrication and assembly 

5 of such recording systems. 

Magnetic disk drives are information storage devices which 

store information by magnetically recording data on magnetic 

storage media. A magnetic disk drive typically utilizes one or 

more rotatable disk media having concentric data tracks formed on 

10 one or both surfaces of each disk containing the recorded 

information, a transducer for reading data from or writing data 

to the various data tracks and a head positioning actuator 

connected to the head or heads for moving them to the desired 

data track and maintaining it over the track centerline during 

15 read or write operations. The head is attached to or formed on a 

surface of an air bearing slider which is supported adjacent the 

data surface of the disk media by a cushion of air generated by 

the rotating disk. The slider is connect~d to a support arm of 

the head positioning actuator by means of a suspension assembly. 

20 
: ·.: : ~ ' . ·. 

The use bf magnetoresistive (MR) sensors to sense or read 

magnetically recorded data is well-known in the art. It is also 

well-known that both longitudinal and transverse magnetic bias 
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fields must be ~rovided in the MR sensing element to eliminate 

Barkhausen noise and to maintain the MR sensor in its most linear 

operating range. Commonly assigned us Patents Nos. 4,024,489; 

5,079,035; 3,840,898 and 4,103,415 discuss and disclose MR 

5 sensors in which v~rious ·bias schemes utilizing both hard or soft 

magnetic materials and/or exchange coupling to provide the 

transve.rse and. longitudinal bias fields required in the MR 

element. For example, US Patent No. 5,079,035 discloses an MR 

sensor in which a ferromagnetic MR element extends over only a 

0 central active region of the sensor. ·A layer of hard magnetic 

material is provided in each of the sensor end regions forming an 

abutting junction with the ends of the MR element to provide a 

longitudinal magnetic bias field in the plane of the sensor 

parallel to the surface of the magnetic media disk. The sensor's 

.5 central active region includes the MR element, a non-magnetic 

spacer layer and a soft magnetic layer which provides the 

transverse magnetic bias field for the MR element. 

The magnetic transducer is manufactured utilizing thin film 

deposition techniques and generally includes an MR read sensor in 

!O combination with an inductive write transducer to provide both 

recording and reproducing of data. The magnetic transducers are 

fabricated in a batch process on a wafer which is then cut or 

diced into indi vi.du-al sliders :w.{th'.lhe. transducer formed on an 
.. · ·'·"""" , 

end .... surf ace thereof. The dicing process may also include 

~5 additional batch processing at the row level to form the air 

bearing surface for the slider. When the fabrication of the 
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individual sliders is complete. each slider is chen attached to a 

suspension assembly and the suspension assembly is attached to a 

support arm of a head actuator assembly ~ith the heads typical 

arranged in a vertical configuration referred to as a head stack 

5 or actuator head stack. 

The completed actuator assembly is subsequently assemb~ed 

with other components such as the magnetic media disks to form a 

magnetic disk drive. At some point during the 

fabrication/assembly process the MR sensor must be initialized by 

O impressing a magnetic field across the MR sensor in a preferred 

direction, typically parallel to its longitudinal axis and the 

plane of the magnetic media disk. Subsequent to this 

initialization process, the MR sensors may be subjected to 

various stresses resulting from handling during the manufacturing 

5 and assembly process described above. These stresses tend to 

degrade the magnetic performance of the MR heads. For such 

degraded heads, re-initialization of the MR head after such 

handling is known to recover the head in most instances; i.e., to 

return the head to its proper magnetic state. Conventional MR 

0 head and disk drive designs typically mount the slider in pairs 

such that the MR heads on opposing.sides of the magnetic disk 

media have opposing initialization direc~ions. For this reason, 
,,.( .· .! 

and beca4~e of limitations on practica_l magnet designs, an MR 
~ .i ·~,~"":,:f/".:r- •·-

head in a actuator assembly cannot be re-initialized without 

5 "reverse" initializing its neighboring heads. Thus, handling 
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damage incurred subsequent to actuator assembly is le:t untreated 

resulting in degraded performance and even disk drive failure. 

SUMMARY OF THE INVENTION 

It is therefo~e a principal object 6f the present invention 

to provide an MR head design having the initialization magnetic 

field and the sensor current oriented in the same direction for 

all of the heads in an actuator assembly thus allowing 

simultaneous initialization or re-initialization of all MR heads 

O in an actuator head stack. 

In accordance with the principles of the present invention, 

each of the MR heads assembled in an actuator head stack has its 

sensor current flowing in the same direction as the other MR 

heads in the actuator head stack (with respect to the reference 

5 frame of the actuator assembly} . Since the direction of the 

initialization magnetic field is a function of the sense current 

direction, all of the MR heads will also have the same 

initialization field direction. Thus, a large homogeneous 

magnetic field can· now be utilized to initialize all of the MR 

.O heads in the actuator assembly simultaneously. Furthermore, with 

proper magnet ~es·ign, the MR heads can even be initialized with 
.. '\;,.. 

the actuator assembly already incorporated in a magnetic disk 

drive. The direction of the sense current for the opposing MR 

heads may be selected by design of the suspension wiring, or in 

!5 the head electronics module design, or in the head lead design 

during fabrication at the wafer level. 
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THIS SHEET HAS BEEN 
REPLACED 

The foregoing and other objects, features and advantages of 

the present invention will be apparent from the following 

detailed description of the pref erred embodiment of the 

5 invention, reference being made to the accompanying drawing in 

which like reference numerical indicate like parts and in which: 

Figure 1 is a simplified block diagram of a magnetic disk 

storage system em.bodying the present invention; 

Figure 2 is a perspective view of an actuator assembly 

0 illustrating the arrangement of the sliders and associated 

transducers in the actuator head stack; 

Figure 3 is a cross-sectional view of a conventional 

magnetoresistive read transducer; 

Figures 4A and 4B are diagrams illustrating the magnetic 

5 bias field and sense current directions for the MR head shown in 

0 

Figure 3; 

Figure 5 is a diagram illustrating the sense current 

direction and associated initialization field direction for the 

MR heads in a prior art actuator head stack assembly; 

Figure 6 is a-diagram illustrating the sense current 

directiona and associated·initialization field direction for the 

MR heads in a actuator head stack assembly according to the 

principles of the present invention; 

Figure 7 is a top view of a suspended MR head illustrating a 

:5 prior art initialization process; 
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Figure 8 is a perspective view illustrating actuator level 

initialization according to che principles of the present 

invention for the actuator head stack assernbly show"'!l in Figure 2; 

and 

Figures 9a, 9b and 9c are simplified schematic diagrams 

illustrating preferred embodiments of the MR sensor sense current 

and write current circuitry according to the principles of the 

present invention . 

DETAIL DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring now to Figures 1 and 2, although the invention is 

described as embodied in a magnetic disk storage system as shown 

in Figure l, it will be apparent that the invention is also 

applicable to other magnetic recording system such as a magnetic 

.5 tape recording system, for example.· 

At least one rotatable magnetic disk 12 is supported on a 

spindle 14 and rotated by a disk drive motor 18. The magnetic 

recording media on each disk is in the form of an annular pattern 

of concentric data tracks (not shown) on at least one surface of 
·.~. 

!O disk ~~.t At least one slider 13 js positioned on the disk 12, 
•w, 

. '""l"I:.,. •. 

each slider 13 supporting one or more magnetic read/write 

transducers 21, typically referred to as read/write heads. 

Typically, at least one read/write head is supported adjacent 

each surface of the magnetic disk 12. is the disks rotate, the 

~5 sliders 13 are moved radially in and out over the disk surface 22 

so that the heads 21 may access different portions of the disk 
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where desi:::-ed data is re-corded. Each. slider 13 is at.t.ached to a 

actuator arm i9 by means of a suspension 15. The suspension 15 

provides a slight spring force which biases the slider 13 against 

the disk surface 22. Each actuator arm 19 is attached to an 

5 actuator means 27. The actuator means as shown in Figure 1 may 

0 

be a voice coil motor (VCM}, for example. The VCM comprises a 

coil movable within a fixed magnetic field, the direction and 

velocity of the coil movements being controlled by the motor 

current signals supplied by a controller. 

··ouring operation of the disk drive system, the rotation of 

the disk 12 generates an air bearing between the slider 13 and 

the disk surface 22 which exerts upward force or lift on the 

slider. The air bearing thus counter-balances the slight spring 

force of the suspension 15 and supports the slider off and 

5 slightly above the disk surface by a small, substantially 

constant spacing during operation. The various components of the 

disk drive storage system are controlled in operation by control 

signals generated by control unit 29, such as access control 

signals and internal clock signals. Typically, the control unit 

O 29 compri:ses logic control circuits, storage means and a micro-

processor, for example. The control unit 29 genera~es control 

signals to control various system operations such as drive motor 

control signals on line 23 and head position and seek control 

signals on line 28. The control signals on line 28 provide the 

5 desired current profiles to optimally move and position a 

selected slider 13 to the desired data track on the associated 
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disk 12. Read and write signals are communicated to and f=om 

read/write heads 21 by means of recording channel 25. 

The above description of a typical magnetic disk storage 

system and the accompanying illustration of Figure 1 are for 

5 representation purp~ses only. It should be apparent that disk 

drive storage systems can contain a· large number of magnetic 

storage disks, each disk having a slider associated with each 

surface thereof and each slider supporting one or more read/write 

heads. As shown in Figure 2, each slider 13 is attached to its 

O suspension 15 which, in turn, is attached to an actuator support 

arm 19. The actuator support arms 19 are attached to the voice 

coil motor 27. Typically the voice coil motor and the actuator 

support arms are attached on opposite sides of a pivot assembly 

26 which will be rotatably mounted on a pivot post attached to 

5 the disk storage system housing {not shown) . The arrangement of 

the sliders with their associated read/write heads, suspension 

and support arms form an assembly typically ref erred to as an 

actuator head stack. In the head stack, the sliders are grouped 

in pairs 13a, 13b, each one of the pair being supported on 

0 opposing :!5ides of a disk 12_, referred to as top head and a bottom 

head in Figure 5. The read/w:t:i.te transducer 21 supported by the 

slider 13 includes an inductive write head and a magnetoresistive 

{MR) read head. 

Referring now to Figure 3, an MR read head or sensor of the 

5 type described in commonly assigned us Patent No. 4,663,685 

comprises an MR element 32 which extends over the entire MR head 
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30. A longitudinal bias layer 43 o: a hard magnetic material is 

formed over the sensor end regions 36 to provide a longitudinal 

magnetic bias field in the MR element 32. A transverse bias 

layer 38 of a soft magnetic material, separated from the MR 

~ element 32 by a thin non-magnetic spacer layer 42 provides a 

transverse magnetic bias field in the central active region 44 of 

the sensor 30. The read data signal is sensed over the central 

active region 44 which is defined by the spacing between the lead 

conductors 46 deposited over the longitudinal bias layers 43. A 

O constant current I is supplied to the ·MR sensor by a current 

source (not shown} to provide a sense current, I 5 , flowing 

through the MR element 32 and a bias current, I 9 , flowing through 

the transverse bias layer 38. 

To provide proper operation, the MR sensor must be 

5 initialized to set the central active region of the MR element 32 

in a single magnetic domain state. To initialize the MR sensor, 

a magnetic field having the proper orientation (i.e., direction) 

and magnitude is applied across the MR sensor. The 

initialization field forces the central active region into a 

O single domain stat,e aligned with the- applied field. -In the MR 

sensor described above with reference to Figure 3, the 

initialization also aligns the magnetic bias field produced by 

the hard magnetic longitudinal bias layers 43. In a preferred 

embodiment, the initialization field vector is parallel to the MR 

5 sensor longitudinal axis and to the plane of the magnetic media 

disk. 
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Referring now to f iqures 4A and 48, a diagram ill~stracing 

the MR sensor 30 formed on a vertical surface 31 of the slider 13 

and illustrating the relationship between the current I. the 

initialization magnetic field H and the magnetic bias fields is 

J shown. For simplic~ty, only the MR element 32 and the transverse 

bias layer 38 are shown. In Figure 4A the MR sensor current I is 

shown flowing from left to right while the initialization 

magnetic field H is orientated from right to left. With the 

sensor current I flowing left to right, the bias current Ia in 

J the transverse bias layer 38 generates a magnetic field in the 

transverse bias layer as indicated by arrow 33. The transverse 

bias field 33 in combination with the initialization field H 

biases the magnetic field in the MR element 32 in a direction as 

shown by the arrow 35. If the MR sensor current I is reversed, 

5 i.e., flows from right to left, as s'hown in Figure 4B, then the 

initialization field H must also be reversed and the magnetic 

bias fields will be reversed. This assures that the MR head 

micromagnetics are identical (i.e. symmetrical) in the two 

current configurations. For some biasing schemes, additional or 

0 d_iff9rent changes in the bias fields or head configuration may be 

required to obtain synunetrical magnetic performance when the 

sensor current I is reversed. 

Referring now to Figure 5, two pairs of sliders 13a, 13b 

supporting read/write heads on opposite sides of a magnetic media 

5 disk 12 comprising a head stack {as shown in Figure 2) are shown .. 

For simp1icity, the slider suspension and the remainder of. the 
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actuator assembly are not shown. For.purposes of illustration, 

the pair of sliders 13a, 13b are referred to as the top head and 

the bottom head, respectively. The top head is suspended 

adjacent the upper surface of the disk 12 while the bottom head 

5 is suspended adjacent the lower surface of the disk 12. In a 

conventional head and disk drive manufacturing process, all of 

the heads are initialized.for forward bias operation, i.e., the 

sensor current I flowing from left to right with the 

initialization magnetic field H orientation from right to left as 

0 shown in Figure 4A. The MR heads may -be initialized in a batch 

process at wafer level or at row level, or each head may be 

individually initialized at some time subsequent in the process, 

such as after being attached to the suspension 15 as shown in 

Figure 7. Since all the heads are initialized for forward bias 

5 operation, prior to assembly in a head stack, when the heads and 

sliders are assembled in the actuator assembly adjacent heads 

will have the sensor current I and the initialization field 

orientation H orientated in.opposite directions with reference to 

the actuator frame as shown in Figure 5. Thus any attempt to re-

0 initialize a single head after the.assembly of the head stack 

will result in the adjacent head being initialized in the wrong 

direction. 

Referring now to Figure 6, two pairs of sliders 13a, 13b 

supporting read/write heads adjacent opposing surfaces of a disk 

5 media 12 are shown assembled in a head stack (as shown in Figure 

2) . Similarly. to Figure 5, the suspension and actuator assembly 
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is not shown. According to the principles of the present 

invention, the MR sensor current I and the initialization 

magnetic field H are orientated in identical directions with 

respect to the actuator for both the top head and the bottom 

) head. Thus, adjacent heads 13b, 13a, for example, have both the 

sensor current I and the initialization field direction H 

orientated in the same direction with reference to the actuator. 

In the present invention then, one or more of the individual 

heads in the head stack can be re-initialized without disrupting 

) the initialization of ari adjacent head. For example, as shown in 

Figure 8, if it is necessary· to re-initialize one or more heads 

13a, 13b in a head stack, the entire actuator assembly is 

initialized by a large homogenous magnetic field by a magnet 53. 

While magnet 53 can be a permanent magnet having the required 

) structural architecture to produce the desired the magnetic 

field, more typically the magnet 53 will comprise a 

electromagnet. 

With continuing reference to Figures 4A, 4B and 6, in order 

to provide a head stack assembly wherein adjacent heads have the 

0 sensA.r~cLirrent I and the initiali~ation; field H orientated in the 
·A··•· . ·. . : 

same direction, it is not nece"ssacy to identify and segregate the 

top heads, sliders 13a, and the bottom, sliders 13b, prior to the 

initialization process. The initialization process is not 

completed until the MR heads are assembled in an actuator head 

5 stack assembly. While the MR heads may be initialized at a point 

prior to assembly of the actuator for testing or other purposes, 
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when the top and bottom heads are assembled in the actuator head 

stack assembly and a final 'initialization is completed, adjacent 

heads will have their initialization field H orientated in the 

same direction. 

Ref erring now also to Figures 9A, 98 and 9C, in order to 

insu~e that the MR sensor current I flows in the same direction 

for adjacent heads it is necessary to provide reverse sensor 

current for the bottom-heads, slider 13b, as shown in Figure 4B. 

Figure 9A is a simplified block diagram illustrating normal or 

O forward sensor current such as provided for the top heads, slider 

13a. A constant current I is provided by current source 61 via 

leads 63 to the MR sensor as represented by resistor 13a. Coil 

67a connected by leads 69 represents the top head write coil for 

writing data on the magnetic media disk 12. A write current 

5 pulse IAe·w presented by curve 73a applied to· the write coil 67a 

produces magnetic transitions 75 in the media 12. As 

illustrated, the rising edge of the write current pulse produces 

a positive magnetic transition 75 while the falling edge of the 

write pulse produces a negative magnetic transition 77. The MR 

:o sensor responds to or senses a~magnetic transition by changing 

its r~sistance as a function of the change in the magnetic field 

applied across the MR sensor. Since the MR sensor has a 

constant current flowing through it, the response to a change in 

the magnetic field is a change in the voltage drop across the MR 

?5 sensor, v ... E·MiP as represented by curve 71a. The volta.ge signal 

produced by the MR sensor is a function of both the direction of 
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sense current Is through the MR sensor and the polarity of the 

magnetic transition 75, 77 in the media. The voltage signal 

developed across the MR sensor is detected by operational 

amplifier 62 which provides an output signal to the disk drive 

) signal processing circuitry (not shown}. Similarity the polarity 

of the magnetic transition 75, 77 in the magnetic media is a 

function of the direction.of current flow through the write coil 

67a. For forward bias op.eration as shown in Figure 9A the rising 

edge of the write pulse produces a positive magnetic transition 

) 75 which, in turn, produces a positive voltage pulse when sensed 

by the MR sensor. 

Figure 9B illustrates the circuitry for reversed current 

operation. The current source 61 provides the sensor current I 

to the MR sensor 13b. However, the leads 65 between the current 

J source 61 and the MR sensor 13b are reversed to provide a current 

flow through the MR sensor in the opposite direction to that 

produced by the circuitry shown in Figure 9A. Thus, when 

assembled in the actuator head stack, the bottom head 13b has its 

sensor current flow I in the same direction with respect to the 

actuator .as the.'top head 13a.. However, since the current 

direction through the MR head is reversed, the voltage signal 

produced by the bottom head for a magnetic transition is opposite 

to that produced by the top head for the same polarity magnetic 

transition, as shown by curve 71b. In the circuit shown in 

5 Figure 9B, the write coil 67b for the bottom head is connected to 

the write circuitry such that the current flow through the coil 
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67b is in the identical direction as the current flow through the 

top head write coil 67a. Thus, the magnetic transitions 75, 77 

produced in the magnetic media for a write pulse from the bottom 

head are identical to the transitions 75, 77 in the magnetic 

5 media produced by the write pulse in the top head. The result 

being that the data signal sensed by the MR sensor 13b for the 

bottom head is of the opposite polarity with respect to the 

polarity of the MR signal sensed by the top head. While the 

difference in polarity between the data signal for the top head 

O and the data signal for the bottom head does not represent a 

problem, it must be accounted for in the data signal processing 

circuitry. 

Figure 9C illustrates a _second embodiment of circuitry for 

the reverse bias operation of the bottom head 13b. Similarly to 

5 that shown in Figure 9B, the leads 65 between the current source 

61 and the MR head 13b are reversed to produce reverse current 

flow through the MR head 13b. However, the write coil 67b for 

the bottom head also has its leads 69 reversed thus providing 

current flow through write coil 67b in the opposite direction to 

O that of the write coil 67a in the top head. Thus, since the 

polarity of the magnetic transitions produced by the write 

current is a function of the direction of current flow through 

the write coil, the magnetic transition 77 produced by the 

leading edge of the write pulse has negative polarity while the 

5 falling edge of the write pulse produces a magnetic transition 75 

having positive polarity. The response then of the lower MR 
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sensor 13b with reverse cur~ent will be symmetrical (i.e .. 

identical) to the resoonse of the too head MR sensor with· for~ard . . 
current operation. 

While the present invention has been particularly shown and 

5 described with refe;renced to a preferred embodiment thereof, it 

will be understood by those skilled in the art that various 

changes in the form and details may be made therein without 

departing from the spirit and scope of the invention a~ defined 

in the appended claims. 
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we claim: 

1 1. A magnetic storage system comprising: 

2 at least one magnetic storage medium having top and bottom 

3 surfaces, said top and bottom surfaces having a plurality of data 

4 tracks defined therein for recording of data; 

5 at least one magnetic transducer fonned on a surface of a 

6 slider and maintained in a closely spaced relationship adjacent 

7 each·· said top and bottom surfaces, said magnetic transducer 

8 including a rnagnetoresistive sensor; 

9 actuator means coupled to each slider for moving selected 

0 magnetic transducers to selected data tracks on said magnetic 

1 storage medium, said sliders assembled with said actuator forming 

2 an actuator head stack, a sense current flowing through each said 

3 magnetoresistive sensor, the direction of current flow through 

4 said rnagnetoresistive sensors being the same for all of said 

5 magnetoresistive· sensors with respect to said actuator means. 
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1 2 . A magnetic storage system as in Claim 1 further 

2 including detection means coupled to said magnetoresistive sensor 

3 for detecting resistance changes in said magnetoresistive sensor 

4 responsive to magne~ic fields representation of data bits 

5 recorded in said m~gnetic storage medium intercepted by said 

6 magnetoresistive sensor, said detection means including a current 

7 source ··coupled to said magnetoresistive sensor for providing said 

8 sense current flowing thro~gh said magnetoresistive sensor 

9 adjacent said bottom surface in a reverse direction relative to 

O said·sense current flowing through sa±d magnetoresistive sensor 

.l adjacent said top surface. 

1 3 . A magnetic storage system as in Claim 2 wherein each 

2 said magnetic transducer includes a write coil, said write coil 

3 responsive to a write current for magnetically recording said 

4 data bits, the direction of said write current flow through the 

5 write coil adjacent said bottom surface being in a reverse 

6 direction relative to the write current flow through the write 

7 coil adjacent said top surface . 

. 't ..... 
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.1 .... A method for initializing m~gnetoresistive sensors when 

2 a plurality of maq~e~ic transducers, each said magnetic 

3 transducer including a magnetoresi~tive sensor, are assembled in 

4 an actuator forming an actuator head stack, each magnetoresistive 

5 sensor being suspended adjacent a top or bottom surface of an 

6 as,sociated magnetic storage rnediwn, each said rnagnetoresistive 

7 sensor being adjacent at least one other rnagnetoresistive sensor 

a in said actuator head stack, said method comprising the steps of: 

9 providing a sense current to each said magnetoresistive 

.0 sensor, the direction of current flow ·for said sense current 

.1 throuqh said each magnetoresistive being the same relative to 

~2 said actuator for magnetoresistive sensors adjacent said top 

L3 surfaces and fo~ magnetoresistive sensors adjacent said bottom 

L4 surfaces; and 

LS applying a homogeneous magnetic field to all said 

L6 magnetoresistive sensors in said actuator head stack for 

17 initializing all of said rnagnetoresistive sensors in the same 

18 direction relative to said actuator. 
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The method of Claim 4 where.in each said magnetic 

2 transducer includes an inductive write coil and including the 

3 step of providing a write current to each saio inductive write 

4 coil, the direction of current flow for said write current 

5 through said each inductive write coil being the same relative to 

6 said magnetic medium for inductive write coils adjacent said top 

7 surfaces and for inductive write coils adjacent said bottom 

8 surfaces. 

1 ··6. The method of Claim 4 wherein each said magnetic 

2 transducer includes an inductive write coil and including the 

3 step of providing a write current to each said inductive write 
,. 

4 coil, the direction of current flow for said write current 

5 through each said write coil adjacent a bottom surface being 

6 opposite to the direction of current flow for said write current 

7 through each said write coil adjacent a top surface. 

1 7. The method of C.laim 4 wherein said homogeneous magnetic 

2 field is generated by a p,ermanent magnet: means. 

1 8 . The method of Claim 4 wherein said homogeneous magnetic 

2 field is generated by an electromagnet means. 
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1 9 . A head-stack assembly for use in a magnetic storage 

2 system. comprising: 

3 a plurality of sliders, each slider supporting at least one 

4 magnetic transducer, each said magnetic transducer including a 

5 magnetoresistive sensor; 

6 a support means including a plurality of support arms 

7 extend.lng outwardly, at l~ast one of said sliders coupled to ar:id 

8 supported by each support arm, each said supported slider being 

9 identified as a top slider or a bottom slider; 

0 ·electrical lead means for coupling each said 

1 magnetoresistive sensor to a current source for providing a sense· 

2 current to each said magnetoresistive sensor, said electrical 

3 lead means adapted to provide said sense current to each said 

4 rnagnetoresistive sensor such that the direction of current flow 

5 for the sense current in said magnecoresistive sensors supported 

6 by a top slider is the same relative to said support means as the 

7 direction of current flow for the sense current in said 

8 rnagnetoresistive sensors supported by a bottom slider. 

1 10. A head-stack assembly as in Claim 9 wherein each said 

2 magnetic transducer includes an iriduc~ive write coil, said 

3 electrical lead means further adapted to provide a write current 

4 to each said inductive write coil, the direction of current flow 

5 for the write current in each said inductive write coil being the 

6 same relative to said magnetic transducers. 
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1 11. A head-stack assembly as in Claim 9 wherein each said 

2 magnetic transducer includes an inductive write coil, said 

3 electrical lead means further adapted to provide a write current 

4 to each said inductive write coil, the direction of current flow 

5 for the write current in the inductive write coils supported by a 

6 bottom sensor being opposite relative to said magnetic traducers 

7 to the direction of current flow for the write current in the 

8 inductive write coils supported by a top slider. 

1 ·12. A head-stack assembly as in ·Claim 9 further comprising 

2 actuator means, said support means mounted to said actuator 

3 means. 

1 13. A head-stack assembly as in Claim 12 wherein said 

2 actuator means·includes voice coil motor means. 

1 14. A head-stack assembly as in Claim 9 further comprising 

2 a plurality of suspension means, each said slider attached to and 

3 supported by a suspension means, at least one of said suspension 

4 means attached to each said support arm. 

--------------------
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