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BANDED MAGNETIC RECORDING DISK WITH 
EQUALLY-ANGULARLY-SPACED SERVO SECTORS 

FIELD OF THE INVENTION 
This invention relates to methods and means for providing and sampling servo 

sections on a movable recording medium, and more particularly relates to such a method 
and means wherein the rate at which the servo sectors are sam.pled on a disk file or servo 
sections are sampled on a tape drive is independent of the data 3:rchitecture used. 

BACKGROUND OF THE INVENTION 
The above-referenced related application discloses a method and means for 

increasing the servo sector sampling rate in a disk formatted ·in a fixed block architecture 
(FBA), such increase being effected with a minimal increase· in the overhead (non-data) 
regions. The disk has the prior art conventional servo sectors which contain all servo and 
associated overhead information. However, micro servo sectors are inserted in the data 
fields between the conventional servo sectors to provide short bursts of servo information. 
These micro servo sectors contain a small portion of the overhead information, only 
sufficient to provide position information and to control the temporary interruption and 
restoration of the write current and the data stream and clock input to a data 
encoder/decoder. Because the servo bursts are short, no resynchronization of the VCO is 
necessary after each burst. These micro sector bursts are used only during settling (since 
they contain only position error signal data) and also preferably during seek (if an 
abbreviated Gray code is used); and the conventional sector servo bursts are used during 
read and write track following. This technique desirably provides high sample rates with 
minimal overhead in disk files using a sectored servo system, such as used in low end disk 
files with FBA format. 

Several techniques, now becoming increasingly popular to increase the areal 
density in sectored disk files, are constant linear density (CLD) recording and banded 
recording. In CLD recording, the data rate for a given tra¢k depends upon its radius. 
Banded recording is somewhat similar, except that the data rate is constant within a given 
band of radii, but varies from band to band to minimize th~ range of linear densities. It 
follows, then, that if implemented in sectored ·servo, the m1m~er of sectors and hence of 
servo samples would increase progressively from the innermost ,to the outermost bands, and 
thus require the servo system to adjust to the differing sample rates. Also, seeks across 
bands and settles at band edges would require constant updatirig of the sample rate, and 
timing of the .servo samples would vary. 
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There is a need for a recording technique, trarlspiil:¢n,tto tJie user, useful for both 
non-sectored and sectored disk and tape formats, wherei~·s~rv~»:sample rate is constant and 
is independent of the data architecture used and limitaj . onJy ·~y the total area of the disk 
devoted to servo information. 

SUMMARY OF THE INVENTION 
Toward this end, and according to the invention, a m,~thod and means is described 

wherein servo sectors written on a disk (or servo sections· wfitten on a tape) are equally 
spaced on a given track and read during seek, settle and traek following operations. An 
algorithm is used to determine the allowable time. separation between servo sectors (or 
sections) on a track and lengths of associated data sections, such as data sectors or variable 
length records, that may be accommodated on the disk or ta~e:: in such manner that each of 
the servo sectors (or sections) equally spaced on a given track is located within a data field 
of a data sector or within an identification region or immediately after an address indicating 
mark (such as address mark or index mark). The rate at which· the servo sector (or section) 
is sampled is constant and independent o~ the number and length.s of the data sections. As a 
result of this independent relationship, this techniqu1 is sui~ble for CLD recording, to 
banded disks using sectored servo as in conventional FBA; ·arid also even to non-sectored 
architectures, such as count-key-data (CKD), wherein the data is written in records of 
variable length, and to tape drives formatted in FBA or CKD ... 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a diagram, not to scale, showing the regions:: and fields of a typical prior 

art data sector for a track on a disk file formatted for converitiC>iud sectored FBA; 
,·,·<·. 

FIG. 2 is a diagram, also not to scale, of a servo sector according to the invention; 
FIG. 3 is a diagram, also not to scale, of a data sector into which at selectable 

locations the servo sector may be inserted; 
FIG. 4 is a diagram of a portion of a disk forrtiatte.d,JP, banded. FBA depicting the 

constant sampling rate for all bands, the varied number~ of,~m; sectors per band, and the 
servo sector locations in the respective bands; and 

FIG. 5 is a block diagram showing the circuitry for implementing the invention. 

DESCRIPTION OF PREFERRED EMBQPIMENTS 

~;. > 'l. 

I. INTRODUCTION - DESCRIPTION OF PRIOR 'ART SERVO SECTOR 
As illustrated in FIG. 1, a typical prior art data sector 9 for a track on a FBA 

formatted disk comprises a servo region 10, an identification (ID) region 11, and a data 
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region 12. Write-read and speed field 15 allows time for the drive. electronics to switch 
from write to read. Address mark (AM) field 16 is a1i" ~~ynchronous, absolute timing 
reference that identifies the beginning of the servo sector an.cf'.°provides the basis for locating 
the other fields. Position :error signal (PES) field 17 conajris ·the· information needed to 
determine the track position of the recording head. 

In ID region 11, read-write and speed field 18allow~1he time needed to insure that 
PES field 17 is not overwritten and that sufficient time iS: provided for the write current to 
rise to its full value. VCO synchronization (VCO sync) fleld .19 is requiled to give the 
variable frequency read clock sufficient time to phase lock .:to the upcoming ID and CRC 
field 22. Encoder/decoder' (ENDEC) flush field 20 indicat¢s tile number of bits the read 
channel decoder must receive in order to put it into a kho\lVn state called ENDEC flush. 
Sync byte 21 indicates the sync byte needed to all~.: thf read bytes on current byte 
boundaries. ID and CRC .field 22 includes as the ID portion. a sector identifier and bad 
sector flag and as the CRC portion a cyclic redundancy check for errors in the reading of 
the ID. 

In data region 12, fields 23-26. correspond to the ID fields 18-21, respectively. 
However, the function of sync byte field 26 is to tell the controller when the VCO . ' 
synchronisation and ENDEG flush end and the read data, which is contained in field 27, 
begins. Data and ECC field 27 stores the user data together \Vith the error correction code. 
Each data region in a conventional sector servo system is completely independent of data 
regions in the other data sectors. 

For a._more detailed description of the regions 10-12 and fields 15-27, the reader is 
referred to the referenced related application. 

II. DESCRIPTION OF THE INVENTION SECTOR SERVO SYSTEM FOR BANDED 
RECORDING ON DISK 

As illustrated in FIG:. 2, servo sector 30, in accordance with the invention, differs 
significantly from the conventio~l sector 9. Sector 30 co,Illprises a read-write field 31 
having a code constraint (CC) portion 32 and a speed gap . 3,3 which together provide the 
write-recovery function of field 15 of FIG. 1. The code COJ,lStraint 32 consists of bits to 
prevent the decaying write current from writing a transition too close to the last data 
transition. Gap 33' which is to account for timing slop caused by variations in spindle 
speed of the disk drive motor, is inserted between field 31 and. a servo start mark 34. 

Mark 34 is at the leading end of the position error signal (PES) field 35 and marks 
'. '.· 

the start of servo sampling. Between the end of PES fieid 35. and an optional VCO sync 
field 37 is a gap 36, again to account for variations in spindle speed. Following field 37 (or 
gap 36 if 37 is not used) is ~ field 38 containing a coding constraint and sync bits which, 
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for example, for a (2,7)/¥de would be 00. Each oftli.~ f.i~!ds 32,37,38 are completely 

written during a write 6p¢,ration; fields 31 and; 36 are' p~rtiany written during a write 

operation; and fields 33: ahct,:.35 are written only during a servo write operation. 

It will thus be s~~n}that each servo sect9r 30 -~onsist8 ~olely of.bits in PBS field 35 

containing position info~tion and to each side thereof J>i~jn fields for controlling the 

interruption and restoration of the writing and reading of d_ata. 

FIG. 3 illustrates,:tlle various regions or_ fields on a typical track 39 of a data sector 

M that may be used to ~plement the invention. ~-·-~~cy~ sector 30 is not included . ..·. . . . . . ~ 

because, in accordance wi~ the invention, it may be ~erteci _anywhere within any of the 

locations indicated by the ;v¢I1;ical arrows in FIG. 3. __ 

As illustrated, e@li track 39 preferably_ contains the following fields: write-read 

recovery and AGC field lS'_~ pad fields 42,43, wi,uch ~nlpeQS~te for timing slop; and fields 

16', 18', 19', 22', 23\ :24; and 27' which,· with 15'·, are essentially similar to the 

corresponding unprimed fiel~ in conventional sector servo 9 of FIG. 1. 

Servo sectors 30 .~e written at the factOry and are inserted either anywhere within 

the data field 27' or at ce~iil other pres~ribed positions in each data sector M, such as the 

ID/CRC field 22', or ECC '.portion of field 27'. However, fields 22' and said ECC portion 

of field 27' are so small colll:pared with the length of the data"portion of field 27' that only 
... ·; . . 

a small gain in number of permissible sample positions would be achieved. As a practical 
·: ··. 

matter, therefore, the seryo sectors 30 preferably should be inserted anywhere in the data 

portion of field 27' or else· ~iately following AM 16'. 

The s~rvo sector~. 3p should not be inserted in the sync fields 19' or 24' because 

the VCO is th6n attemptirig·a phase or frequency lock, resulting in an unpredictable drift 
.. · - : 

over a servo· sample. N<?t:~hould servo sectors 30 be inserted in fields 15', 18' or 23' 

which are required for channel recovery or in pad fields 42, 43 used to accommodate 

timing-slop. 

It will be appare~:'.that, if the servo samples occur at. the AM 16', then CC field 

32, W-R field 31 and g~p: :fi¢1d 33 are not required; andsi~ce pad fi,eld 42 would then 

follow the servo samplel·: -V~O field 37 and CCSB field ~8 are not required either. 

Although eliminating thes~,-fields by starting the servo. samp(es at AM 16' desirably lowers 

the overhead, it probablfls riot sufficient en01igh to otfset th~ _:~dvantage of having all the 

servo sectors be of identi~~i length. In banded recordi~g. especially, all servo sectors 

should be identical so that:ili¢servo system will operate indepepdently of the banding. 

FIG. 4 depicts a .~t~k: 50 formatted m FBA as :bande,d sectors. According to an 

important feature of the iqvention, servo sectors 30 in each respective band A-Dare written 

at equally circumferentially_ S,paced intervals and are sampled (Le., read) during seek, settle 

and track following opeti:tH()llS. An allowable number of seryo sectors per revolution and 
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the lengths of associated data regions 51 on disk 50 is·. ¢a.t~til~ted such that each of the .· .. .-. 
equally spaced servo sectors 30 on a given track is 10c'1#@,~ywbere within either a data 
field 27' of a data region 51 or an identification regio~· 22•':_6t immediately ·after an index 
mark 52 or address mark 16' in a data sector M. As sb()W*in FIGS. 3 and 4 •. each data 
sector M extends from the leading end of each "othe~'' fields (which are the overhead . . . . ..... 
fields) to the end of the adjacent data region 51. 

··::- _. 

According to an important feature of the inveptj.p~ "it is not necessary for each 
servo sector 30 to start at the AM 16' or index mark s7 .. 'fC>i{e~ery data sector Mor that the 
positions of the servo sectors be the same for every datii· s&;fu,f: ... ·. However, formatting will 
be simplified, if as illustrated in FIG. 4 the first se~o· s¢fJr. :in each band starts at the 

. . - ·. . \~ ·:· ' 

common radial index 52 and each succeeding servo s~~c>f Jn such band is initiated at 
successive locations in equally spaced time increments irott)j:~iµd index. Thus, in disk 50 
the data in each concentric band A-Dis clocked at the s~;d~ta· ra~ but the data rates and 

. ·, :'.;_-" 

number of data sectors M vary from band to band. 
Not all combinations of servo sample rates and num~efs of data sectors M per band 

are permissible. Permissible combinations are those where th'¢; ratio between the number of 
servo samples N per revolution and the n~ber of data sector~·M in a particular band A, B, 
C or D reduces to a ratio of small integers. For exampl~, ·assume there are 60 servo 
samples N per revolution; that bands A, B, C and D have 30; ~6, 40 and 50 data sectors M 
per band, respectively; and that all servo samples are initj.a~~ at index 52. As noted in 
FIG. 4, the ratios of servo samples N to data sectors M in:~ch band are 2:1, 5:3, 3:2 and 
6:5 starting from innermost band A. Note that in each case t:q~ servo samples line up either 
at the AM position 16' or within the data regions 51 for all sectors in all bands. 

Relatively prime ratios of servo samples N to da~ ~~tors M, such as 60/31, are 
·. ;'·.· 

not desirable since they are likely to violate the placemen,( constraints. The AM 16' 
position tends to fall near the middle of the gap betweell d.a#i:files 27'; hence, the number 
of allowed combinations would be quite high. If the ija¢~'·'~bes not have VCO or AGC 
sync fields, there are few servo placement restrictions bri'*if~b·only the.AM and gap fields 
need· be avoided; and in such case nearly any ratio of :sefyci\~ample N to data sectors M 

";.·. ··::. : ... 

should be permissible, except the larger integer in eitll~t: the numerator or denominator of 
said ratio preferably does not exceed twice the reciprocal.~~jh<?se portions of each track not 
devoted to data fields or identification fields of the daUJ; S,~~~6i~>.· 

The manner in which permissible combination8'.qf·seryo samples and data sectors 
. ·- ,· ..... ,., ;: 

is computed is described in the Appendix attached heretoF · ,'. ·. ·. ·· 
'. ,_,.. : ... · .. :~> 

·., :': :~-. 
·\::' .,.,,. 



- 6 -

m. 1.Ml?iEMENTATION OF THE INVENTION 
The servo systeill is initialized by locating a servo sector 30 at index mark 52 

(FIG. 4}. As illustrated_·_~ FIG. 5, clock generator 61 generates servo cycles which are 
counted by counter 62. When counter 62 reaches a preset terminal count corresponding to 
the number of servo clock cycles between each servo sector 3, it sends an enable signal to a 
start mark detector 63. Detector 63 then looks for the start mark 34 of a servo sector 30. 
When start mark 34 is located, detector 63 generates a start found signal, which is sent to a 
servo controller 64 and to counter 62. Counter 62 is reset by the start found signal and 
resumes counting. Servo ~ontroller 6 4 then reads the PES field 35 and other servo 
information such as a track ID Gray code, based upon the known timing offsets from start 
mark 34. Servo controller 64 then operates in the same manner as a typical prior art servo 
controller using the PES to control an actuator (not shown). 

In the preceding <iescription, it has been assumed that spindle speed control of the 
disk drive motor is sufficiently precise to permit completely open-loop operation; i.e. the 
open-loop counting cycle is repeated for each servo sector 30 and all the servo samples line 
up at common index 52 at the end of each revolution of the disk. If speed control timing 
slop is unacceptable, how¢ver, it can be reduced by placing a sync bit into PES field 35 to 
reset a sample timer and the~eby update the timer at every sample time. 

Data for read arid write operations is processed in the same manner as in the prior 
art, with switches 76-79 cfosed and switch 80 positioned as shown, until a servo sector 30 
is encountered. Servo sector locations are known and stored in a servo location register 74. 
Prior knowledge of these servo locations allows data timing and control circuitry 71 to 
make the servo sector tratjSp!lfent to the data channel. Circuitry 71 allows the data channel 
to operate in the usual ma.ntter until it receives a servo location signal from a comparator 
72. Comparator 72 generates this signal when the value presented by a counter 73 matches 
the value present at the outpu~ of a servo location register 74. Register 74 contains all the 
servo sector locations for 91e_·various sets of data sectors. 

Counter 73 counts .YCO clock cycles from a VCO and data ~eparator 68 during 
' --~ . ' . . 

read.mode, and counts gerier~ted data clock cycles from a data clock generator 75 during . .. . ·, . ·: ~. . . . 

write mode. This inslire$ that the data timing and control circuitry 71 will interrupt the 
data stream at the proper bit boundary. 

In response to the servo location signal from comparator 72, data timing and 
control circuitry 71 opens ~witches 78 and 79. This interrupts the VCO cycles and 
generated data clock cycles to--disk data controller 70 and to ENDEC 69. 

This freezes the sta~s of the disk data controller 70 and ENDEC 69, making each 
servo sector 30 transparent to-the data channel. 



- 7 -

Switch 77 is use4,Jmly during write mode t6 puf~;,'.~teamp and write driver 66 in 
read mode to read a sei:vo~ sector 30. Switch 76 is C>peIJ.¢d: to prevent detected data from 
affecting the VCO 68 .. This has the effect of a VCO h~ld. Data timing and control . ~ . 

circuitry 71 maintains s~.ft~h:es 76-80 as positioned in FIG. 5 for a fixed time period until 
field 37. Switch 80 is ~sed. e>nly during write mode tQ write'YCO resync field 37 and code 
constraint field 38. 

.. . 

In write mode, switch 77 is closed first to ena))Je Writing of the vco resync field . . . ' . . . . . : ~· . 

37. After field 37 is wtitt¢n, switch 80 is closed. m read m,ode, switch 76 is closed first to .· ....... . . . ,_.;. .· 

allow VCO 68 to resync~~nize to the data. Switch~$·'l~ 1ab~f79 are closed when the VCO 
resync field operation is .;completed; i.e., is either wtjtte~S.ot read. The value in servo 
location register 74 is tli¢riupdated with the locatioll'~:f 'iii~· next servo sector 30. The 
channel again functions fu':the same manner as a prior .art ~ta channel until the next servo 
location signal is genera~ by comparator 72 . 

. ·. . 

According to an iµtportant feature of the invention, J:~~ data and servo sectors work 
in concert such that the ~~·channel is prepared for ea~h se~o sector 30 without requiring 
an address mark for that ~ecto.r. To locate each servo: sec~t only a servo start mark 34, 
which may be as short as t bit, is required. Each serv~ se¢'tor 30 can be located by open-.. I ·; 

loop timing from the previ.~us servo sector and without arty knowledge of the lengths or 
positions of the data sectors. 

IV. APPLICATION TO CONSTANT LINEAR DENSITY (CLD) RECORDING ,. •. ., 

It will be understpOd, that the sector servo system fQr CLD recording is essentially 
the same as de~cribed fo~ banded recording, except that the ~i~ck frequency changes at each 
track and the length of eac}i data sector will change from ifa<;k to track. The manner in 
which the permissible coiµ9inations of servo sample rat~s aj:_id_ number of data sectors per 
track is computed is by aft. apparent modification of th~· algorit,®i described in the Appendix .·· ... . ....... ·.· ·. 

for banded recording. 
:.· 

.. .. ;~,::.· ;") :~; : . :. i . ::·. ~ .. :.. . . 
;:·,::.,.: .. --<~~- '.·· . 

v. APPLICATION TO CONVENTIONAlYFBA FORMAT .. ··.· .· ': ... · .. · ..... ·, _. .. 

A plurality of servo sectors are positioned arui:· \Vrl#~n at the factory. They are 
circumferentially spaced . f~om each other on eac~ tt~9.~(by an equal angle, which 

. corresponds to a constant _time separation. Since thet 4~4{:ijming does not change in the 
.:'". '• .. ······ .. ·· 

FBA format, the allowed ,combinations of number (>f :~~!'\;<) ·~ectors and number of data 
sectors per track may be ~omputed in the same ma@et·; ~~ ;db~cribed in the Appendix for 
calculation of the allowed b~ds. for band~d recordjng:_::; : '..'' , ' \ .: 

Another approac~)s to choose a basic data ullit that is of the same length as the 
length of the overhead fi~I4s. The allowed data recor¢1 lengths would then be integral 
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multiples of the data unit ietigth. If the servo sector spac~n~ l~. chosen such that the distance 

between adjacent servo sectors is equal to an integral 1llu1tip~~ ·of the data unit length, then 

the servo sectors will never lie in disallowed regions. 

VI. APPLICATION TO CKD FORMAT 

Again, servo sectors are positioned and written at. the factory. The first data 

record on a given track is placed to start at an index mark:,. like 52. If the next servo sector 

lies within the write-read recover area, pad bits are addecltb.the end of the record to insure 

that the next servo sector lies in the data region. If t:Q.e •. next servo sector lies within a 

disallowed field at the start of the next data record, then pad bits are added to the end of the 

current record to align the next address mark with the next servo sector. This process is 

repeated for all sectors on the track. The controller generates the pad bits during a write 

operation and extracts the pad bits during a read operation, thus making said operations 

transparent to the host. 

VII. APPLICATION TO TAPE DRIVES 

While the invention has been illustrated as applied to disk drives, it will be 
I 

apparent that the invention is equally applicable to tape drives. In both, the rate at which 

servo sectors for disk or servo sections for tape are sampled is independent of whether the 

disk or tape is formatted in FBA or CKD architecture. 

In a tape drive, the allowable time separation between servo sections on a track and 

lengths of ass~ciated data sections on the tape is established such that at least some of the 

equally spaced servo sections on a given track are located within a data field of a data 

section and the rate at which the servo sections are sampled is independent of the data 

architecture used. Like the disk embodiments, the reading of a servo section is initiated 

based upon open-loop timing from the preceding servo section. The first servo section on 

each track commences at one common :track index and ea,ch succeeding servo section is 

initiated at successive locations in equally spaced time increiilents fro~ said index. Each 

servo section consists solely of bits containing position information and to each side thereof 

bits for controlling the interruption and restoration of the writing and reading of data. The 

ratio of servo sections is other than 1: 1. At least some servo sections are located anywhere 

within a data field in a data section. At least some others . of the equally spaced servo 

sections are within an identification field or immediately after ~ address indicating mark. 

For a FBA formatted tape, the ratio of the time sep~ration between data sections to 

the time separation between servo sections should again reduce to a ratio of small integers. 

For a CKD formatted tape, it will be necessary to add pad bits as described in Section VI. 
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As hereinafter u~~ in the claims, the term 'imovi~. medium" is intended, unless 
otherwise indicated, to ~enerically define either a magnetic~· ma.gneto-optical or optical disk 
or a magnetic or optical tape; the term "servo sections•i is intended generically to cover 
servo sectors for disk files and servo sections for tape drives; and the term "data sections" 
is intended to generically defme the data sectors for FBA and CLD formats and the variable 
length records for CKD format. 

In the disk embodiments, the allowable number o(servo sectors per revolution was 
calculated for each track or band of tracks. It will be apparent, however, that in view of 
the constant rotational speed of the disk, the time between each servo sector is constant. 
Hence, in both the disk and tape .embodiments, the allowable time separation between servo 
sectors on a track is calculated, though in the disk embod~ent this was expressed as 
allowable number of servo sectors on a track. 

While the invention has been shown and described with respect to preferred 
embodiments thereof, it will be understood by those skilled in the art that changes in form 
and detail may be made in these embodiments without departing from the scope and 
teaching of the invention. Accordingly, the method and means herein disclosed· are to be 
considered merely as illustrative, and the invention is to be limited only as specified in the 
claims. 

APPENDIX 
Computation of Permissible Servo Sample to Data Sector Combinations for Banded 

Recording in FBA Format 

Assuming initially that the allowable linear density . as a function of radius is 
known, the various fields are broken down into those portions which scale . with linear 
density and those which do not. All references to bits are m message (non-encoded) bits; 
and the linear density units are kbpmm (kilobits per millimeter), also message bits. Assume 
further that 

DB = number of data bits per sector (same for all bands for banded recording) 
SB = number of servo bits (data rate dependent portion) 
SF = fixed length portion of servo in µs 
OB = number of bits in other fields (data rate dependent portion) 
OF = fixed length portion of other fields in µs 
P = rotational period in µs (i.e. 1/rpm) 
M = number of data sectors in a hand 
N = number of servo samples per revolution 
ld(r) = linear density in kbpmm, where r is the radius in mm 
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OH = fixed overhead 

THIS SHEET HA.S BEEN 
REPLACED 

The minimum allowable ID radius for a band is then given by: 

Where ld(r) is a constant, 

and where ld(r) is linear: 

b
. (Mx(DB+OB)+NxSB) its=...;....__...;...._ __ ...;;...._ __ ___;;.,. 

1000 

OH=MxOF+NxSF 

bits/ ld(r) 

r= ( OH) 211: 1--p 

bits 
ld(r)= ( OH) 

2n 1-­
p 

ld(r) = B, 

bits 

r= ( OH) 
2~1t 1--p 

ld(r) == l\.r -t- :B, 

-B+ 

Usually the linear density decreases with increased radius, therefore A <0 and 

:B > 0. In this case, the positive root of the quadratic yields the smaller radius (the negative 

root occurs where the decreasing linear density is compensated for by the increasing 

circumference of the track). 

Once the minimum allowable ID radius has been computed, the actual relationship 

between the positions of servo sectors 30 and data sectors M must be computed to 
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determine if the band is valid; i.e., that the servo sampJ~~)\f occur only in the allowed 
positions. 

. .. · ... :· 

To determine the allowed bands: 
1. Choose a servo sample rate. (For example, 6():)· ·. · · 
2. Compute the band with the greatest numbef :O,f·;~~ sectors, whose minimum 

allowable ID radius is less than or equal to tl1~4~~ ID; (For example, assume 
the result is 31 data sectors). .. .. 

3. Starting with this band, check to see if it i~, v~llct If not, decrease the sector 
count by 1 and repeat. (Thus, decrease from:3J_Jq 30;) Note that if the sector 
count goes to 0 without success, there is ~o. iji9w~ble ID band under these 
conditions. 

4. Start with the first band whose minimum alfo~~ble ID radius is greater than 
the disk ID. (This could be 30 data sectors ~~- K~esul~ of the example used for 
step. 3.) 

5. See if the band is valid, if so, add it to the list~ _:tricrease the sector count by 1 
and repeat until the minimll:111 allowable ID radi\ls is greater than or equal to 
the disk OD. (Again, using the example from.·the prior steps, step 5 could 
give the following numbers of data sectors per band: 30, 35, 36, 40, 42, 45, 
48, 50 and 54, of which for simplified illustration only four, A-D, are shown, 
in FIG. 4) 
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CLAIMS 

:-' 

1 A magnetic recording disk, the magnetic recording ~ace of the disk being 

divided into a plurality of radially-spaced bands of conceritrl~-d1f ~•_tracks, all of the data 

tracks in each band being divided into the same number of 4.~4i::se¢tors and into a plurality 

of generally equally angularly spaced servo sectors, the n.~~~-;()fservo sectors in a data 

track being the same for all data tracks in the bands and the_;:mmi~r of data sectors in a data 

track of each band being different from the number of da~ ~b¢t6r~ in a data track in the 

other of the bands, but each data sector in each band: containihg<the same number of data 

bits, all of the generally equally angularly spaced servo sect9~~\h.i ~h of the data tracks of 

the bands being generally radially aligned with the generally c:qµally angularly spaced servo 

sectors in the other data tracks of the bands, whereby the sei#~.,~ectors extend generally 

- radially across the bands. 

2 The disk according to claim 1 wherein if the number pf data sectors per data track 

for each of the bands is represented by the variable M and thti;::number of servo sectors per 

data track is represented by the constant N for each of the b~d~ is equal to a ratio of two 
; . . . ~ 

integers, each integer being between 1and12. 


