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DUAL IDENTIFJC4DON !OB DATA rrp.ns or A DISK DRIVE 

Field of tbe Inyention 

The present invention i$ directed to disk drives. More particularly, the present 

invention provides dual identification fields for each data sector recorded on a data 
. . 

track of a disk so that the data can be written and read usinc a dual gap head such 

S as a magnetoresi5dve head. 

Baskaround of the Invqntion 

Disk drives are commonly used in workstations, personal computers, laptops and 

other computer systems to stole large amounts of data that are readily available to 

10 a user. In general, a disk drive comprises a magnetic disk that is rowed by a 

spindle motor. The sulfac:e of the disk is divided into a series of data tracks that 

extend circumfeientially around the disk. Bach data track can store data in the fonn 

of magnetic transitions on the disk surface. 

15 An interactive element, such as a magnetic transducer, is used to sense the magnetic 

transitions to read data, or to conduct an electric current tbat causes a magnetic 

transition on the disk 5Urfaee, to write data. Typically, the magnetic transdueet is 

mounted in a~- ··The bead, in 10m,.is.m0unted by.a rotary actuator ann and is 

selectively posidoUd by the actuator ann over a preselecled dala track of the disk 

20 so that the uansducer can either mul data from or write data to the preselected data 

track of the disk, as the disk rotates. below the transducer. 

A gap is provided in the bead to position the active elements of the transducer at a 

position suitable for interaction with the magnetic transiti911s. -In certain mOdem 

25 transducer suuctures, dual gaps are J>rovided in the head, one for positioning a read 

transducer and the other for positioning a write transducer.· In this m&nner. separate 

technologies can be used for each. ·of read and write tJamduction operations to 

enhance the overall effectiveness of a disk drive product. Moreover, the use of 

separate gaps accommodates design.·· constraints that would preclude. mounting 

30 different transduction technologies iii the same physical gap. 
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For example, in a magnetoresistive bead (MR head), a magnetoresistive element 

(MR element) is used as a read transducer. The magnetoresistive element comprises 

a material that exhibits a change in electrical resistance as a function of a change in 

magnetic flux of a magnetic field applied to the element. In a disk drive 

S environment, the MR element is positioned within the read transducer gap, above 

a diSk surface., In this position, the electrical resistance of the element changes in 

time as magnetic transitions recorded on the disk pass beneath the read gap, due to 

rotation of the disk. The changes in the resistance of the MR element caused by 

magnetic transitions on a disk occur far more quickly than the response of 

10 conventional tmnsducers to magnetic transitions. Thus, an MR transducer is able 

to sense magnetic transitions during a read operation at higher rotational speeds and 

data densities. 

However, an MR element is not able to conduct a current in a manner that 

1 S eff'aciently generates a mapetic field, which is necessary to write data on a disk 

surface. Accordingly, an inductive circuit is used as the write transducer and is 

positioned in the separate write gap. 

Due to the "xistence of two physical gaps for separate read and write transduction 

20 operations, there is necessarily a skew as between the two gaps and relative to the 

centerline of any panicular data track on a disk surface, when a rotary actuator arm 

is used. This is because the rotary actuator moves the head along an arcuate path, 

from the inner diameter, to the outer diameter of the disk. The arcuate path causes 

the head to be at a skew angle relative to each data track, with the skew angle 

25 varying as ·a function of the position of the actuator. Moreover, the skew angle at 

any given data track causes a slightly different orientation relative to the centerline 

of the disk track for each of the read and write gaps. 

Whenever data is either written to or read from a data track. the appropriate 
. f 

30 transducer gap must b~ centered over the centerline of the data track where the data 

is to be written or from where the data is to be read. to assure accurate transduction 

of the data. Thus, in a read operation, the gap associated with the MR element 

must be centered over the appropriate data track centerline and the gap ass~iated 
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with the inductive wnte ~it will be offset from that track cemerUne due to the 
· .. : 

skew angle effect. 1be opposite is tnae in a write operation. 

In modem disk drive architectmu, each data tJack is divicled into a number of data 
5 sectors for storing a fhed med data l>k>cJc. To tacintate • ~ tO any particular 

10 

_;·,,. 

data block stored on a diSk surface, each ·data sector includes an identification field 

(ID) to provide a unique "address~' for the, l'eSJ*ti~e; data sec:tor. The address 
contains position infonnation and permits a OOm.,uter system to locate and verify t~ 
identity of a particular data field to be written or mad at any one time. 

In either a read or write opeiation, the m of ·the data sector is. read to verify that 
the actuator ann has positioned the tllnsducer over the proper data sector. As noted 
above. when the disk drive iilcludes a dual pp uansducer, them is a skew between 
the read and write gaps relative to the centerline of the data tlaCk: containing the data 

IS sector of interest to the computer •Ystem· . nus, in a write operation, the write gap 
is positioned over the centerline of the data track where.~ particular data sector to 
be written is located. However, the read pp is now offset from the track centerline 
due to the skew angle effect, and is noc in a proper po~ition to accurately read the 

m field to verify that the computer system bas access to the comet dara sector for 
20 writing. 

A prior solution to the problem of an inability to accurately lad an m field due to 

gap skew is to record two m fields for each data sector. . One of the m. fields is 
aligned with the centerline of the leSpCClive data track, while the second ID field is 

: . : · .. · ·.·· ,· ... 

25 offset fonn the track centerline by an amount equal to the skew experienced by the 
gap not aligned with the centerline of~ respective ctD. track where the .data sector 

is located. In this manner, when the write gap is positioned over a track centerline. 
the read gap will be centmd over the offset, second m fteld. Thus, in a write 

operation, the read transducer can be used to accurately read the second. offset ID 
30 field to verify that the .. prOper data sector has been ar.Cessed.. 1be write gap will 

then be properly positioned over the track centerline to write data.to the data sector. 

While the prior solution ovemnnes the skew problem, additional overhead is 
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required to maintain the two m fields. Overhead refers to portions of a disk 

surface that must be used to store information necessary for the control of the disk 

drive. Space on a disk surface used to store control infonnation is not available to 

. store data, and thus reduees the stomge capacity of the disk drive. The ID fields 

5 are examples of overhead. Tiie use of two complete ID fields per data sector 

doubles the overhead. imposed by the address infonnation. 

In any disk drive design, considemtion is given to cost/benefit of any overhead 

imposed on a disk surface. If the advantage of the control infonnation outweighs 

IO the overhead cost, the addition of the overhead will be considered acceptable. The 

dual m filed anangement offers a pracdcal solution to dual gap heads, and the 

advantages of using MR heads generally outweighs the additional overhead imposed 

by dual m fields iii some disk drive applicati0ns, even when the m field overhead 

is doubled. 

15 

SununaQ of tbe Invention 

n.e present invention provides a dual m field arrangement that minimizes the 

additiOnal ovemead imposed on the disk drive system, while maintaining the 

advantages of the dual m proposal. Generally. the present invention shares certain 

20 overhead between the m field aligned with ~ track centerline and the data field of 

the respective data sector. 

Typically, each field· recoMed on a disk surface includes overhead necessary to 

synchroniie the read and write electronics to the magnetic transitions on the disk 

2S surface. For example each m field generally requiJes a VFO signal and a sync 

mark. The VFO signal is processed by the rmd electronic cin:uit to synchronize or 

"lock" its frequency of operation to the frequency of occurrence of magnetic 

transitions as the disk rotates below the Jead transducer. In this manner, the read 

electronic circuit can properly process the transitions to detect the ID infonnation. 

30 1be sync mark indicates· that the transitions following the mark represent the actual 

ID infonnation for the respective data sector. Both the VFO signal and sync mark 

take up space on the disk surface. and thus impose an overhead on the disk. 
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According to the present ~venf:ion, the m field aligned with_ the track centerline is 

merged into the data field of ~he data sector and util~ the VFO signal and sync 

mark already present in~ daba raeld for use_in.rm=.·anc1 writing data. Them 

infonnation is written after the. data sync mart and prior to the actual data. 

5 Accordingly, the amount of overhead added to .. a clisk surface in a dual ID 

arrangement is minimized. 

. . .. 

the present invention also mluces the number of passes required to write ID faelds . ., . ' 

during an opemtion to format.the disk.· A .fonnattDlg ~ involves the writing 
' . . .... ' . 

10 of overhead info~~ on a disk surface prior to usin._tbe disk to store data. Jt,. 

IS 

pass refers to a complete rotation of a disk to write the.ovmtJad required for a data 

track of the disk. In the dual m field anangemcnt of the prior proposal, two passes 
. :· . _.. . 

are required per data tmck, a fint pass to write the offset ID raeld, ind a second 

pass to write the m raeld aligned with the track centerline. 

Acconling to the piesent invention, only one pass to write the offset ID field is 

necessary during a fonnatting operation. The .-cl aligned m faeld is written 

during a nonnal write operation, ~.g., at the time when data is first written to the 

respective data sector. nus, in addition to minimizing overhead, the present 

20 invention maintains a formattin1 opcmlion that is commensurate, in tenns of the 

number of passes required to fonnat the disk, with a formatting operation perfonned 

in a sincle m faeld ll'i8Dgement. 

Brie{ Description of tbe DmMna 
25 Figure 1 is penpective view of a disk drive. 

30 

Figures 2a-c are a series of top views ot a disk and actuator of the disk drive of fig. 
. . . 

I showing data tr&cks, ind ·the actuator positioned at the inner diameter. middle 

diameter and outer diameter, respectively, of the disk. 

Figure 3 is an ruu.tration of a data tmck including a dual m faeld arrangement 

according to the prior art. 
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Figure 4 is an illusttation of a data track . including a dual ID field arrangement 

according to the present invention. 

Figure S is an illustration of a complete ID field including VFO and sync mark 

5 overhead. 

Figure 6 is an illustration of the merged m and data field of fig. 4, according to the 

present invention. 

10 Figures 7a-c illustrate, in sequence, disk format and data write operations according 

to the present invention. 

15 

Figure 8 illustrates a dual ID arrangement according to another embodiment of the 
• i. 

present invention. 

Detailed Dn;rjption 

Refening now to the drawings, and initially to fig. 1, there is illustrated a disk drive 

designated generally by the reference numeral 20. nae disk drive includes a 

plurality of storage disks 22a-d and a plurality of read/write heads 24a-h. Each of 

20 the storage disks 22a-c:l is provided with a plurality of data tracks to store user data. 

AJ illustrated in fig. 1, one head.is provided for each surface of each of the disks 

22a-d such that data can be read from or written to the data tracks of all of the 

storage disks. It should be undentood that the disk drive 20 is merely 

representative of a disk drive system utilizing the present invention and that the 

25 present invention can be implemented in a disk drive system including more or less 

storage disks. 

The storage disks 22a-d are mounted for rotation by a spindle motor arrangement 

29. as is known in the art. Moreover, the read/write beads 24a-h are supp~ed by 
. . 

30 respective actUator arms 28a-h for controlled positioning over preselected radii of 

the storage disks 22a-d to enable the reading and wri1ing of data from and to Ehe 

data tracks. To that' end. the actuator anns 28a-h are rotatably mounted on a pin 

30 by a voice coil motor 32 operable to controllably rotate the actuator anns 28a-h 
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radially across the disk surfaces. 

Bach of the read/write heacls CODlprises a ipagnetic transducer 25 .mounted to a 
. . : ·: - . . . : ·:::. '-.. :. :. .. .. . ' . . • .:J ' . . . 

slider 26 having an air bearing smface. ~typically utilized in "1sk drive systems, 

S the sliders 26 cause the magnetic transdu~ 2S of the read/write heads 24a-b to 

"fly" above the surfaces of the mpec:dve storage disks 22a-d for non-contact 

operation of the disk dri~ sy •• ··w._ not in use, the voice c:Oil motor 32 rotates 

the actuator arms 28a-h to position the read/write heads 24a-h over a respective 

landing zone SB, where the read/write heads 24a-h come to rest on the storage disk 
. . .. · .. _:;··. .. 

1 o surfaces. 

As known, a printed circuit board (PCB) 34 is provided to mount control electronics 

for controlled operation Of the spindle motor 29 and the wice coil motor 32. The 

PCB 34 also incudes read/write cbaimel circuitry coupled to the read/write heads 

lS 24a-h, to control the tn.nsfer of data to and from the data tracks of the storage disks 

22a-d. 

Referring now to figs. 2a-c; there is w.._ted, in each drawing, a top plan view 

of one ·of the disks 22a~·of fig. l~ · As .. n by representative data track segments 

20 SO,.the disk surface.is divided into a plurality of individual data tracks. Bach of the 

.. data tracks SO extends circumferentially. around.the disk. ,,.,· data •.. tracks 50 are 

radially ~ from one another from an inner radius to an outer radius of the disk 

22. 

25 As described above, the· actuator ann 28 mounts the head 24 for selective 

positioning of the head 24 over any one of the data· tracks 50. Bach hea~ 24 

includes a read gap and a write gap. shown scl1em•tically at reference numerals 60 

and 62, respectively. As shown in each of figs. 2a-c, the path 52 followed by the 

head 24 dUe tO rotation of the~~ 28 is arcuate, causing the axis 56 of the 

30 head 24 to fonn a skeW · ... gle 9 with each. the ~ trac~ 50. The skew angle (J 

varies from track to tlaCk ~ross the cimamference of the disk 22, as shown in figs. 

la-c •. ne skew angk,·' isgreatesl w~.,~ head 24 is positioned by the actuator 

28 over the outer radius of the disk 22 (fig. 2c). and is smallest when the head 24 
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is at the middle radius of the disk 22 (fig. 2b). 

Moreover, the skew angle B causes one of the gaps 62 in the head 24 to be offset 

from a data traek centerline when the other gap 60 is centeled over the centerline. 

S This is shown most· clearly in the exploded portion of fig. 2c. 

Pach data traclc SO is divided into a series of data sectors. An illustration of a 

representative ~ta sector 58 is depicted in each of figs. 3 and 4. The data sector 

58 is centered in a data track SO and contains magnetic transitions (not shown) that 

10 can be sensed by the read transducer in the read gap 6o when the read gap 60. is 

centered over the centerline of the data track SO. Similarly, magnetic transitions can 

be written into the data sector 58 by t)\e transducer in the write gap 62 when the 

write gap 62 is centered over the centerline of the data track SO. 

15 Figure 3 illustrates a dual ID arrangement for a data sector, according to the prior 

solution discussed above. 1be data sector SS is preceded by two ID fields, a write 

m field 70 "and a read m field 72. 1be write m field 70 is offset from the 

centerline of the data track SO by an amount sufficient to compensate for the skew 

angle effect at the particular data track, such tbat the read gap 60 is centered over 

20 the ID field 70 when the write gap 62 is centered over the data sector 58. 

Accordingly, during a write operation, the react transducer can accurately read the 

m infonnation stored in the m field 70 to verify that the head 24 is positioned over 

the proper data sector SS. 

25 During a read operation, the read gap 60 is centered over the centerline of the data 

track and reads them infonnation from the read m field 72, as well as the data 

from the data sector SS. 

Referring for a moment to fig. 5. there is illustrated a complete m field. Each of 

30 the m fields 70, 72 of the prior proposal include a VFO signal 90 that is recorded 

on the disk surface. The VFO signal is read by the read transducer for use by the 

read/write channel circuitry on die PCB 34 to synchronize or .. lock" its frequency 

of operation to the frequency of occurrence of magnetic transitions (i.e. the 
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magnetic transitions repreSendng me actual m iDformation) as the disk rotates below 

the read transducer. The VFO sipal 90 is followed by a sync mark field 92 that 
. ~· . .· . 

includes infonnation to indicar.c to the read/write Channel when the actual ID 

infonnation begins. 1be: •. J;n.infomuuion94is rec:Qrded after the sync mark 
. . . . . .: . . 

5 field 92 and is followed by a pad field 96 to sepan.te the m field 70, 72 from other 

transitions tec;orded on the disk surface. 

As can be seen from fig. s, each m field 70, 72 of the prior proposal includes VFO 

. and sync mark. infonnad~n~ thus adding to the total overhead requiled to implement 

1 O the prior dual m field arrangcmellL 

: .:.'; . .· ·, 

Pursuant to the present invention, the total overhead required to implement a dual 

ID field mangem• is minimiDd by sharing VFO and sync mark infonnation 

between the data field of the data lf:CtOI' and the m field aligiled With lbe centerline 

IS of the data track. As shown in fig. 4, an offset write m field 82 is arranged to 

compensate for the skew effect so that ID infonnation can be read by the read 
. . .·· . . 

transducer during a write operation. The write m fi~d 82 includes a VFO signal 

and sync mark, as sbow.n in fig. s. HoWever, according to the present invention, 

read m infonnation. llignect with the tJata track centem., to be read by the read 

20 tnnsducer during a react. operation, is merged into a data sector 58'. Accordingly, 

the read m rielcl of the sector SB~ shares VPO and sync mark overhead with the 

data stored within the sector 58'. 

Referring now to fig. 6, there is illustrated the merged ID and data arrangement of 

the data sector SS' of fia. 4 ... A VFO signal 100 ~d b;·the read tmnsducer, is used 
. . . . . . . . 

by the react/write ·channel circuitry to lock its. frequency of operation to the 

frequency of occurrence of magnetic tmnsitions within the entire sector ss·. 
including them and daia information ~sented by the transitions within the sector 

58'. Similarly, a data sync mark field 102 includes 'infonrlation to indicate to the 

30 read/write channel ~ beginning of the. actual information to be detected during a 
... .. . . . 

read operation. In the case of the sector SS', the infonnation to be detected includes 

both the ID infonnation and the data. 
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The data sync mark field 102 is followed by the actual m infonnation, at field 104. 

Them infonnation is followed, in tum, by a data field 106 containing the data. 

As shown in fig. 6, the data field 106 is followed by error correction code 

infonnalion (BCC), in field 108, as generally known in the att. A pad field 110 is 

5 provided following the BCC filed 108. 1be synchronization and sync mark 

infonnation contained in fields 100 and 102 is shared by them and data fields 104, 

106 and eliminates the need for separate and complete overhead fields for the 

.aligned read ID field to ~hereby minimi7.e the total overhead required for the dual 

ID field infonnation. 

10 

JS 

Another advantage of the dual m field arrangement according to the present 

invention is that only a single pass is required to fonnat the disk. Figure 7a shows 

two unfonnatted data tracks labeled Track i and Track i + 1. 1be two unfonnaned 

tracks are ctevoid ·of overhead infonnation~ 

Figure 7b shows the two tracks after a single pass over each track i and i+ 1 by a 

write transducer. During each pass, the write transducer is offset from track 

·centerline by an amount sufficient to compensate for the skew that occurs in respect 

of the ·read gap at those times when. the write gap is centered over the track 

20 · centerline. While positioned in this offset position, the write transducer is used to 

write the offset ID fields 82 in the respective track. The write transducer writes an 

m field 82 for each data sector allocated to the panicular track, ~th the m fields 

82 being spaced radially from one another by an appropriate amount of space 

sufficient to accommodate the writing of a data sector. 

25 

Figure 7c illustrates the tracks i and i + 1 after a write operation to each track. For 

each track. the write gap 62 is centered on the track centerline, and, consequently, 

as discussed above, the read gap 60 is ~ffset from the track centerline due to the 

skew effect. However. the read gap. 60 will be centered on the ID filed 82. as 

30 written during the disk format operation. The read transducer is operated to read 

the ID information. 

If the m infonnation verifies that the head is located at the correct track. the write 
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transducer is operated to write the data desired to the stored in the data sector SS' 
. : .· . : . . . . . . . ·. . . ' . . ~- ': :. :: ; .. 

of the respective track i or i+.l. At the a.,ie of writing the data into the data sector 

SS', the write transducer is controlled to '1"rite a copy o( die m information written 
~ .. . . . . ' .· ' ·. :_. . .. .; ,: .. 

in the ID field 82,. according to the.amngement of .IP. and data fields 104, 106 . . . . :.::· . 

5 shown in fig. 6~ In this manner, the ID information can be read by the read 
.· ~ ·.. . . ' ·. : ' . . : 

transducer for verification, when the read pp 60 is centenxi. over the track 
.. .. ' ·:.': . ·.· . . .:., ... 

centerline in a sub .. uent read operation of the data. SfJCtQI' 58'. 

Figure 8 shows an alternative embodiment of the present invention. In this 

10 embodiment, a write ID field 82' is written• fOJ'.'ID&t.tinle and is aligned with the 

track centerline. Du~ a write ~. after disk fonnatting, the read gap fJO .. ·.· .. .. . .. .. . . •.:: .: . ·. · .. 

is aligned with the tlaek centerline to read the m infol'llJ8tion. As should be 

understood, the write pp 62 is now offset flo.-i the trac;k ~rline due to the skew 

effect. 1bus, when the rad m information verifies that the head is positioned over 

IS the comict data~· a merged ID and data r1eld SS" is written by the write 

transducer at a rad.ial Jocation that is offset ~ the track COllterline. During a read 

operation, the read . pp . is centered over the ~d ~8" mtber than the track 

centerline. 
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1. For use in a disk drive having a storage disk mounted for rotation, 

a head having separate read and write gaps, and a rotary actuator for mounting the 

head for reading and writing data from.and to the storage disk, a disk medium for 

the storage disk, which comprises: 

· . a magnetizable surface; 

a plurality of circumfe!entially extending data trackS defined on the 

magnetizable surface; 

each data ttaclc having a centerline and including at least one data 

sector aligned to the centerline; 

the at least one data sector comprising a data field for storing data and 

control information for use in reading the data sector; 

each data track· further including a write m field containing data 

sector identification information for reading during a write operation of the at least 

one data sector and a read ID field containing data sector identification infonnation 

for reading during a read operation of the at least one data sector; 

the write m field being. manged in tbe respective data track at a 

position radially offset from the centerline; 

the write ID field having conttoi infonnation for use in reading the 

write ID field; 

the read m field being arnnged within the data sector ~ucb that the 

control infonnation of the at least one data sector is used for reading the read ID 

field. 

2. The disk medium of claim 1 wherein the amount of radial oft'set of 

the write ID field is a function of a skew angle caused by the positioning of the bead 

by the rotary acruator. 

3. 'The disk medium of claim J wherein each of the control information 

in the data sector ~· in the write ID field includes a VFO signal and a sync mark. 

4. For use in a disk drive having a storage disk mounted for rotation, 

a head having separate read and write gaps, and a rotary actuator for mounting the 

-12-
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bead for reading and writing data Imm .m to the storage dislc, a disk medium for 
··. : .. . ' . 

the storage disk, which comprises: 

a mapetizable surface; . 

a plurality of circumterentiallY extending data tracks defined on the 

magnetizable surface; 

each data.~ ha~g .a. centerline and including at least one data 

sector radially offset from the centerline; 

t~ at least one data sec::tor comprising ~ data field for storing data and 

eontrol infonnation for use in readinl the data sector; 

each data ~ fmtb.er including a write m field containing data 

sector identification. illf~ for reading durina a write operation of the at least 

one data sector and a read m field COJUaining data ~r identification infonnation . : '. : : . ~ . : : . . . . . . 
.. 

for reading during a read operation of the. at least one data sector; . :._ ..... · . 

lbe write m field being arranged in the JapCCtive data track at a 

position aligned to the centm-line; 

the write m rield having control infonnation for use in reading the 

write m field; 

the read m ~d ~ ananged within the data sector such that the 

control infonnation of the at least one data sector is used for reading the read m 
field. 

S. 1bc disk medium of claim 4 wherein the amount of radial offset of 

the at least one data sector is a function of a skew angle caused by the positioning 

of the head by the rotary actuator. 

6. 1be disk medium of claim 4 wherein eacll. of the control infonnation 

in the data sector and in the write m field includes a VFO signal and a sync mark. 

7. For use in a disk drive having a storage disk mounted for ro~on. 

a head having sepamte read aild write pps, and a roc:ary actuator for mounting the 

head for reading and writing data from and to the storage disk. a disk medium for 

the storage disk, which comprises: 

a magnetizable surface; 
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a plurality of circumfemitially extending data tracks defmed on the 

magnetizable surface; 

each data track including at least one data sector; 

the at least one data sector comprising a data field for storing data and 

control infonnation for use in reading the data sector; 

each data track further including a write m field containing data 

sector identification infonnation for reading during a write operation of the at ·least 

one data sector and a read m field containing data sector identification infonnation 

for reading during a read .operation of the at least one data sector; 

the write ID field being amnged in the respective data track at a 

position radially offset from the at least one data sector; 

the write m field having control infonnation for use in reading the 

write m field; 

the read m field being arnnged within the data sector such that the 

control infonnation of the at least one data sector is used for reading the read ID 

field. 

8. The disk medium of claim 7 wherein the amount of radial offset 

between the at least one data sector and the write ID field is a function of a skew 

angle caused by the· positioning of the head by the rotary aet1,1ator. 

9. The disk medium of claim 7 wherein each of the control infonnation 

in the data sector and in the write ID f"aeld includes· a VFO signal and a sync mark. 

10. A disk drive, comprising: 

a storage disk mounted for rotation; 

a head having sepante read and write transducers ananged in 

separate respective read and write gaps; and 

a rotary actuator for mounting the head for reading and writing data 

from and to the storage disk; 

the rotary actuator causing a skew angle between the read and write 

gaps and the data tracks; 

the storage disk comprising a magnet.i7.able surface having a plurality 
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of circumferentially extending data uacks defined on the magneti7.able surface; 

each data track including at least one data sector; 

the at least.one data sector comprising a data field for storing data and 

control information for use in ~I the data sector; 
. . . ·. ~ . . . ' 

each data track further lncluding a write m field containing data 

sector identification informadon for reading by the read tran~ucer of the head 
.. ' 

during a write operation of the at least one data sector and a read m field containing 

data sector i~ication information for reading the read transducer of the head 

during a read opention of the at least one data sector;. 

the write J]) field bein. amnlcd in. the respective data track at. a 

. position radially offset fmm the at least one data sector, the radial offset being a 

function of the skew angle such that the read gap is centeled over the write ID field 

when the write gap is centered over the at 1~ one data sector; 

the write m field having control information for use in reading the 

write ID f"ield; 

the read ID field being manged within the dara secrot such that the 

control information of the at least one data sector is used fot reading the read m 
field. 

11. The disk medium of claim 10 wherein each of the control information 

in the data sector and in the write m field includes a VFO signal and a sync mark. 
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