Magneti c data enbeddi ng appar atus havi ng checki ng function Technical field
of the invention The present invention relates to a magnetic data enbeddi ng
5 apparatus to wite nagnetic data (or enbedded data) including a servo
pattern for detecting a magnetic head position, an ID pattern for

i dentifying a magnetic disk, and a programinto a virgin or unwitten
magnetic disk. The data are witten to neet the custoner's requirenent and

to serve as aMsodet 98 bl dihg APPatAtiRINEViS %T{e%k“i‘ﬁgeﬁﬂﬁd’cﬂon
apparatus is ggsg caﬁg?‘ a cﬁnsk ser\go \%?’iter. gﬁe %n%ention el ates to such
a magneti c data enbeddi ng apparatus that conprises a master disk and a
plurality of magnetic disks all stacked together onto the shaft of a

spi ndl e or and%lvj\{q.i hﬁs(}fé t he enbedded data on the surfaces of each
magnetic d echpagahitis éﬁ’eimfeﬁ ¥t hat is read out of the master disk
si mul t aneousl t hrough magneti c heads disposed in such a way that a
plurality of Thepeesentdaverdienaeiahgedoon maghesio date &Iﬂﬁﬁlﬁkllm@gnet iC
di sk. 20 The invention relates, in particular, to a magnetic data

enbeddh ng agreraiustOaviing aaghestic tathutst eatbeddedtdstn)cirdiidigg a s

executed for the enbedded data witten on the magnetic disk with the
magneti c | ' ' f | f
Gotect eq, SErhoffatBRa’ Abrfitife SMagRictsc Al pPsiIOR, ol LDEPRELE
drawi ngs, ¢ h ?daﬁrﬁﬁ"ﬁﬁgbé) lmé%%re%fceatigk,t A& gnﬁroogrra{’}ﬂ into a virgin or
unwritten magnetic disk. The data are written to meet the

customer’s requirement and to serve as a product magnetic disk. The

10 magnetic data embedding apparatus is also called a disk servo writer.

The invention relates to such a magnetic data embedding
apparatus that comprises a master disk and a plurality of magnetic
disks all stacked together onto the shaft of a spindle motor and writes

15 the embedded data on the surfaces of each magnetic disk based on
magnetic data that is read out of the master disk simultaneously
through magnetic heads disposed in such a way that a plurality of

magnetic heads are arranged on each surface of the magnetic disk.

20 The invention relates, in particular, to a magnetic data
embedding apparatus having a checking function, in which checking
is executed for the embedded data written on the magnetic disk with
the magnetic data on the master disk, and correction is done for

errors if detected, simultaneously with the writing operation.



equi val ent part. Background of the invention 5 Fig. 9 shows schematic
arrangenent of areas of magnetic data that are enbedded (or witten) on a
virgin magnetic disk 1. PS2 represents servo pattern enbeddi rﬁ) gzg
arranged radially with an equal spacing (or in a sector spa9| g@i t he
both sides of the nmagnetic disk 1. DTA represents data areas for 1D
pattern for disk 10 identification or prograns that are witten on

custoner’s reqyeghe g aavviﬂ$ééfgts}9% st aIS;"(i%lEg);l Qgpgﬁ\%?ﬁt‘ﬁ%%@ SaffleSly b The DTA

can also represent data a en by a user after
productio (q t negtic disk 1. 15 The servo pattern PS2 consists of
informati%r‘i1 %Ilaliglélﬁi%f@'act ual position of the magnetic head over the
magnetic disk 1 in operation. The information includes a clock pattern for
generating a synchronous clock and coordinate information such as a track
address and a sector address. 20 Fig. 7 shows an exanple of a structure of

a convent ibackgroupdeof thddanyeatbendi ng apparatus for witing servo pattern
PS2 on a magnetic disk 1. This magnetic data enbeddi ng apparatus 101

conpri5es a dil8is. § shlswibthORlAtieaisid smenmt\bEaeehs dfMindgtdtseidnta
02P01875 in the Fig. 7) of magnetic disks 1 and a sheet of a clock pattern
di sk that are embedded (or written) on a virgin magnetic disk 1. PS2
represents servo pattern embedding areas arranged radially with an
equal spacing (or in a sector spacing) on the both sides of the
magnetic disk 1. DTA represents data areas for ID pattern for disk
10 1identification or programs that are written on customer’s request at a
time of manufacturing the magnetic disk 1. The DTA can also

represent data areas for data that are written by a user after

production of the magnetic disk 1.

15 The servo pattern PS2 consists of information for sensing actual
position of the magnetic head over the magnetic disk 1 in operation.
The information includes a clock pattern for generating a
synchronous clock and coordinate information such as a track address
and a sector address.

20

Fig. 7 shows an example of a structure of a conventional

magnetic data embedding apparatus for writing servo pattern PS2 on
a magnetic disk 1. This magnetic data embedding apparatus 101

comprises a disk stack unit DSU consisting of M sheets (nine sheets



2K coaxi ally stacked together. The DSU is fixed to the shaft of a spindle
notor SPM and turned at a high rotating speed. 5 On the clock pattern disk
2K, a clock pattern PCOis witten on the outernost circum‘ﬁ)r f7%or
exanple as shown in Fig. 8 on a virgin magnetic disk 1 usi gﬁ@%
apparatus 101 before witing servo pattern PS2 on the magnetic disk 1. The
servo pattern PS2 is witten on the nmagnetic disk 1 synchronizing with the

cl ock thatpi t%@@igm%fﬂﬁﬁihéﬁédﬁ@ksoyfaﬂ r%ea g@é;ofgi ERICk Egﬁeﬁba@fﬂbol

3K represents a ¢ hea at wites an ock pattern P

o o S U ORGP RbEE AR i e B RLS
1 the” exahsnalgimpter M FRel tyknen ke Biiosohabine SPBER. pattorn
generator that generates signals of the clock pattern PCOto wite on the

clock pattern disk 2K. 20 The synbol 3 represents servo heads that are
provi ded corresponding to each nmedium surface of the M sheets of nagnetic

di cks 8 and wQOnheleeclozkpputesns diSR 2K ectlockopattermB0isswiitaea. on The
synbol 11 represents a rotary positioner that holds and stacks the servo

heads 3 a ' h V. 7 ervo

neacs 3, SWheoBalLARR AHOURRHIRGITDE chifnb TEHAE Ty PEONI S servo,

represent Yifgit Qﬁggﬁﬁati@aﬁsksl h‘sﬁ?& t‘iﬁgxéﬁf)éi{a%é 01 before writing servo
pattern PS2 on the magnetic disk 1. The servo pattern PS2 is written
on the magnetic disk 1 synchronizing with the clock that is obtained

10 by reading out the clock pattern PCO.

The symbol 3K represents a clock head that writes and reads a
clock pattern PCO directly to and from the clock pattern disk 2K. The
symbol 11K represents a clock head positioner that holds and

15 positions the clock head 3K at a fixed position of the outermost
circumference of the clock pattern disk 2K in the example of Fig. 7.
The symbol 9K represents a clock pattern generator that generates

signals of the clock pattern PCO to write on the clock pattern disk 2K.

20 The symbol 3 represents servo heads that are provided
corresponding to each medium surface of the M sheets of magnetic
dicks 1 and write servo patterns PS2 directly on the medium surface.
The symbol 11 represents a rotary positioner that holds and stacks

the servo heads 3 and oscillates around the shaft 11a to move the



the rotary positioner and detects angul ar position of the rotary 5
positioner 11. The synbol 19 represents a position detection section that
obtains a radial position (an anal ogue val ue) on the nagneti@al_dq%g,]%f t he
servo head 3 fromthe angul ar position detected by the enco - 10
Servo conpensator 7 and power anplifier 8, together wwth the encoder 18
and the position detection section 19, constitute a feedback |oop that

control s RAsbilgehaB 86 d a@sﬁ%dleam@?ogiﬁmh%'ﬂ%é ReagAbBIcYdRGsLi oner 11

in the radial direction on the magneti sk, t IS, positioning to the
center in the radial direction of a desired 15 track. The servo
conpensator 7 receives and anplifies error signal between a target head

position ps apd a detgec head posjtion 0 e seryo head 3 d abjain
a servo corrpeﬂﬂbef ?b’ﬁnﬁﬂgﬁgi ¥@p¥q§eg@tsr@m ?ﬁ%‘é&@%iﬁé‘«tr@rﬁxf—ar@,a}ﬂ W Brg8t
head position ps is an, anal ogue_  value corresponding to a radius of the
center of theerat@ryepositagresrand dategss engalarpasioentofobhe rotarhe act ual
radi al position of the servo head 3 that is output fromthe position

det ectd on praitiosrerldl. Thhe povdyolalPirebireseBtout pobitiehedétdcticon seebion or
driving the rotary 4 02PO 875 positioner 11 according to the servo

conpensat i Bl . e _
gener at or tlsgl%lg;cener alth Tes;’a gg‘ra vl(%@ égﬁlgfr%r? S%Oavﬁﬁ%?lé vallig) 93 YRe RAkiSdtic
disk of the servo head 3 from the angular position detected by the

encoder 18.

10 Servo compensator 7 and power amplifier 8, together with the
encoder 18 and the position detection section 19, constitute a
feedback loop that controls positioning of the servo heads 3 through
the rotary positioner 11 in the radial direction on the magnetic disk,
that is, positioning to the center in the radial direction of a desired

15 track.

The servo compensator 7 receives and amplifies error signal
between a target head position ps and a detected head position p of
the servo head 3 and obtain a servo compensation quantity to

20 minimize the error. Here, the target head position ps is an analogue
value corresponding to a radius of the center of the target track and
the detected head position p is the actual radial position of the servo
head 3 that is output from the position detection section 19. The

power amplifier 8 outputs electric current for driving the rotary



5 receiving the clock fromthe clock head 3K and supplies each of the servo
heads 3 stacked on the rotary positioner 11 with the generated servo

pattern PS2. Next, the operation of the apparatus of Fig. 7 @%ﬁ%¥\$€$e Wil |
be 10 described below First, the clock head 3K records clo p n PCO

generated by the clock pattern generator 9K at a desired radial position
(at the outernost circunference in the exanple of Fig. 8 on the clock

pattern di iﬁ%-n@lﬂ&‘cci‘ﬁﬁiﬁ?aﬂf’@ﬁhé'se%% 6%@&1%%6?13@%\5& 1839mdHVeS

detected by the encoder 18 t 'S coaxia ary positioner 11,

and the ey hon section 19. The error quantity between the
det ect ed E“ie%aé%lggq gi%tggﬁpgand the target head position ps is fed back

t hrough the servo conpensator 7 and the power anplifier 8 to the 20 rotary
positioner 11 thereby positioning the servo heads 3 follow ng- up the
target positign ps. In this follomdng-up state, each of the servo heads 3
si mul t aneous| W he segvospatierpagenenai®sd generates sbyvopatdernoPs2owtols75
generator 9 on the corresponding surface of the magnetic disk 1, while

synchr®ni zeggiwirigh thbeaclobkdiroimahe slockalead! 3K ahldesappties dach efrthd sk 2K
t hrough the clock head 3K. 5 In addition to the servo pattern, |D data,

prograns, s@@%cllwgas JatacReq ot tReWdtdhs pB88iteohBe URWALR i Bbhcthtbhe

magneti ¢ di sk
servo pattern PS2.

Next, the operation of the apparatus of Fig. 7 as a whole will be

10 described below. First, the clock head 3K records clock pattern PCO
generated by the clock pattern generator 9K at a desired radial

position {at the outermost circumference in the example of Fig. 8) on

the clock pattern disk 2K.

15 The actual radial position p of the servo head 3 is detected by the
encoder 18 that is coaxial with the rotary positioner 11, and the
position detection section 19. The error quantity between the
detected head position p and the target head position ps is fed back
through the servo compensator 7 and the power amplifier 8 to the

20 rotary positioner 11 thereby positioning the servo heads 3 following-

up the target position ps.

In this following-up state, each of the servo heads 3

simultaneously writes servo patterns PS2 generated by the servo



by the servo heads 3 through the servo pattern generator 9, while
synchronizing with the clock that is read out of the clock pattern disk 2K
10 Japanese Unexam ned Patent Application Publication No. FETE%%@@§§5

di scl oses a nmagnetic di sk device conprising first and second

mechani sms, one of which wites data and the other reads and checks the
data. Japanese Unexam ned Patent Application 15 Publication No. H9-288873

di scl oses g @ tRli § o ﬁhewiregpoﬁ@mg egliémdewef Pﬁgﬁgﬁl{g\%&%@ﬁﬁsl{ th of

whi ch access to one magnetic disk surfa one o ei ng dédi cated
to regeneraiton | : J ' t l'ication
publ | cat i Sanig STREEEbLYng Hith i LREA TRRLTERN PROGTRC R o
pattern read,out of ;a ter surfac f .a -Uumis witten on nedium
surfaces @?&éﬁ?%@wlﬁ ﬁm%‘g%s@?éﬁ%gkrh%ﬂ etic disk device conprising
a plurality of nmedium surfaces. Japanese Unexam ned Patent Application 6
02P0O1875 Publication No. H8-235801 and Japanese Unexam ned Patent

Application Publication No. 2001-216750 discloses a technique, in which a
magnetbc di sk Idenddétion to dheksearorpattéter IDrdaes, pﬁo%ﬁams;fmdr&ith@m on a

plurality of magnetic disk surfaces at the sane tine.

data are also written onto the data area DTA of the magnetic disk 1
by the servo heads 3 through the servo pattern generator 9, while
synchronizing with the clock that is read out of the clock pattern disk
2K.

10

Japanese Unexamined Patent Application Publication No. H5-

189895 discloses a magnetic disk device comprising first and second
access mechanisms, one of which writes data and the other reads and
checks the data. Japanese Unexamined Patent Application

15  Publication No. H9-288873 discloses a magnetic disk device
comprising two magnetic heads, both of which access to one magnetic

disk surface, one of the two being dedicated to regeneration operation

only.

20 Japanese Unexamined Patent Application Publication No. H10-
172254 discloses a technique with which a servo pattern read out of a
master surface of a medium is written on medium surfaces excepting
the master surface in a magnetic disk device comprising a plurality of

medium surfaces. Japanese Unexamined Patent Application



Problemto be solved by the invention The conventional mnagnetic enbeddi ng
apparatus, which is wusually called a disk servo witer, described above
sinmultaneously wites servo patterns generated by the servo v@ﬁf]
generator on the 10 stacked magnetic di sks while synchroni zi Q?P ?he
clock pattern recorded in advance on a clock pattern disk. The tine
required for witing on the whole disk surfaces in one disk stack unit is

| b _ . . _one f
equal to Puislitap®r No.0H® 235@;0@1?91\% ?{a?ﬁﬁegéqﬁnbkﬁ%ﬁlﬁgé C}g&f@% 0

tracks to be witten in a disk. ncrease in trac nsity on

magnetic dy Wit i Wh § &4 i ' ,
raanet ¢ Shabfisalith PiBlic R NP 20011516780, SRSIBKLED, LOCRRRIGE, i
pattern. TS EiRgRerS Tikelarics Pt BISkSOrTRAVEHETFIHaRSeTR,
adversely_giﬂf ecta;:tng t he Iaﬁlroatig%;p%t. By itgérdegéis%t he r%ﬁ; ng sp%ed of
di sks, thaniorraafigdn ol i Yragihey O a8 Rgmg 1 aces a éame time.
mechani cal vibration increases 7 in a tradeoff relationship. The vibration

makes Ht difficult to wite accurate servo pattern. |If nunber of stacked
magnetic disks is increased, while the 5 through-put per one sheet of disk

3 o Bl e S PR i e 1 i1 o
The conventional magnetic embedding apparatus, which is
usually called a disk servo writer, described above simultaneously
writes servo patterns generated by the servo pattern generator on the
10 stacked magnetic disks while synchronizing with the clock pattern
recorded in advance on a clock pattern disk. The time required for
writing on the whole disk surfaces in one disk stack unit is equal to
the time for one revolution of the disk times the number of tracks to
be written in a disk.
15
With increase in track density on magnetic disks, the time
required for writing operation increases, resulting in lower
throughput. Since the track pitch decreases, more accurate writing is
needed, and it becomes important to check the written pattern. This
20  checking time also increases like the writing time, adversely affecting

the through-put.

By increasing the rotating speed of disks, the time for writing

and checking can be reduced, whereas mechanical vibration increases



of stacked magnetic heads al so increases, it becones difficult to confine
the accuracy in attaching the magnetic heads within a specified |limt. 10
A conventional apparatus for enbeddi ng nagnetic data enploys a rotary
encoder for detecting the position of the magnetic head. As recording
density increases, the accuracy for detecting position of the magnetic
head exceeds the resolution precision of the rotary encoder. 15 Therefore,

a means fqh Reghtiepff ﬁérs,feﬁ?hgh%wetfbheiﬁ%%tf&ﬁ Yhakesl it difBedtto write

Accordi ngly, an object o sent invention is to provide a nmagnetic

dat a enbedd] P u I.ng checking function that 20 allows correctly
writing nad%r(fe iagga%{lg}ooﬁa tic disks by virtue of higher accuracy in

position detection than of a rotary encoder, and that all ows decreasing
the tinme for the processes fromthe start of witing to the end of

checki ng. The _ai med apparatus has to maintain the rotating speed of the
magnet i ¢ di skdf anambeyr afisbacked mogneddc siskgnstineransed, whtatded. Means
to solve the problem To solve the problens, a magnetic data enbeddi ng

appar apus throveshpotcpeekimyg sheettofahisklis 8aheindd thedend dmyketdigindle
conprises: a master magnetic disk 2 with nmagnetic data containing servo
i nfor mati qf ok} GhePe28e & ahB35Fe A8 WA LIAE REeritihtRsP! 9iidd Dafber
of stacked magnetic heads also increases, it becomes difficult to
confine the accuracy in attaching the magnetic heads within a
specified limit.
10
A conventional apparatus for embedding magnetic data employs
a rotary encoder for detecting the position of the magnetic head. As
recording density increases, the accuracy for detecting position of the
magnetic head exceeds the resolution precision of the rotary encoder.

15 Therefore, a means for position detection with higher accuracy is

needed.

Accordingly, an object of the present invention is to provide a
magnetic data embedding apparatus having checking function that
20 allows correctly writing magnetic data on magnetic disks by virtue of
higher accuracy in position detection than of a rotary encoder, and
that allows decreasing the time for the processes from the start of
writing to the end of checking. The aimed apparatus has to maintain

the rotating speed of the magnetic disks and the number of stacked



obj ect magnetic disks 1 in which information is witten, the master disk
and the object disks being stacked and integrally installed on a 10 shaft
of a spindle notor (SPM ; one or nore witing-dedicated rotary positioner
11A, 11B, 11W disposed around the nagnetic disks, and stacking and hol di ng
integrally and pivotably one or nore read nagnetic heads 5A, 5B, 51-54 and
one or nore wite magneti c heads (servo heads 3A, 3B, 31 15 through 34),

the read pReBRkkEC H@@Q@L{rﬁqﬁéﬁ efut the magnetic data on the master disk
and one or pgedet erm ned nu eg of the wite nmagnetic heads being provided

correspondi ng to each surface of the object nmagnetic disks for accessing
the surface, the rotary positioner being provided so that a plurality of
the wite netic heads, exi st, 20 for accessing every one surface of the
obj ect ma@gggi'@‘iﬂ%ﬁ ef«h@r@rq»bleéach of the wite magnetic heads bel ongi ng
to one of the wite- dedicated rotary positioners wites the nmagnetic data
that is read dusobye the prehlemgnatmnagnetic dafposstbedding apparatusagneti c
disk or magnetic data nade fromthe magnetic data that is read out from

the 9 Srastervidigséhébkieg fafction 0 ,tOR of Wies peésentiaveatis zoaiprises:
collectively referred to as "enbedded data") onto one surface of the

oh et Rt pepdlgle o mmamalng souifepELSTRIRIC IR ) ¢
e ool et g p AR R RRAR SEE chelr i SBRLFAREY of
object magnetic disks 1 in which information is written, the master
disk and the object disks being stacked and integrally installed on a
10 shaft of a spindle motor (SPM) ;
one or more writing-dedicated rotary positioner 11A, 11B, 11W
disposed around the magnetic disks, and stacking and holding
integrally and pivotably one or more read magnetic heads 5A, 5B,
51-54 and one or more write magnetic heads (servo heads 3A, 3B, 31
15 through 34), the read magnetic heads reading out the magnetic data
on the master disk and one or predetermined number of the write
magnetic heads being provided corresponding to each surface of the
object magnetic disks for accessing the surface, the rotary positioner
being provided so that a plurality of the write magnetic heads exist
20 for accessing every one surface of the object magnetic disks, wherein
each of the write magnetic heads belonging to one of the write-
dedicated rotary positioners writes the magnetic data that is read out

by the read magnetic head disposed on the master magnetic disk or

magnetic data made from the magnetic data that is read out from the



parall el while sharing a range of tracks; and the magnetic data enbeddi ng
apparatus further conprises one or nore checking-dedicated rotary
positioners 12 di sposed around the 10 magnetic di sks, and stacking and

hol ding integrally and pivotably a first type checking head 15 and second
type checking heads 13, the first type checking head readi ng out the
magneti c data on the naster disk for checking, and each of the second type

checking headsePdigh (hefrevhafidrctid esrPidhas df%@ggqlesc@é idage gfethe object
di sks for checking 15 and readi ng out the enbedded data corresponding to

e Toanety ety ek e bSO St S 655,

checki ng magneti c I'ng “appar atus s

conpri ses, ,.correspondi ng. 0 each surface ,of it he abject disks, a gonparison
reans. ~ 200bIRES BaRBBCRniAK cRrsuRt RABHE 15 thS St et hedd Bihoar oc
t he enbedded_data that is reﬁg out,fromthe surfaée of the ohject djsk by
the secon@UCipa WAFCKIAgamedher Wiitenmagnabic beadiconrraponslingakp that by
the first type checking head sinultaneously with witing operation of the

wr it e Bragseme sheddse dfotlie BbjéSmagngtit disklatal bebengimg tepnaothers
havi ng checking functi on advantageously further conprises an overwiting

means (i neyeding-de@icatetl Ritayy posiabher waitestioentedded Eit28n t hat
overwites onto the object disk, the enbedded data corresponding to the
parallel while sharing a range of tracks; and
the magnetic data embedding apparatus further comprises one or
more checking-dedicated rotary positioners 12 disposed around the
10 magnetic disks, and stacking and holding integrally and pivotably a
first type checking head 15 and second type checking heads 13, the
first type checking head reading out the magnetic data on the master
disk for checking, and each of the second type checking heads being
provided corresponding to one surface of the object disks for checking
15 and reading out the embedded data corresponding to the magnetic
data that is read out from the master disk by the first type checking
head; and
the magnetic data embedding apparatus still further comprises,
corresponding to each surface of the object disks, a comparison means
20 (including comparison logic circuit 23 and CPU 28) that compares the
embedded data that is read out from the surface of the object disk by
the second type checking head with the magnetic data that is read
out by the first type checking head simultaneously with writing

operation of the write magnetic heads.

10



5 magnetic data that is read out by the first type checking head, through
the second type checking head di sposed on the surface of the object disk

in the case the conparison neans detects inconsistency, sim %Iy
with the witing operation of the wite magnetic heads. 10 tic

dat a enbeddi ng apparatus of the invention conprises a nmaster magnetic disk
and a plurality of object nmagnetic disks that are stacked on a shaft of a

spi ndl e motor A B@Egﬁgeﬁf ahts et ﬂs@%ébgﬁgﬁgggl ll?%vﬁgé @He?%4n piiig ti6n

heads di sposed on 15 nast er y servo

di sposed very surfac f the aobj.ect disks. The.plurality.of,servo
heads wr i EAGERRG Y o thler AOPIPYRES Aty R¥Brevifing teansRcldng ¢\ o,
the master disk.by the read nagnetic he%g ont éﬁﬁfJEﬁﬁf e of the .object
magnet i ¢ §PEKEFHONRAEIQ PRhprR anrkates 7@@ ckbat nyermerites
apparatus further conprises one or defined plurality of checking magnetic

heads di spodedvmobjectsdislhcthefembeddest datdickrreaponelingyts théace of the

obj ect di sks. The checki ng nagneti c head disposed on the naster disk reads

the negnetrhggiitéc dathhthanid eeadloREBS HE fistkypnehebRiABdedddg magnetic

heads di sposed on the object disks read the enbédded data on the

correspongiiguzH tRE Setbrid eyl @fdcking head disposed on the surface of the

object disk in the case the comparison means detects inconsistency,

simultaneously with the writing operation of the write magnetic

heads.
10
The magnetic data embedding apparatus of the invention
comprises a master magnetic disk and a plurality of object magnetic
disks that are stacked on a shaft of a spindle motor. The apparatus
also comprises one or more read magnetic heads disposed on the
15 master disk and a plurality of servo heads disposed on every surface
of the object disks. The plurality of servo heads write embedded data
based on the magnetic data that is read out from the master disk by
the read magnetic head onto the surface of the object magnetic disk in
parallel while sharing a range of tracks.
20
The apparatus further comprises one or defined plurality of
checking magnetic heads disposed on one surface of the master disk
and every surface of the object disks. The checking magnetic head

disposed on the master disk reads the magnetic data on the master

11



di sks, during the servo heads are witing enbedded data on the object
di sks. The magnetic data that is read out fromthe master disk 5 1is
conpared with the enbedded data that is read out fromthe obb%?a %.ifgks,
and errors, if any, are corrected. Thus, the contents in the (Q di sk
can be exactly witten on every object magnetic disks. Mreover, the total
time required by the processes fromstart of witing to end of checking

Eﬁﬂsi’?uéfﬁféﬁﬁgfmﬁ%ﬁ{ﬁ%@% hALAOHR heady disposell o LHAPUBICISHRE! ' ©
. . : . . on. 15
.%ig?szt Sﬁa;&%\%ﬂf% e AR, (ke torﬁ @9%06%%#®%e{ﬁaﬁélfu§%a§q%?§£s@%ﬁﬁ”

[ I F.g. 1. Fig. '
embeddi ng dapfar denattzriin netinduad sranseiGnoorbedded dhlapps e *
enbodi nent according to the present invention. 20 Fi %r 4 shows

schemat i cabjgctadigkanle shagnedigdadat thuit seread out tromx the magtendisk a
master disk in Figs. 1 through 3. Fig. 5 shows an exanple of detailed

o el smecapsaiun o aionida g h U st S«
02POL875 (igks, and errors, if any, are corrected. Thus, the contents in the
master disk can be exactly written on every object magnetic disks.
Moreover, the total time required by the processes from start of
writing to end of checking can be reduced.
10
Brief description of drawings

Fig. 1 shows a schematic construction of an example of
embodiment of a magnetic data embedding apparatus having
checking function according to the present invention.

15 Fig. 2 shows detailed construction of the functional sections on
the checking side of Fig. 1.

Fig. 3 shows a structure of a magnetic data embedding apparatus
having checking function of second example of embodiment according
to the present invention.

20 Fig. 4 shows schematically an example of arrangement of servo
information regions on a master disk in Figs. 1 through 3.
Fig. 5 shows an example of detailed structure of the servo

information regions on the master disk in Fig. 4.

Fig. 6 is a timing chart illustrating an example of operation of

12



the witing side functional sections in Fig. 1. Fig. 7 shows a schematic
construction of a conventional exanple of a magnetic data enbeddi ng
apparatus. Fig. 8 shows a schematic structure of a clock patb%\ﬁéig used
in 5 the magnetic data enbeddi ng apparatus of Fig. 7. Fig 9

schemati c arrangenent of nmagnetic data regions on a magnetic di sk. Aspect
of enbodi nent of the invention 10 Fig. 1 shows a constitution of an exanple

of a nagn%hlecw%%iﬂﬁ &@@Pﬂh@@i %ﬁénng F%_ctlecki ng function 01

according to rst aspect Inventl The apparatus of the Fig.

1 conprises a ack unlt DS mast.er  gi sk

the bottom —Eig 1 SheBfa iy 9%-9 gonighFfetloRdtich @rapudhad upriRey
The 15 DSU,is attached |nt egr to the shaft of a spindle notor SPM
runni ng afa m%gnﬂ&(‘a@ dlﬂﬂeaﬁﬁéitr@ﬂiuér sk 2 is prepared by witing
accurate servo patterns and clock pattern, which will be described | ater
referring to Higs$8 ﬂh@WsaacEcﬁlemtl@smlycmam of aorlogkvpatiermdisleniseddimk
that is simlar to the magnetic disks 1. The synbols 11A and 11B represent

a rotagy pbel ianestichdita behbeddidg S%pﬁﬁafmwtﬁ‘ fz.heads, which accesses
the disk stack unit 13 02P01875 DSU. e rotary p05|t|oners 11A and 11B are
for witing mMgeedishows a schematic arrangement of magnetic data regions

on a magnetic disk.

Aspect of embodiment of the invention

10 Fig. 1 shows a constitution of an example of a magnetic data
embedding apparatus having checking function 01 according to the
first aspect of the invention. The apparatus of the Fig. 1 comprises a
disk stack unit DSU in which a sheet of master disk 2 (at the bottom)
and M sheets (M=9 in Fig. 1) of magnetic disks 1 are stacked. The

15 DSU is attached integrally to the shaft of a spindle motor SPM

running at a high rotation speed.

The master disk 2 is prepared by writing accurate servo patterns
and a clock pattern, which will be described later referring to Figs. 4
20 and 5, for every sector on a virgin magnetic disk that is similar to the

magnetic disks 1.

The symbols 11A and 11B represent a rotary positioner that

holds and swings magnetic heads, which accesses the disk stack unit

13



data to the magnetic disks 1, and are referred to as "witing side" rotary
positioners. 5 The synbol 12 also represents a rotary positioner that holds
and swi ngs nagnetic heads, which accesses the disk stack uabpggghé %he
rotary positioner 12 checks and corrects the magnetic data It % t he
magnetic disks 1 and is referred to as a "checking side" rotary positioner
or a checking- dedicated rotary positioner. 10 Description will be first

made on ! FSPECTISotapdttoh et 11 A0anP el B h98 foPierRinkifia ﬂettii(??y

side rotary positioners s a read nmagnetrc he rec

accesses tg.a surface of the t diysk 2 he dpownward_ surface of, the
mast er di gl%tianfq ﬁhee%ﬁﬁ%tlgfd}ggaﬂ’l%n@, aﬁ%ﬁeg%ff%fﬁ@aﬂ'&s VAL ﬂgtm&lfar ectly
access every surface. of the M sheets of magnetic disks 1. Likew se,

anot her wWAPERTERRSIEMAKS. posi ti oner 11B holds a read magnetic head 5B
that directly accesses to the downward surface of 20 the master disk 2 and
servo heads 3B that directly access every surface of the M sheets of
magnetic disks 1. The witing side rotary positioners 11A and 11B, together

Wi th 5CC0WDaf]3hé1§Prhhb6Pi1123alsQPfé1§fél§éntsﬂﬁ Readyshesitisrey ¢hari el #OAndnd
14 02P0O1875 20B. t hough the apparatus of Fig. 1 has two head stack servo

units 20 gy O FPhEIFALadaWhH YBclBdS thE IBX Y& A00%Ht DSU. The

rotary positioner 12 checks and corrects the magnetic data written on
the magnetic disks 1 and is referred to as a “checking side” rotary
positioner or a checking-dedicated rotary positioner.
10
Description will be first made on the sections relating to writing
operation. One of the writing side rotary positioners 11A holds a read
magnetic head HA that directly accesses to a surface of the master
disk 2, the downward surface of the master disk in the example of Fig.
15 1, and servo heads 3A that directly access every surface of the M

sheets of magnetic disks 1.

Likewise, another write side rotary positioner 11B holds a read
magnetic head 5B that directly accesses to the downward surface of
20 the master disk 2 and servo heads 3B that directly access every

surface of the M sheets of magnetic disks 1.

The writing side rotary positioners 11A and 11B, together with

accompanying circuits, construct two head stack servo units 20A and

14



The head stack servo unit 20A conprises functional sections as 5 described
bel ow. The read nagnetic head 5A reads out nagnetic data 4, which are the
clock pattern PC 1 and the servo pattern PSI shown in Fig. 4 P}f %he
downward surface of the master disk 2. 10 A section for deteE,J m d
position and cl ock 6A detects synchronization clock CLK, position

I nformati on of the read nagnetic head 5A, and sensed head position R based

on the na i G | - byt j -+ The
ol ock LK iy “piticih tHe hpharafas Alicy] wif, ERAHERANS G S8R0 phice

I nf or mat i of the read magneti ¢ head 5A . n des track address Trk, a
sector adg‘i;bescgle §é‘cr,n0§'ﬁ3n%agrsj; 'ci{es%%%(? Hmﬁsgégm%yﬁ?eagi ‘radi al
direction defined wthin a track. The detected head position Ris a
precise radial position on the master disk 2 of the read magnetic head 5A
and 20 obtained fromthe above-nentioned position information. A servo
pattern gener dile headistacltsesva wnity B0gacomprisss fumctaenaksectioats 28 n
signals 10 that are witten on each surface of the magnetic disks 1 by a
servo headec¥ridssd ésglewdi ng to the surface 15 02P0O1875 based on the

position informati on of the read magnetic head 5A while synchronizing with
the clock CLK. Each of the servo heads 3A wites the servo pattern PS2

The read magnetic head 5A reads out magnetic data 4, which are
the clock pattern PC 1 and the servo pattern PS1 shown in Fig. 4,
from the downward surface of the master disk 2.
10
A section for detecting head position and clock 6A detects
synchronization clock CLK, position information of the read magnetic
head 5A, and sensed head position R based on the magnetic data 4
that is read out by the read magnetic head 5A. The clock CLK will be
15 described later referring to Fig. 6. The position information of the
read magnetic head 5A includes a track address Trk, a sector address
Sec, and a precise position PES in the disk radial direction defined
within a track. The detected head position R is a precise radial
position on the master disk 2 of the read magnetic head 5A and

20 obtained from the above-mentioned position information.

A servo pattern generator 9A generates a servo pattern PS2 of
magnetic pattern signals 10 that are written on each surface of the

magnetic disks 1 by a servo head 3A corresponding to the surface

15



5 generated by the servo pattern generator 9A on each surface of the
magnetic disks 1. The rotary positioner 1 1A rotates and positions the read
magneti ¢ head 5A and the servo heads 3A. 10 A servo conpensa (zm7
determ nes a servo conpensation quantity to mnimze the rram]“)[ gf
error between a target position Rs and a detected position R of the read
magneti ¢ head 5A detected by the section 6A for detecting head position and

clock. 15pAdeMeh ﬁi@bofsﬁﬁgrﬁﬁaﬂﬁﬁﬁatforg bf thadréd & Thabnet i heald SA wHige

rotary positioner 11A based on the servo conpensation quantity. The read

oo, headd HRpRettRg Ref PEEIIRERTGLE face of the magnetic disks 1 are

attached on the rotary positioner 11A such that every head can access to
the position of the sanme radius on the corresponding disk surface. 16

02P01875 The head stack servo_unit 20B al so conprises the sane_ functional
sections as thachadf theagerveheadsBA sonteThbensenve packersd?S3 unit 208

conprises a read magnetic head 5B that reads the magnetic data 4 fromthe

downwehd penfercaedf byhthaseteo pitters, géneeator Ddads &ich katrfacs of tIry vo
patterns PS2 of nmagnetic pattern

magnetic disks 1.

The rotary positioner 11A rotates and positions the read

magnetic head 5A and the servo heads 3A.

10
A servo compensator 7A determines a servo compensation
quantity to minimize the magnitude of error between a target
position Rs and a detected position R of the read magnetic head 5A
detected by the section 6A for detecting head position and clock.
15

A power amplifier 8A outputs driving electric current for the

rotary positioner 11A based on the servo compensation quantity.

The read magnetic head 5A opposing one surface of the master
20 disk 2 and the servo heads 3A opposing corresponding surface of the
magnetic disks 1 are attached on the rotary positioner 11A such that
every head can access to the position of the same radius on the

corresponding disk surface.

16



signals 10 generated fromthe magnetic data 4 read out by the read

magneti c head 5B, and other neans that are not explicitly drawmn in Fig. 1.
10 The read magneti c head 5B opposi ng one surface of the nasgﬁﬂ?@fé?% 2 and
the servo heads 3B opposing correspondi ng surface of the maghetic drsks 1
are attached on the rotary positioner 11B such that every head can access

to the position of the sanme radius on the corresponding disk surface. 15

Fig. 4 shows Wﬂﬁd@%’th%k%r@éaﬁﬁi@2®f8 AEGPMPPsRf tiRAkhend regions on

a master disk 2. Fig. 5 shows an exanple of detaifed structure of the

tt h t [ j . h I
Cpeci 11 SPRCERA4ESictbas s TR RLall thek obith iR 20 A" TRHEM Bk
Fig. 5(b h f . tic .dat i .gnal d ,out th
et o o R b SR B bR Sl S b B R ag g
positive pulse is generated at_the left edge of the stripe of the pattern
of Fig. smapgnetic dedanddrneonyshpudewnwagdmurfase ofathe meapiendishge. 17

02PA 875 As shown in Figs. 4 and 5, every sector of the nmaster disk 2
i ncl udes ceevi heatler3BS thatlwaitk servo ppetteenssPB2 &f mapgnbtwhpatbeasi si on

witten by magnetic duplication or a magnetic head. A servo pattern PS 1
of each segkARls N0 Bene?XsR! RofPRheShfaghetic 4 4 read out by the read
magnetic head 5B, and other means that are not explicitly drawn in

Fig. 1.

10 The read magnetic head 5B opposing one surface of the master
disk 2 and the servo heads 3B opposing corresponding surface of the
magnetic disks 1 are attached on the rotary positioner 11B such that
every head can access to the position of the same radius on the
corresponding disk surface.

15

Fig. 4 shows schematically an example of arrangement of pattern
regions on a master disk 2. Fig. 5 shows an example of detailed
structure of the patterns on one track of the master disk 2. Fig. 5(a)
shows examples of specific structures of the clock pattern PC 1 and

20 the servo pattern PS1. Fig. 5(b) shows waveforms of magnetic data
signals 4 read out from the pattern of Fig. 5(a). Of the magnetic data
signals 4 in Fig. 5(b), positive pulse is generated at the left edge of the
stripe of the pattern of Fig. 5(a), and the negative pulse is generated
at the right edge.

17



5 sequence al ong the scanning direction (a head orbit represented by the
dotted line), a pattern PS 11 of a track address (or track nunmber, "Trk"
described later), a pattern PS12 of a sector address (or Sect@ﬂ’ﬁﬂ?ﬁger
"Sec" described later), and a pattern PS13 of a precise posi é% ES"
described later). 10 The precise position pattern PS13 is a staggered
pattern, which is used in nost magnetic di sk devises. The magnetic pattern

of the precige sRdWH A PRIJ.of ArPE3 ety $8oe s Phabber @ik id ude of

the signals generated at the A portion of the B portion in Fig. 5(a), 15
dependi ng; | ' [ Loes the
preci se régﬁg%m%%gpﬁﬁézﬁ?$é %%re %gﬁggggggbégaggggﬁgggg%3?#?%ﬁ§£ﬁES
(position_error. signa ithin the .track,. The PES is defined,by th

fol | owi ng p@&&éﬁw@n% eFERY-maghe tic dieplicatin QF‘g%éPaEP@ﬂ%hﬁ@rdlri gn -
anplitude of the signﬁl fromB portion), | (anplitude of the signal fromA
portion +SexwplpatieanolS hofseaghisectomiB thustexamplrecansiséaod, witheen on
the master disk 2 are restricted to the 18 02P01875 cl ock patterns PCl and
the sefvospautenoesaRshgithe svenpingdivectioo s dpuahbirpit répresentsd diysk
need not provide a data area DTA, which is not the case of a magnetic disk

I’g Cilnami fﬁ?@g@?ﬁtﬁgﬁ? gpﬁgttém P3 qtesf aArarll 8ddirkss (B8 tehekknasibesn
“Trk” described later), a pattern PS12 of a sector address (or sector
number, “Sec” described later), and a pattern PS13 of a precise
position (“PES” described later).

10

The precise position pattern PS13 is a staggered pattern, which

is used in most magnetic disk devises. The magnetic pattern of the
precise position pattern PS13 uses the change of the amplitude of the
signals generated at the A portion or the B portion in Fig. 5(a),

15 depending on the precise orbit of the magnetic head, and determines
the precise radial position (referred to simply as precise position) PES
(position error signal) within the track. The PES is defined by the

following equation.

20 PES = (amplitude of the signal from A portion - amplitude of the
signal from B portion) / (amplitude of the signal from A portion +

amplitude of the signal from B portion)

The contents written on the master disk 2 are restricted to the

18



5 PSI can be witten on the whole surface of a master disk, thereby
enhanci ng accuracy of the head position. Fig. 6 is a timng chart

illustrating operation of the witing side functional secti@@g)(ﬁ A,
magneti c data enbeddi ng apparatus having 10 checking functio 1 %l% 6(a)

Is the sane as Fig. 5(b) and shows the nmagnetic data signals 4 fromthe
master disk 2. Fig. 6(b) shows clock CLK regenerated fromthe portion of

the cl ock chadlk @rattEehsi PCIhgnd s ebirgodsd B ern@REY for G?EX Gegloghows

bi nari zed signals of the magnetic data signals 4. Fig. shows track

dd T : ' i 1]
a0 ess | TonSSghAnly ALERs e RiR b SESRAANY A BRI DT e |
Cpor at i on BRIGHhIS Hdtr i, Sefe e dipgme tin Giv. | I hichseadeaa tiean B2
referring.to F_i%. 6. The operation js perforrredaé t he head stack servo
unit 20A a8 woisten. tA\e a zagulbithe glock pasters B ﬁli@ndotha)seh‘éo paditesnuni t

20A or the servo unit 20B respectively. The clock patterns PCl and the

servo pat (RS barSbewvirittem on the whelesudfade 3f ar masted disk, tiherebyd
magneti c heads 5A and 5B to detect the actual radial 19 02P01875 position R

of the reathl@AsRig acba@dcy oflge Hdl poddibinly between the actual

position R and the target position Rs is fed back through the servo
conpensator 7 and the power anplifier 8. Wth the feed back, the target
position is followed up by the settled position of the

Fig. 6 1s a timing chart illustrating operation of the writing side

functional sections of a magnetic data embedding apparatus having

10 checking function 01. Fig. 6(a) is the same as Fig. 5(b) and shows the
magnetic data signals 4 from the master disk 2. Fig. 6(b) shows clock
CLK regenerated from the portion of the clock pattern PC1 in the
magnetic data signals 4. Fig. 6(c) shows binarized signals of the
magnetic data signals 4. Fig. 6(d) shows track address Trk, sector

15 address Sec, and precise position PES that are detected
(demodulated) from the binarized signals of Fig. 6(c). Fig. 6(e) shows

magnetic pattern signals 10 being written to the magnetic disk 1.

Operation of the writing side sections in Fig. 1 will be described
20 referring to Fig. 6. The operation is performed by the head stack
servo unit 20A or 20B in the range of tracks that is assigned to the
servo unit 20A or the servo unit 20B respectively. The clock patterns
PC1 and the servo patterns PS1 written in the master disk 2 are read

by the read magnetic heads 5A and 5B to detect the actual radial
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5 read magnetic head 5, which is the stabilized position after finish of
transi ent novenent of positioning control. Consequently, the radial
position over the nagnetic disk surface of each servo head 30 ? $§5 fixed
coaxially with the read magnetic head 5 also follows up the arge
position. Each of the servo heads 3 wites, in unison, servo 10 pattern PS2
on each surface of the nmagnetic di sks opposed by the servo head foll ow ng

the passagrsatiostBees @héqe%aismagnetit head 5! 'Phendriep ghaheityt betweeh on
for detecting head position and clock 6 (speC|f|caIIy, t he dénodul ati on

ﬁlhéﬁii' Laft%éfﬁ‘&%é?pﬁogf%%ﬁ?‘;rgne ??feﬁﬁfég%?é | ﬂiﬁ fRkity 1el0haCk ol 3 G
Trki |t Lirtheéi%\fozsaeﬂéeééﬁ 7"Sni ik bRt 8epliin &n e\@‘e@,ﬁ%ﬁ 584 on

error nal.) own in Fig, 6(d) detected fromth I nary. si gnal S
(Fi g. 20 @m barget WsmlﬂmsZiaqlgowd HRgpEthe seit ie(ilm Wwmot {
suffix "i" added to the symbol Trk, Sec, or PES represents the sequence of

scannifg seaidbnsaghetiz haadth awhichrist Hee sohbitized posisicat aftémhfirashtofon
for detecting head position 20 02P01875 and cl ock 6 (nore specifically the

head posi tirahsiehtshbo8ntenE BE pokdtionteg Ed)ﬂtrcﬁ) ) Cdalseqgidttdy atHetregtiad

head position R of the settled™ position of the read nagnetic head 5 froma

predet er mﬂtﬁqtltorrf’%{‘fer&'htecﬁn}{&nea% A KIS DT At selvls IS 9rtiedf$ss

Seci, and
fixed coaxially with the read magnetic head 5 also follows up the

target position. Each of the servo heads 3 writes, in unison, servo
10 pattern PS2 on each surface of the magnetic disks opposed by the

servo head following the passage of successive sectors.

In the following up state, the section for detecting head position
and clock 6 (specifically, the demodulation circuit 22 (See Fig. 2))
15 regenerates the clock CLK (Fig. 6(b)) from the clock pattern PC1 in
the magnetic data signals 4 (Fig. 6(a)) obtained from the master disk
2. Synchronizing with the clock CLK, the track address Trki, the
sector address Seci, and the precise position PESi (position error
signal) shown in Fig. 6(d) are detected from the binary signals (Fig.
20 6(c)) obtained by binarizing the magnetic data signals 4. The suffix

1" added to the symbol Trk, Sec, or PES represents the sequence of

scanning sectors along the track.

In the following up state, the section for detecting head position

20



5 precise position PESi by the equation below Formula 2 The settled
position Rin a sector address Seci = Trki x W+ PESI 10 The servo pattern
generator 9 generates magnetic pattern signals 10 to be wwitkﬁﬂng75he
magneti c disks 1 based on the track address Trk, the sector address Sec,
and the precise position PES that are detected by the section for
detecting head position and clock 6 as descri bed above. The nmagnetic

pattern siggndiclodl Gabmerevapédifitally ghetheddosmsition detettiohpeircpat 1 ns

cif, 62, 63, ... , track address patterns til, tit, 63, ... , and precise

posi ti on WSbbeF{% ?))Fdeﬁéfmiﬁé%a detectedhb R ﬁ%bfﬁ?ﬁoﬁi 3 Ge Rathigns pi L,
.ooar e t

pi 2, pi3, .. Witten on t respective area o e servo pattern PS2
of a nmagnet | I.sk hown, .in Fig. t h h the_servo heads 3. 2Q The
Sbove. desIERTE LR B ahBebichic hant BHFor) B ppouYleintha ek, anc
11B sharing,th ange of tracks to be, witten by _each positioner at the
sane ti mepl W;'@]%@r&ﬁl@ 598 Lribrehe pertor adsress , angt ktheer vo
units 20 using N servo heads 3 per every one 21 02PO1875 surface of the
magneth c girelcssd poBhtioef BiESt by theregumtionrhelow.iting is reduced to 11N

Next, description is made for the functional sections on checking 5 side
in Fig. 1. Fig. 2 shows detailed construction of the functional

Formula 2

The settled position R in a sector address Seci = Trki x W + PESi

10 The servo pattern generator 9 generates magnetic pattern
signals 10 to be written on the magnetic disks 1 based on the track
address Trk, the sector address Sec, and the precise position PES
that are detected by the section for detecting head position and clock
6 as described above. The magnetic pattern signals 10 as shown in

15 Fig. 6(e) consisting of clock patterns cil, ci2, ci3, ... , track address
patterns til, ti2, ti3, ... , and precise position patterns sil, si2, si3, ...,
and precise position patterns pil, pi2, pi3, ... are written on the
respective area of the servo pattern PS2 of a magnetic disk 1 shown
in Fig. 9 through the servo heads 3.

20

The above-described operation is executed by the rotary
positioners 11A and 11B sharing the range of tracks to be written by
each positioner at the same time. The writing operation is done by N

sets of head stack servo units 20 using N servo heads 3 per every one

21



sections on the checking side of Fig. 1. The checking-dedicated rotary
positioner 12 in Figs. 1 and 2 stacks and holds a checking magnetic head
15 and checki ng magneti c heads 13. The checki ng nagnetic he@ﬁnﬁé%%§5a
magneti c head that directly accesses the dowward 10 surface, 1n I'S
exanple, of the master disk 2. The checking nmagnetic heads 13 are nagnetic
heads, each of which directly accesses each surface of the M sheets of

magneti ¢ dhafacd of the alegkietr dadaetll cTheadfdi ehedine foP serforReitehgdi sk

2 and 15 the checking magnetic heads 13 each opposite to the correspondi ng

surface ofigt 11%@@6@9 isks 1 are adjusted to access the sane radius on
the master éjlégk and t]F}g magneti c disks 1 respectively. Each neans in Fig.

2 depicted | eft side of the checking- dedicated 20 rotary positioner 12
are the circuits involved wth the positioner. The section for detecting

head position.,and clock 6V, the servo,conpensator 7V, and the power_ .
anplifier 8V ﬁei‘heé%mk’ﬂf{}l@dﬁadﬁe@e ¢ Hmtmaﬂesemowr@rcﬁ%@hmgs of
the section for detecting head position and clock 6A, the servo

conperBat ¢idZAn Higl 1hd'igvi2ishzowv e 2letndltsl aopstfuetiotlof thefenetienal si de.
Thus, the section for detecting head position and clock 6V denodul ates

magneti ¢ datctioché bhathé eheekdnewide efitife 1 meFher cldéékirﬁ%-%lémchb@dq%ﬁk—ggg

magneti ¢ head 15. The nodul ation is executed through a head anplifier

and a demydidi g} £2"10UFige21 df§ 2 stacks and holds a checking magnetic
head 15 and checking magnetic heads 13. The checking magnetic
head 15 is a magnetic head that directly accesses the downward
10 surface, in this example, of the master disk 2. The checking magnetic
heads 13 are magnetic heads, each of which directly accesses each

surface of the M sheets of magnetic disks 1.

The checking magnetic head 15 opposite to the master disk 2 and
15  the checking magnetic heads 13 each opposite to the corresponding
surface of the magnetic disks 1 are adjusted to access the same radius

on the master disk 2 and the magnetic disks 1 respectively.

Each means in Fig. 2 depicted left side of the checking-dedicated
20 rotary positioner 12 are the circuits involved with the positioner. The
section for detecting head position and clock 6V, the servo
compensator 7V, and the power amplifier 8V in the checking side
respectively serve the same functions of the section for detecting head

position and clock 6A, the servo compensator 7A, and the power

22



magneti c data 4V corresponds to the magnetic data 4 that is read out by
the read magnetic head 5A. Just as described referring to Fig. 6, the
section for detecting head position and clock 6V detects cl o@g;@i(sr?:g for
synchroni zation and position information of the checking magnetic ead 15
Including a track address Trk, a sector address Sec, and a precise
position PES in disk radial direction within the track. The section for

det ect i ng amapdifpes 8A on HArdwativicke 6ldéurther 15 detects, through a

contai ning head position detection circuit 16, a detected head position R
that is an actual radial position of the checking magnetic head 15 on the
master disk 2 obtained fromthe above-nentioned position information. 20

oV {5 gi Liﬂdf?@ﬁ%ﬁﬁl%ﬁcﬁiﬁ iﬁ%b%geéﬁéléﬁ%%i%b@%%ﬁ‘éﬁﬁaﬁﬁi&%lgﬁ%ﬁfﬁﬂi ot the
hecki i de. CLK. I i ' ' '
magnet | o HEABoRsIAKE daARAIAtHE AACKY ek 8 JerkoO UL AEOBEEROMAAPE SIS e,
and the precise position PES are 23 02P01875 given to a conparison |ogic

circui® 22 hydhe checkingomagnatic fwadld.gdie modudatiothis exeeated
conpensator 7V and the power anplifier 8V receives 5 the error quantity

bet ween a thaoogth poksebdomislifieye2ll bind hed EmtdREltidnecidetiic22d Phei tion R
of the checking magnetic head 15 detected by the section for detecting
head posi thg@rite dalekd PVeortt& itk t8%he magnetic data 4 that is read out
by the read magnetic head 5A. Just as described referring to Fig. 6,
the section for detecting head position and clock 6V detects clock CLK
10 for synchronization and position information of the checking magnetic

head 15 including a track address Trk, a sector address Sec, and a

precise position PES in disk radial direction within the track.

The section for detecting head position and clock 6V further
15 detects, through a containing head position detection circuit 16, a
detected head position R that is an actual radial position of the
checking magnetic head 15 on the master disk 2 obtained from the

above-mentioned position information.

20 Information detected by the section for detecting head position
and clock 6V is given to a CPU 28 that supervises and controls every
sections of the checking side. The clock CLK and the position
information of the checking magnetic head 15 including the track

address Trk, the sector address Sec, and the precise position PES are

23



dedi cated rotary positioner 12 is pivoted and controlled by the servo
conpensator and the power anplifier so that the settled position R of 10

t he checki ng magnetic head 15 agrees with the target positioOQ@%18y@ich
means the track position foll owed up by the checking nagneti ¢ heads 15 and
13 agrees with the track position corresponding to the target position Rs.
15 Conparison logic circuit 23 conpares servo information in the nagnetic

data 14 frg@%ﬁamawxﬁgﬁ%iﬁn%gweﬁwﬁ23ihﬁlasakdﬁrbbtioifééﬁvb SHtERAI ON
in the magnetic data 4V fromthe master disk 2 wunder control of the CPU28.

The servo . nf [ i ncluding clock CLK, track address Trk, sector

addr ess Sg?%e agggéggise position PES 20 in the magnetic data 14 is read
out by the checking magnetic head 13 for each surface (that is, for each
channel ) of the magnetic disks 1 and denodul ated through head anplifier 21
and denodul atign circuit 22 provided for each channel hefore being fed to
t he conpari sod hegpevosompensator The and the poviersamplifier $Viresedves k
CLK, track address 24 02P01875 Trk, sector address See, and precise

posi ti®dn BRE érrdrhguamgitst betwiairaatbarigetr pagitoon By gitiencie chienGHE gt i c
head 15 and denodul ated through head anplifier 21 and denodul ation circuit

22 1 n the#pel defedted gééﬁﬁéh'ﬂ dregke Eﬂ%icldiﬁgtlﬁ@%rféiﬁé e Ne deeettRidng S

fed to the conparison logic circuirt 23. Correction servo pattern generator

27 carri e%}p%e o A Aetecting head position and clock 6V. The checking-
dedicated rotary positioner 12 is pivoted and controlled by the servo
compensator and the power amplifier so that the settled position R of

10 the checking magnetic head 15 agrees with the target position Rs,
which means the track position followed up by the checking magnetic
heads 15 and 13 agrees with the track position corresponding to the

target position Rs.

15 Comparison logic circuit 23 compares servo information in the
magnetic data 14 from each surface of the magnetic disks 1 with
servo information in the magnetic data 4V from the master disk 2
under control of the CPU28. The servo information including clock
CLK, track address Trk, sector address Sec, and precise position PES

20 in the magnetic data 14 is read out by the checking magnetic head 13
for each surface (that is, for each channel) of the magnetic disks 1 and
demodulated through head amplifier 21 and demodulation circuit 22
provided for each channel before being fed to the comparison logic

circuit 23. The servo information including clock CLK, track address
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One function is to generate a servo pattern on receiving servo information
I ncl udi ng clock CLK, track address Trk, sector address 10 See, and precise
position PES that are output fromthe denodulation circuit 22pgighs
section for detecting head position and clock 6V at synchronization with
the clock CLK. Another function is to switch on or off the output of a
servo pattern to a checking magnetic head 13 for each surface (that is,

for each dhdgreddtonfaddeesaivet iamdipakside postdonr B inhdhe ooagmeticof t he
CPU 28. A servo pattern is witten to a surface of a magnetic disk 1 that

i's sel ect gthtay4Vhis P2 dWUIRDS- t@%ﬁé‘ckingfrgﬁ%{é’ﬁibq{béﬂ I gnidunct i onal

sections in the checking side wll be dées ed in the followng referring
to Fig. 2. e Vi I : ' i I :
checki g SBoATIAPERTHIERE AL BAp 1T LY Eh UM GRARENT bt 2R
sections i.n ;the witi I de. .The, CPy 28 sel ects,a,ran f tracks on a
surf ace: ofibeihe aghion b BefSentbeatRasition aind 0hAY Heftkf Heingod” by
a means nat illustrated in the Fig. 2 and sequentially checks magnetic
data wit fed tonthecempariswr logieclenat 28d range of tracks. 5 First, the
CPU 28 designates a track corresponding to the turn to be checked in the
sel ected range of tracks in which nagnetic data are finished witing. The
designation of the track is made in terms of a target head position Rs, to
whi ch the cheloyectisnabrdonsattelh generator 27 carries out two functions.

One function is to generate a servo pattern on receiving servo

information including clock CLK, track address Trk, sector address

10 Sec, and precise position PES that are output from the demodulation

circuit 22 of the section for detecting head position and clock 6V at

synchronization with the clock CLK. Another function is to switch on

or off the output of a servo pattern to a checking magnetic head 13 for

each surface (that is, for each channel) of the magnetic disks 1

15 according to a command of the CPU 28. A servo pattern is written to

a surface of a magnetic disk 1 that is selected by the on-command.

Examples of operation of the functional sections in the checking
side will be described in the following referring to Fig. 2. As
20 described previously, the functional sections in the checking side
operates in parallel or simultaneously with the functional sections in

the writing side.

The CPU 28 selects a range of tracks on a surface of the magnetic
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follows up on the surface of the master disk 2. As a result, the 10

checki ng magnetic head 13 also follows up the sane track on the surface of
the magnetic disk 1 as the track on the master disk 2. Wen QoPERR788
detects that the checking magnetic head 15 is settled at the ainmed track
by sensing the detected head position R of 15 the checking magnetic head
15 output fromthe head position detection circuit 16 of the section for
head posi tdisksahdncl seku@vice heedERiradned: yts nee anspoti Hbnstreredih v
for each channel to the conparison logic circuit 23. 20 Receiving the

command, thie, apRtl 56quen®ihly hadkd n?dghetiadasa whRteariytehfhairaek oh

fromeach track output by the denpbdulation circuit 22 for each surface

(that is, thgsgﬁ%?ﬁgr}ﬁ}ggé)qfﬁgﬁkkg magnetic disks 1 with the servo

i nformati on from e master disk 2 output by the denodul ation
circuit 22 of the section for detecting 26 02P01875 head position and cl ock
6V. The servo information includes clock CLK, track address Trk, sector

addr ess See, d Er cis Elo:sition, PES. If error (or inconsistency) is
f ound, 9t he co%&ﬁ S |(5)8 2§ designates g tgaskscerrespariingto $hgrarrn 4o

that indicates the magnetic disk surface including the error, error track
si gnal 25 heheheckdilciat thetdedectedehngehaf tiracksihowddchph sgrsticidsg at aee

error, and error substance signal 26 that indicates substance of the error

tg iovte Qeogg%llgfshéal wriehesViTHe Idsigha®ion S t2dek 43 MAde2th téPRMIHa28
target head position Rs, to which the checking magnetic head 15
follows up on the surface of the master disk 2. As a result, the
10 checking magnetic head 13 also follows up the same track on the

surface of the magnetic disk 1 as the track on the master disk 2.

When the CPU 28 detects that the checking magnetic head 15 is
settled at the aimed track by sensing the detected head position R of
15  the checking magnetic head 15 output from the head position
detection circuit 16 of the section for head position and clock 6V, the
CPU 28 outputs a comparison command CM1 for each channel to the

comparison logic circuit 23.

20 Receiving the command, the comparison logic circuit 23 compares
the servo information from each track output by the demodulation
circuit 22 for each surface (that is, for each channel) of the magnetic
disks 1 with the servo information from the track in the master disk 2

output by the demodulation circuit 22 of the section for detecting
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10 command by channel CM2 to a correction servo pattern generator 27 to
turn-on output of a servo pattern to the nagnetic disk surface (channel)
including the error, thereby the servo pattern is overwitteQ2Rm&hs track
by the checking nmagnetic head 13 for the magnetic disk surface (channel).
15 After the overwite, the CPU 28 gives again a conparison command by

channel CML to the conparison |o ‘c;]l c circuit 23, which ares the
magnet i ¢ detaad posotiemnand: doctn6VheTheasérod 1nf(ermcal1mmeh udeselowgnet i ¢

di sk surface with the magnetic data 4V on 20 the track in the master disk

surface t CME,itirachr eddiresy 8t i seutoedd Fdss Srercorarﬁp &-eeis’t«jpgoéﬂ;iéhrﬁ’ESed

on the track in every channel containing an error, 8 designates a
new target value Rs for the next track to be checked and the correction
27 02P01875 operation proceeds to the next track. Although t he checki ng-

dedi cat ed rot osictigner is onI on in ;the apparatus of FEig.. 1,.

magnet i ¢ dat ailtéﬁ'gaﬁl Y IQBBQ?]&{?W? %u\:}ld’ {}é Bﬁhp%kﬁogh Iquc“]atva%?’t WO
g sets of functjonal sectl Lr checki ng side containing a

checki g- SCareer £ awlpegn icateg the magneediskove. Fig.

3 shows a structure of a magnetic data enbeddl ng apparatus 10 having

checki ng surfacenneludarg itheccoarg, erabreamaecd sipntala?b dhditnindicates the
track (that is followed up) including the error, and error substance
signal 26 that indicates substance of the error to the CPU 28. On
receiving the error signals 24, 25 and 26, the CPU 28 gives on-off
10 command by channel CM2 to a correction servo pattern generator 27
to turn-on output of a servo pattern to the magnetic disk surface
(channel) including the error, thereby the servo pattern is overwritten
on the track by the checking magnetic head 13 for the magnetic disk
surface (channel).
15
After the overwrite, the CPU 28 gives again a comparison
command by channel CM1 to the comparison logic circuit 23, which
compares the magnetic data 14 overwritten on the track of the
channel in the magnetic disk surface with the magnetic data 4V on

20 the track in the master disk surface to verify proper overwrite.

When the error correction is finished on the track in every
channel containing an error, the CPU 28 designates a new target

value Rs for the next track to be checked, and the correction
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to the present invention. The essential difference between the magnetic
dat a enbeddi ng appar atus havi ng checking function 02 of Fig. 3 and the
correspondi ng apparatus 01 of Fig. 1 exist in that the appaaipg]8fsFig. 3
has only one witing side rotary positioner 11W15 that is different from
the rotary positioner in Fig. 1. The rotary positioner 11Win Fig. 3 has a
plurality of (four, in this exanple) read nagnetic heads 51 through 54
that are aperadgtonghwegedsatd vheankexat trackection at regular intervals on
the master disk 2 and access to the naster disk and the sane nunber of
servo heads 31 through 34 as 20 the nunber of the read magnetic heads 5,

for each surface of the magnetic disks 1, the servo heads 3 for each

magneti ¢ di sk [ o : ' ' '

egul ar i nt or (otEogEh tHE e AURR AL iR 00 AERE, St g 85 Shn

di sk surfage. The read ne{ic heads 5 apd the .servo heads 3 are
Mnteoral | 116 apRanabEE BT S aERerasta SRrdding AinaraBiSef the
posi ti neaa%é%\gig]gemraead gg%gﬁt iofmheal_g@Si opposi ngta filfj'rfa%'e of]ht h(?eﬁimaster
di sk a MRayhgs: YoPBEEi WO ridsBrite selsaf fThoetymalhecragnset i c
5 disks 1 are attached on the rotary positioner 11Wsuch that every heads

access t o fohehsadiinigosidef cohbamzine nacheckiong-dedicaseédrodask osisihdine
magnetic disks 1. Wierein "i" is a general suffix to the read magnetic

gead 54anq)éﬂfgrﬁﬁh\goagmﬁbégp§@§@@_t ative of the specific suffix 1, 2,
, or 4.
Fig. 3 shows a structure of a magnetic data embedding apparatus
10  having checking function of second example of embodiment according
to the present invention. The essential difference between the
magnetic data embedding apparatus having checking function 02 of
Fig. 3 and the corresponding apparatus 01 of Fig. 1 exist in that the
apparatus of Fig. 3 has only one writing side rotary positioner 11W
15 that is different from the rotary positioner in Fig. 1. The rotary
positioner 11W in Fig. 3 has a plurality of (four, in this example) read
magnetic heads 51 through 54 that are arranged along nearly radial
direction at regular intervals on the master disk 2 and access to the
master disk and the same number of servo heads 31 through 34 as
20  the number of the read magnetic heads 5, for each surface of the
magnetic disks 1, the servo heads 3 for each magnetic disk surface
being arranged along nearly radial direction at regular intervals on
the magnetic disk surface and access the magnetic disk surface. The

read magnetic heads 5 and the servo heads 3 are integrally stacked
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10 In Fig. 3, the section for detecting head position and clock 6W detects
the servo information in the nagnetic data 4 that is read out by a read
magnetic head 5i representative of the read magneti c heads ¥%HPPMmr{Wsh 54.
The servo pattern generator 9Wrecei ves the servo 15 information and
generates a servo pattern for the servo head 3i representative of the
servo heads 31_throu?h 34 provided on each surface of the magnetic disks
1. The serad pavetahly suppanted on theerotagppositionsur t B®& of t he magnetic
di sks 1 by the corresponding servo head 3i. 20 The section for detecting
head position and clock 6Wdetects a detected head position R that is an
actual radial position on the master disk 2 of one read magnetic head, for

headt £1 26 09R0) BoRd mAEAEthedfl SEbERRMELLRARTacK O LhEmAsREr THARE! ! ©
that "t ne. EoaletiEGeAPRhEEEY STOPRER R HsPerElt SOMM PELhe Baa e ES: ne
rmonetdc diskS L areoat achednyi i rorany marisiengr by Bich SR SSer vo
heads, Olilreads access to the position of the same radius on the master disk 2

and the magnetic disks 1. Wherein “1” is a general suffix to the read
magnetic head 5 and the servo heads 3 representative of the specific
suffix 1, 2, 3, or 4.
10
In Fig. 3, the section for detecting head position and clock 6W
detects the servo information in the magnetic data 4 that is read out
by a read magnetic head 51 representative of the read magnetic heads
51 through 54. The servo pattern generator 9W receives the servo
15 information and generates a servo pattern for the servo head 31
representative of the servo heads 31 through 34 provided on each
surface of the magnetic disks 1. The servo pattern is written on the
respective surface of the magnetic disks 1 by the corresponding servo
head 3i.
20
The section for detecting head position and clock 6W detects a
detected head position R that is an actual radial position on the

master disk 2 of one read magnetic head, for example, read magnetic

head 51, selected beforehand from the read magnetic heads 51
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10 servo heads 31 through 34 in this exanple. Al though the sanme nunber of
read magnetic heads 5 as the nunber of the servo heads 3 is provided in

t he apparatus of Fig. 3, the nunber of the read nmagneti c he@@POt875be
only one. For 15 exanple, only the read nmagnetic head 51 that is used for
following-up the track is provided. In that case, a certain neans is to be
appended that receives the servo information fromthe actually existing

r ead nagﬁéﬂi%&ﬁeéd.Sl and generates other servo information corresponding
to virtual read magnetic heads 52, 53, and 54 by 20 transform ng the servo
information fromthe read nmagnetic head 51. The generated servo
information is fed to the servo pattern generator. Advantageous Effect of

the invention e %%%&ggﬁ‘qéi%ﬂ)ﬂ@f 1 1W%%é&1%gng§§g§§éw tﬁ%ﬁgﬁ] e 30

02P0O1875 havi ng chec unction according to I nvent rro

conpri ses ster. _nmagnetic-ar-sk and a plurahi obj gct net i di sks
Chat are SaTRRIERdan TSy BhaHoreL athBl s R 33 55 FBY Had

conpri ses one or,.nopre d gnetic heads di sposed on_the 5 ster disk and
a plur |itrya&ne$é$3wafia§§sf<§?%\8§sléﬁ the track coyrespenduvng thdthatargeti sks.

The plurality_ of servo_heads wite enbedded data based on the nmagnetic
dat a t hat head gmpitiom Rsom t he master disk by the read nagnetic head onto
the surface of the object magnetic disk in parallel while sharing a range
of tracks.

Write operation of the servo pattern on each magnetic disk
surface is executed simultaneously by a plurality of servo heads, four

10 servo heads 31 through 34 in this example.

Although the same number of read magnetic heads 5 as the

number of the servo heads 3 is provided in the apparatus of Fig. 3,
the number of the read magnetic head 5 can be only one. For

15 example, only the read magnetic head 51 that is used for following-up
the track is provided. In that case, a certain means is to be appended
that receives the servo information from the actually existing read
magnetic head 51 and generates other servo information
corresponding to virtual read magnetic heads 52, 53, and 54 by

20 transforming the servo information from the read magnetic head 51.

The generated servo information is fed to the servo pattern generator.

Advantageous Effect of the invention

As described so far, a magnetic data embedding apparatus
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10 The apparatus further conprises one or defined plurality of checking
magneti ¢ heads di sposed on one surface of the master disk and every
surface of the object disks. The checking nmagnetic head di spodag]1&n5the
mast er di sk reads the magnetic data on the master 15 disk, and the checking
magneti c heads di sposed on the object disks read the enbedded data on the
correspondi ng surface_ of the object disks, during the servo heads are
witing emasdagichecking fumctiohjsarordingsto tive pregeatiiowdattaionhat i s read
out fromthe nmaster disk is conmpared with the enbedded data that is read

out from td@@nﬁbi@,&st adfadteksnaanetes disk.and saplurality edrdlgecednagmesic t he
contents in the nmaster disk can be exactly witten on every object

reonet ¢ sks st koA e LNBITR e RUIATR Mokl TIGESERARMIEC

start of witing to en ing can

A magnet i t dj ng.apparat us having checki ng, function conprising: a
ot er  magHopi DIPLEY P Ridte oAl it AR s Ai8base iF RBE on
witten on at | east. one surface .thergof and a plyrality of object ghetic
di sks ?n wAAstey I%kr?dildcﬂwpﬁ@rmlﬂwtc@”rﬁeltm 1spAseid ande el sy;rgﬁe

di sks being stacked and int’eﬁlrally installed on a shaft of a spindle

ot or ; of the object disks. e plurality of servo heads write embedded data

based on the magnetic data that is read out from the master disk by
the read magnetic head onto the surface of the object magnetic disk in
parallel while sharing a range of tracks.
10
The apparatus further comprises one or defined plurality of
checking magnetic heads disposed on one surface of the master disk
and every surface of the object disks. The checking magnetic head
disposed on the master disk reads the magnetic data on the master
15 disk, and the checking magnetic heads disposed on the object disks
read the embedded data on the corresponding surface of the object
disks, during the servo heads are writing embedded data on the
object disks. The magnetic data that is read out from the master disk
1s compared with the embedded data that is read out from the object

20 disks, and errors, if any, are corrected.

Thus, the contents in the master disk can be exactly written on
every object magnetic disks. Moreover, the total time required by the

processes from start of writing to end of checking can be reduced.

31



one or nore witing-dedicated rotary positioner disposed around 10 the
magneti ¢ di sks, and stacking and holding integrally and pivotably one or
more read magnetic heads and one or nore wite nmagnetic heag®ptig7sead
magneti ¢ heads readi ng out the nmagnetic data on the nmaster disk and one or
predet erm ned nunber of the wite magnetic heads being provided
corresponding to each surface of the object 15 nmagnetic disks for accessing
t he surfadelamms rotary positioner being provided so that a plurality of
the wite nmagnetic heads exist for accessing every one surface of the

obj ect madnetic difsksagnbeiciataenabeddinieappatre tiRdngyi Qh@@kiﬁgl ongi ng

to one of the wite- dedicated rotary positioners wites I?%e magneti ¢ data

that is reagdhc@iin read magnetic head di sposed on the naster
magneti c di gk or %%ang)g%géliggiiata made fromthe magnetic data that is read

out fromthe r.disk (hereinafter,the twg.types of netic data are
col l ectively Pen&géﬁ d W%éeﬁﬁtfbﬁ%egl PP SGHRAC G AsEPREREUGE $HO obj ect
magnet L c di sk corresponding to the wite magnetic_head in 32 02POL875 such
a way ?hatl WFOWWFEtMta%1&WB©MQQQQ&W% and a pharality ofice

of the object nmagnetic di sk and bel onging to another witing- dedicated
rotary posibjechenagnetisdisks énbehdel 1ndormiatiopasakireitenhithe atwstierg a
range of tracks; and 5 the magnetic data enbeddi ng apparatus further

compr ijsteﬁ é;tisk and thy ebjdecdigles bdedpGaheltedoh Ay B BPenst Al sRGIED
shaft of a spindle motor;
one or more writing-dedicated rotary positioner disposed around
10  the magnetic disks, and stacking and holding integrally and pivotably
one or more read magnetic heads and one or more write magnetic
heads, the read magnetic heads reading out the magnetic data on the
master disk and one or predetermined number of the write magnetic
heads being provided corresponding to each surface of the object
15 magnetic disks for accessing the surface, the rotary positioner being
provided so that a plurality of the write magnetic heads exist for
accessing every one surface of the object magnetic disks, wherein
each of the write magnetic heads belonging to one of the write-
dedicated rotary positioners writes the magnetic data that is read out
20 by the read magnetic head disposed on the master magnetic disk or
magnetic data made from the magnetic data that is read out from the
master disk (hereinafter the two types of magnetic data are

collectively referred to as embedded data) onto one surface of the

object magnetic disk corresponding to the write magnetic head in
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magneti c di sks, and stacking and holding integrally and pivotably a first
type checki ng head and second type checking heads, the first type checking
head readi ng out the nmagnetic data on the master disk 10 for (gPgk87g, and
each of the second type checking heads being provided corresponding to one
surface of the object disks for checking and reading out the enbedded data
corresponding to the magnetic data that is read out fromthe master disk
by the fir3ic ?p‘é’%fh’éhagraglofﬂmdwrat&jmagnbdnmhgadt carmssporatingrth the
apparatus still further conprises, corresponding to each surface of the

obj ect di Seaneasurfinearofthe vigoet nﬁﬁghetitﬂ'diﬁle%ﬂdl%e‘iﬁﬁgﬂd%%od@ﬁ@th@?t i s

read out fromthe surface of the object disk by the second type checking

head wi t h WhRiABAEdicGte %@tﬁqafpog&ibﬁaﬁ @Pite%ytlécﬂgnf\}vl'r){eﬁﬂeﬂy@ﬁtz[?QﬁCki ng

head si nul taneolsly 20 wit ng operation of e nmagneti ¢ heads.

2. A magnet ] it | rat usehayifg. checking function according
to claim 4@?@%e§’@%&?%ﬁ§a§%%&éer Witf'?ﬁgg’ ﬁ’@%s that overwites onto

t he obj\sect di %Eﬁ’ t he enged ed datg 1ié.02P01875 correspondi ng to, the
magnet Pc dat a ‘0faM3gNeBs3tA epybedding appayatus fHethen goreprisesnre oF

t he second type _checki ng@&ead di sposed on the surface of the object disk

in the cageorachenking dedicated rotiery gositivmers dispused arounidatlesus! y

with the witing operation of 5 the wite magnetic heads.

magnetic disks, and stacking and holding integrally and pivotably a
first type checking head and second type checking heads, the first
type checking head reading out the magnetic data on the master disk

10 for checking, and each of the second type checking heads being
provided corresponding to one surface of the object disks for checking
and reading out the embedded data corresponding to the magnetic
data that is read out from the master disk by the first type checking
head; and

15 the magnetic data embedding apparatus still further comprises,
corresponding to each surface of the object disks, a comparison means
that compares the embedded data that is read out from the surface of
the object disk by the second type checking head with the magnetic
data that is read out by the first type checking head simultaneously

20 with writing operation of the write magnetic heads.

2. A magnetic data embedding apparatus having checking
function according to claim 1 further comprising an overwriting

means that overwrites onto the object disk, the embedded data
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corresponding to the magnetic data that is read out by the first type
checking head, through the second type checking head disposed on
the surface of the object disk in the case the comparison means
detects inconsistency, simultaneously with the writing operation of

the write magnetic heads.
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