;e3eR{ 9Rx ! #. J#6$63T %/] 3 Magnetic disk nmedium and a fixed magnetic disk
drive unit Technical fiel myention The present invention rel ates
to a magnetic di sk nedi umwmmmﬁmmmnf i xed magnetic disk drive unit that
reads and wites digital intormation by a magnetic head. In particular, the

present invention relates to Cé?ooﬂzégnet I ¢ disk medium and a fixed magnetic
disk drive unit that are given a security function by enbeddi ng

i dentificati OMégﬁ@ti@&isk‘ médihs aaatfiged] mlagmge HisRagkigfeoungt of the

invention A fixed magnetic disk drive unit reads and wites signals while a
15 20 magnetic head is flying on a magnetic disk rotating at a hi gh speed

keeping a gap in an order of subm cron. A conventional Hlmmmmmﬂllﬂ'MMEk used
in a fi xegi‘ niﬁlnet 3% cii sk g]rei ve unit has been nmanufactu ting a
magnet i ¢ F&FHISH %?gr%ft‘ RIRYENIQN on 4 flat substrate qfygonmagnetic
material, for_exanple, alum numor glass. In recent years, saqone of the

fixed magneti & he pregentdnventiongelates sermmsagnetindiskagnedivmiiagd anhat
records preformatted i nformati on such as servo information in the uneven

patters fixgietheonebie didlsdrive umitkideat Feadbraond eerives dipat4ll993. 7. 19)

di scl oses a fixed magnetic disk drive unit using a pre-enbossed nmedi umt hat

carries Sgﬁgd}brﬁatidﬁ‘l}ye%ﬂ?ha?}geﬁié‘}%m.”%{ f)ﬁ?ﬁtﬁhdelaﬁ,e”gﬁﬁmfébé’kﬁei’ﬁ@eﬁﬁb rns

on a gl as strate. "l ervo patterno M protrusions and
RN ¥ T R MR R R R
pagnetl ¢ unit thatare given'a Sectirity Fanetion by embodding identication”
information in the magnetic disk medium.
10
Background of the invention
A fixed magnetic disk drive unit reads and writes signals while a
magnetic head is flying on a magnetic disk rotating at a high speed
keeping a gap in an order of submicron. A conventional magnetic
15 disk used in a fixed magnetic disk drive unit has been manufactured
by laminating a magnetic layer and a protective layer on a flat
substrate of nonmagnetic material, for example, aluminum or glass.
In recent years, some of the fixed magnetic disk drive units use a pre-
embossed type magnetic disk that records preformatted information
20 such as servo information in the uneven patterns formed on the

substrate.

Nikkei Electronics No. 586 (1993.7.19) discloses a fixed magnetic

disk drive unit using a pre-embossed medium that carries servo



Servo information and recording tracks of the pre-enbossed magnetic di sk
can be formed with high precision because the 10 information and the tracks
are manufactured by a method simlar to the method in the optical disk
production. The. pre-enbossed systens are expected to be applied to a ROV

di sk storing prograns or data, as well as the application to the servo
pattern. In these days, inmage data, sound data, and various software data

(herei naf ??’\%%@S%&%@oié'ﬁé%rébk@ fBi‘hllE@& wiR hehen Blﬁgﬁe%‘rlié 921 ﬁ:ﬁlﬁgs

t hrough n such as the Inte_rlnet. I Xed nagnetic f ts or
That ar o BUPSTALS ThubP seilh Patiarh At therhedito"bRobmbtire abR hERLS

quantity of, the digital contents, digital copyrjght managenent systens have
been intr & upgvel; paéterm @renmagie e .1mtbpd?ﬁﬁ¢31égd£§'ﬁ§ﬁ¥0 8nment
systemperforns a certain operation on the contents bought by a custoner
and prevetthe tranksliore.i Agsigrabpattermefcl/tk mnreadout byhdete ptingyleakhge

avoi ds upl oading and delivering to the Internet. Some digital copyright

managerentm agpletie Fhoy bdes beuitderp of teproeresteand kelepdgdthe hardware

information of the client's PC 5 t'hat playbacks the contents, and that does

not perm lg?fékf hout the key. An exanple of such a system working
jointly V\ntl?ﬁ a s%?}e\%@drd (a nenory card capable of intelligent functions)

uses hardware ID information that is enbedded in the smart card and uni que
to the card. This ID information is enbedded in an 10 unmani pul at abl e
condi tion, whigch brjngs about high securjty. Probl@g to be sol ved t he
i nventi on No matioeanchyeeording sragks presembossesk has
such ID information enbedded in the nmedium One of the reasons is 15
because t magmeti¢ diskafan be formddnwitlethighipsecisiondeciusalthews rat her
easily rewiting the internal data. Embedding the ID information using a
magnethc Haderiationhtaed tHeatrdds ayeriteifactured by a method similar to
the method in the optical disk production. The pre-embossed systems
are expected to be applied to a ROM disk storing programs or data, as
well as the application to the servo pattern. In these days, image
data, sound data, and various software data (hereinafter, these data
15 are also called “contents”) are distributed through networks, such as
the internet. Fixed magnetic disk drive units or memory cards are
used for temporarily storing the data of these contents that are

bought and downloaded.

20 With increase in the distributing quantity of the digital contents,
digital copyright management systems have been introduced for
protecting the contents. A digital copyright management system
performs a certain operation on the contents bought by a customer

and prevents transferring a copy of the contents to a third party and



mani pul ating the ID information for a purpose of unfair use. 20 To sol ve
the problem a nethod could be considered, in which the IDinformation is
physi cal |y enbedded as the above-nenti oned preenbossed type nmagnetic disk.
However, the pre-enbossed type nagnetic disk formed by a stanper has a
problemin that the magnetic disks forned by the sane stanper have the sane
ID 3 information. That is, uniqueness of ID information can not be

obt ai ned. e : : j ; sent inventionis to
provi de aan@éﬁgﬁlx\%mcﬁds]l?%rg R Beli¥ertib At thE iErREESCT | Ve y

mani pul at abl e and uni que I D information. Another object of the 5 invention
is to provide a fixed magnetic disk drive unit presenting security by
application of, such a,na?netic, i sk medium Means to sol ve. the prﬁblen1To
attain the fi pamgfigital gopggight manageraantayaten areyides mscheme esent
invention is a magnetic di sk nedium of a pre-enbossed type conprising a

r ecor di ng thedi genératemadkey Hasethonddardyiare mfdrmaticanof theadeent’s PC
structure, and a non-prefornatted region with evenly protruding or evenly

recesssd_ Yol 5T AcIES ¥he, cofIRRieD il thiah @Bes vt REriiat layBaclent | fyi ng

t he magnetic mediumis 15 reco In the recording r , and the ID

f or ot SPICHURIAAS 1o 58 RSO PLASetyl RohuB RERLIPUTH o
pr of or mat CERAFESAGH EhIRCROLICERS PDAeoP R ITHERTH: B Hopg) uses
non-preformatted region are hardly mani pul ated and yet have uni queness.
Advant agedardavarecddsafopamationsthat imembeddedsin thessmartgangdamde t o

formthe first IDinformation in the prefornmatted region is so deep that

i nver si on wiquebetthwacard. dThisiDoinformapivasiidlembgddedapnari c fiel d
generated by a gap of a recording head of a fixed magnetic disk drive unit

that pnt aimmdribiBaawe cotidki dwgﬁb Biringd abotidH Wecorityrt | east
dents cannot eﬁ'frpewrl tten(bby (;ﬁhe(ﬁﬁ’ea OP tﬁe %él]xeﬁagrgeti c g‘?s&fdri ve
unit, and an unfair user hardly change the master ID information to his
conveni ent one. Advantageously, a pair of the first ID information and the

second 10 A D.infor ion.is.recqogrded on each recording surface of the
magnet i c W%'%ﬁrﬁ?@ﬁé@}ﬁ&w BIVeREGThf or mat i on has different ID
information. Since a plurality of IDinformation can be used, security

management bedSoexamplefofeaiftxed magnetiewyakidrive unitedists thathas nore

useful . 15 Advant ageously, each of the first ID information and the second

| D i nf or mighn [Ds infdranegiowembat ded anehephestiumt eOre of thepressond ésl

cryptosystem The encryption prevents the ID information fromleaking out

by deggmPgsddd sk theldtguctigd SR Fixfedinikgiieti®disk drive unit allows
rather easily rewriting the internal data. Embedding the ID
information using a magnetic head by software can hardly prevent

manipulating the ID information for a purpose of unfair use.

20 To solve the problem, a method could be considered, in which the
ID information is physically embedded as the above-mentioned pre-
embossed type magnetic disk. However, the pre-embossed type
magnetic disk formed by a stamper has a problem in that the

magnetic disks formed by the same stamper have the same ID



20 unit. Advantageously, each of the first IDinformation and the second ID
information includes a body of IDinfornmation that is identifying
information and digital signature information for the body of 1D

i nformati on. Because the digital signature information detects unfair
mani pul ation of the IDinformation, the ID information beconmes nore 5
reliable. To attain the second object nentioned earlier, a fixed magnetic

di sk driv p!@h%ﬂfi&ﬁf dl‘p%tti% H}ﬁqlﬂfeeifé‘ég of TPF Wi nafRil chddn8EHelr 5 more

magneti c a of e 1hvention, conpilsés a readout neans for reading
out the fipst .1 D4 nformatio nd + he second. | D infjormation,on_the. netic
Sek meai ihtaihad. M TRIER BE 18 ahiVac BROARida o U5 Piesshs WvelftigRAT T
the second ID.information, a.verifigcation nmeans for verifying.the first 1D
| nf or mat | ATONGe danagnatie Mskonedin W%membed@edawghgm Ye

information, and a transfer neans for transferring the first IDinformation

and the sanamdpubatabte maid omigueal Pasiforppatiamnis Arther dbjecti of the of

drawings 15 Fig. 1(a) illustrates a principle of primary magneti zati on of

an enmbydi fpRlerftion ¥R Provide gKfigedonth dletie divk BirBveRinit Pri¥ertingFi 9.

1(b) illustrates a principle of secondary nagnetization of an enbodi nent of

of "o erbasoninty 5 ROPEATeh ¥ SR H maPHEtG Ak mhBaitulS P P0G

Fig. 3 is another plan view of an enbodi nent of a magnetic di sk according
to the present invention. Fig. 4 illustrates a nethod for manufacturing an
enbodi nent, of a magnetic _di sk according to the present invention. 6 Fig.
5 is an i IMeanate seolvadhegreblemuct ure of an enbodi ment of a fixed
magnetic disk drive unit according to the present invention. Fig. 6

il lustrates défaidtsanh the firet dbject mmaghedic diskdneditunvfaceordingttioc

di sk according to the present invention. 5 Fig. 7 is a diagramshowi ng a

structore ife pragektiavaRRA6AtES TREgPERMHiaR Mediafpof 4 pre-émbEsed or

manuf acturing a magneti c di sk according to the present invention. Fig. 8

shows a ¢ i j I .
mmanet 1o dvHe 6MERsihe s SEEbERIng ¥ERIGh Nadl E PRt Bithatted sepioH with
shows a construction, of a{| apparatus,for witi i ndi vidual. medium | D
7t or mat | SROPHOR SHERE St GRiTi, b AgOrGPERETNasted ToRiaRWat eregly 1o
is a flowchart showi ng a procedure for readout ID information stored in a
magneti c dprtuding eneswmynrecgssed swethemgteactains, skhesetnilld uni t
according to the present invention.

information for uniquely identifying the magnetic disk medium is

15 recorded in the recording region, and the ID information includes a
first ID information stored in the preformatted region and a second

ID information stored in the non-preformatted region.

The ID information including the first ID information stored in
20 the preformatted region and the second ID information stored in the
non-preformatted region are hardly manipulated and yet have

uniqueness.

Advantageously, recessed portions of the uneven surface

4



Fig. 11 shows contents of a key table stored in an enbodi nent of a fixed
magnetic disk drive unit according to the present invention. Aspects of
enbodi ments of the present invention 20 Sonme aspects of preferred

enbodi ments of the present invention will be described in detail with
reference to the acconpanying drawings in the following. Fig. 5is an
illustration of structure of a fixed magnetic disk drive unit of a

preferred gppetiirERb Pfrrh thePTiesETD iAFG¥hia?ion ThetHé pggfm?%ﬁa Igg%n

dr im\;e Enit conprises an 7 arm 15 supporting a nagnetic hea ,
§?i Vi ﬁgaﬁﬁsccaﬁféﬁéﬁfziﬁféﬁﬁéaﬁgg Pﬁaéﬁ%&%ﬁ%ﬁ@#@?fﬁoﬁﬁ% 1 d@éﬁ%ﬁl%%azl
. 11, . . . . . .
12 me 5 ispeatac heldlePuernbed by & doncidresngaing Naados it ot

illustrated spindle notor installed under the housing 11. The carriage_ 16

i s oscil | amegnetaotdisksdrive naibphahcontiatnsddid magneticzdiskhmedigre. i By
head 14 is attached to the tip of the arm 15 and opposes to the disk

surfacg. THdsranstitatioendtsldaitsdéhis eaneivtt be reqvpitted bsotHe Heddlof tbieny
t he novenent of the carriage 16. Fig. 2 is a plan view of a magnetic disk

of an enmbggh : t A3 G jregh QERf Sl r&gﬁ%

i nventi onﬂ#ﬁgr}%g’%%lg%g?&dﬁl@sﬁélﬁre- g%@sseﬁ ? %%é%‘té‘@l?c I'S ?tlhr?
which a part 15 reeorded.inforyation is.fornmed with uneven surface
struct ur e THARLRY 6P?MOQM EE%FQI.WQ%BH&I?% filmand a protective

| ayer are |lam nated on a substrate nmade of plastics, for exanple. A
recordi ng plane of the magnetic disk conprises radially extending servo
zones 2 storing control information and concentric tracks for 20 recording
data. Fig. 6 iAdwantagesusdyj anpahvef thederst ID niformeatior atidithe lsecondt
the magnetic disk 1. In the figure, the dotted area is protrudi ng portion

t he umpat tH) iedopm diisnkiserédorded 8ecsach meorddnganirfaiceesf the magnetic

uneven portion containing small protrusions and dents. The servo zone 2

contai ns Gl EA?MI‘P{ ARd QQ?B%ﬁﬁdoq"frlﬁé‘ iHK’Si’ﬁ{hb?Shtﬁé? differepitofmyat i on

i ncl udi ng trac Oor specitying a ack ‘position, Taftice patterns 23 for

detecting idn'f(s)ﬂr?zgﬁg%r.‘t S%céhfpﬁ?ﬁ%glity of ID information can be used, security

management becomes more flexible and the magnetic disk medium
becomes more useful.

15

Advantageously, each of the first ID information and the second

ID information is information that is encrypted in terms of a
prescribed cryptosystem. The encryption prevents the ID information
from leaking out by decomposition of the fixed magnetic disk drive

20 unit. Advantageously, each of the first ID information and the second
ID information includes a body of ID information that is identifying
information and digital signature information for the body of ID
information. Because the digital signature information detects unfair

manipulation of the ID information, the ID information becomes more



5 fromthe track center, and other control information. The tracks are
arranged with interruption by the servo zone 2. Guard bands 28 are forned
by grooves between the tracks for avoiding interference from adjacent
tracks. There are two types of 10 tracks. One type of track is a protruded
region, for exanple, track 27, and is not preformatted (capabl e of reading
/ witing data). Another type of track is an uneven regi on conposed of

smal | protyeliilslas and dents, the track 29 in Fig. 6, and is preformatted
(capabl e of reading only). 15 Both preformatted and non-preformatted tracks
are logically formatted. That is, the tracks are divided into sectors,
which are a basic unit of read / wite. Each sector consists of a body of

the data, header ipforpmtion, and.a redundant byte for erpor ,correctj.on.
e So header 1 mfai 1B sorondiobientracatione arllr, & hiked BAsetEny
synchroni zation information for generating a clock synchronized with the

data. The diskydvive: naitiaceording dosthe presentdnyentdenyimaunting ene or
succession of zeros (for exanple, 2-7RLL code). 9 The magnetic disk 1 can

be mangf agherednbigreetietdielt fudizrof thetinvieittion, epinprisedi slreadiomt 4 shows
the process of the nethod. A glass disk 90 is poflshed and finished to a

flawl ess Qﬁrﬁd J heifs HNY i 91 is
appl i ed Of}iﬁf{é ﬁ\féis‘;fo(ﬁs fs'ﬁ%&f?ﬁ%n glé%fﬁ‘:l'sitg]]? S ?ﬁ%ﬁ(}lbat ggabg% Sfagg%pslc%t ting
appar at us .i rmt.tently,correspondi to e pattern to.be recor .. By
ovel opt ndntpFEH6Bon tHECRIFERBIE A1t Sob dBul A Ao Bufitn mFRNEIx, 2 o
on the surface gccording to e pattern. The_syrface i en .ni ckel.- pl at ed
to a certé{%mnaféngef&se Tl arm%era@d.t%@ §@cgn§sﬂ$dn£019@at§0 oPred
by injection-nolding resin material using the stanper 94 as a nol d.
Final |y, avenificatian imgansafar vepypingtthecfiraydD anformaition ecndshene
surface of the substrate 95 by a sputtering nethod, for exanple, and a
magnelQc dedond IPoimforirbtion based on digital signature information, and a
transfer means for transferring the first ID information and the

second ID information to a host apparatus.

Brief description of drawings
15 TFig. 1(a) illustrates a principle of primary magnetization of an
embodiment of a magnetic disk according to the present invention.
Fig. 1(b) illustrates a principle of secondary magnetization of an
embodiment of a magnetic disk according to the ‘present invention.
Fig. 2 is a plan view of an embodiment of a magnetic disk according to
20 the present invention.
Fig. 3 is another plan view of an embodiment of a magnetic disk
according to the present invention.
Fig. 4 illustrates a method for manufacturing an embodiment of a

magnetic disk according to the present invention.



15 Signal pattern becones detectable by a magnetic head after conducting
magneti zation on the nagnetic disk. Magnetization is first conducted in one
direction on both protrusions and dents using a magnetic head generating a
strong magnetic.field, as shown in Fig. 1(a) (primary magnetization). Then,
secondary magnetization is 20 conducted in the direction opposite to the
first nmagnetization using a magnetic head generating an appropriate
nmagneti c g & yeakeilltbtyationt Sleowinged straohete oftdrwembsadihemt ohaFi 9.
1(b). Because the second magneti zation does not invert the magnetization
di rection gﬁétt . bit W [ ' Loundary
bet ween 1@6%%9 trugclz gaégﬁlgbggﬂga [ ef%%génta?{géngg‘?%@ﬁgggvrbe%g%}?'vel y
noves thr h upeven Rottion £1lyin ver tihe digk, a volta i gnal
i ses at i 6 IuSRE R ABEAIBTOS & Kol aISE A bf fin EnfBepfAG ot S
negati ve peak corr pgndi ngndtio t he ﬁi rection of the transition of
magnet i zatm@l&n%IQ%Sﬁ |aganddng takhedresentolaventiom i fyi ng t he vol t age
signals and detecting peaks. A recording plane of the magnetic disk of the
i nventbon Bighress awdiagremoshowing arsteruicture rofsa evorking appetatas for10 and
i ndi vi dual nedium D information 4, on the respective track as shown in
Fig. 3. Tm@&héiﬂ@a%aqﬁgeMﬁ i3 e@bdoforom #naPEtURIinENS 1R tié Risk
i nformati on 3, already enbedded in the stanper, is transferred to the
magnetic dj d I ern of 15 protrusions and dents in
t he nol di gdq strgéﬁg&ﬁgpg%n@bﬁ%ﬁﬁb | sks nol ded using the sane stanper
have t he ne ter I Dinfpormgtion., The ster ID inf,ormatipn,3 contains a
mmster | DN (hPBONTS A GRREIJCHOR Gh ONrAL Syabewt Of 811 g BOdT et oep
nunber of the_stanper, faqr_exanple. Wien front and back recardi ng.pl anes of
20 a rragnétLlX%ddnﬁlgrmtéC askedriys it ascerding te thdpresantilnyention, ent
master IDinformation, then different recording planes have

10 Fig. 9 shows a construction of an apparatus for writing individual

medium ID information in a magnetic disk according to the present

invention.

Fig. 10 is a flowchart showing a procedure for readout ID information

stored in a magnetic disk in an embodiment of a fixed magnetic disk
15 drive unit according to the present invention.

Fig. 11 shows contents of a key table stored in an embodiment of a

fixed magnetic disk drive unit according to the present invention.

Aspects of embodiments of the present invention

20 Some aspects of preferred embodiments of the present invention
will be described in detail with reference to the accompanying
drawings in the following. Fig. 5 is an illustration of structure of a
fixed magnetic disk drive unit of a preferred embodiment of the

present invention. The fixed magnetic disk drive unit comprises an



different IDinformation. The master ID information 3 is enbedded as an
uneven pattern 11 in the stanper preferably through encryption. The
encryption nore hinders analysis by disassenbling the fixed nagnetic disk
drive unit. Here, a cryptosystemis not limted to a special one. The
master ID information 3 desirably includes digital signature information
for the 5 master ID. The digital signature can exam ne whether the naster

IDis creadis by supportiag aanugaritic hedd N4t .a sothhixdidiss chireiamsilér |1 D
has been mani pul ated or not. The digital signature can be produced by

transform I d ; hash
function, %%ééﬁﬁ%%ctyg%ﬁ ilr%) % ﬁg?%%gﬁ?gg{d@bgls??]gag@égﬁg ﬁ?;g%ﬁﬁ)g tblic
key cryptosystem To exapinei this.digital,signature, firnst the ster 1D
ot he’ i RadRebiodid 1) Mebich et Eon a drwsitig 415 18
digital signatyre i§ decrygted using a E‘;b,lic key that pairs.wth the 15
above- nentP 1igeef stagkodimagnetia diskssis fastenedotp ar spindle $2naEhecode
with a hash code obtained fromthe naster ID by a hash function, judgnent
is madb orspisidlei H2nseothtedeat acondtarteangular daloeitysbyanfiotned, the
master | D may be presuned to be created by a regular manufacturer, and not

mani pul at gdlust®ated dpisicie Métorfiistalled under e dashdimgn 1UNFHen and
preformatted track (read only track 29) in Fig. 6. This read only track 29

may | ocat . L i e i i - L&

ot uct ur o STHERE ot T OsREaR ANt BHRE Pty Shelvdice Coll 1BotdE 1%
dent is prgferably so dee hat the recordi fiel ener at at ;,t he gap by
the. rccor o he RagnSiic tiead 1is AEadisd e i i ob the -l Acind cRROdt
bottom of the dent. The optipum depth of the dent varies depending on

char act er i t&x the diskiswrfisced The magnets head slides flyong equte rofating

opti mum depth of the dent is selected according to the hardware

speci 10catdizk fdllowengi tdeel meyeniént of thedcamdagei 16. Fig. 7 is a diagram
showi ng the structure of a working apparatus 10 31 used in a process for

manuf acturing a stanper enbedding a master ID. This apparatus is used for
witing a pattern corresponding to protrusions and dents on a surface of a

gl ass substr atye: . A -S| Ste. i i i us

M T be. descr b BaF S 14d ViBh 3 TEEELET dfk D ERRBLARRIRRFR L | o

nunber, say 10572972..An encryptor 33 encrypts the |ID, nunber usi a common

Koy 96" t hahaENeE sk BRI aeordings 1o HhaceTeRe B SN BLIOM:. (1BMat or e

the encrypted master IDinto a fixed Ierggth hash code 20 with |28 bytes,

for exanplmagneticghiskcl iiseu piresenrhosseidoty ppanagnetic disknin wphach a3spart

encrypts this hash code using a secret key 97 input fromoutside, to

gener 3be aoffretdmled infortmeati®6 is formed with uneven surface structure
having protrusions and dents. A magnetic film and a protective layer
are laminated on a substrate made of plastics, for example. A
recording plane of the magnetic disk comprises radially extending
servo zones 2 storing control information and concentric tracks for

20 recording data.

Fig. 6 is an illustration showing details of the recording plane of
the magnetic disk 1. In the figure, the dotted area is protruding

portion; the unpatterned or blank area is recessed portion; and other



The encrypted nmaster ID 37 and the digital signature 36 are 13  conbi ned
and input to a format transformer 38. The format transforner 38 transforns
the input data with a byte format to a serial bit string, and executes
format transformation according to a logical format of the track, and
further conducts transformation to a 5 prescri bed code. The mappi ng
operator 39 executes mapping of the output data fromthe format transforner

38 in a twredl POsYRd pbetion coataining sivallngrétragionsind aehts. Wieh

master ID information is recorded. Consequently, information for a pattern

of Pr ot ruskqiys AN 908t Ahf: BSREFAY ASkUThSERAPRILAB L RitHBIRE" | D

i nformati on. aser cutti ng apparatus nmast er

storing infaqrmti of neven patterns for sar ones and.recordi

Uracks, amPLiREDeiNgAOrmatioy siehingstradhn PSRy inER 1526Rer at or
39. Wiile rotating a glass substrate 90 having a surface 15 coated w.th
phot osens iRQSlélQihtg]@ﬁ«tme, patikerns 23 for detectangotisplacementiofdhenhends
information. After devel oping the glass substrate 90, the resulted uneven
sur f ac® wifronpthertrsickneeatelr, dendotleemcoktetal aifedmatiotonpl ete a stanper.
20 The master ID information is hardly changed to different information by
a magnetic head as descri bed above. That neans outstandi ng tanper resistant
ability of the magnetic disk. On the other hand, there is a drawback t hat

sams ot amper - S thaoRS e AERRREH bR AREPFuBLRT LTS ko 200 e
dr awback, ig disk of .the i i i ndi vi,dual nedi | D

it or mat | GRUBSUSBRBAS SR THEAIAY ENOVERIbGTHEED. Hk FEAPKS (ORY or mat i on
contains I D nunber, that uniquely identifies a magnetic 5 disk. Different

i ndi vi dualavidiing inberrféxemee fromcadjaeentdvadks. chheremreatwodames of

recordi ng planes of a magnetic disk. Since a sheet of nagnetic disk can use
a pl ut@l i ttyacks| e typaiof drackemuaipsotruded region, for example, track 27,

and is not preformatted (capable of reading / writing data). Another
type of track is an uneven region composed of small protrusions and
dents, the track 29 in Fig. 6, and is preformatted (capable of reading
only).
15
Both preformatted and non-preformatted tracks are logically
formatted. That is, the tracks are divided into sectors, which are a
basic unit of read / write. Each sector consists of a body of the data,
header information, and a redundant byte for error correction. The
20 header information includes address information of the sector and
synchronization information for generating a clock synchronized with
the data. The body of the data is transformed into a code with limited

succession of zeros (for example, 2-7TRLL code).



10 managenent can be made nore flexible. Like master ID information, this
individual mediumID information is also preferably encrypted at the tine
of witing in a nmagnetic disk. A cryptosystemin this case is al so not
limted to.any special one. The individual mediumID information, |ike
master ID information, favorably contains digital 15 signature information.
The individual mediumID information is recorded by a magnetic head on one

of the tracks 'lgrééeiﬁfa' ti&‘ﬁiiﬁé!ldcﬁﬂ M?trh%%t%%th?eﬁilgaaegsnézﬂg?éd f§y on a

ln_on_—prgforrratt tra (track 27 etc.). Trac loosm! _ fnot special ly
the manuf SREE Gt HRbREET oD REH s ey of BB bt s sB. BB} 1 g e

fi xed magneti isk drive unit. Fig..9 shows a,cqonstruction of an ap at us
for writi ﬁgetﬁeaviguafasgdlsriﬁn@ mobsm%amffmﬁgﬁﬂdé% wilesgiaaid Hat
installed in a fixed magnetic disk drive unit. In witing on the magnetic
di sk, t he surfade roqrditiendiAphbtosensitivesagentdresistd @ 1 ds appliedran the
apparatus 70 with a bus 62, as shown in Fig. 9. In the ID witing apparatus
70, 155 nligkerThedn, ! lageril$ghbigdyeradidter] byda Uases cIRDEAEEsh Pyals

i ndi vi dual medi um I D generator 71 and encrypted by an encryptor 72 to
produce e Mol i t LRAGE YL qu medi um I D
is genera’ii glgég{/[ﬁgtﬁggﬁ’ g(zlﬁ%%rgirﬁ ((f;%leg l;f{?@?{ é;@%gﬁ rgfrt%gr%{ %?%qédwq??’e data 82
is produceg by addi ng,t encrypted, | D data ang 10, the digital signature.
The e 1 o dRNEIogINgdbenasar irkadieredpain tisatees ead Hbmte | o con
to the fixed magnetic disk drive unit 5 as a wite instruction,_and,

i ndi vi dualgenrerated on theswafaee accordmngitocbthe pattepaci Thessurfase ind in a
speci fied recording plane of the magnetic disk 1. 15 Fig. 8 shows a

const r uct ithewhiekebplabéd tpsa eersainthickness 4o obiiet acstdmpedr94.e Aini t

of an enbodi nent according to the present invention. A head anplifier 51 of

the cpOt r Gulsstiiaee 99 i§ mﬁié&%gamj@wmhbldﬁig resifRbtéridlousandthe

readout signal (not shown), a 20 driver circuit Tor switching recording

t of ' 1 t i QR iCiLr C Ui t
current olsiiRpBRaDe iy RN kARl ot 10,28 SEkpRLCU
troll 53, | ich the datg i duced. T dqut trol . 53
conpri ses AYpLATGlRBENARAPRhe SyatRed ol HheseubRtraie e by & sRustering
i | s, d
>t ondts a&letﬁod, for example, and a magnetic disk is completed.

15 Signal pattern becomes detectable by a magnetic head after
conducting magnetization on the magnetic disk. Magnetization is
first conducted in one direction on both protrusions and dents using a
magnetic head generating a strong magnetic field, as shown in Fig.
1(a) (primary magnetization). Then, secondary magnetization is

20 conducted in the direction opposite to the first magnetization using a
magnetic head generating an appropriate magnetic field weaker than
in the primary magnetization, as shown in Fig. 1(b). Because the
second magnetization does not invert the magnetization direction at

the dents, transition of magnetization arises at the boundary between

10



16 denmodul ation circuit 53b for decrypting channel -coded data. A format
controller 56 perforns format transformation of read/wite data based on a
prescri bed sector format, verification of readout data by error correction
code, and correction of occurred errors. A buffer 5 nenory 63 is a
tenporary storage nenory for read/ wite data. The fixed magnetic disk drive
unit connects to a host system 61 (PC, for exanple,) through a bus 62. CPU
58 anal yses probrasith aeid afdent.t he host system 61 and processes each
command. 10 ROM 58a is a read only nenory storing firmvare of this disk
drive unit. ROM 58a further stores a key table 101 keepi ng several key data
that are necessary on reading out IDinformation. Fig. 11 shows the
contents of t k. able 101.. A co ey ,10l1la for,,15 master 1D is the
s ey as ¢ MR tHR magtichead Felabiely gy HARgRE By g Unlg Ve
wor ki ng apparatus_31 for manufacturing a stanper shown in Fig. 7. A public
key 101b frortaestidyingoversthedisk, heyolaige signalk arises atthet key 97 t hat
is input to the encryptor 35. A common key 101c for individual mediumID is
the safe kapngasetinatith teamwitiénypSitidntwith anpoditive beeepatiyvet peak2 in
the ID witing apparatus 70 in Fig. 9. A public key 101d for i ndividual
medium | Dd 133 I 4 | : 1 StiofPUA t o
CEresRuRlline @Y the rBat PE R ol MR atiope

200U | DRt gmon, oL g Lot FRORRD e 1B e SaREnBARS,

state where jinitialization procegs after po turn on.is,.c ted 5 and
the unit i<etREtIngPe S.a £ SREARAIRE Q%@gkﬁdﬂ&%&céﬂsﬁ%&?ocedure
for reading ID information will be described according to this flowchart
and ref er inventdon sfores two.type ef ID imformatiomenthsterrdddaformmation 3
I nformati on of a specified head

10 and individual medium ID information 4, on the respective track as

shown in Fig. 3. This allows unique identification of a medium.

The master ID information 3, already embedded in the stamper,
is transferred to the magnetic disk from the stamper as a pattern of
15 protrusions and dents in the molding step. Accordingly, magnetic
disks molded using the same stamper have the same master ID
information. The master ID information 3 contains a master ID to
uniquely identity a stamper. The master ID can use a serial number
of the stamper, for example. When front and back recording planes of
20 a magnetic disk are formed using two stampers embedded with
different master ID information, then different recording planes have

different ID information.

The master ID information 3 is embedded as an uneven pattern

11



10 nunber is sent froma host apparatus 61 through the bus 62, the CPU 58
i ssues a command to the positioning controller 54 for the head 14 to seek
for the read only track that stores the master ID information, in the step
S 1. 15 1In.the step S2, the CPU 58 gives the head anplifier 51 a command to
sel ect the head designated by the host apparatus 61 out of a plurality of
heads. Readout signals fromthe recordi ng plane of the appropriate head are

anpl i fi ed ipyth@ethasperPrefbi-&blyP th@ﬂdgygeggy%pvioﬂ.r dhd Baceyptidn ehoté

| ead t hrough a peak detection circuit 0 a denodul ation circuit 53b,
cirout SaR Rty ERrDy o< ATIiNE tHEITR e (R I E Al
It or mat | TR BTG SY5 U b L8 St e et S OLA L A6 ng HS PRASERT LD ¢ he
BT o atonntion:d Shon b bnk bt e aneisod iR on ot he

error detection 5 of the sector data and error correction, if necessary.

After bhatmaister d82t Fhdatigitssl sigaratthrencaheeaffiere whotheréthée maspér The

transfer control circuit 57. In the step S4, the CPU 58 first accesses the

buf f er ”E%rdi'e%%eﬁobg"é{j rég%ﬂ?ﬁﬁaﬂiﬁfa@tﬁké dr AbENAh W HE LR thd Magest Of

data using a public key 1 or master ID stored 1n the key table 101.

Then, the . of the master I D data in the sector
data by a@g&%ﬁ%@?ﬁﬁ%ﬂ%@ﬁ”ﬁ% prescri bed hash function here is
the sanme as the function applied in the hash function operator 15 34 in the
wor ki ng apparatus for producing a stanper in Fig. 7. In the step S5, the
CPU 58 conpares, the hash code conputed fromthe naster IDwith the digital
si gnature codel Bedhgitabisignatiere cavche mradheged by transfornaingsher e not
identical, the mediumis 20 judged to have sone abnormality, and the

occur i8ncemefstepdd rtel a fixed longthi data ¢hhsh code) bynatatsts fafitton, Taad
processing is suspended and returns to a state waiting for a command (S13).
1T coi nci dgQiae ereryPtihgdhe HaRHPEOGEIHING AUt kdy ihe pifiic Ke§P 19
cryptosystem. To examine this digital signature, first the master ID
and the digital signature are read out of the magnetic disk, and the
digital signature is decrypted using a public key that pairs with the
15 above-mentioned secret key to obtain a hash code. Comparing this
hash code with a hash code obtained from the master ID by a hash
function, judgment is made on coincidence of the two. If the
coincidence is confirmed, the master ID may be presumed to be
created by a regular manufacturer, and not manipulated.
20
The master ID information is embedded in an uneven and
preformatted track (read only track 29) in Fig. 6. This read only

track 29 may locate at any track position in the magnetic disk 1. In

the uneven structure with protrusions and dents on the read only

12



S6. In the step S6, the CPU 58 decrypts the encrypted master 1D using the
common key 10la for naster ID, to obtain a master 1D (16 bits) in a clear
text. 5 1In the next step S7, the CPU 58 let the nagnetic head 14 seek for
the track storing the individual nediumID information. In the next step
S8, the ID information recorded on this track is readout and the sector
data including individual nediumID 10 information is witten in to the

buf fer merpayk639, thHe dnt X pref@mlsy: sé e thad the sécsielingpfisld he

digital signature data in the sector "data using the public key 101d for

| ndi vi dualBTRna a0 B AR W e RN hES o P8 (EREE sl ik,

The prescrjbed hash function he i,s the s as the nctiagn applj ed,in
The hach KFEE WA gaRR0s ToRels Hie HiottBinatiing deite: Eha-opfitailt debty "
t he next step S10, the CPU_58 conpares the hash code conputed fromthe

i ndi vi dualofiidw dentvaries dependingon charaatesistoes ofidbeyhead andiflging
preceding step. If the two codes are not identical, the nmediumis judged to

have sbne gamdengtht yCoasdquentdyc theestiinefinaldegtinof thei denbis sebettied t he
host apparatus in the step 20
according to the hardware specification of the fixed magnetic disk

drive unit.

Fig. 7 is a diagram showing the structure of a working apparatus
10 31 used in a process for manufacturing a stamper embedding a
master ID. This apparatus is used for writing a pattern
corresponding to protrusions and dents on a surface of a glass
substrate coated with resist. Operation of this working apparatus
will be described below.
15
A master ID generator 32 generates a unique ID number, say
10572972. An encryptor 33 encrypts the ID number using a common
key 96 that is input from outside. A hash function operator 34
transforms the encrypted master ID into a fixed length hash code
20 with 128 bytes, for example, by a prescribed hash function operation.
An encryptor 35 encrypts this hash code using a secret key 97 input

from outside, to generate a digital signature 36.

The encrypted master ID 37 and the digital signature 36 are

13



S14. The processing i s suspended and returns to a state waiting for a
command. |f coincidence is verified, the processing proceeds to the next
step 5 S11. In the step S11, the CPU 58 decrypts the encrypted individual
medi um | D usi ng.the common key 101c for individual nediumID, to obtain an
i ndi vidual mediumID (32 bits) in a clear text. Finally, in the step 12,
the CPU 58 conbines the master ID (16 bits) and the individual nmediumID
(32 bits) domBiRddema@inpRttd & fomat SradféPmby 88. SERE fornige host

apparatus 61 through the bus 62. Then, the procedure returns to a state

wai ting f I ' . er

t hat, theq"%%g[S?(g]?g%?g?%sﬁgﬁ se%ﬁgé%hgg?r‘%‘%aéﬁ"é%‘g}ﬁhﬁﬁ ?@r%lo%tatg)%her
head in the siymlar, manner, ,i f necessary. sed an the.obtained.l D for each
noad,  encrPRiAbRIEGIDE ANd cxetierdoriaat LrARSLOT AR ACCOF ding to A

i nvention As_described so far, in a magnetic di sk medi umaccording to the
20 pr esentlogicalnforanat iaf the draek; andf furthemeend uictie trangformatieaitona i s
recorded separately in a preformatted regi on and non-prefornmatted regi on of
a pre-snbhqassdribbadeode. dTHe nﬁ@gpmg@ﬁémto&«@ RixeRites megpingnoPthei des
a magnetic di sk nmedi umthat inhibits manipulation and yet hol'ds unique ID

i nfor mat | QAR dapafrisel HHRORSIhGL trahotb ¥R 9BL REGRLEIdind Astdifapr esent

i nventi on conprises one or nmore such nagnhetic disk nedia and can read |1D

i nformati t ic..di sk ia_and._send the ,infasnmatlon t,0 a
host ampaieith KedlinEhi the Ak nBRitifatwifth bietel ) TR Ehdtioh

[ [ . b | .ed . de . [ .of it t . 10.15 20 22
'nvention isTecorded. t%nsteczll?er%ly? 1\1/1§cr)1|'§1ta>1;18n for a rl;at%ef'%/lsofe gl‘?otrusmns

and dents are generated corresponding to the master ID information.
10
A laser cutting apparatus 40 receives a master data 41 storing
information of uneven patterns for servo zones and recording tracks,
and uneven pattern information 39a generated by a mapping
operator 39. While rotating a glass substrate 90 having a surface
15 coated with photosensitive material, the laser 42 is shot on and off
based on this information. After developing the glass substrate 90,
the resulted uneven surface with protrusions and dents is nickel-

plated, to complete a stamper.

20 The master ID information is hardly changed to different
information by a magnetic head as described above. That means
outstanding tamper resistant ability of the magnetic disk. On the
other hand, there is a drawback that uniqueness cannot be held

because the magnetic disks manufactured using the same stamper

14



Clains 1. A magnetic di sk nmedium of a pre-enbossed type conprising a
recordi ng region having a preformatted regi on with uneven surface
structure, and a non-prefornatted region with evenly protruding or 5 evenly
recessed surface structure, wherein ID information for uniquely identifying
t he magnetic disk mediumis recorded in the recording region, and the ID
information includes first IDinformation stored in the preformatted regi on

and secontgve thbddwe PD Siferadation. "TdaaRe /P ToRthed dregvbacklq 2. A

magneti ¢ di sk nmedi um according to claim1l, wherein recessed portions of the
uneven sur Lur : .St J: f i I he

pr ef or mat t‘é%@&é‘%ﬁ%%\?g ﬁslge gégg}#@q%\%&ﬂscﬁgﬁa%lﬁéggp#%gg on direction
i s inpossi.bl.e by .a magnetic figld ner at.ed a gap. of, a,recoy.din ead of
211 xed miBOrRatioB e spcend iy GRS Lhes g R B A D eg: u
3. A magnetic di sk nmediumaccording to claiml, wherein a pair of the first

| D i nf or manfermationmonteiasd Dmunbenshasnniquelyoideatiflescagnagnatidi ng

surface of the magnetic di sk medi um and each pair has different ID

i nfornBti qhisk?20 4. A magnetic di sk nedium according to claim1, wherein
each of the first IDinformation and the second ID information is
information that is encrypted in terns of a prescribed cryptosystem 5. A
magneti ¢ di sk medi um according to claim1l1, wherein each of the first ID

i nformation ard.dhe second JD informati i.ngd udes,.a 23 bod fql

|t or mat § on ¢ ot R RARAT pi it TR REBER Bt an R T ePhdeon

i nformati for t body of LD informatipopn. 6. A fixed netic dj sk drive
uni t munﬁgfﬁa%&rﬁg}a%réc g plagesio @&&%Cﬁékﬁl% eehom |,
the fixed magnetic disk drive 5 unit conprising; a readout neans for

readi ng ounagnetic diskican nfse aspluralityiof AD seformatdnnsecwaityon on t he

magneti c di sk medium a decryption neans for decrypting the first ID
i nf orv@t i anaandmerteeandd thadbomme floxilile. alikeimiastbirdd) iafosmiadion,

verifying the first ID information and the second ID infornation based on

digital sitgigiWdvidhal HmedPim F¥information is also preferably encrypted at
the time of writing in a magnetic disk. A cryptosystem in this case is
also not limited to any special one. The individual medium ID

information, like master ID information, favorably contains digital

15 signature information.

The individual medium ID information is recorded by a magnetic
head on one of the tracks excepting the read only track 29 in Fig. 6,
that is, on a non-preformatted track (track 27 etc.). Track position is
20 not specially limited. The step for recording this individual medium
ID information in the manufacturing process is conducted after

completion of assembling the fixed magnetic disk drive unit.

Fig. 9 shows a construction of an apparatus for writing individual

15



a transfer nmeans for transferring a pair of the first ID information and
the second ID information to a host apparatus. 15 20 24
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4. erte data 82 is produced by adding the encrypted ID data and

10 the digital signature. The write data 82 together with a track
number and a head number 77 is sent to the fixed magnetic disk
drive unit 5 as a write instruction, and individual medium ID
information 4 is written on a specified track and in a specified
recording plane of the magnetic disk 1.

15

Fig. 8 shows a construction of a control system 50 of the fixed
magnetic disk drive unit of an embodiment according to the present
invention. A head amplifier 51 of the control system 50 comprises a
read amplifier for amplifying head readout signal (not shown), a

20 driver circuit for switching recording current of the magnetic head 14
(not shown), and a head selection circuit (not shown). Output signals
from the head amplifier 51 is lead to readout controller 53, in which
the data is reproduced. The readout controller 53 comprises a peak

detection circuit 53a for detecting peaks of readout signals, and a

16
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10m<10%m& () - 33n' 10%1& () - 094.0%& () - 33y, 10%m& ()- 3L*! 10%m& () -

33( 10%1&' () - 3VW BnK) ! . ZOA0%SGE () - !} %0%&' () - ! Y 0%SGE! () -

yud 0% () derhddidi®idn &1kduid' 537 Y6 g?t x&% channel-coded data. A
10m KLMNa~\: . Z9%40! @BFY0%CC& () - ! @BFY0%?& () - 10G 10G

10C<105C8 thinpaOUBRL et 5% BRMEnhsdorhat transformation of read/mite
LpdC: 106 JORE L 6 0 GE0XMbT SEAOHE hhi! VES QR ot redAOE dlca 100

by error correction code, and correction of occurred errors. A buffer

5 memory 63 is a temporary storage memory for read/write data.

The fixed magnetic disk drive unit connects to a host system 61
(PC, for example,) through a bus 62. CPU 58 analyses commands
sent from the host system 61 and processes each command.
10
ROM 58a is a read only memory storing firmware of this disk
drive unit. ROM 58a further stores a key table 101 keeping several
key data that are necessary on reading out ID information. Fig. 11
shows the contents of the key table 101. A common key 101a for
15 master ID is the same key as the common key 96 that is input to the
encryptor 33 in the working apparatus 31 for manufacturing a
stamper shown in Fig. 7. A public key 101b for master ID is a public
key pairing with the secret key 97 that is input to the encryptor 35.
A common key 101c¢ for individual medium ID is the same key as the
20 common key 98 that is input to the encryptor 72 in the ID writing
apparatus 70 in Fig. 9. A public key 101d for individual medium ID
is a public key pairing with the secret key 99 that is input to the
encryptor 74.
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drive unit. Here, the fixed magnetic disk drive unit 5 is assumed in a
state where initialization process after power turn on is completed

5 and the unit is waiting for a command from a host apparatus 61. The

procedure for reading ID information will be described according to

this flowchart and referring to Fig. 8, Fig. 11 etc.

When a command to readout ID information of a specified head
10 number is sent from a host apparatus 61 through the bus 62, the
CPU 58 issues a command to the positioning controller 54 for the
head 14 to seek for the read only track that stores the master ID

information, in the step S1.

15 In the step S2, the CPU 58 gives the head amplifier 51 a
command to select the head designated by the host apparatus 61 out
of a plurality of heads. Readout signals from the recording plane of
the appropriate head are amplified by the head amplifier 51 and the
output from the amplifier is lead through a peak detection circuit 53a

20 to a demodulation circuit 53b, and the data from the read only track
are readout from the demodulation circuit 53b as a NRZ (non-return-

to-zero) data string.

In the step S3, the CPU 58 gives the format controller 56 a
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where only the data in the sector storing the master ID information is

extracted. The format controller 56 further executes error detection
5 of the sector data and error correction, if necessary. After that, the

sector data is stored in the buffer memory 63 through the transfer

control circuit 57.

In the step S4, the CPU 58 first accesses the buffer memory 63
10 and decrypts the digital signature data in the sector data using a
public key 101b for master ID stored in the key table 101. Then, the
CPU 58 computes a hash code of the master ID data in the sector
data by a prescribed hash function. The prescribed hash function
here is the same as the function applied in the hash function operator

15 34 in the working apparatus for producing a stamper in Fig. 7.

In the step S5, the CPU 58 compares the hash code computed
from the master ID with the digital signature code decrypted in the
preceding step. If the two codes are not identical, the medium is

20 judged to have some abnormality, and the occurrence of abnormality
is notified to the host apparatus (S14). The processing is suspended

and returns to a state waiting for a command (S13).

If coincidence is verified, the processing proceeds to the next step
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bits) in a clear text.

5 In the next step S7, the CPU 58 let the magnetic head 14 seek for

the track storing the individual medium ID information.

In the next step S8, the ID information recorded on this track is
readout and the sector data including individual medium ID

10 information is written in to the buffer memory 63.

In the next step S9, the CPU 58 first decrypts the digital
signature data in the sector data using the public key 101d for
individual medium ID. Then, the CPU 58 computes a hash code of

15 the individual medium ID data in the sector data by a prescribed
hash function. The prescribed hash function here is the same as the
function applied in the hash function operator 73 in the ID writing

apparatus in Fig. 9.

20 In the next step S10, the CPU 58 compares the hash code
computed from the individual medium ID with the digital signature
code decrypted in the preceding step. If the two codes are not
identical, the medium is judged to have some abnormality, and the

occurrence of abnormality is notified to the host apparatus in the step

20
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If coincidence is verified, the processing proceeds to the next step
5 Sll. Inthe step S11, the CPU 58 decrypts the encrypted individual
medium ID using the common key 101c for individual medium ID, to
obtain an individual medium ID (32 bits) in a clear text. Finally, in
the step 12, the CPU 58 combines the master ID (16 bits) and the
individual medium ID (32 bits) to produce an ID with 48 bits, which
10 1is sent to the host apparatus 61 through the bus 62. Then, the
procedure returns to a state waiting for a command from the host

apparatus 61 in the step 13.

After that, the host apparatus 61 sends a command to readout ID
15 to another head in the similar manner, if necessary. Based on the

obtained ID for each head, encryption key etc. is generated.

Advantageous Effect of the invention
As described so far, in a magnetic disk medium according to the
20 present invention, ID information for uniquely identifying a medium
is recorded separately in a preformatted region and non-preformatted
region of a pre-embossed magnetic disk. Consequently, the present
invention provides a magnetic disk medium that inhibits

manipulation and yet holds unique ID information.
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information to a host apparatus. Consequently, a fixed magnetic disk

5 drive unit of the invention can be applied to a wide variety of security

systems.
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5 evenly recessed surface structure, wherein ID information for
uniquely identifying the magnetic disk medium is recorded in the
recording region, and the ID information includes first ID information
stored in the preformatted region and second ID information stored in
the non-preformatted region.

10 2. A magnetic disk medium according to claim 1, wherein recessed
portions of the uneven surface structure to form the first ID
information in the preformatted region have so deep that inversion of
magnetization direction is impossible by a magnetic field generated
by a gap of a recording head of a fixed magnetic disk drive unit that

15 contains the magnetic disk medium.

3. A magnetic disk medium according to claim 1, wherein a pair of
the first ID information and the second ID information is recorded on
each recording surface of the magnetic disk medium and each pair
has different ID information.

20 4. A magnetic disk medium according to claim 1, wherein each of
the first ID information and the second ID information is information
that 1s encrypted in terms of a prescribed cryptosystem.

5. A magnetic disk medium according to claim 1, wherein each of

the first ID information and the second ID information includes a
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body of ID information that is identifying information and digital
signature information for the body of ID information.
6. A fixed magnetic disk drive unit mounting one or more magnetic
disk media that are defined by claim 1, the fixed magnetic disk drive
unit comprising:

a readout means for reading out the first ID information and the
second ID information on the magnetic disk medium,

a decryption means for decrypting the first ID information and
the second ID information,

a verification means for verifying the first ID information and the
second ID information based on digital signature information, and

a transfer means for transferring a pair of the first ID

information and the second ID information to a host apparatus.
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