DESCRI PTI ON DI SK AND DI SK RECORDI NG APPARATUS 5
TECHNI CAL FI ELD The present invention relates to a di sk having
a recordabl e and reproduci ble area and an area i n which fixed

i nformation dedicated to reproduction is recorded, 10 and a di sk
recordi ng apparatus which perfornms recording onto the disk.
BACKGROUND ART In_.recent years, due to the ability to hold a
15 | arge capacity of data, an optical disk capable of recordi ng
i nformati on has been becom ng i nportant for accumnul ati ng audi o data,
video data, and various mformad)Escﬂ 4i6@ equi pnment data. Under this
circunstance, there is a | arger capacity of an optical
disk. In 20 order to nmeet this denand the density of recorded
informati on on an opti OEK ANDSINSK 8BCIROING hEPAiRm:meased. The i nformation
density on an optical disk is determ ned by a pitch of an information
track and an information density in a track direction (i.e., linear
density of 25 infornation). Thus, in order to inprove the information
density Opp@ih? ALC%&Eg it isrequired to narrow a track pitch
and increase a |near en5|ty An optical disk can be used
for various purpotks. pZgsentFanverdiisire rdlntde vase dfskishagiap epti cal

di sk as arecordapiediang f eepseERLYIHIG SQfLyar ﬁds%b 85ean iqp%ﬁiizﬂg system
and a basi_¢ dlctlgnar qQr software for ganes, |If ead- nly

optical dfs¥eRsiprogH OPhqgﬂﬂ?§$%ﬁuﬁﬁﬁrﬁnﬁﬂd%ﬁﬁ%Pn is IecordEd

10 and a disk recording apparatus which performs recording
onto the disk.

BACKGROUND ART

In recent years, due to the ability to hold a

1s large capacity of data, an optical disk capable of

recording information has been becoming important for
accumulating audio data, video data, and various informa-

tion equipment data. Under this circumstance, there is

a demand for a larger capacity of an optical disk. In

20 order to meet this demand, the density of recorded

information on an optical disk needs to be increased.
The information density on an optical disk is determined
by a pitch of an ir.formation track and an information
density in a track direction (i.e.,
25 infcrmation).‘ Thus,

linear density of

in order to improve the information

density on an optical disk, it is required to narrow a

track pitch and increase a linear density.

An optical disk can be used for various purposes.

30 For example, in the case of using an optical disk as a

medium for supplying software such as an operating system
and a basic dictionary or software for games, if a read-

only optical disk is produced in such a manner that data



- 2- I's recorded in the formof concave or convex pits, optica
di sks can be replicated in large quantity at |ow cost. 5

On the other hand, there is a demand that a user can append or wite
desired data to read-only data recorded by a software supplier in
accordance therew th. Thus, in order to nmeet this denmand, it is
required that one optical di®gk-has an area in which read-only data is
10 recorded and a recordabl e and reproduci bl e area. In
the case of providing the above-nentioned two areas in one optical

di sk for yecatlidgie®@priedueheonNform of I @Yy dat acohivesevpously
recorded on_concaye _groqgves, 15. and .convex tracks b e shipplng, and
this reccﬁ%ﬁﬁcgge Tsis gaﬁh§eb§%ﬁ§§ o él%?nl?r T uggg&%&a?%.gba

only F oduci ng In this
case, costead-only data is required to be recorded onto each di sk

which is a tinme-consum ng task and i ncreases cost. 20 I n order
to solve this problem an optical disk has been proposed, in which

required data is PBc&@e@ther hand aitheesy b3 2hdedprfciPedi 8kUSRTthe form

of concavgafl appendCof¥eXwPits, HWhide 'EMEd NIty FeRAM-chIRdaarecordabl e
(e.g., Japanese Laid-open Publication No. 63-20769). In %%I this case,
it is not TPEREFRE] B & ST aTR) YRR HRT st pnaccordangg: FhgTER i thhi ch

al | ows magsupr,oductodenf topheeal tthiisktemand, by, isoreepdamplde,that ecti on,
resulting in a_decrease.| st.. . 0, st. popul ar
. —on1Y &Pt POP

di sk as aoaawqﬁﬁ;c$§'§1%g>8?saan %%ea in éklch read-on a i

10 recorded and a recordable and reproducible area.

In the case of providing the above-mentioned two
areas in one optical disk for recording/reproduction,
read-only data is previously recorded on concave grooves

15 and convex tracks before shipping, and this recorded area
may be used only for reproducing data. In this case,
read-only data is required to be recorded onto each disk,

which is a time-consuming task and increases cost.

20 In order to solve this problem, an optical disk
has been proposed, in which required data is recorded in

an area of the optical disk in the form of concave or

convex pits, and the remaining area is made recordable

(e.g., Japanese Laid-open Publication No. 63—20769). In

23 this case, it is not reguired to reccord reguired data on
each disk, which allows mass—production of optical disks
by, for example, injection, resulting in a decrease in
cost.

30 The most popular disk as a ROM disk is a CD or a
DVD-ROM disk. In these disks, in order to achieve a2

large capacity, concave or convex pits are continuously

recorded at a constant linear speed for tracing tracks.



DVD- ROM di sk. In these disks, in order to achieve a | ar ge

capacity, concave or convex pits are continuously recorded at a
constant |inear speed for tracing tracks.

- 3- Needl ess to say, data is also required to be reproduced by
rotating a disk at a constant |inear speed. In the case of
constructing a disk having a ROM 3% - portion and a RAM portion, a fornmat
of the ROM portion shoul d be nade identical with that of a CD or a
DVD- ROM disk for the follow ng reason: when a di sk having a ROM

portion andealBAM por tdenn, iGatd siakanky ireseriked itd da@ reproddeede device

whi ch only_rea data fro D or E{O@A i I f the format of
t he ROM pé?’t FS%%itsl%lgdeantcﬁzga E\l/\il't% cgng{%‘ a ég %3 é%eo%ir&'a DVD- ROM t he
drive device can recognize the m stakenly inserted disk.

Now, a nethod for mepredusdse dat éoHsQ:'Pu%t@ngra Ibisk RaWWRgREMRsKk by a
drive device wll be_ described.

. f or rﬁﬂrodu t.ion of the
above- nenFFEPHi FRE @ RAM poftien ﬁegﬂrf“?tnﬁéz,'dﬂi‘% BHMaPeI ¢ ed a
| ead-in, @aMbuld beimbddenmieariealll ed ttonthat slata cRgoicr @ed DME-R@pr oduci ng
20 the di sk is read. The. procedure to the ti n... | Qf or mat i on
starts beiqﬁf ega%ritgh%sf?]()}?‘&\g.g reason: when a ggﬁly‘%]?ﬁv%lgdiaslgds%rface S
focused byp@oriowl &éndga RAM paritelqrosisimisvékenleninserttest gindtie up head.
Secondly, #ve ddPEEL Nohicn RERIOMPELASCaLPAleDbh 21dD G &'LRyis At NUOUS-
ly read by cont ro Ing a traverse nechanrsmand the Tens. ~Thirdly, a
par £Pcul ardieki otlf (Ehg. forRat| pRgEse RMeppaiticn is identical with
that of a CD or a DVD-ROM, the drive device can recognize
the mistakenly inserted disk.

Now, a method for reproducing data from a CD or

15 a DVD-ROM disk by a drive device will be described.

As for reproduction of the above-mentioned disk,
a pick-up head is moved to an area called arlead—in, and
information called control data required for reproducing

20 the disk is read. The procedure to the time when
information starts being read is as follows.

First, a disk surface is focused by controlling

the position of a lens of the pick-up head. Seéondly,

25 tracking is pérformed SO that pit strings are continuous-
ly read by controlling a traverse mechanism and the lens.
Thirdly, a particular period (e.g., the longest interval)

of & reproduction signal input to a reproduction circuit

is detected, and a rotation speed of a motor is con-

30 trolled. Fourthly, when rotation variations are stopped,
and a signal becomes able to be reproduced at a constant
linear speed, a clock synchronized with the reproduction

signal is generated, and data is read on the basis of the



-

of a reproduction signal input to a reproduction circuit
detected, and a rotation speed of a notor is con- 30
Fourthly, when rotation variations are stopped, and a signal becones
able to be reproduced at a constant | i near speed, a cl ock

synchroni zed with the reproduction signal is generated, and data is
read on the basis of the - 4 - -4-

is
troll ed.

cl ock. However, in the disk having a RAM portion and a

ROM portion in which concave or convex pits are continu- 5 ously

recor dedﬁg&oq(constant | i near speed as descri bed above, a nunber of
operatio ire required to be per- formed successively during boot-up
of the disk before data is read. Thus, such a disk has a di sadvant age
of a

| ong bogbwdPeti Mn e disk having BEURRREEIEod hen®OW porti on
is recorded

by a . . short wavel ength cuttin chin _the
| i near ~ ROM %%JHEFF? &anﬂé‘cﬁ?aﬁ:gnﬁa&?gﬁr &ﬁ&)va%’gcf’n%? ha’?%a%ggﬁbﬁﬁe RAM
portg on. ddsly recorded atnacoamsssint then@AM ppeeidorehadesarabed i n which
data is recorded _a r [ Lck ta. 8'4ds b gd, and a
sect or Iﬁ?gvgoﬁos@gﬁﬂg??pﬁ- pI %\P%g%‘ég% I%fjes &%ugégﬁl ed'oa h%aggr. In the
header, i fiozudft isuceesaiivetys ging | hpetmup B FherdsFignRringe

assi st ngdggaaﬁgr =N Ofrnus, such PAla{Pbagss! ackedabioapitagel &8 ta an
address mark ich - . _is a synchronization signal of address

i nf or mat i 8ANGef@Ot-uP TiMge p| gced, whereby the redundancy of the RAM
porigon is hi gher than that of the ROM portion. 25

However, in a con Jgéﬁg?%oggfi%ﬂeCQE %g¥¥f§% is recorded by a
short wavelength cutting machine, so <that the linear
density can be made higher, compared with that of the RAM
portion.

15

In contrast, the RAM portion has an area in which

data is recorded and an area in which data is not record-

ed, and a sector ID is composed of pre-pits generally
called a2 header. In the header, in addition to address
20 information, a VFO signal for assisting an operation of
a PLL (phase-locked loop) circuit, an address mark which
is a synchronization signal of address information, atc.

are placed, whereby the redundancy of the RAM portion 1is
higher than that of the ROM portion.
25

However, in a conventional optical disk such as
a CD or a DVD-ROM disk, the number of sectors included in

one track of the ROM portion is egual to that included in

one track of the RAM portion. In this case, the sector

30 format of the ROM portion is identical with that of the

RAM portion with high redundancy, so that the recording

density of the ROM portion cannot be made high.



>

a CD or a DVD-ROM di sk, the number of sectors included in one track

of , the ROM portion is equal to that included in one track of the RAM
portion. In this case, the sector 30 format of the ROM portion is
identical with that of the RAM portion with high redundancy, so that
t he recording density of the ROM portion cannot be made hi gh.

-5- Furthernore, 416 a-conventional optical disk, the

nunber of sectors included in one track is equal from an i nner track
to an outer track in the RAM portion, so that the recording density is

| guer 1 the oul eubialerddial 14h % cort i, LaBekeadNg Lke ogor 01 g

density cann

t be
In. view GMPERE fd{)ra\?@qmﬁﬁ drft‘"dl‘fﬁ%"bl PRECNE hETaBK isoBpvet \fé'°5‘f afhe
present i nwneetd craick to pnovuteratdiasik in tth mmp@&tadapow&htalﬁre is
short ened YA for mat_ of t whi c has .a Iarge
capacity (;:?% R%%@"r‘ld“%gg’i’}s&rf nd S:eé: girsqgkr iy
appaPat us the innfegy tagak.ng@nchahe sle.corﬁing densxty carnpisemade sol ve

t he above loned problem a di sk of the present invention
includes: aTfirst storage area for reproducing data; and a second
storage area for recordi ng and reproducing data, the first storage
area 20 pisgroswROSertrHEhen9eR@RGNSt Or age area, wherein the

nunber of sectors jn each tr%ck of the first storage area and the
second storage areq cl'0&& t BreatiCotIRTVETeAFLRRed Probheffie Hh]¢

st olfge arakjedaivenofhtheepretesttoriagiention A€o @Iit(ibdlwlznga;%tges of

the sectorgs,i h tr (o] theflrst stora area_ are _.aligned in at
| east one th%% 47 8862 PR e TROBEFRER: Xh?cpgg&l"ﬁé‘gec@e of
each f°§‘@%¥oﬁaf| Rhengiskr §f‘dst~b|1§g:e harea dmdgehe ity efigrOwf

portion and RAM portion, and a disk recording apparatus
for cutting the disk.

15

In order to solve the above-mentioned problem, a

disk of the present invention includes: a first storage
area for reproducing data; and a second storage area for
recqrding and reproducing data, the first storage area

20 being close to the second storage area, wherein the
number of sectors in each track of the first storage area

and the second storage area close to each other is larger

in the first storage area than in the second storage

area, and le§ding edges of the sectors in each track of

25 the first storage area are aligned in at least one line.

In one embodiment, the leading edge cf each

sector in the first storage area and the leading edge of

each sector in the second storage area are aligned in at
30 least one line in a radius direction.

In one embodiment, a portion in which data is not

recorded is placed between the first storage area and the



each sector in the second storage area are aligned in at 30
line in a radius direction.
in which data is not

area and the

| east one
I n one enbodi nent, a portion
recorded is placed between the first storage

- 6- second
storage area. I n one enbodi ment, addresses are continuously
provided to the first and second gtorage areas. 5 In one

enbodi ment, information indicating a boundary position between the

first storage area and the second storage area is recorded in a
backup datadmg . in the first storage area. 10 A
di sk of CRESY séﬁ? 19veRt Ton includes: a first storage area for

reproduci ng data; and a second storage area for recording and

reproduci ng dat a,; phekel NehBigainent SeL88LL8L05202: 8 Qi dlisidledd into a
plurality of zones

and the nunber of sectors in each zone on an
i nner si gFovided #Otﬁaedf§ﬁs s 300 198500 RE9ERIF N BAFes of sectors in

each track in the flrst storage area are radially ar- ranged. 20

[n one embodi mentp hgo0UTBELLAL nEACKS kG ion  §ndfBgeilgthe second
storage area is equal to eac her * n%odlnent t he
| eadi ng enigendérgaphsition bgéwﬁ@p|hhatﬁ;ﬁsvsﬁtqm@m%g%raﬂean@nﬁhﬁhg .
| eading egggoRh 2RoraglERedAkOlrddb ldi Y5 U balif9a 8k Popteonl | gned I n

in the first storage area.
10

A disk of the .present invention includes: a first
storage area for reproducing data; and a second storage
area for recording and reproducing data, wherein the
second storage area is divided into a plurality of zones,

15 and the number of sectors in each zone on an inner side

of the disk is smaller, and leading edges of sectors in

each track in the first storage area are radially ar-
ranged.

20 In one embodiment, the number of tracks in each

zone in the second storage area is equal to each other.

In one embodiment, the leading edge of each
sector in the first storage area and the leading edge of
25 each sector in the second storage area are aligned in at

least one line in a radius direction.

In cne empbodiment, a portion in which data is not

recorded is placed between the first storage area and the
30 second storage area.

In one embodiment, addresses are continuously

provided to the first and second storage areas.



| east one line in a radius direction. I n one enbodi nent, a

portion in which data is not. recorded is placed between the first
storage area and the 30 second storage area. In one

enbodi nent, addresses are continuously provided to the first and
second storage areas. -7-

I n one enbodi nent, information indicating a boundary position between
the first storage area and the second storage area is recorded in a
backup data portion in the first storage area. 5 In one

enbodi ment, the fifsStosborag8odif@nt)- inforndtidds aiRACKaPifgtaaportion
and a user da '

a portion, al | 1eading edges of the respectiye sectors
are radi a?‘??lnéarg BPPANGER Pﬁtﬁﬁgmﬁt&,p&ﬁ‘g $oTTIoh, 2T Hg ﬁgérgaﬁta 10
portion isedbutidsdorage arpglaura idecafdednios,a asathine data pbeadeng edges
of the re§9e@kgv%fy%?xyg55ygérgggglly arranged in each zone of the
t he

user data portion, second storage area is divided into a
plurdality of zones, and the |eading edges of the respective sectors
are 15 radi al | ¥ naréeegesvon gt Z088e0fr i Seeordget Pge in-  area,
and the nupber of tracks in each zone of the first and. second storage
areas is EqHECS & Hﬁréh?a portion and a usgr,Gat& R MR, an address
of a I eadingd &egatdﬂng?(lad_ges; rpfeamtg mspéstﬂeéesei:nedsi araccaddadder With a
position arrangdd airnadltﬂa d#égﬁ{xbondgi:at h oi‘@fgxl\,ng f?t?é;t Qser data
A di sk re83id apparatus of the present Tnven-

10 portion is divided into a plurality of zones, and the

leading edges o©of the respective sectors are radially
arranged in each zone of the user data portion, the
second storage area is divided into a plurality of zones,
and the leading edges of the respective sectors are

radially arranged in each zone o©of the second storage

area, and the number of tracks in each zone of the first

and second storage areas is egqual to each other.

In one embodiment, an address of a leading sector
20 in each zone is determined in accordance with a position

in a radius direction of the leading sector.

A disk recording apparatus of the present inven-

tion includeg: a light source for irradiating a master

25 optical disk having a first storage area for reproducing
data and a second storage area for

reproducing data;

recording and
a light beam splitter for splitting a
light beam from the light source into a first light beam

for forming pits in the first storage region and a second

30 light beam for forming grooves and headers in the second

storage area; a first light modulator forrmodulating the

first light beam for forming the pits in the first

sturage area; a first controller for controlling the



tion includes: a light source for irradiating a master 25 optical disk
having a first storage area for reproducing data and a second
storage area for recording and reproduci ng data; a |ight beam
splitter for splitting a i ght beamfromthe light source into a
first light beam for formng pits in the first storage region and a
second 30 | i ght beam for form Bg-grooves and headers in the second
storage area; a first light nodul ator for nodul ating the first light
beam for formng the pits in the first storage area; a first
gontaolIeﬁihwﬁ;mﬂﬁmﬁlhbaglhhar based on ?Fcor%i?giagkfhighga atorh
ased on . r.di ...a;.secaon . _light nodulator for nodulating the
second Iidﬁ%ﬁﬁégﬁg¥g$é€br L5 ﬁﬁlﬁﬁéngrgﬁﬁe§%%ﬂTqfﬁ%QQ%uRﬁ%Fi§P¥he
second st dicxgeing theyrgepovesevohdlooMmaadd s frore@d@bhd gedhegsecond 5
| i ght nod ) Qa t Lpg data;, a_ light. bea ef | ector
f or defleg%?%p tﬁegfgggﬂg Pﬁgﬁt Eég%$ou ﬁ%tcontrO 5ﬁitﬁéesé%ﬁﬁﬁn i ght
noduPat or 13HIEF MAgH1aFGT PaFeqd on the trephrdinecdata; a light beam

def | ecti oresfldcwbt eEdrOrdeflecteagt ild i BecHRA 11 g+ b%%’é‘n{jeéxlx??&xo.r; a
first bea ' [ [ omthe

10 sh%%r% éngt éor shaping the first [ 1ght beam
first |ight WbdifPGt SECPL ettFBthadEiatihgatinid F4ht anglehapfng t he
seﬁg_nd_ | i gitadieadd.feonithe la gmgrbmﬁalsskef ae_eiec_tionf tduhriu?qiiegblt _fQﬁamb
conbi ni ng . Rt chipg ap_optica axis of the first |ight beam
fron1the1é§%ﬁréégﬁﬁghag#§g gﬁggg URFE™ i SRELRCEREF caP a%iESEf PREMsecond
| i gRP bearfiaming unit OB eshapibganhehahirgt UDightabedy eetdiethans for
recei ving @ +4dght iB@am hé Li ght cqonbi ni ng_uni t . nd
condensi ng t he, | i ght beam@g}ltagsfﬁe@rmg grgﬁgp%ecaa Sﬂaplngi Y %Bf“or f or
rotating tTRPRERY eFPBpFREIRddtivitabeam £rapt thecbhght| bepnfdefientr ol | i ng
the notor;t@nd @ 1ightgbeam com®afiol anif@rf&orlﬂz{éﬂ:kag anlLpLRgaqf the
first and _ ;. O§egggd qontraller %? the |ight beam deflection control -
ler. based ShooRe rotation ‘synShromAR iiHPs gl £3F 5k bean shrpimst or
contiPol | erunisheveth e dotistakonkisl bEr thNecad 1iGh€Sb8ahee&s Ny
signal so {H@tgéggﬁag1§gg§ss@gdﬁ§§eghit; antkﬁg.sectors I n th% first

i ect
storage area are.radially jective” lens for
Tecelving a light beam from the light beam combining unit

and condensing the light beam onto the master optical
disk: a motor for rotating the master optical disk: a

motor controller for controlling the motor; and a timing

20

controller for controlling a timing of the first and
second controller and the light beam deflection control-
ler, based on one rotation synchronization signal from
the motor conFroller, wherein the first controller gener-
ates a recording signal so that leading edges of respec-

tive sectors in the first Storage area are radially
arranged,

25

and the recording signal controls the f:rst
light modulator.

30 In one embodiment, the second controller decreas-

es a recording power of a light beam when.recording pits
showing address information, compared with the recording
power of the light beam when recording grooves.



arfanged, and the recording signal controls the first | i ght
nodul ator. . 30 I n one enbodi nent, the second controller
decr eas- es a recording power of a |light beam when recording pits

show ng address information, conpared with the recording power of the
| i ght beam when recordi ng grooves.

9 - In one enbock rent, the first and second control -
| ers independently control an OV OFF duty ratio of recordi ng dat a. 5
I n one enbodi nent, the first controller controls an OV OFF duty ratio

of recording datartopR etpddinent, theaehrZenenwhgacbhe tbhgkogt-orage
area is divided.into a backup data portion and a user .data portion,
and the YeTs sdPGRTGRYIM ercoé'ﬁ%cflol SThn BMBEE Y r &30 Df

recor di ng réaicardimeeatdtaone. I n one enbodi nent, the |ight

beam def | ect or defl ects the second |ight beam by about a half track
in an outer track direction with respect to a first half of 15 one
| unpSof data for g @sie HukedHMeRar ni ke Adapsssontrolliad GARHTVYS which is

a header, defbRebsrt bRitSLCONELS I BBt recorafeamiR¥aheutpa halbht ragk in an
i nner track direction W th reggect to a second half. of the data, and

periodi - each zome wWhep,khe fd ISk SHPTRgMmt 2heam-to MBS vHEP the 20
second | i ghdcibepMmdartay epsesidhe afidodediser data portionA éingk tkeor di ng
apparatus of the pr nt.{oven- tLon i es; i .souLee which
forns pitss?%o%Sfi?gﬁgrélig¥ s?%?gﬁglgre%nfoéﬁgég?od%%?Xg %g ﬁganégforns
gr oaves andecording data in each zone. '

In one embodiment, the 1light beam deflector
deflects the second light beam by about a half track in
an outer track direction with respect to a first half of

15 one lump of data formed of pits containing address

information which is a header, deflects the second light

beam by about a half track in an inner <track direction
with respect to a second half of the data, and periodi-

cally allows the second light beam to wobble when the
20 second light beam traverses the grooves.

A disk recording apparatus cf the present inven-
tion includes: a light source which forms pits in a first

storage area for reproducing data and forms grooves and

25 headers in @a second storage area for recording and

reproducing data in a master opticail disk: a light

modulator for modulating a light beam £rxrom the light

source; & light modulation controller for controlling the

light modulator based on recording data; a light beam

deflector for deflecting a light beam from the light

modulator at a right angle of a track direction; a light

30

beam deflection controller for controlling the light beam

deflector:; a beam shaping unit for shaping a light beam



25 headers in a second storage area for recording and

reproducing data in a master optical disk; a |ight nodul at or for
modul ating a |ight beamfromthe |ight source; a light nodul ation
controller for controlling the | i ght nodul at or based on recording
data; a |light beam 30 defl ector for deflecting a |ight beamfromthe

| i ght nodul ator at a right jangle of a track direction; a |ight

beam defl ection controller for controlling the |Iight beam def |l ector;

a beam shaping unit for shaping a |ight beam

- 10 - (o] {1 ld ecfor,; rtur i.aphragm f or
sw t chi ngfgﬁmagé%t ?ﬁtghﬁ %%}%f%@%gﬁékbe%% ??%%tﬁﬁg ggg%h%% S og‘:pi ng unit
bet ween t R¥ifSohdnas B8y ARSI e didmiheof a lighwmban dizee thedeam

obj ecti ve shapsnor uaardepsti@ed Sthe |41+ bea@ldn bheapshiure,di aphragm
onto the nmster optical _disk; notor for rotating the nmaster optical
di sk; a nﬁFEP“&rﬁﬁ%’f?g‘? FoF2eonty (ﬁ%iqﬁfg“t‘f% e or FOInFOndensing ng ng
cont¥ol | edifadrt degAmollcomg the | apagtoket e dghghigm onteDdiHeatndgter
control | e, and. gihegd Lght éa-e'ﬁ‘g]‘ﬁgfl%i}?gtégﬁﬁg control ler, based on one

rom

. the m r ? tic .
rotation synchronization signa notor “eontrol TRF erein
the Iight %{ﬁﬁr‘l &t iBptor conggmldsin efoyerentredlangesdwdinyter gnahdso t hat
leading a tinB9@PEcHtrEEPestiéde SSSEPE51LA tht:ix'nf.ﬁ% é%o{:ﬁselﬁsﬁﬁ are
radi al ly arranged, and t he r?eﬂc.ordl ng s:fgnal %pntrol s The 15 " ght
modul at or Pedutating . contrellegre gRfodthentlighe IPepm eflestdancontrol -
| er 10ecr easmstroYbeo| dbagefovar oak @dtaghlorDedmaMiashi zatiohes0gdbng t he
first storégg , ared w th when 20 . recordin t he econd
storage ar ea'f‘a&}g%dmg?fgg‘r ecéasf‘eterlgler' wg?ﬁ%b?dit%& go’vé?t o‘f‘°‘3“i?§ﬁ?“beam
when recoremgrplisr genergd®saiai rgcaddiegs silgharinaid othat léedsagond

storage  edged/&f.r&HHPALePe LB LRGN L eenLdE PP OF QKES Jun L hg gegond

storage area _2%
radially arranged, and the recording signal controls the

is light modulator.

In one embodiment, the light modulation control-
ler decreases a recording power of a light beam when
recording the first storage area, compared with when

20 recording the second storage area, and decreases a
recording power of a light beam when recording pits
containing address information in the second storage

area, compared with when recording grooves in the second
storage area.

25
In one embodiment, the light modulation control-
ler controls an CN/OFF duty ratio of recording data in
the first and second storage areas independently.
30 In one embodiment, the light source controller

controls an ON/OFF duty ratio of recording data to be
recorded in the second storage area in each zone.



I n one embodi ment, the | i ght nodul ation control - | er controls an

OV OFF duty ratio of recording data in the first and second storage
areas i ndependently. 30 I n one enbodi nent, the |ight source
controller controls an OV OFF duty ratio of recording data to be
recorded in the second storage area in each zone.

I n one enbodi ment, the |ight beamidefl ector defl ects the |ight beam by
about a half track in an outer track direction with respect to a
first half of one lunp of data conposed of pits containing address

I nformation 5 ich is der_in the seco st.0 e defl ects
the |ight beam by"x\gbourfe a e qq‘d’i TECK i nr}én el rhdt tbé’%g dgﬁrlcﬁ%}%‘t lon with
respect tdeflegtonthtalight hérmday sabowt a hal@e*?ﬂ‘%ﬁéﬁ e |30 AYERE® t he

li ght be%%ekvapéetwﬂanwales resp elatghcro %eamztsr@\f?gls@%f hengraayges. 10
In one e di ment he aperture dlap ragm sw t ch- an aperture
linit betdEeRdthe SGFBGFERRE (HetheaaRFAIRING addﬂ?ésse‘c‘%‘ AGe area.

15 5 BRI EniEESCR PThéREF THETRRANMNGEE storage portidmh gudef letssa

schemati c_di agr.am,of.__an Lo _the first, d of the
present i FY8nETSh." bddh OQ§ &Bbut ﬁ:hé& r|slt<a§3| ran1 omfggg% physi ca

20 conﬁmgacanD@nwaﬁhaﬂ&&ﬂqmﬂ%ﬂana(ﬁeqnnimnabQJOﬁlﬁkel@athe and first

enbodi mnpﬁeaoh%aarﬁﬁe@ilwye%leonllgm beam to wobbTedUhferd thed timng
diagramiflustrating a seek

light beam. traverses the grooves.
10

In one embodiment, the aperture diaphragm switch-
es an aperture limit between the groove and the header in
the second storage area.

15 BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic diagram of an optical

disk in the first embodiment of the present invention.

Figure 2 is a diagram showing a physical
20 configuration of a ROM portion of an optical disk in the

first embodiment of the present invention.

Figure 3 is a timing diagram illustrating a seek

method at a time of reproducing the optical disk in the
25 first embodiment of the present invention.

Figure 4 is a schematic diagram of an optical

disk in the second embodiment cf the present invention.

30 Figure 5 is a diagram showing a configuration of
a RAM portion of the optical disk in the -second embodi-
ment of the present invention.



method at a time of reproduci ng the optical disk in the 25
enbodi nent of the present invention.

schiemati ¢ di agram of an opti cal

first
Figure 4 is a
disk in the second enbodi nent of the

present invention. 30 Figure 5 is a diagram show ng a
configuration of a RAM portion of the optical disk in the second
enbodi - ment of the presentZisavention.

- 12 -

Figure 6 is a diagram showi ng a configuration of
the RAM portion of the optical disk in the second enbodi nent of the

present inventionpjguPe 6 is a Aibg¥ne showsirdy 4 AN §hA¥LNBRACE
configuration _of -a track in.the RAM orthgkpf,the ptical disk in the

second enBRRi MMt SCTHLDHr &ent™hshv ERGIGEL in “the ppEEPRYg s a
di agr am séawbedpmanconfi giveatimsait ifiventfosector format in the RAM

portion of the optical disk in t he second enbodi nent of the present

I nventi on. ) Figure 9 is a diagramshowi ng a configuration of
a b&undary area bEiges® thdsRavVPaaram sheiipe RAMPREIGUIFLo®Lof t he

optical dpskriapyd hen sesandaibgdieeBh ff the opbRedAIeS@NEki ARERIHON.
Figure 10 is a _schematic dlﬁgran1of an optical . disk inthe third
enbodi nenEeEPnELEMBOSIRRNT REntPgnPregent invention.

Figure 8 is a diagram showing a configuration of
10 a sector format in the RAM portion of the optical disk in

the second embodiment of the present invention.

Figure 9 is a diagram showing a configuration of
a boundary area between the ROM portion and the RAM

15 portion of the optical disk in the second embodiment of
the present invention.

Figure 10 is a schematic diagram of an optical

disk in the third embodiment of the present invention.
20

Figure 11 is a schematic diagram of an optical

disk in the fourth embodiment of the present invention.

Figure 12 is a diagram showing a configuration of

addresses in the boundary area between the ROM portion
and the RAM portion.

25

Figure 13 1s a block diagram showing & cisk
recording apparatus in <the fifth embodiment of
30 present invention.

the

Figure 14 is a timing diagram illustrating a

cutting operation of the ROM portion of the disk recocrd-



Fi gure 11 is a schematic diagram of an optical disk in the fourth
enbodi nent of the present invention. Figure 12 is a diagram

showi ng a configuration of 25 addresses in the boundary area between
the ROM portion and the RAM porti on. Figure 13 is a
bl ock di agram showi ng a di sk recordi ng apparatus in the fifth

enbodi nent of the 30 pr esent 1@nwenti on. Figure 14 is a
timng diagramillustrating a cutting operation of the ROM portion

of the disk record-

- 13 - i ng.
apparat ugngh e £LLhh a@ogha?rﬁifléht%bgﬁﬁrag{t of +HYeRtkQBnt
Figure 15 s atimng diagramillustrating an operation of a duty
cont rol | éAVEPTRR di sk recordi ng apparatus in the fifth enbodi nent of
t he present inven- tion. Figure 16 is a timng diagram
illustrating a 1Q,. cutt%ng oper at.i gn of .t he RAM 0 tion gf t he di sk
recor d- i nd A Atus *Pn T hePFsh ABaERRertt bYSTRRTHPE st

i nventi omperation of a dRtyureod¥rodlert iod nghei agtakn idd @i ng an 15
oper at | on, gfz Jha, dul ¥ £AD! LRS! finddindhekoECRREI LI sant 1 ARRATALUS i1

odi nment the present 1nven-
tion.

Figure 16 is a timing diagram illustrating a
10 cutting coperation of the RAM portion of the d:isk record-

ing apparatus in the fifth embodiment o©of the present
invention.

Figure 17 is a timing diagram illustrating an

i5 operation of the duty controller of the disk recording
apparatus in the fifth embodiment of the present inven-
tion.

Figure 1B is a timing diagram illustrating the

20 necessity of duty ratio correction.

Figure 19 is a graph showing the relationship
between the recording pulse cut-away amount and the
reproduction amplitude.

25

Figure 20 is a block diagram showing a disk
recording apparatus In the sixth embodiment of the
present invention.

30

Figure 21 is a timing diagram illustrating an
operation of a duty controller of the disk recording

apparatus in the sixth embodiment of the present inven-
tion.



Figure 18 is a timng diagramillustrating the 20 necessity of duty
rati o correction. Figure 19 is a graph show ng the
relationship bet ween the recordi ng pul se cut-away anount and the
reproduction anplitude. 25 Figure 20 is a block diagram
show ng a di sk recordi ng apparatus in the sixth enbodi nent of the
present invention. 30 14i9gure 21 is a timng diagram

illustrating an operation of a duty controller of the disk recording
apparatus in the si xt h enbodi nent of the present inven- tion.

;—brlgi ;1af t eBrE an opt :\%EF gggﬁ%ﬁBthgp%{sEe%éWI on

I'nvention will be
described with refieepteatterhe @pawpticalj igbsk5 of tiEbaiement 1

Figure 1 isndesehenalhs1dbagicaiBcafi vdh aptigate rerencli $ R Ng-4, ROM
portion and a RAM portion, showi ng a configuration of a sector format

in the firSt9%nbodi nent 10 of the present invention. A disk 1 shown in
Fi guse 1 i ncludes a ROM portion on an inner track side and a RAM
portionROr;Tr {1’%81& track side, and all the |eading edges of sectors
in the portion are radially arranged. Furthernore, the ROM

portion 2 forns a Pagkygp datis 18 sclpovdtim diagreseroflatea poptioal

disk having a ROM portion and a RAM portion, showing a

configuration of a sector format in the first embodiment

10 of the present invention. A disk 1 shown in Figure 1

includes a ROM portion on an inner track side and a RAM

portion on an outer track side, and all the leading edges

of sectors in the ROM portion 2 are radially arranged.

Furthermore, the ROM portion 2 forms a backup data

15 portion or a user data portion.

Figure 2 is a diagram showing a physical surface

configuration of the ROM portion 2. As shown in Fig-

ure 2, the ROM portion 2 is composed of concave or convex

20 pits. As shown in Figure 1, a sector 4 of the ROM

portion 2 is composed of a sector address 6 and a data

portion 7, and information administering a position of a

data block is recorded in the sector address 6.

Wnen the
disk 1 is reprcoduced,

a pick-~up head of a disk record-
ing/reproducing apparatus does seeks (moves in a radius
direction)

25

in accordance with the sector address 6,

whereby desired information is obtained.

seaxrch for the sector

In order to
address 6, a particular burst

pattern which is not present in data, generally called a

30 sync pattern S B, is placed at the leading edge of the

sector address 6, and a signal of the sync pattern S 8 is

detected and synchronized with a clock signal o©of +the

apparatus, whereby the sector address 6 is obtained.



Figure 2 is a diagram show ng a physical surface configuration of the
ROM portion 2. As shown in Fig- ure 2, the ROM portjon 2 is conposed
of concave or convex 20 pits. As shown in Figure 1, a sector 4 of the
ROM portion 2 is conposed of a sector address 6 and a data

portion 7, and information adm nistering a position of a data bl ock
is recorded in the sector address i \Wen the disk 1 is reproduced, a
pi ck-up head of a disk record- 25 i ng/ reproduci ng appar at us does seeks
(rmoves in a radius direction) in accordance with the sector address

6, wher eby desly eI Tl ofnlS ORLAI NS s on 14 er%ﬂcefu&eos

search for the sector ress 6, a particul ar® attern which is
not preserteddexath, agenér aﬁq%pwa@dpargécn 12y rfoqrad e‘Pﬁ Bigs iid pl aced

at the Ie&d&@gsgﬁlg@aqf xﬁaﬁﬁler to tHed r addeesnd, p@fleilanszgnal'rr@ t he

sync. patter detected and s nc oni zg a_cl ock si gnal
of the head%’bp%l#‘at’*ﬁsco\ﬂ? ﬁief%‘é’f:t g réss B‘@t

- 155 13 4. In eackaofi SBn:t 1)) mf)4t, hadBAMs@onhfmrn&ﬂm ude,s aEn

header e in oL ti of . pi.ts e sim | ar
manner to %&% ?‘%%QR&%PEOFLE gﬁa%:_ %ﬁ’ea% of I?\‘:é‘aderdpdfl‘asls’s ]E:Jc])rrp%ésed of
four |Ds 13le¢h1:®n2_zaﬂ-® vwhen Sdemofig.létingn Haehadfirebs tinfddma-addr ess
informatiog;dd, 180 a vp@dsfsﬁslaarfl&r( %Msﬂétﬁk?‘csﬁ abead fod her address

14, for synchroni zati on when denodul at | ;%i he address informa-
tion 14, aPYBOCireyifs %7 ZRRTMBVAYNEnthFePICFAFDMaFk (AMP 1S ctPcuit for

repragluci ngebaeaac@Eaesgn&nt&n(lAMbgﬁeb&oanmcgel&e.ro@:e anayﬂﬁar DDké&i ng
reproduction_cl ock,

T ti
131 nel ude82nEogristed - e Fehording ROTHIR chE ol o eP0h 8° LR8 guard.
areas 17- area 1b,amdréfoZdiog petkepbrmdonha8r, eamddgngrdaaaeper tl7en 18
and the VFQ area ykf.o T?srrseewaeqng "h Udd Al héét&f?Fort&tsﬁ

format as that of the data portion I on g%l ncl udes
a sector a@d}des“sh% Wi areat 315 Thepgragerfiing data portlon 18 has

15 the same format as that of the data portion 7 of the ROM

portion, and includes a sector address 6 and a data
portion 7.

As will be understood from this configuration,

20 the RAM portion 3 is mostly occupied with portions other
than the data portions 7 actually used as user data, and
hence, has higher redundancy than the ROM portion 2.
Therefore, even when the ROM portion 2 and the RAM
portion 3 are recorded at substantially the same linear

25 density, the‘number of the sectors per track becomes
larger in the ROM portion 2 than in the RAM portion 3.
Furthermore, since the ROM portion 2 is cut (pits are
formed) by a cutting machine, considerably higher density
recording is possible, compared with the linear density

30 of the RAM portion 3. For the above-mentioned various
reasons, as in the present embodiment, it+:is possible to
configure the RAM portion 3 and the ROM portion 2 in such

a manner that the number of sectors per track becomes



-

As will be understood fromthis configuration, 20 the RAM portion 3 is
mostly occupied with portions other than the data portions 7 actually
used as user data, and hence, has hi gher redundancy than the ROM
portion 2. Therefore, even when the ROM portion 2 and the RAM
portion 3 are recorded at substantially the same |inear 25 density, the
nunber of the sectors per track-bggones | arger in the ROM portion 2
than in the RAM portion 3. Furthernore, since the ROM portion 2 is
cut (pits are formed) by a cutting nachine, consi derably hi gher
density r cor g gﬁ_sﬁ 5 G red wth I r. density 30
of the RA pr) i gt(ri;1 3‘91"5l ROM % (?J\/rle ne%??rgnea \}:z;re ém OQ%QO“ % sons, as
in the pr @58t énﬁ‘é&%t‘ie’?ﬁl'?% posksi per be rEiflllmcﬁfonfl gur e the RAM
portion 3 and the ROM portion 2 in such a manner that the nunber of
sectors per track becones - 16 -

larger in the ROVFoSTH PEhah?i FREhETRRN fFrti o232 disk PRydng hi gher
dens$ty diaskr&anposrtient i aad. a ROM por'tlon At descehbedondatée qari or art,

in a disk tg:@‘\(}eq‘g glts aBé‘M QQﬁ*Engegg %gﬂggrt on_i n_whi ch .concave or

convex pits are continuously Tecor g8t 2t °| R ¥beed, a
nunber of ldg@an ispredr ear sgmPead af mratlcmraneméqsua@@smweiq duri ng

boot - up ofpd e Hhesk Qf‘é@é@smvelydéﬁélhﬁ 58ad- u-EJhlt'JSﬁ é*&:rh:?slg'bﬂ(fé.@é a

di sadvant gge of a 10 | ong boot-up tinme In contrast, in

the di sk dathetHreR¥ht HBBA: - such’a fifk hesed Sddany THeRIe RF the
sechors i mddy B PEp-time. tion 2 including control data are radially
arranged. 15 Therefore, in order to nmake a reproduction period of each
sector of the ROM portion 2 constant, the disk of the pr esent

enbodi ment i s requinedotorbetrotial etheAtdBsik08f the prdsdrit aggbbai-vel ocity
(CNW' Themékw;CQHErQQéﬂﬂﬁﬁmﬁébes of the sectors in the ROM poxr-
tion 2 including control data are radially arranged.
15 Therefore, in order to make a reproduction period of each
sector of the ROM portion 2 constant, the disk of the
present embodiment is required to be rotated at a con-
stant angular velocity (CAV). The CAV control allows a
disk to boot up in a shorter period of time and tc be
20 stabilized, compared with a motor contrcl in which a

linear speed becomes constant.

In the present embodiment, the case where the ROM
portion 2 (iqcluding a4 lead-in) is placed inside of a
25 disk has been described. However, the ROM portion 2 may
be placed outside of the disk. Furthermore, a lead-in
may be placed in the RAM portion.

As is understood from Figure 1, the leading edge

30 of the sector of the ROM portion 2 is aligned with the

leading edge of the sector of the RAM portion 3 at one
place per track.
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disk to boot up in a shorter period of tine and to be 20 stabilized,

conpared with a notor control in which a | i near speed becones

const ant . In the present enbodi nent, the case where the ROM

portion 2 (including a lead-in) is placed inside of a 25 di sk has been

descri bed. However, the ROM portion 2 may be pl aced outside of the

disk. Furthernore, a lead-in . 37may be placed in the RAM portion.

As is understood fromFigure 1, the | eading edge 30 of the sector of

the ROM portion 2 is aligned with the Ieadi ng edge of the sector of

the RAM portion 3 ?EQQQ% 3 is_a @fﬁﬁa did 1llu TTatin ek
ure3|sat|mng agraml ustr?lngaseek

rret hod wheRletheddivdren ther &tk edshyreprpdueed byn a drigener akn t he

rough adj ugéfeptlof the Eﬁﬁ§h0|ad)ju§\‘ﬂﬂ@xﬁt of Y a&b%rb'i tch.e 7886 0f

repr oduci n isk_b h s conducted _by checking a period of
aonG pulsgoég%ég - ¥nk 8328 O?hﬁeﬁﬁngCLPH EPguA&ss, byt the gEéHEEd t hat

(a) S r apr espfucted PG pbesélhlgom peeiott of, aanHG (:b).seegéﬁerat- sents
one track gyngy oph&ath2eSi anal, t | G pul se
(a), where 6 ?g %@%6% %d dé/t s, 78 \a“gé{gfﬁ

pul ses are_generat - trac Feprédents a
si gnal genEPREEFSFY G FC Pulghc fram e?hesﬁgmpﬁg &nsbsi thonrepre-sect or

address  sent@ur bng raaaeduc*syﬁ&h&far%%ﬁg\’l PQfiignan. @%ﬂe‘%éﬂ&ﬁr%yooc'
from Fi gur diher ctor_.addresses per track
First, cont%rl&'il d’é}gaqzvl\}ag géﬁ'% Sart) oGk BObiC pulseﬁoraﬁeoﬁe?ef‘?t“

reprb!uced efurper mkup O€) t mepdieslerits a sigrdkr genéoataddEesm @ in the

control dats%,{lor%iaqr{e% V\A_gf,g{;ﬁ Y BJEestlteaéj' li ng c.edges of the %ﬂéctors 4 of

t he ROM portion 3%ar e®al |egcnte° & & i ned

when a during reproduction of the ROM portion. As is understood

from Figure 1, there are 10 sector addresses per track.

15 First, control data which is a part of the ROM
portion 2 is reproduced during boot-up of the disk 1.
The sector address 6 in the control data portion at which
the leading edges of the sectors 4 of the ROM portion 2

and_the RAM portion 3 are aligned is determined when a

20 master disk is cut. A time difference T between the

signal generated from the sync pattern S B at a portion
where the leading edges of the sectors 4 of the ROM
pertion 2 and the RAM portion 3 are aligned and an FG

pulse immediately before the signal
25 memorized.

is measured and

While the address :information 14 of the RAM

portion. 3 Is being read, seeks are performed. However,
sectors in which data is recorded and data is not record-
30 ed are present in the RAM portion 3. Therefore, in crder

to read the address information 14, a gate signal is

required, which becomes "1" at a timing when the head-

er 11 containing the address information 14 is read. In



20 master disk is cut. Atime difference T between the si gnal

generated fromthe sync pattern S 8 at a portion where the | eading
edges of the sectors 4 of the ROM portion 2 and the RAM portion 3 are
aligned and an FG pul se i nmedi ately before the signal is neasured and
25 menori zed. Wil e the address information 14 of the
RAM portion 3 is being reakB seeks are perforned. However,

sectors in which data is recorded and data is not record- 30 ed are
present in the RAM portion 3. Therefore, in order to read the

address ipf Q@i 0N (&4, R2BHAAULSEHNA fiasce signal €@k’ edekthiphibgcomes " 1"
at a timng when the head- B er I1 contalni nglth_e addrgss i nformation
14 is redtfcypes "1" at the time when the header "1l isgrea afterFigure 3
(d) represeptevdcyails sngharited serkldevlrfiined pdetodesf’ 1timé the tine
when the header I S..[ t a previousl i p term ned
peri od of'pf(lD meaT&%eaétF ?@%nghp?‘é;dgtu&rsn% nedFG %sﬁ%%ggrgérég%%négggo this
gat& 5 sigunail, thiee FLL clrcuit sttaxts iissopepeaetden. THEn®LPLL

circuit u e VERsaked ¥edl QrSNGH Qi hgong - hréakion
repr oduct?g?\c{é:ﬂgckgwstrﬁ t he gl ock silgnfat)élrB éfﬁﬁiy&q é)appgtirn:?t(t:ug, wher eby t he

addr ess i ARSERAt FEPTRAYGTIRYJCIock Wigh ekRRpFd oKy FHERLs@IWkdEe a gate

signal isagpaetaued hthereby @heeriedHPEs Oknitbematiomila iepreddct i on
si gnal

Cbon the. SPgnsFaTRdRa, aF thrFagelRbE s A GrtRa b gRe oS GeheRdg EPeEL N
abol@- menbiyored emveligpe iar ithaaskikedof hat réheoductiocadddasali .nfadvamat i on 14

SaQCEEWQF?@%&g&% e ignat FAVIOLRBRE Gerv. bad SR And o RAM
portion i WPORe Gignal. %@W(ﬁfmemh%”f 7 [gays ssamal e gEr@Taro
The secondEmodinetbdwe dhdhdei8htdf hemhble ik 9 assured that the
address information 14 can be read once per track.
15
| Embodiment 2
Figure 4 is a schematic diagram of an optical
disk having a ROM portion and a RAM portion in the second

embodiment of the present invention.
20

The second embodiment is different from the first
embodiment in that the RAM portion 3 is divided into
zones. In the ROM portion 2, the leading edges of sec-
tors 4 are radially arranged in the same manner as the

25 first embodiﬁént. The leading edges of sectors 4 in the
RAM portion 3 are aligned with the leading edges of the
sectors 4 in the ROM portion 2 once per track. Further-
more, in the data area of the RAM portion 3, the number
of tracks contained in each zone is equal to each other.

30 This is not applicable to an area (e.g., a lead-out area)
other than the data area.

Figures 5 and 6 are diagrams showing configura-



enbodi ment in that the RAM portion 3 is divided into zones. In the

ROM portion 2, the |eading edges of sec- tors 4 are radially
arranged in the sane manner as the 25 first enmbodi nent. The | eading
edges of sectors 4 in the RAM portion 3 are aligned with the | eading
edges of the sectors 4 in the ROM portion 2 once per track. Further-
nore, in the data area of the RAM®o+tion 3, the nunber of tracks
contained in each zone is equal to each other. 30 This is not
applicable to an area (e.g., a |lead-out area) ot her than the data

ar ea.

tions of the RAMIBLERirARd HQNLE Al ag]fBesShow ng configura-
- 19 - tions of the RAM portion 3 shown in Figure 4.
Figure 5 shows two pieces of address infornmation of a header 31, which
are shifted to anFigonee &r atbwsi d&cSpieddis VF Gddedd ankfStaecbyna 1/ 2
track pitgh. r 0 t w.dth of a pit_si f_t header
3l is ggdgsggééggsglés wth o e%’sru rsg[%zi“n 4S5 Iti/o e%%aﬁn?%r?ﬁgéﬁmﬁdfﬁggf a
grodve poPFi 8R I3 %erd Braandspéet bon 8472 smachf edmeh-  Furtberrecordi ng
portion 32ordé) the width ofThe ?.@gr esidl OLFRI{0 Plesdieager ;41 in Fig-
ure 6 is designed so as to be included i'n a groove por- . tion 43 and a
| and port P§F1ARES §HAS iWeRE sSyhFtantially %@H@%sgoiﬁFSrHéFFBnoﬁs
pﬁsifioged grobsie @bﬁﬂﬂbﬂXBEfﬁﬁsﬁa]fhnd {F@higﬁhgbsigrQavenmathkonf43hand
the | an Qrtioqn 44, .. Fur t he re, the width of a pit signal of the
header 41IQ°:Lcm %ﬁ?reﬁﬁ%ﬁﬁﬁfgﬁp%sé 0 be narrower than that of the groove

port@on 43 and the land portion 44 in an information recordi ng
portion 42. 20

I C S_S i i es..5 and 6
The  add £l g K :
t he groove poretl%nsr %San&g%%%ftﬁgﬁmggfaﬁd-mge%élpongi32%%&244

ure 6 is designed so as to be included in a groove por-

tion 43 and a2 land portion 44, respectively, and the

address information is positioned almost at the center of

each of the groove portion 43 and the land portion 44.
Furthermore,

15

the width of a pit signal of the header 41
is designed so as to be narrower than that of the groove
portion 43 and the land porticn 44 in an  information
recording portion 42.

20

In both the cases shown in Figures 5 and 6, the
groove portions 23 and 43 and the land portions 34 and 44

sinusoidally wobble in the vertical direction to a trace

direction of tracks. 1In the case where the drive records

data onto the information recording portion 32 or 42 of
the RAM portion 3,

25

it detects the period of the wobble to

generate a clock signal synchronized with the detected

signal, and writes data in synchronization with the

clock. The wobble almost continucusly appears along one

30 track with respect to the groove portions 33 and 43 and

the land portions 34 and 44. Therefore, the PLL circuit

rapidly synchronizes a synchronization reproduction clock

with the clock signal of the apparatus, resulting in a



sinusoidally wobble in the vertical direction to a trace di rection of
tracks. In the case where the drive records 25 data onto the information
recording portion 32 or 42 of the RAM portion 3, it detects the
period of the wobble to generate a cl ock signal synchronized with

t he detected signal, and wites data in synchronization with the

cl ock. The wobbl e al nost conti nto@$l - appears al ong one 30 track with
respect to the groove portions 33 and 43 and the |l and portions 34
and 44. Therefore, the PLL circuit rapi dly synchroni zes a

synchr oni zaldudtiapPreofuct+OBoelosly time. W th the clock signal of the
apparatus, resulting in a - 20 -
reduction of a recording tine. Figure 7 is a schematic

di agram of a di sk Fidwse 7 is arathegaaicodfieguieat iodh aofdigik dd ftusaeks

(groove P05y 5 coﬁf'ggtl:LQQG;LBRr bkogaldgf <08 ?%@%%&%&W in Fig-

: he” gui de tracks are provi
|nfo?nau(ﬂ?qslﬁééoﬁﬂﬁﬂ%QRﬁbdﬁéeﬁﬂﬂ/Eﬁﬂrpmétﬂﬂﬂa%p%BOWO in fig-| i ght
beam em t tygge by. an optical head can trace a particul ar path. The
groove portions (represented by a solid line) and the | and portions
(represented by a broken line) are switched at each rotation.

Furt her nore, Thef ogwadeontraokbe aeeorﬂfdvmﬂebotbothengtoowaeportions
15 and r4ico £§§h S,.sh Lure 7
have a sp |%§?o£ﬁgngQH%v\e\%co ,gyégfgé{,égé b% %\Mbllﬂ'{ gt arranged
or ﬂﬁb sp|@§Iamhﬁgﬁﬁcﬁﬁﬁﬁyemév§ﬁgeby an optical heaﬁgﬂﬁmeEI$SEaadlagram

showi ng a gaptiaunaki . 20rhe arae%%owl@{s O(fréga?eééa@éa 8y and the
i nformation recordlcg Qprtlon 32 in Figure 5 1n detail.
solid line) land portions (represented by a

broken line) are switched at each rotation. Furthermore,

information can be recorded on both the groove portions

15 and the land portions. The guide tracks shown in Fig-

ure 7 have a spiral shape. However, they may be concen-

trically arranged, or the spiral direction may reverse.

Figure B is a diagram showing a configuration of
20 a sector format of the header 31 and the

recording portion 32 in Figure 5 in detail.

information

One sector contains 2637 Bytes (hereinafter,

abbreviated as "B")} in total of the header 31 (IDé, I1Db)

25 and the information recording portion 32. The informa-

tion recording portion 32 in which information is actual-
ly recorded includes a GUARD1 portion ((20+i) B), a VFO
portion (35 B), a PS portion (3 B), a2 DATR portion (2418
B), a PA portion (1 B), and a GUARD2 portion ((55-i) B).
30 Among them, the DATA portion (2418 B) has the same format
as that of the data area 5 in the ROM portion in Fig-
ure 1, and is composed of the combinations of an SY1

portion (2 B) and a DATAl (91 B), an SY2 portion (2 B),



Oné sector contains 2697 Bytes (hereinafter, abbrevi ated as
"B") in total of the header 31 (IDa, IDb) 25 and the information

recording portion 32. The infornma- tion recording portion 32 in

whi ch information is actual - |y recorded includes a GUARDL portion
((20+i) B), a VFO portion (35 B), a PS portion (3 B), a DATA portion
(2418 B), a PA portion (4 B},-and a GQUARD2 portion ((55-i) B). 30
Anong them the DATA portion (2418 B) has the sanme fornat as that of
the data area 5 in the ROM portion in Fig- ure 1, and is conposed of

t he conbi sagi.ansrakh2amcyflion (91 Pertion, (anB) aa;nd;:az@/w&t:(&i By, an SY2
portion (2.,B . and. a
DATA2 por Po‘)ﬁ“‘(‘gi RRTA26 (91 B) %%Htéﬁ“svz%“p‘é)’?‘hhea?‘ir sl EP2ah8 a DATA26
(91 B) porbtinpasedn dhelPkatief 81, ainla I2 (18 Ba)crp@svdd b | 1 ¢48-B) and

D2 (18 Bl:oséadowidss (%ma) and PEsed o )Mfﬂﬂoh%ﬁﬁoﬁ) In a
M RROR portion 5 B), GAP portion ( 10 /16 and a BUFFER

portfon (2 B)((25¢ 1®°r§)1°%|(dﬂ|Qﬂké¥ﬁ)|%forml%rP EFRBt PPEEHPBed.
Here, i demqtseq/qrs)réggeél@ﬁlelaan% idFbdm=48RQ1 6Ss Aot recokBbager of 0

to 16. 10 to.ID4 are u gfor identjf mg addresses of
sectors, &&Tfel* ‘ge’P‘BFeFdé‘ﬁt FAHSRS h Jub S8t notesg@tde track
is a groovmtmger lahdd fdel®l RROR portion and the GAP portion are
used for adjusting the |aser power at the time of recording.

Furt hernore, the BUFFER 15 portion is used for adjusting a shift in a
ti nmkOaxi s di¥RkttoriR4 ke ausedbEoretdedtdfvangd agdrEssasotadt i on
Var'at'OnégcéﬁkQPté§a&eﬂlSgsa@@rtb&eﬁEEQQEEbeﬁﬁtﬂErtQesubs dHHﬂcaJ

di sk. The GUARD1 portiaqn and the GUARDZ tion are useo‘fI

prot ect i nF4¥Ee | BAdffg 1€dde HRPYheOFr & Illar‘n’ﬁ1 20 The HIBROR d’ﬁrat’f‘?‘bm bei ng
degr aded caredt ahecpRBP egoradard-are usddigfoFhaddyinid | @Aehalfsest he

?Peraglon SgwépeaELkhe tlmecbgcyéEoLa %e“e¥at%%%f%d%ﬂ?“%ﬂé“éd?kﬁﬂOCk at a
15 portion is used for adjusting a shift in a time axis
direction of data to be recorded based on the rotation
variation of an optical disk and the eccentricity of the
optical disk. The GUARD1l portion and the GUARDZ portion
are used for protecting the leading edge and the trailing
20 edgé of data from being degraded due to repeated record-
ing. The VFO portion helps the operation of the PLL
circuit for generating a reproduction clock at a time of
reproduction. The PS portion is used for indicating the
beginning of data, and the PA portion is used for fecord—
25 ing datsa reqdired for completing the last data in each

sector in data modulation performed at a time ©of record-
ing.

Figure 9 is an enlarged diagram of a boundary
30 area between the ROM portion 2 and the RAM portion 3.

As shown in Figure 9, it is considered that a

transition area is composed of continucus tracks (tracks



reproduction. The PS portion is used for indicating the begi nni ng of

data, and the PA portion is used for record- 25 I ng data required for
conpleting the last data in each sector in data nodul ati on perforned
at a time of record- I ng. Figure 9 is an enl arged
di agram of a boundary 30 area between the ROM portion 2 and the RAM
portion 3. As shd&dwrin Figure 9, it is considered that a
transition area is conposed of continuous tracks (tracks

- 22 - wi t hout any header) containing a wobble signal or is

constr uctveﬂtlsrmuas arny cbaedem )a dmateiningt ke sahblwaysiggnal or nishe RAM

portion 3 &?éﬁfhé’é@da%v%s tbnceht:e% %asea r in tHOESHE mgaflgﬁk for
perforn1ng recordi ng can be generat - e RAM

portion 31Bht3ecBAYt PEETEGR hé%%ﬁﬁ&ﬁed abDV%ﬁ et ERER %R z8ne
i ncreas es?ﬁaceeemgct:mbckr g8raperformihBneecbraghgt Baanbeugerietsick. The

purpose of ;such a 10 zone format is to increase a recording capacity,
W t * recording/reproduction length (hereinafter, referred to
as a "bit | ength") on a disk required for one bit of user data being

al nost the sane i n erent ac e
accordance with t |s%ﬁFhe nuﬁ§§¥k°g §5LLusr%?3FF5H§toP t%gedﬁg&gls changed,
i.e., theoduslesrtays in ea¢bta@nensnaraﬂ$§sﬂhﬁ<¢m#r#%€§@tbé§0mod&3Iarger

on an  jnnAll SfrZORe todlth o GAVr CRRSERN 'fna%heeaa% | 9 eagBnzane,
wher eby the bit Iength recorded and reproduced i s made substantial ly
conk®ant . ZOQ§lﬁRFQFthiktPeﬁ&Fﬁﬁﬁ$qtﬁaERFord%?ﬁe?ﬂB§F1§Vdew%ﬁ?tQEH on

t he Outerrﬂéﬁoﬁﬂegpafepﬂbaﬁetmn leng®M (lr{bﬂiﬁmiﬂf@r ti&efbr&eldeng:sh
actual ly change% sl i.ght " 6¥ wever,. th Hg nnunt falls within
an al | onalt% 2 %‘}?r Bahg® lfetq‘i"eﬁ?gff tf 5 &5%i ng and
data being almost the same in each zone havxng different
track lengths. In accordance with this, the number of
15 rotations of the disk is changed, i.e., the number of
rotations of the disk is prescribed to be larger on an
outer zone, and a CAV constant is performed in each zone,
whereby +the bit length recorded and reprodyced is made

substantially constant. Since a track length on the

20 innermost side and that on the outermost side are differ-
ent in one zone, the bit length actually changes slight-
ly. However, the change amount falls within an allowable

error range of the bit length involved in recording and
reproduction of the bit length.

25
The above-mentioned configuration has an advan-
tage in that if It is previously known which zone is
sought, the rotation speed of a disk can be immediately
accelerated to the rotation speed corresponding to the
30 seek zone. Furthermore,

in the disk of the present
embodiment, the number of tracks in each zone is egual to

each other. Therefore, it is readily known how many

tracks should be jumped from the current sector address



repfoducti on of the bit length. 25 The above-nenti oned

configuration has an advan- tage in that if it is previously known
whi ¢h zone is sought, the rotation speed of a disk can be

i mredi ately accelerated to the rotation speed corresponding to the
30 seek zone. Furthernore, in ﬁhe di sk of the present

enbodi nent, the nunber of tracks”i AiSedch zone is equal to each ot her
Therefore, it is readily known how many tracks shoul d be junped
fromthe current sector address - 23 -

to a seek $BcPoPeEHIFESTOTORIYTSSE e iseRdasiPyekhpvwhasily basee on t he

nunber of baaelsocho Ui jriRt: of tracks to bel BulipRascase where a naster
di sk of the present 5 enbodi ment is cut, a notor is generally driven by
a CAV control, and the bit rate of a signal to be recorded is
controll ed i n eachIzromdhe wesebyhere [ tmashgthdiskkepl the paksesit

const@nt. LResaiedids r&te, i 8 ESQHErQQ1§§é§}al%¥l§¥iﬁégeggﬁg Eav

transition point between zones. Therefore,” 1 e nunber tracks is
counted, &PFTEit 30 ethe bPit ragg cfhed sdgneh teuhe- gposicgedl is  Wen

the nunber cntrolied ragkéatn 2868,z rch oM boreaeRgebhel WS
control can be easihy performed, and a circuit can be easily

confi gur ed 2SSt CONERRRHT nedtUF. The bit raterii EeqviredsteciRdmtic
di agr am of switogted @&t a trangiisiddragaighta bRAeaT tidieand Mgy tion in
t he ird ' t res iLawention. The .third _enbodi- 20
mentalas di fTer eﬂtﬁﬂl}g%%lmn?ﬁe %Ea%%bn% gr?oo%?%ﬁﬁ \éi'n ?ﬁ‘gt 34 Bi't TEE poFtion 2
i s conposedwtehamiclidFhdat acpyrt-mp 59igndl.  Whenuswhe databpor toHn 52.

Al the | eagidiik£dO8Se&nt Pene is e§68L0LS BANGfRGKU Lpn 51
are radiall b ar?a:&ged. eTjﬁz ﬁéer data portion 57 P%% \aﬁcgg{d%df%to 25
zones, and"3 | PEhEFEY n§EEIGEDES t ARAsert GRECHAE can beggasily
arranged. cémfidneredre, as described in the

15
Embodiment 3

Figure 10 is a schematic diagram of an optical
disk having a ROM portion and a RAM portion in the third
embodiment of the present invention. The third embodi-

20 ment is different from the second embodiment in that a

ROM portion 2 is composed of a backup data portion 51 and

a user data portion 52. All the leading edges of the

sectors in the backup data portion 51 are radially
arranged. The user data portion 52 is divided into
25 zones, and &ll the leading edges of the sectors

radially arranged. Furthermore,

are

as described in the

first embodiment, a sector address 6 is contained in the

leading edge of each sector 4 of the ROM portion 2, so

that each sector in the user data portion 52 does not

necessarily require a header as in each sector in the RAM
portion 3.

30

One zone of the user data portion 52 of the

ROM portion 2 is compared with one zone cf the RAM

portion 3 of the first embodiment. If both the zones are



first enbodi ment, a sector address 6 is contained in the | eadi ng edge

of each sector 4 of the ROM portion 2, so that each sector in the
user data portion 52 does not 30 necessarily require a header as in each
sector in the RAM portion 3 One zone of the user data portion 52 of
t he ROM portion 2 is conpared with one zone of the RAM

portion 3 of the first embodi ment24 tf both the zones are

- 24 - pl aced at the sane position in a radius direction, the

nunber of sectors having no header in the fornmer zone becones | arger

t han t he miavisst af $bet ranehguosnytheadans a radist Hareaitien ,zotiee 5

The purpqggust- t B dstiedSss that s LRe dise . Ol the ROM
portion 2 is cﬁjt SO as to%ave :sl'oﬁer‘&bS ﬁegg%%t en s‘?hgng%!tr%%rgé}%%rti on 2
cont ai ni MEIMEL ok EFES than thadrumberewd| SaEstoRAMPONY dre@ers
provi ded.irSueke a1dfter dbgk.i s capable of easily having a user data area
(RAM 3) required for a gane, for exanple, with respect to the
contents thereof, and taking in a user desirable inmge into the RAM
portion 3 to synthesi parposeconfenhe idisk is tiodwar ankenser #heal i ke.
Furt her n kS 09 . _the.sane_ _contents can_be provided
wth adgg%g?/% %ﬁss?ngk Jéhga%‘glg ’r’é?‘ﬁ%&é‘a r &3 sz‘tasaeafef“ooga?ﬁesgi“ﬁe.

| rrespect¢oRtents, gnd [iheREGPHoPEFbhof AndantaiRAMporie ono8tenlis nunber
of LhACKkPel TRATEAONE RAME i ch gt 124 hatgl sane
effects as_tho.sc‘e3 in the second enbo |trrleér211t EE%a%rgeBgé"’l%%c?{b't ai %%%ﬁwath
redifect torehtiFng2RARI8cRkseasily havipgodi HERr data area (RAM 3pjgure 11

i s a schepaguerddagaam af gameOPt £62| exampredi Ski PRV idaERIROMFORLON and a
RAM portian itg_ng:ge Jhoé”é hf 25 enbodi mrent of the present_invention. The
fourth enBbodis ment 1 s2Bf SV fHonft MSethi 1SS ERBBUE néfif9en that a

user dataipget ithve SRANf pbieiROMPord | spn2hakiachahd heontentssamasect or
format (FLguracRe S dMahe1 408 FAMPOermore, LbOA 3 WO QUS4

even a aving
15 the same contents can be provided with added values in
the form desired by a dealer or the like. Irrespective

of the ROM portion 2 and the RAM portion 3, the number of
tracks in each zone is equal to each other, so that the

same effects as those in the second embodiment can be
20 obtained with respect to cutting and seeks.

Embodiment 4

Figure 11 is a schematic diagram of an optical
disk having & ROM portion and a RAM portion in the fourth

25 embodiment of’ the present invention. The fourth embodi-

ment is different from <he third embodiment in that a

user data porticn 52 of the ROM portion 2 also has the

same sector Zcrmat (Figure 8) as that of the RAM por-
tion 3 in Figure 4.
30

In the present embodiment, since the user data
portion 52 of the ROM portion 2 has the same sector

format as that of the RAM portion 3 as described above,



30 In the present enbodi nent, since the user data

portion 52 of the ROM portion 2 has the sanme sector format as that

of the RAM portion 3 as described above,

- 25 - a sector address in any position can be nmade conpletely

the sane as that of the disk in %he second enbodi nent. In this case,
there is an advantage in that ad Ek'having a ROM portion containing

contents of gane program etc. 5 and a RAM portion can be reproduced by
a drive in al nost the sane way as in the second enbodi nent.

Fi gure 122i segt@ragcangss ust raRy ngossnient icems be madefceompieredddr esses
at switchicAg peid sadetmencithaRAMild: inPehe YkcordehB8aREMARQrtion 3.
Furt her nore, &E t he greiggt enbodineat, or even REka'tgf first to third
enbodi mentg, TRHENCERE - s&CEGF 1S 20 afypoLege &b that p&Kt PBN*2%nNd t he
RAM porti anRBMapeithiion contabhndng, cotidiemtearn hegaes ypeagicki, mertaged, and
no ble i Lf .the.sector .addresses.are
over?appe%g%iFhﬁgggﬁggﬁﬁ%#{é%géasﬁgéﬁp%%?ﬂ%%% HeaRﬁﬁfve = p&ﬂﬂ%ﬁﬁ 2 and
t he RAM pdihE Garg wikeres iRekrhepsefbnds embodimers:.over | apped or ski pped

address, a problem occurs. 20 Furt hernore, when data for
I dentifying the . __boundary area between the ROM portion and the RAM
portion i s FBIRdI? niFhe HAaRRWat Bl RS ETABANTt CATNSTF anRE

switching of segbh addibeskiske tofswa #ae0idli 91309 BeRheen MO Gditgtion
si gpgl can be snno%ﬂég pgbfohgﬁd. ln a djsk _ havi ng a high density
RcwggortlcﬁPEﬁﬂFﬁi BorfBoRo POTEIGR fing is perforned by a phase
di fference nethod or a 3-beam nmethod in the ROM portion due to the
presence of F&E{A LRgEE! Ny 2Ng,d T;t?ﬁeké%g ismg%‘l%ﬁd By 8 puzh-pul |
30 met hod in the portion, since e Rﬂﬁo Foh el Udes
in the first to third embodiments, when the sector
addresses of the ROM portion 2 and the RAM portion 3 are
15 continuous, data can be very easily managed, and no
problem occurs during seeks. If the sector addresses are
overlapped with each other or skipped between the RCM
portion 2 and the RAM portion 3, when a user specifies
the overlapped or skipped address, a probleﬁ occurs.
20
Furthermore, when data for identifying the
boundary area between the ROM portion and the RAM portion
is recorded in the backup data portion, tracking and
switching of a gain or the like of a recording and a
25 reproduction &ignal can be smoothly performed. In a disk
having a high density ROM portion and a RAM portion,
tracking is performed by a phase difference method or a
3-beam method in the ROM portion due to the presence of
pits therein, and tracking is performed by a push-pull
30 method in the RAM portion, since the RAM portion includes
an area where data is not recorded. Thus, if data

identifying the boundary area is recorded in a control

portion of a lead-in, switching of tracking methods is



an area where data is not recorded. Thus, if data
boundary area is recorded in a control
swi tching of tracking nmethods is

I dentifying the
portion of a |ead-in,

- 26 -
snmoot hl y perfornmed. For sinplicity, the present invention
has been descri bed exenplifying the case where the nunber of 5
sectors in one track of the RCNFéoFtion Is 10, and the nunber of

sectors in one track of the entire RAM portion or the first zone of
the RAM portion is 9. However, any nunber of sectors may used as | ong
as the sumobehlgf perfometors in the ROM portion is larger than that of the
RAM 10 portion in the first enbodinent, and as long as the

nunber of sectors is an integer in the second enbodi nent

Furthernore, i|nFofe THPPULERDYdi et , PTRESRGNHEIVEntion oPage RS in the

| ead- i ngeekdi®ed nesvempliankimaf tihe REselSwherpor then msmsetr tawf be 10,

those in the first zone cggﬂ e, get 1 and 12,
and t he sﬁl‘fﬁ't?errs ot énd t%e%%%r&gf i‘r:lh%ng6 rdc 1|'z:'?1m?hie?l£'f|lr65't ézrfoante)t_g?)% t he RAM
porti on number iGf ssectorpeinionpowrack, odnyrheuepdidinsf REEIRASEHRAY be

used as | st 5280ei BECYRE raRportion is 9. Hbdded OULK

enbodi neénf?tgl%%zfin%s e% of sectors pcrtilrﬁmt hles | ead-1n portion {lﬂn one
track ofnumReROALHOFEFEATEs MaY usegetaso YRng 0ast Hge PHYOTRE fPFst zone
and the s&cehfsZONEthe ROM ﬁéﬁt:ﬁ@h %e ber§eandnaf, ﬁnad bBetnankew of
sectors in one 25 rack.1n_the | rst_zone of the M parti Is set to
bd0 POT§100, iRy et eanglﬁﬁﬁbeﬁmt?ﬁé’s'%%’? rs E?ﬂf{/ BE uis?ég as oﬁge as
it is amimbegesf sdbeoprnbsranofnteges in the KEhbnd embodiment.

Furthermore, in the third embodiment, the number

of sectors in the lead-in portion in one track of the ROM

15 portion is set to be 10, those in the first zone and the
second zone are set to be 11 and 12, and the number of

sectors in one track in the first zone of the RAM portion

is set to be 11. However, any number of sectors may be

used as long as it is an integer.
20

In the fourth embodiment, the number of sectors
in the lead-in portion in one track of the ROM portion is

set to be 10, those in the first zone and the second zone

are set to be 9 and 10, and the number of sectors in one

25 track in the first zone of the RAM portion is set to be
11. However, any number of sectors may be used as long

as it is an integer. The numbers of zones in the ROM

portion and the RAM portion should be integers.
30 The following table shows an example of a disk
having a ROM portion and a RAM portion according to the
present invention. The disk in this example basically

has the same configuration as that of the disk in the



portion and the RAM portion should be integers. 30 The

follow ng tabl e shows an exanple of a disk havi ng a ROM portion and
a RAM portion according to the present invention. The disk in this
exanpl e basically has the sanme configuration as that of the disk in
t he - 27 - second enbodi nent.
In the following table, part of a %Cwlportlon a non-recordi ng
portion, and a RAM portion forms a lead-in 5 area. The other part of
the RAM portion for a data area and a | ead-out area. Part of the
RAM por t i 3%<°"< ePREAGFES Y n the | ead-in area and Zone O form substan-
tially one zone, which has 1888 tracks each haV|ng 17 sectors. Zone 1

has 1888 tracks each 8 sector a 0 he ot her outer Zones
2 to 23 has the sgrgretﬁ%n‘gggl%“ung ?akf eac@ ™ %\é IEOM %rrBer 8f sectors

i ncr easesnpp- recordmmg|R¢n§mnnzxﬂmﬁcmnﬂkmcb0¢tieadfoamsaaeéeaé provi ded on
the futergpgh.Si Ofne okber part ofBQg}QJQRmt ok $iBhVE SR Va ! %Q:r ded in
r

t he ROM portion. . The non-reco por |on Is an area of the
mirror vvhéF@ada?‘édl & ndeadsrdedreBackufardt a0§uckhas RAM  pogaesy

adm ni st eiin@g udefdor 1Mt ikee iedd®condadean fMtz8he 0 forhe sBAMHREL I ON

i ncl uded |n t.he “gad |gn§rea during 20 recording/re roductng a dISk i f
requi red. PAHFhTRade whitR 2, L3RR kEPRE4Ea 53CHhr BRVHBEI 1 7 ecor ded.
sectors. Zone 1 has 1888 tracks each having 18 sectors.

10 Each of the other ocuter Zones 2 to 23 has the same number

of tracks; however, the number of sectors increases by

one in each zone outward. A lead-out area is provided on
the cutermost side.

15 Backup data is previously recorded in the ROM
portion. The non-recording portion is an area of the
mirror where data is not recorded. Backup data such as

defect administering information is recorded in part of
the RAM portion included in the lead-in area during
20 recording/reproducing a disk, if required. In the lead-

out area, backup data is previously recorded.



- 28 - Table Nunber of Zone
sectors Number of per track tracks
ROM Backup data 1896 portion portion
Lead-in area  Non-recording portion
Backup data 17 1888 - 28 - portion
0 17 18 1888
2 19 1888 3 20 1888
4 1888 5 22 1888
6 Tcgle 1388 Z 24 1888
Dat a RAM 8 25 N@8Ber of "}5 eab portion 9
26 1838 7ope sectors 10|Number of 57 1888
11 28 888 per trock 121racxs 29 1888
13 30— 1888 7 31 1888
15 32 1888 16 33 1888
17 34 1888ROM | Backup data 1848 1888 1888
19 36 188 ; : 20 37 1888
21 3 i "pggtion | portion 22 39 1888
23 ad—in 11838 | ead- qut ackup dafa ar ea
portion | 4@r€d  iNon-recordingl446
portion
Backup data 17 1888
portion
0 17
1 18 1888
2 19 1888
3 20 1888
4 21 1888
S 22 1888
& 23 1822
/ 24 18
Data RAM 8 75 1888
area portion g 26 1888
10 27 1888
1 28 1888
12 29 1888
13 30 1888
14 31 1888
15 32 1888
16 - 33 1888 |
17 34 1888 |
18 38 1888 |
19 . 36 1888
20 57 1888
21 38 1888
22 33 1888
23 40 +B88
Lead—out Backup data
[ area | portion 40 1446




- 29 - Enbodi ment 5 Figure 13 is. a block diagram

showi ng a di sk recordi ng apparatus in the fifth enbodi nent of the
present invention. The disk recording apparatus records 5 data onto a
master disk of the optical disk illustrated in the second enbodi nent.
In Figure 13, reference nuneral 60 denotes a mast er di sk, 61 denotes
a |l aser |ight source irradiatiﬁQZEO' the master disk 60, 62 denotes a

| i ght beamsplitter for splitting a light beamfromthe | aser |ight
source 61 into a light beamformng pits in a ROM portion and a

| i ght beBmbpgimeaitniong grooves and headers in a RAM portion, 63-1 and

63-2 denote mrrehgured 19eN9kesaa issk Mhagrdn IRhRAY ator af ek
nmodul atlng thg.llgght beam f or m_.ng pits in the ROMportion, 65 denotes
a first EGRPFEAPS SPPATATRS (4t NS ng LD f PPEPIRMGRYt nGdul P8r 64 based

on presend igwaitaidro. b&fhenpii sk Gecendiwsg apserands| rghbrds

nodul at o r Jmdyl at eskLgh formn ooves .20 nd- headers
[ nd%lhe Rg_lelft%ort | on,égl lg%éeﬁo?ééﬂatoggg%rr?d optlcanéch] r ol Ilér%ufgfacgn rolling

t he secoAd [thghtsarnnd gmwpodement. pased on recording data to be input, 68
denotes a |ight beam defl ector for deflecting the |ight beam out put

from the second |ight nodulator 66 in a direction orthogonal 25 to
a track direction® 65%‘%& &7 a ITgfiRT G demeEal P denotgmt @l ler for

control | imgstde digh dradenetest ar 168er7Qight sodete! asradidtsindeam

shapi ng ' | i ght beam,f the first |ight nodul ator
64?871 dﬁ)% (ia%tépa&i&ge%%hdggegﬁqmsjﬁgﬁi ﬁ‘gTﬁHF‘t%n}:&amsﬁéﬁlhrgte&glécﬁht beam
from 30 spkiktinghe beghtiebrast ofir®8, th2 dexsreslaghitgolbeambl

conbi ni ng; Akl t 5 QK5 Chb A @ohkkahy tk%e_a{gf Fom_t i , eam shapi ng
unit 70 wth aal [ ér?tm{)eamfro%thetgsecond 18 lﬁ%ﬁea%égﬁéﬁpnfnﬁi% 71 and
al | owi ng } e oA d fpirghﬁozfxblng grooves and headers in a RAM

portion, 63-1 and 63-2 denote mirrors, 64 denotes a first

15 light modulator for modulating the light beam forming

pits in the ROM portion, 65 denotes a first controller

for controlling the first light modulator 64 based on

recording data to be input, 66 denotes a second light

modulator for modulating the light beam forming grooves

20 and- headers in the RAM porticn, 67 denotes a second

controller for controlling the second light modulator 66

based on recording data to be input, 68 denotes a light

beam deflector for deflecting the light beam output from

the second light modulator 66 in a direction orthogonal

25 to a track direction, 69 denotes a light beam deflection

controller for controlling the light beam defector 68, 70
denotes a first beam shaping unit for shaping

a light
beam from the first light modulator 64,

71 denotes a
second beam shaping unit for shaping a light beam from

30 the light beam deflector 6B, 72 denotes a light beam

combining unit for matching a light beam from the first
beam shaping unit 70 with a light beam from the second

beam shaping unit 71 and allowing the combined light to



- 30 - be incident upon an objective |lens, 73 denotes an objec-

tive lens for condensing a |light beamfromthe |[ight beam conbi ni ng
unit 72, 74 denotes a spindle notor for rotat- ing the master disk 60,
75 denotes a notor controller for 5 controlling the spindle notor 74, and
76 denotes a timng controller for controlling a timng of the fi rst
and second controllers 65 afd 7 and the |ight beam defl ec-

tion controller 69 based on one rotation synchroni zation signal from
the motor controller 75. Reference nuner- 10 al 77 denotes an SCSI

i nt er f acebeni - pdeR%t BPARI ahapbjectivedilgs( N3 stwwles aml AGjaenot es an
SPC ( SCSl+ 4ot 060k for coa@@ﬁgphgeé)ligﬁt'@@%tfpamr Qrﬁigxgt%é&n' nto

menori es of the first and Second controllers and fromthe
ext er nal q’%’?’&?‘éﬁ%ﬂ PROE Rowd). depotes a spindle moko¥|§QF EYRREOI | er 65

i ncl udes angrees ymddtetodisk 60, ONSeI@LEHEY! atxh@ﬂoﬁla&@nfzfem&beféPC 78, a

| ogk 1 ti, k.(h f1 f d
TS O°EhREzoi s, Bhe) Sfr b8l ARG Ao Bran S APTRCR=phr FORLDP 20

one bit ofontrokdenmg mraqmqlﬁe-rmvaponmmngl efcuthea first aRAS
conver t or s483nE0 AL 4 Ang OBICLHN LAY igne meafidhBeiLam the

menory iéwth a clock generate enera 102, and a
first dut FieBnErPBItF&L 1EF, G based 3n [eyef mcprtqnguandayycbgnmgatebna | aser

OV OFF si gAghaaf ﬁf&m25he mB@HﬂKEéﬁﬁfoﬂ@éEh7§ecoqﬁ§fé§éhéé BYimeRe P/'S
converter Q' Furthernore, the first duty con-

trotder 16& %3 c%%%giﬁ 5‘f‘ as%%? afr“ltﬁﬁéaf(% whihg@maNgrternal dard;it 106.
30 disk Thetsesbodngontandl |78 ﬁancﬁalsud;es Si’CDrOSCﬁmlirlcﬂ:ocol

th f t h ft
e Skt PR UL SL08 o proBEEPLLY

a perlod
of one bi fthsf fé€§|td|ﬁgdda%:mncontrollers 65 and 67 from the

external hard disk (not shown).
15

The first controller 65 includes a memory 101 for

once accumulating data from the SPC 78, a clock genera-
tor 102 for generating a clock (hereinafter, referred to

as a "channel clock in the ROM portion") with a period of

20 one bit of recording data when the ROM portion is cut, a
P/S convertor 103 for parallel/serial converting byte

data from the memory 101 with a clock generated by the

clock generator 102, and a first duty controller 104 for
performing a duty control of a laser ON/OFF signal of the

25 ROM portion which becomes serial by the P/S converter 103
between "1" and "0O". Furthermore, the first duty con-

troller 104 is composed of a delay line 105 and an AND
circuit 106.

30 The second controller 67 includes a programmable

synthesizer 11l for successively generating a clock

{hereinafter, referred to as a "channel clock of the RAM

portion") with a period of one bit of recording data when



- 31 - the RAM portion is cut in accordance wth each zone of

the RAM portion, a nenory 112 for once accumul ating data fromthe SPC
78, a P/S converter 113 for parallel/serial converting byte data from
the nmenory 112 with a clock 5 generated by the progranmabl e synt hesi zer
111, and a second duty controller 114 for performng a duty control
of a laser OV OFF signal of the lgader portion of the RAM portion

whi ch becones serial by the P/S converter 113 between "1" and "O', and
a header portion anplitude 10 adj uster 115 for adjusting an anplitude of

gh'easef A Oam 8Qrt§bgnql 0% {hgnh%@% rtl%Q{éé QL -af EQ‘éhRéMn%OVéf on from

Second ontr ol ernore, the second duty
control | éhel BAY P ed® JPEROROVL 126 £PEr OBGRpACEMTE kR Ting d3fd ay anount

corr espongkdig #10e eswed wneaoﬁ/‘sheom&/ki-ér 1130rfbi10@ab:)éllm/(§k€ktia)i of the
timng controller 76 p bl e del a el?for el.aying a
| aser ON/C¥P/ETTIng b@’nz‘fl ??B?n tf%g’ Tohver é'y ased %on” )(fj?'ue del ay
anoint frm¢mt@®MQ16t%dpangmmﬂ@lmau syttBesizgg 111, and &he |ight

beam defl gclbQl &QBYY Qbh%i'oﬁg.elxncilﬂg%r perfciaRp! £ m% royobbl e
counter 121 for periodicall I ving an_address of e wobbl e ROM 122
in which afta }aser ON/‘P%’EO?H%Ha#oP gEher herdgraPABLHEPE SifgKRR BAYh a

channel gortlaho%mntbecaﬁwsp%érgalflquﬂli@ pr/@gr@aﬁabkeesymhesu- 25
er 111 an

reset, j,gnal framthe timng c rolle
converter® Tg’g °E8r df gi t419 an QI dg EB‘Hve‘?t?’ﬁ& p°rt"°n f?f?ﬁf‘f‘ﬁ@gﬁobbl e ROM
1221@ 0 gendjas¢ex dilfudordalkd jwsithirg an ampmitgm pfaadﬂ.fafsemeﬂt\!val&‘?arrpl I fier
124 for g ti ?pt f al t he
header porgg'?;’%l %g the Pe%défl?,rqg o??llggﬁ% b%/}qél %?’5 {:Jr:ggﬁgpl tch i ﬁg%he
vertical second gdutycepPared lete 1t1r4ack§ IR IFioray (el FRcorgs dagy an AND

circuit 1Z6nftYoil 1010 S| hbobes 8W LCROMJ1RB eUkPBLtputtingSiagnal of
t he dlffererltla a r’q&llfler 124 with the wobbl e

.32 . nt corresponding to each zone of the RAM
15 portion by the control of the timing controller 76, a
programmable delay line 117 for delaying a2 laser ON/OFF
signal from the P/S converter 113 based on the delay

amount from the ROM 116, and an AND circuit 118.
20 The light beam deflection controller 69 includes

a wobbkle ROM 122, a wobble counter 121 for pericdically
giving an address of the wobble ROM 122 in which data is
recorded for generating a wobble signal with a channel
clock of the RAM portion from the programmable synthesiz-
25 er 111 and a reset signal from the timing controller 76,
a D/A converter 123 for digital/analog converting data
from the wobble ROM 122 to generate a sinusoidal wobble
signal, a differential amplifier 124 for generating a
timing signal for shifting a signal of the header portion
30 of the RAM portion by a 1/2 track pitch in the vertical
direction to the tracks, NOT circuits 125, 126 and an AND
circuit 127 for forming a signal for switching an output

signal of the differential amplifier 124 with the wobble



Si g"nal fromthe D/A converter 123, and a selector 128 for actual ly

perform ng the swtching. Figure 14 is a timng diagram
illustrating a 5 cutting operation of the ROM portion. Figure 15 is a
timng diagramillustrating an operation of the first duty controller
104. Figure 16 is a timng diagram illustrating a cutting operation
of the RAM porti on, Fi gure‘l?ags“a timng diagramillustrating an
operation 10 of the second duty controller 114.

Hereinafter, a cutting operation will be de- scribed with reference

to Fi guresignahriweh g D/A Sonverter 12Fheandesterlealick BDB ft ached

to the spiadlfrv perf8PhOhg’4heS srhgt,_zg,@%l%y a CAV control, and a ROM
portion and a  RAM portion are forne n the master disk 60 in the
shape of a spiral while the objective lens 73 is trans- ported in a

radi us direction byiguteang&poids <ySt@mMi(RPt didBram SPOMILtrating a

First, the oggrati Qn (;_Ia t.raen O‘ﬁ%i gcl%l sg&;tdem W |, ' .be deiéri,ged. 25
A Iiéht beatt 201 e ARFET IR 1 Re 5O | PQFEion.  FigHrEe 181 3% 8plit
into two | fihinbeadd PG and1263rbyring an tipedatghin beamtea i fiest62. The
l'i ght bea [ for reg ing.pits i_n the. ortion, and
the |ight nz?ggg é%*é%ﬁ?%%%ﬂ s%8sed PeE e o g Rt g%%%%? in the
30 RAM poLEPERAtiTRe i gHticim 2PRdatsian soffi gthe | RA@hspeytion,

nmodul ated byghie il Sis ld gbimimgulabekaf? iBASRG A fng an opE@ﬁ%&oﬁPVCFF
signal 305 mﬁ&lgg RO\'/Irgé)Hlon outgut from the%II’St controller 65.
The 44 ght Bé&a £9€ Hot (gpntroller 114.

Hereinafter, a cutting operation will be de-

scribed with reference to Figures 13 through 17.

15 The master disk 60 attached to the
motor 74 1s rotated by a CAV control,

spindle
and a ROM portion
and a RAM portion are formed on the master disk 60 in the

shape of a spiral while the objective lens 73 is trans-

ported in a radius direction by a transport system (not.
20 shown).

First, the operation of the optical system will
be described.

25 A 1light beam 201 emitted by the laser light

source 61 is split into two light beams 202 and 203 by

the light beam splitter 62. The light beam 202 is used

for recording pits in the ROM portion, and the ilight
beam 203 is used for recording headers and grooves in the

30 RAM portion. The light beam 202 has its light intensity

modulated by the first light modulator 64 based on a

laser ON/OFF signal 305 in the ROM portion output from

the first controller 65. The light beam 203 is reflected



- 33 - by a mirror 63-1, and has its light intensity nodul ated

by the second |ight nodul ator 66 based on a | aser OV OFF signal 308 in
t He- RAM portion output fromthe second controller 67. A light beam 205
which has its light 5 i ntensity nodul ated by the second |ight nodul ator
66 and reflected by the mrror 63-2 is deflected by the |ight

beam defl ector 68 by a hal f-track3outward when IDa is recorded in the
header 31 (Figure 5) of the RAM portion, defl ected by a hal f-track
inward when IDb (Figure 5) is 10 recorded in the header 31, and

Si nusoi dadyl )évmh{%@ﬁ 6B-8, and haadiits diiget i DRcahsitg eotitilagedf grooves.

Ali ght beam 2 tod nLy t I ¥ the
first é:ﬁ‘t A5 A0 élGiBA.{]%nd s éui%%B ?E b rstgb 5 Egggrab%%ggl ng unit 70
and a I | ghtgrbdarﬁ%G ighi the| §Pd’éf P@e'teénlB?utP\b‘S' tfPf@mI i ghe IsemAref | ect or

68 and S*l?d}?@!:@ﬂébee?econﬂ 1ight D8aENSRABI Ngh 1ht nys aiescqrﬂymed by the

I i ght beam nmbi_ni n% ynit 72 so as to substantl sgh each
ot hér Th’é“é%‘h’o’rWéd“PTlBEF BEahYi $PEnsRGeRe dpght H@du rrr%t e lens 73

and condepsellectber ey the adiatongea-20is quEkaresd sbyofthehel ingst er di sk
60 in a desire

fqoqrmat . . Next, the operation each
control | PSR geﬁge@tor b%eggr ianet(’f*lﬁ'Fg??}(t s po"r’ ?gn Ivﬁ Il%e
descri bedredorded insitipeabhed@eroRElpUtF ifguame the obttdre GO redtetoxs in Fi g-

25 uredééééétgaerl‘;épt@tﬁﬂ'fﬁk’f?&@kOﬂh%QEPOQhﬁhg'fﬂb Qfridi§re 5) isSpindle
notor 74, and thrs kes one turn | e, W|th 4096 FG
pull¥es. Arergaged3er diepheadasn3l, and tsf?é“ﬁ%%l%bn‘t’ggm-éﬁ ¥8 Bs out put

to the le%ﬂh&gsed@;ire&tmn duf 16g REMLRANG 08f ORGRAME | S Qut pughtco the
| eadi ng edges rtion and each zone once g Egctlvely
e

A BEGRal% %?%ﬁ’bu‘?a?rbﬁﬂ ﬁrégﬁlslé’(fr‘r’\?&’tté’r mepuiated,
ON OFF si gnalstof1ligiet Raddquardtcon &ef ane ahdifed copt tble first beam

- 34 - shaping unit 70 and a light beam 206 which is deflected
15 by the light beam deflector 68 and shaped by the second
beam shaping unit 71 are combined by the light beam
combining unit 72 so as to substantially match each

other. The combined light beam is incident upon the
objective lens 73 and condensed, thereby irradiating a

20 photoresist of the master disk 60 in a desired format.

Next, the operation of each controller will be

described. First, the ROM portion will be described. A
signal 301 output from the motor controller 75 in Fig-

25 ure 14 is one rotation synchronization signal of the
spindle motor 74, and this motor makes one turn, for
example, with 4096 FG pulses. A signal 302 output from

the timing ceontroller 76 is output to the leading edge of

the ROM portion once and is output to the leading edges

30 of the RAM portion and each zone once, respectively. A
signal 303 output from the P/S converter 103 is a laser

ON/OFF signal of the ROM portion before a duty control.



Whien an instruction to commence cutti ng is issued by a user, the

signal 302 is output in synchronization with the first signal 301.

Si mul t aneously, cutting data previously witten in the nmenory 101 from
the SPC 78 5 t hrough the SCSI interface 77 is read in synchronization
with N tinmes of a channel clock of the ROM portion. The P/'S converter
103 converts the cutting data (bhyd4 data) into serial data with a
channel clock fromthe cl ock generator 102. Thus, the signal 303 is.

out put, and 10 recording of pits in the ROM portion is started, with
sectors of speci filesh addriessesudel oy SblctRate Vet Yo €EORg-1is issuedl. Figure
15 is a diagra oW t Lgn 3Q3 in. an . enl . state. A signal
304 whi c?h’ sadgls%}éd y t%f?l?%rgh §b2 ] H'% %%aﬁ%(fé’%%?g%‘d]bznagl%l ay
anount previuthe ferspysignal BRA -dePapulitaemerdsluandeceheingBiztacuit 106
ANDs the sifoiously NatSt®3 and 884, bR, signaleRAp Wnkh gppeygod of " 1"
(I aser O\E shorgened ig '#\r)\gut tg the fjrst Tight nodul a- ) tor 64. 20
Now? t he FRFIPEBnERPpShELWEBREEREond 7 disahssd in sy%‘%ﬁ’é‘ﬂ?bﬁ?‘ih‘?f‘on si gnal

301 of theispi Rdeemast of 3d4chathnel clddie shatnel rRomopkreichbhe rvheck
generatorﬁ% 2 will

e descri ped 25 .. e, di sk, shown in
Figure 4 P8 eﬁorltolBonconvergsdFW’déFb‘qtﬁﬂ? 1‘%?5%c-fr§¥§ep Ptrack. The
descripti ontwi |serial dafy@ medehi @ achandehcelidws efirbim the t béobkequency
of the rohQek 1gener at 85,102 {5 S £ 33such 2uEhner Ghat
(the numb&r - of channel cI_ocks_urécor %deél%ne.sect_or of 0" the ROM
por@on) FeEPTHRS ibBA 6 WectbPs R operisaR) is starkedoneigdriod of
cl ock out peletdr@mdthepebagkedeflidesses beih@f sti@ékssiNdy kece@al to a
time of one perr_J.od of t?e. . one rotation sxnchr_onl zlatsl an s ganal 301 of
t he spindﬁ?' igure 15 is a diagram showing the signa. 03 in an
enlarged state. A signal 304 which is delayed by td from
the signal 303 based on a delay amount previously set by
15 the delay line 105, and the AND circuit 106 ANDs the sig-
nals 303 and 304, and a signal 305 with a period of "1*

(laser ON) shortened is input to the first light modula-
tor 64.

20 Now, the relationship between the one rotation
synchrcnfzation signal 301 of the spindle motor 74 and

the channel clock o©of the clock generator 102 will be
described.

25 The disk shown in Figure 4 has its ROM portion

divided into 10 sectors per track. The description will
be made in accordance therewith. If the frequency of the
clock generator 102 is selected in such & manner that
(the number of channel clocks recorded in one sector of
30 the ROM portion) x 10 (the number of sectors in one zone)
x (one period of clock output from the clock genera-
tor 102) = time is equal to a time of one period of the

one rotation synchronization signal 301 of the spindle



motor 74 or if the frequency of a synthesizer (if it is used) is set,

the | eadi ng edges of the sectors of the ROV portion can be cut so as
to be arranged radially. 5 For sinplicity, the present

i nventi on has been descri bed exenplifying the case where the nunber
of sectors in one track of the ROM portion is 10. However, any
nunber of sectors may be used as-|¥3ng-as it is an i nteger. 10

In order to formthe mrror portion where data is not recorded as
shown in Figure 9, a recording signal is not output for 8 tracks of

one rotatifdtsynehrepi 2a&t ithie frequeid@pabs assghenBsiheld gure ild.idMen the
mrror portio

15 s compl eted, cutting.of the RAM portian i tarted.
Wth the cBRprettdnd ’tﬁ%gﬁ??‘g}h%o?#ﬁ?%ﬁgﬁ he'%i Y3 °§§2° the i-Tsos('?out put
agai n in sypochioni zahi de wuth scheone rot atrxoanmged ragyadhyoni zati on signa
301 at the |eading edge of the RAM portion. An operation of the
second controller 67 is 20 started upon input of this signal. This

operaion will For pimpliGibed ®Peh REsEishcbnY8RFigr &2, been

Wien the spgBakiBed | exagplifoinpgut the SYAEH QMHere the ARahkber Woth the
one rotation S§Ephnonization iqggl 301 25 at the If&dinﬂ e%gf of the
RAM port i oRECERES AG Fatsa Be The RPERRF R t13n1Pn t Re"ER®F porti on
previ ousl y atwi triitiber of sertidires MeaPr pellelr aB t hen§PEs78 4 hiough t he

SCSI i[&%ﬁg{ace 77 is read in synchronization with N tinmes the
channel cl 6¢K ‘he first zone in the RAM portion. The 30 P/'S

convkPter 113 converts the cutting data (byte data) into serial data

Wi th the channel clfled R T R Girror polrtildif JRAMPA 'aoggou_t put
fromthe progranmabl e synthe- - st zer 111" Thus, the signal 71s
out put . REéE?%HFEFQﬁdEd as shown in Figure 9, a recording signal is

not output Zor 8 tracks of one rotation synchronization

signals as shown in Figure 14. When the mirror portion

15 is completed, cutting of the RAM portion is started.

With the completion of the mirror portion, the signal 302
is output again in synchronization with the one rotation

synchronization signal 301 at the leading edge of the RAM

portion. An operation of the second controller 67 is

20 started upon input of this signal. This operation will

be described with reference to Figure 16.

When the signal 302 is again output in synchroni-

zation with the one rotation synchronization signal 301

25 at the leadirig edge of the RAM portion, cutting data of

the header portion in the RAM portion previously written

in the memory 112 £rom the SPC 78 through the SCSI

interface 77 is read irn synchronization with N times the

channel clock of the first zone in the RAM portion. The
30 P/S converter 113 converts the cutting data (byte data)
into serial data with the channel clock of the first zone

in the RAM portion output from the programmable synthe-

sizer 111. Thus, the signal 307 is output. Recording of



- 36 - t he header portion in the RAM portion is started, with

the sectors of the specified addresses being successively recor ded.
Figure 16 al so shows an enl arged signal 307 and an enl arged si gnal

308. A signal 309 is output, 5 which is delayed by td fromthe signal
307 based on a del ay amount corresponding to the first zone set in
accordance with the nethod descyibged-later by the pro- grammabl e del ay
line 117, and the AND 118 "ANDs" the sig- nal s 307 and 309, whereby a

signal with a period with "1" 10 (laser ON) reduced is input to the

head?r PO _OHQQHEH “portion ix’i‘d%hédjﬁ%ﬂ eggofl'ééon The Q_Q:%qq{edjorxsieﬂ
anpl i tude adjust - is controlled by the signal 310 which

~_er 115 [ [ (
becones "ehe sectopy|§f ithe SREMchied ARG IS h ST IYh SRS FEIEEEL | on
conth roll efalﬁaragdan dcmﬂgxa.&éo:]csda&@a hatbuat ﬁﬁ, eau@rlg%dB ség@swr as%s a signal
with an a I tude reduced on e the si 1 s, "O.
Si mul t ancBAe) e garﬁeegde?lgn% gBBrtioﬁ aAT Jgg'g&%dﬁfst%‘ftﬁ‘ig' " ORs"
t he Ssi gnavhichuss delayedebyt el afidofmhehsd geign30630Mi e swsicooesa” 1"
(laser ONy hBudt I QoG ! i t 410 tijg G roller 76.
20 The g%SKaIaSOté f_enl arge%?&\t;\%i@@ﬂ inésgjsur‘jee(r:nth'%gg{co %@gduty o
control aREBCEFPRNCGRISHE} ushReRethed ieserilerd pdatesn by theapdobecones

"1" in thgramawa P9 1ine MY, Hhd Beie AND 13€CORGIDIOhheMadyl at or 66

and has its |i i_ntensity modul ated with its duty and anplitude,
wher eby t Rl S0, 23 3890 PRSP Ao RS 6y PEGH R BLEh 1

Here0 operatasers ey frrdmxkdyit henpaogtanthél Reader poftibheampd/i-111 and
t he secon ty I 114.in accordance w.th each _ zone when
ones ar o i BN HEls 3 A napder PEREIPR! St teleR Bod Y,
referenceewo JHy-is contrakked 7by Theepsdgnadmible whyathésiczaresl I'D"and t he
second  on1y dUhY £ORERALEC e dded CEG Ve T 1AM LLAT L AR As

| er 76, 316 i ch cOMES nex

a signa show ng a zone

controller 69 1in "an operation described 1later, and
15 generates a signal with an amplitude reduced only when

the signal 310 is "0O". Simultaneocusly, the header

portion amplitude adjuster 115 "ORs" the signal <thus
generated and the signal 306 which becomes "1" (laser ON)
in a groove portion input from the timing co;utroller 76.
20 The signal 308 (enlarged) which is subjected to the duty

control and amplitude adjustment in the header portion

and becomes "1" in the groove portion is input to the

second light modulator 66 and has its light intensity

modulated with its duty and amplitude, whereby the header
25 portion and the groove portion are cut.

Here, operations performed by the programmable
synthesizer 111 and the second duty controller 114 in
accordance with each zone when zones are switched in the

30 RAM portion will be described with reference to Fig-
ure 17. The programmable synthesizer 111 and the second
duty controller 114 receive,

ler 76,

from the timing control-

& signal 316 showing a zone which coues next



- 37 - based on a zone being currently cut and the signal 302

out put at the | eading edge of each zone. The programa- bl e delay |ine
117 receives, fromthe ROM portion 116, del ay anmount setting data of

t he zone which cones next 5 i ndi cated by the signal 316 anbng data of
the previously set delay anmount corresponding to each zone. The del ay
anount setting data is set in the3fregramuabl e del ay line 117 with the
signal 302 input at the |eading edge of t he next zone. The
programmabl e synt hesi zer |1l operates 10 in the sane way. The

progr ammebkeesy HWhesi zehel beif@s current P lctlt-_?rasakra mSz%t@ESlgautcgﬁz | Oge
transntsS|on our.c ut put annel cl oc ch is currently being
cut, and u%t e %’Werleﬁ% %i’ go‘:ﬁﬁ% BReher at Eéeapfﬁaﬁﬁg‘f“acl ock

of the nebueaﬁmﬂawthlnheIQngﬂcéMfésndframim@&aammepéﬁtlonwhuﬁh comes
next . S SULE 5|gnal
302 output at +uﬁ9 Eh%%%ﬁg é:é¥a£ﬁe Fext :%%fémmgere%

eadi ng e Aext zone y'a c annel
cl ocR corH&ﬁiﬁﬁﬁ%ﬁ;bY thet%ﬁ%ﬁ@% 33Rcapanghéasat pht the aFEvEOwsdy 20

A zone is §éﬁttt@é‘@yt@mauﬂexboieéépofrﬂlr@(&fﬂﬂ@ach zonebDY @@lNtddiG he one
rotation synchroni zati.on Sk of the spindle notor_ 74 'by 1888
for one zd¥“rccSP |tﬁ'é’g tat&s[ hﬁeﬁl KO o PN P TRIERTEPhG e S IGY t he

count val ueine 117 thhettsarngmnnaozmepuswt hetie theaddteige agF be
simply 25 gg% On_the ather d

S|nultaneous?y, éﬁﬁghtTgéaﬁfogrammiﬁéﬁ SRS ST o TP T F5RRi ves the
si g8l 306imetbe- same wayi ngThiee MWeEY@Zbemmll@hlhﬁl whi ch

becones 3fyo %iéngﬁhﬁshﬁxﬂ D@oﬁE‘kﬂ‘ge 5) ord %s?ﬂﬂ?io@lzsmfer 26,

beconmes " 1" onl¥ igure'5) fromthe timn cont
The differ8REPY aﬁp‘F‘l"?P ‘Fll‘?h"@i‘f‘?’é?@h is currextlthre%em@ SHgna#rd311 and

312, therebgeouthelt itiarsmission source generates a channel clodf -

of the next zone with the signal 316 indicating a zone

15 which comes next. These two +transmission sources are

switched with the signal 302 output at the leading edge

of the next zone, whereby a channel clock corresponding

to each zone can be output at all times.

20 A zone is switched to a next zone,
by

for example,
counting the one rotation synchronization signal 301
of the spindle motor 74 by 1888 for one zone.
to

According
the disk of the present invention, the count value is

the same in any zone, so that the counter can be simply

25 constructed.

On the other hand, simultaneously, the light beam

deflection controller 69 receives the signal 306 reset-

ting the wobble counter 121, the signal 311 which becomes

30 “1" only in IDa (Figure 5), and the signal 312 which

becomes "1" only in IDb (Figure 5) from the timing

The differential amplifier 124 differen-
tiates the signals 311 and 312,

controllex 76.

thereby outputting a



signal 313 which is set to be lower than the nean val ue

only in IDa of
t he header portion and higher than the

mean value only in | Db of the

header portion, with the difference in electric potential between the
mean val ue 5 and the value in IDa and the difference in electric
potential between the nean value and the value in |IDb bei ng al nost
equal to each other. Furthernore, yhen the wobbl e counter 121 is reset
by the signal 306 which beconmes "1" only in the groove portion, and a
groove is 10 started, the wobble counter 121 is counted up with a

channel clock o M ortlonln ut. fromthe
synt hesi zeF 913" gﬂg # é‘c\%ot}bﬁ eouht ePe12PWer thany trese‘ﬁéa %‘g% channel
bit periodeniwdiperiali oél lthe headepupedion canduhdoghed. tﬁf@ cBb/t signal

is input tg Lheyalde o bi g BQM:B¥Ztﬂ@tﬁebaeEh%d¥¥ﬂBﬁﬁ ﬁhﬁhnﬁﬁgldm
wave is output as digital data, and the digital data is di

t al / anal ogB8&EARERPEE By t%ﬁ%%oﬁ?’é?f‘&ﬁah?eﬁd’%ﬁﬂ ptfte mean ya Ebl e

signaj 314 wRi chhdasyaad NYSOI Tisd wRe enbky di‘fferencéheugreméetmd.rdion
Furt hernore, an offset vol t age of 20 t he SIQ{E% gl4 | adj ust to an
electric pBPERFtAarbetween the mean, ypdatenrand o tiEy W1 3" T Bi gnal

310 which peing disconess "ﬁlottﬂ:yeacahtdsehéﬁaderupmhbmnr@en@mved:ﬁw t he

NOT ci I‘CUI ts 5 a C {

sel ect or bJbgi"nd T éﬁﬁgtera %gl\%%gr& gb%he eZglé S|gna 31&‘?& t he
header portbemolmml the QngmaP-HSIJDEf @roove porhiogr osnd FolGKORYearkE i nput s
the spgnal G%Qa}'%cfht heHel gsl?ébble colifaeR dfiieﬁtsorcgﬁntgae \lﬂ ght theadn

def | éct or

beamto an outer track a half track
during | Da channelj nCQ\HFEh é’ﬁE elt& r | RAYh ot BREFAPD o%é‘rput%arf M R val ue
30 I's i npebgrandadetl eghshasheam 101N ddinend rakoly colratdr 121

Vel e i5 i ot T T [ hoBosheRR et Peftoflyy e qprigticalkan T

si nusoi dal | godoredgihheigrodesion. The count signal is input to the
15 wobble ROM 122, data in the form of a sinusoidal wave is
output as digital data, and the digital data is digi-
tal/analog converted by the D/A converter 123 to output

a wobble signal 314 which has a sinusoidal wave only in

the groove portion. Furthermore, an coffset voltage of

20 the signal 314 is adjusted to an electric potential of

the mean value of the signal 313. The signal 310 which

becomes "0" only in the header portion generated by the

NOT circuits 125 and 126 and the AND circuit 127 controls

the selector 128, and the selector 128 selects the

25 signal 313 for the header portion and the signal 314 for

the groove portion and inputs the signal 315 tc the light

beam deflector 68. The light beam defiector 68 deflects

a beam to an outer track side by a half track during IDa

in which an electric potential lower than the mean value

30 is input, and deflects a beam to an inner track by a half
track during IDb in which an electric pqtential higher

than the mean value is input. The light beam deflec-

tor 68 deflects a beam sinuscidally during the groove



- 39 - portion. Thus, the header portion and the groove portion
in the RAM portion are cut. As shown in Figure 16, a

recording signal is not 5 output froma land portion in the RAM porti on,
t he spindle notor 74 is rotated only by one track, and the

objective lens 73 is sent to an outer track by one track.

In the disk shown in Figure 4, 48 f4rst zone in 10 the RAM portion is
divided into 9 sectors per track. Therefore, the description will be
made in accordance therewith. If the frequency of the progranmable
synthe- porticizerrnkd, tife $Rladdr GO GenB{@itha gHwinelpddicdn whi ch

al | ows (the rrgg of channel cl ocks recorded in one 15 sector of the
ROM portﬁd’h)tr&)\?e )Ebt"hgoﬁ nBer 25F $&tors in one zone in the RAM
portion)) x (one period of a clock actually output fromthe

programmabl e Syntﬂgséﬂsanllﬂa)xrlgure 16l ] %Erte%cﬂ%ﬁ%'aélg}&aﬂﬂﬁs pesod of
time of the one rota- tion s%nchronl zation signal” 301 of the spindle
not § 74,°90Put tHEPT e&di h§REdgRST 6ECPhel B edthst s“@'F‘; t RRTFAPBt zBAR in the

RAM porti gpiAligeClibte? 4 10s beo@a&aag%ﬂyaowl bMeattza:Idk jand thenes. The
| eadi ng edges of th secgﬁrs in _each zone PPV ortjon are cut
so as to BBIPGGFYPI geﬁﬁr ged §ent to anaPPtFFn’égaF}‘o tﬂ@es E35GH - zone to
the |l ead-out in the 25 S|mlar operati on. Furt her nore,
since a sector adgre

he f.irst secj} or rack _of. the ROM
portion or a head&r’ %?‘e gy'sk Showrf i Fl& ttor int%%eg %Q'S%fk %?et A& RAM

port®on !$me§adb¢bde9013iion ia M&ﬁn atpor¥ weeptolrs @rr r srackon
Z%gcm oni zi%tdhr%’%ore thal Qe cHint Qéﬁp'ﬁ@” falR! o n 7écc55lﬁaw portion

M’portion can be easily cut so that the
edges of tHhexsdtdrs arfe W19 (HRAYFRAOUPEf B BRRETRAMGRe Synthe-

sizer 111l is set so as to generate a channel clock which
allows (the aumber of channel clocks recorded in one
15 sector cf the ROM portion) x 9 (the number of sectors in
one zone in the RAM portion)) x (one period of a clock
actually ocutput from the programmable synthesizer 111) =
time to be equal to one period of time of the one rota-
tion synchronization. signal 301 of the spindle'motor 74,
20 the leading edges of the sectors of the first zone in the
RAM portion are cut so as to be érranged radially at all
times. The leading edges of the sectors in each zone of
the RAM porticn are cut so as to be radially arranged at

all times £from the second zone to the lead-out in the
25 similar operation.

Furthermore, since a sector address of the first

sector in one track of the ROM portion or a header of the

first sector in one track of the RAM portion is recorded

30 in synchronization with the one rotation synchronization

signal 301 of the spindle motor 74, the ROM portion and

the RAM portion can be easily cut so that the leading

edges cf the sectors are aligned without fail once in one



40 track. For sinplicity, the present invention has
been descri bed exenplifying the case where the nunber of 5 sectors
in one track in the first zone of the RAM portion is 9. However, any
nunber of sectors may be used as | ong as it is an integer.

By operating as described above, the disk in the 10 second enbodi nent
can be cut. Here, the necessity #or - performng a duty ratio
correction and for independently subj ecting the header portions in
the ROM portion and the RAM portion to a duty ratio correction wl|
be descri hggGek. 15 Figure 18 is a timng diagramillustrating

t he necessity for a duty ratio correction. (a) represents

pits desired to be recorded, (b) represents a recording pul se before
a duty ratio corré&usind opihmplichta, I’litﬂ'@thesent idegimetopi has( Heerf C)
represent 3d S8 o] 3gﬁggd r ) & e pits
obt ai ned E%%orelgﬁg gﬁ?éﬁpfaf Jﬁ Fgffb ggg?gc F%% m§£%§§53%§e

portPons re@sFEEEHtin one 3Gk db’td‘?f?%cﬁlb-‘;s%l e af| e RAe M‘@*@ﬂa duty
ratio is GOf I efiebr ANthyVMHUnbOrd # UlSc £ SPE %@ﬁtb@lﬁée@béél

a recording pul se after a duty ratio correction. (e) represents a
recordi ng Pulse HFt28F AP86EFTratio correc- tion, mnth a shaded
portion representing a cut-away pulse S understood fron1the

drawi ngs, in orderg bt t he a ze, since
t he spot s (c§ Og?rat%ggo %.n& C§EEr 5%%" 1|{h?e% |ze % Bs' 30

| ar & t hasechrd gRPOPCISENi TR phkseu(th) , Here, phes rahessity for
representeﬂep¥oiﬁﬁn§2§d9@t90&5¥@33dﬂ'(§3¥£Eﬁiané_ (nﬁépﬁgendePQi er to

obtain pits wth sired”si ze, recor per d wth
t he recordgﬁajsgpggg(gpemhgeﬁegsportlcns 1n the ROM portion and the

RAM portion to a duty ratio correction will be described.

15 Figure 18 is a timing diagram illustrating the

necessity for a duty ratic correction. (a) represents

pits desired to be recorded, (b) represents a recording

pulse before a duty ratio correction for obtaining the

desired pits (a), (c) represents laser spots of a record-

(d) represents pits obtained before and after
a duty ratio correction,

20 ing laser,

where shaded portions represent
pits obtained by a recording pulse before a duty ratio
correction, and white portions represent pits obtained by
a recording pulse after a duty ratio correction. (e)

represents a trecording pulse after a duty ratio correc-
tion,

25

with a shaded portion representing a cut-away
pulse. As is understood from the drawings,
obtain the pits (a) with a

in order <o
desired size, since the
spots (c)-of a recording laser have a limited size,

pits
30 larger than the given recording pulse (b),

i.e., pits (4)
represented by the shaded portions are formed. Thus, in
order to obtain pits with a desired size, recording

should be performed with the recording pulse (e) which is



] 41 - previously subjected to a duty ratio correction
A nethod for obtaining a recording pulse with a desired width will be
described. Figure 19 is a graph 5 showi ng the rel ati onshi p between the

cut - away anount of a recording pulse width and the anplitude of a
short est pit during reproduction. As shown in Figure 19, the
anpl i tude during reproducti on doesl not becone best when t he cut-away
anount of a recording pulse width is too 10 much or too little. Wen

recording is perfornmed with the cut -away anount of a recording pul se

wi dt h whighe¢Bxh 8l ¢- subjected ithe aampldy uderid sogrettibbh the best S/N can
be obt ai ned during reproduction. The necessity for a duty ratio
correction and a nethod thereof has been described. 15

Hereinafter, the mewesbpty flogr qizrd ouimagaardepyding PYkRe gvBRrrection in
the ROM pSLLhQQdae.qéme M pagt H@@cr;b&&v: ndepsadenily 1 14 Beagascr i bed

n the present enb portion and port|on are
cut %y Zoshowﬁégpéﬂﬁ\R?NQEﬂﬂn%E%ﬁsttWﬂ@édm&&;QQFTQEFYtﬁ@?EnFS

differencg k&c@k@@%@ﬂpdxﬁéWWEaﬁhlbﬁhtth@a@Hﬁxiﬁu&éldﬂ a shorteshy pits

and a |ight beamfor cuttin rooves and pit Thus éhe est
condi t i on®iford W?k?%uF%ﬁﬁﬂ#ﬁﬁ%ﬁﬁﬂ of &% S °wnronF&Qﬂfﬁnﬁ deSeri bed

above areawdﬁyﬁuad d&m&m@erepQSductuweemOeéﬁﬂdmemammme bas&h@hpwesent
enbodinent cutt

pegfQr g pi: adl tor 74
to a CAV ht ol amounﬁﬁ S%%\/\ﬂ%{?ﬁé%@:_yd ?g‘?'ﬁ‘% g%ﬁa\%?ngﬁ&t e sane
si zeobecomas:ksmmo dntérieout dhepry a@i@qn@ﬂmn%@qrmmed with fhey,

Ther ef or e, 116,04} -G @RI r@fcoa:dler@rgmlr& BAQth il @e i shoul d be
swi tched by a constant rel ationship i n each zonef%ég t hi s respect,
it is requiyedhehafimphbtude, a dﬁi‘-?“f“&t i L 8¢ i BRSbe e“PR th% ROM

portion ansbtdtned duriRAMrpotidauittingepentest hgcesBiryhefamrae, dutyi s
required

ratio correction and a method thereof has been described.
15

Hereinafter, the necessity for performing a duty
ratio correction in the ROM portion and the RAM portion
independently will be described. In the present embodi-
ment, the ROM portion and the RAM portion are cut by

20 respective light beams. Needless to say, there is a
difference in diameter between a light beam for cutting
only pits and a light beam for cutting grooves and pits.
Thus, the best conditions for the cut-away amount of a
recording pulse described above are different therebe-

25 tween. Furthermore, in the present embodiment, cutting
is performed by subjecting the spindle motor 74 to a CAV
control, a pulse width for recording pits having the same
size becomes shorter on an outer track than cn an inner
track. Therefore, the cut-away amount of a recording

30 pulse width should be switched by a constant relationship
in each zone. In this respect, it is required that the
duty ratio correction be made in the ROM portion and the

RAM portion independently. Furthermore, it is required



- 42 - that the duty ratio correction be made between the zones

i n the RAM portion. As descri bed above, the sane |ight beam
is used 5 for cutting grooves and pits in the RAM portion in the

present enbodi nent. For the sane reason as that for the necessity of
the duty ratio correction, the wdth of the groove and that of the pit
whi ch becone best during reprddiuction are different. In the case of

t he grooves 10 and the pits, the power of the light beamradiated to the
master disk 60 is switched by changi ng the anplitude by t he second

| i ght noduta@brties, duher ebyitheogrectdoraig: made héeweenstheezeoasrol | ed
SO as t0 begopkebRAM Puitien. reproduction. 15 As

descri bed above, the disk of the second enbodi nent can be cut.
Furthernore, the disk of the third enbodi mrent can be easily cut by
al l owi ng the cl ockAs desqymha&nanodéz ﬁhethemalmﬂgnxwmeamles 65eldo switch

cl oc 20 | C b

synt kklssem zerfogf Etu%(easggg%?%%% ﬁ? :}lzt%n“l'he di s (%TAW%ﬁQ%gm It?‘ﬁ
enmbodi nent prasebs eabiddimant by Rantthe | $ametheason ascltbek demertieor 102,
and al | owi pg-pecehdi R d@ﬁéj‘dxﬂ:}} Weatio coffBELi8hTRENAS Wikdh I0F Wi second

and third enbodi nents 25 be witten in the frenmory 101 through the

SCS| i nt er §roove  anpgcgthat ¢ ﬁ’§ bRRRuF Hat #bdsH | BRCEMet RERBMSYEINDN and

recordi ng qap%ddmdm:xsaﬁeefainéreatt hatnpftrt@ecg\’éé/l of the R¥ddwds of the
secong enbodi nt tQ be MW|tten

nmory 101 through the SCS
i ntetface A é‘eu?éTtsda e %wer d‘Ttttl?’(?n light beaml’—ﬁﬁﬂ)‘(ﬁ ‘%t ‘g
Fi gure 20|masxdﬁ(ﬁiSM|ﬁgraa1shdwa@&auysﬁhanglng the amplitude by

the second 1light modulator 66, whereby the grooves and

the pits are controlled so as to become best during
reproduction.
15

As described above, the disk of
embodiment can be cut.

the second
Furthermore, the disk of the
third embodiment can be easily cut by allowing the clock

generator 102 of the first controller 65 to switch clocks

20 in accordance with each =zone, as in the programmable

synthesizer of the second controller. The disk of the

fourth embodiment can be easily cut by controlling the

clock generator 102, and allowing recording data in the

same format as that in the second and third embodiments

25 to be writtern in the memory 101 through the SCSI inter-

face in the backup data portion of the ROM portion and

recording data in the same format as that of the RAM

portion cf the seconéd embodiment to be written in the

memory 101 through the SCSI interface in the user data
30 portion.

Embodiment 6

Figure 20 is a block diagram showing a disk



- 43 - recordi ng apparatus of the sixth enbodi ment of the

present invention. The disk recording apparatus is used for recording
data onto a naster of the optical disk described in the second
enbodinent. In Figure 20, the 5 el ements simlar to those in Figure 13
are denoted by the reference nunmerals simlar to those therein.
The description thereof wl43e onitted. In Figure 20,
ref erence nuneral 401 denotes a 10 | i ght nodul ator for nodulating a

| i ght beam which forns pits in a ROM portion and grooves and headers
in a RAMrecordiugt i appaddudennt estize | ighttmpauiatd oregontedl [wre f or

cont rol | g e || ahbnodl al 8hotR) chosedoon cer s 33 Gy Lo be

i nput, notes a beam shapi ng unit aping a l.ight beam from
t he Ilghtf%aﬁ\e&é’ﬂdéﬂ%r 8Be 'onto énd‘aéFO'@Ideﬁét é‘é‘%noﬁ’%éﬂa&r A HFaphr agm
for sw thng@@ri.B@d in tiapesédond! ieidodiimend | ght nbeaguras ), tHwkeugh the
beam ng uni, 3840 be%vveen t i on_and

t he
por £ on. elr‘ﬁ‘ge ﬁhfl% FaFPoh 2Bt ?‘BIT’eSFuﬁg %a@r? e?ﬁtengﬁnﬁhEtruct ure
as that ofefaeeseeonduoemals | einildihe to thdsdt htlebednpent . The

First, th -athon OR}H Rl y g | | be described. 25
A |ight bgzea%qeg%? em?ltte by a Ilaggr Iégrhf[f@%% source 61 is reflected by
a mrror 63-1 and has its light intensity nodul ated by the |ight

nodul at or 401 basegh OPigure 202 | ASLEr&ENEOFMEaNR] 808 iderddigeROY portl on
and t he RAM 30

rtion_out fromthe Iight nodul at or 402 A light
e o o e el R L LOT LR L Tk 2R Rl
nodul at or p4@k aird a SROBf pesttatrbyand ngrooves3and sheaders flof be®red to an
out er tra%%ﬁ%&é%ﬁakéztB@%%é@éi§elkbggtmodulation controller for

controlling the light modulator 401 based on recording
data to be input, 403 denotes a beam shaping unit for
15 shaping a light beam from the light beam deflector 6B,
and 404 denotes an aperture diaphragm for switching the
aperture limit of a light beam passed through the beam
shaping unit 40 between the ROM portion and the RAM
portion. The light modulation controller'402 has the

20 same structure as that of the second controller in the
fifth embodiment.

First, the operation of the optical system will
be described.

25

A light beam 501 emitted by a laser light
source 61 is reflected by a mirror 63-1 and has its light
intensity modulated by the light modulator 401 based on
a laser ON/OFF signal 308 in the ROM portion and the RAM

30 portion output from the light modulator 402. A light

beam 502 which has its light intensity modulated by the

light modulator 401 and is reflected by a mirror 63-2 is

deflected to an outer track by a half track by the light



- 44 - beam defl ector 68 when IDa is recorded in a header in thé

RAM portion, deflected to an inner track by a half track when I1Db is
recorded in the header, and sinusoidally wobbl es in a radius direction
during cutting of grooves, 5 based on a signal 315 output fromthe |ight
beam def | ec- tion controller 69. A light beam 503 which is defl ected
by the |ight beam defl ector 68 -ang4shaped by the beam shapi ng unit 403
is controlled so that a |ight beamwth a larger spot dianeter is
formed in the RAM portion by 10 prescribing a ratio of an aperture limt
to be | arﬂ;‘e&m'cﬂaflectoi‘hga%%ﬂoibhogst Pé?ogg hhgnmgg{i&koﬂnb{[héhe
aperture - gn1404 W th a signa 8 output froma timng

control | e*?“m%?oﬂti’*?@ht BEARCEGA WR AT HeneX stRAfef thiv @ Dalf FTAFK switched
bgt ween t\blfexROMuwr i sonretskdde Bgcl\/l %53 he¥dd+ onaha | 8Chd88i aEpy a]p

obj ective 73.an ense oijrra a photoresist of a
mast er di s‘ﬁe%ges 18" rgglb‘essdrl &q ?tcﬁ%téurlng cu@tln 82 REKPYEChe

operat i onbasedach gostigokle 31l Idutmi0from deserlbgblt kah daefyethe

Ghetri badtioh EBREROINAMEIONN 1ight Beal oy pRiEHOEE HERLEERAD
i ght boah¥ the lighs l!P@@G‘f%?féaﬁlttpﬁgG@heambépﬁﬁorbﬁanﬁhéh@eﬁm/l

portion, 2Raping0 uriat 4d’aerles Hnt¥011 bAhLoMeHH k0§ gRRA bhws kdi
nodul ati on control | ers. However, in the present enbodr- nment, one

li ght beafh iSRFESH ?B?tcﬂtlf“f“ﬁ&etrhelwp'@?fil d@/ the RAlanEOFI"FéORAIVIYport i on,
so 1dat ompeelsicgfitbimufld ataoticdOdf asfd apertureng ikiightomedllidirdgyr centrol | er

402 are usged f o] I l.ing.th ght dul at i of t he RCNIport|on
and sC%t %ARBQEF%QS Qgé{s% désc er%f‘J”é Egg?ﬂeggo Sy FPRS B © of
the |ight d:@dmrmgfmrﬁ%n_mﬂmﬂ e 49Pgnglt AEOsagmwtmst from ahaimusfng he
second Conddr¥dRI1ShOM. | NaAFhAWHR: daf$d4 which has its aperture

limit switched between <the ROM portion and the RAM
15 portion is incident upon an objective lens 73 and con-

densed to irradiate a photoresist of a master disk 60 in
a desired format.

Next, the operation of each controiler will be
20 described, with only the operations different from those

of the fifth embodiment being described in detail.

In the fifth embodiment, different light beams
are used for cutting the ROM portion and the RAM porticn,

25 so that there are twa light modulators and two light

modulation controllers. However, in the present embodi-

ment, one light beam is used for cutting the ROM portion
and the RAM portion, so that one light modulator 401 and
one light modulation controller 402 are wused for
30 contrelling the light modulation of the ROM portion and
the RAM portion. As described above, the configuration
of the 1light modulation controcller 402 is the same as

that of the second controller shown in Figure 13. Only



- .45 - the operation in the case of the ROM portion will be de-

scri bed. In the ROM portion, when an instruction to 5
comence cutting is issued by a user, a signal 302 is output in

synchroni zation with the rise of a first signal 301. Sinultaneously,
cutting data in the ROM portion previously witten in a nenory 112
froman SPC 78 t hrough an SCSisisnterface 77 is read in synchronization
10 with N tinmes of a channel clock in the ROM portion. The P/'S
converter 113 converts the cutting data (byte data) into serial data
with a ch el e o] ekl ereby a
si gnal Zogtrwe %{%P%{[&bﬁ i ERE gt i ngetlhrﬁat s %ﬁé&ortﬁl%&t%{}r]t ed, and
recordi ng $@r11l58d- succe55| vely perfornmed from a sector at a speC|f|ed

address. In the fifth enbodi ment, the signal 307 only out puts cutting
data in the header r{ion theRA . in_the
present enbodi nent T théhgi gi%M porﬁéf’n?sO?ngnco?lf‘rof?ngbly%tlﬁe tIt%])”I ng

cont ol | er cdfimences Afcting oisutimsuexiit byn@ dasex i nat etdRGM p3R2i 68 of the
si g- L1303 Shovn 4. ig howse a 11 FiRg+

di agrami | Pﬁggr ati %8 an o%%?gg}g%&g h ngfﬁ yy%%ntzél€ ler 114 in
the presensigmbddi3®Ent . /%lmlsltme@gséwd fewkring datg gipe P& FPMaddress

cont ai ni ng (4akg f %ed:%%lwwtté’& in PhdeeyRAND AR SPmE to the
ROM 116 t oget her W|th put of a reset signal from.the timng

control | er thgough an SCJHL| é?tﬁﬁlfﬁﬁte Jofr ries FRRA NIt SYPRETRANZFITHT DN i s

i npuio witdO N iﬁﬁ@gﬁﬁ%mﬂekayﬂbb&e 1h1Ehkr @oM peoRAMNL16 T
set at the fj

f ri se,_of nal_.302.. At t
progr am‘rablpe)%frﬁ’h‘@’ﬁ%? %‘?? C?% Yo% B %:h’ég data %%yn%eng St rol | er
76 so as toirowd merialdetelwictloek channel azﬂrqrcssponchmg prea R ©ort i on

in the SE”“%{K@K@EiQQr 111, whereby a signal 207 is output. Record-
ing in the ROM portion is started, and recording is

15 successively performed from a sector at a specified
address. In the fifth embodiment, the signal 307 only

outputs cutting data in the header portion of the RAM

portion. However, in the present embodiment, the sig-

nal 307 is controlled by the timing controlier 76 so as

20 to output cutting data in the ROM portion of the sig-
nal 303 shown in Figure 14. Figure 21 shows a timing
diagram illustrating an operation of the duty control-
ler 114 in the present embodiment. As is understood from
Figure 21, an address containing data of a delay amount

25

of the ROM portion is input to the ROM 116 together with

an input of a reset signal from the timing controller 76.

A delay amount corresponding to the ROM portion is input

to the programmable delay line 117 £from the ROM 116 and
set at the first rise of the signal 302. At this time,
30 the programmable synthesizer 111 is controlled by the

timing controller 76 so as to output a channel clock

corresponding to the ROM portion in the same operation.



- 46 - A signal 309 which is delayed by td froma
signal 307 based on a del ay anobunt corresponding to the

ROM portion
set by the programmable delay line 117 is out put,” and the signals 307
and 309 are ANDed by the AND 5 circuit 118, whereby a signal 308 with a
period of "1" (laser ON) reduced is input to the Iight nodul ator 401
and nodul ate a |ight beam 501. _Thg control of the RAM portion of the
| i ght nodul ator 401 thereafter is the sane as that of the fifth

enbodi nent. 10 Inthesmm\myasinthethheMmmrmm,

t he ROM por ti o } ivided i nto or
per track. The deécr?ﬁ%?%%naPPI Pe lﬁade ?n‘g %d¥ anc t%p %?ﬁ%}eahth | f
t he frequeagpadf 307e hasef armebl dedpgt kaoutt comresporddingsteetheo as to

enerate @h 0 h e ; o el cl ock
X 10 (theﬁnunb%l& SetMifNene prdlilMiRakid dBEra"%e 1 8fe chapnels s)

sectors in one zone In Ortlnﬁ%; x (one
peri od ofOUtPUt'aQﬂQMﬂF%nﬁﬁﬂﬂa¥ﬁn%@ﬂI9n6u?88taF?oﬁNPﬁQ BYo&h&

syntdiesi zeirtli)x 3118 mwherbeyequa;flgxoa;a BDPEWEiRHORE g@no%f)em od "of t he )
one rotatiQn sync ni_zation signa e _not 74, the
| eadi ng eéé@?%% $ﬁ gPSFg ﬁ#Jlnp“t tﬁeﬁ@ﬁﬂbb$??oﬁ°§?@ akar

é& s to be
radially amdﬂmpﬂhrmte a ligdld Beams50l.25The control Neft thiehezaperation

of the aper{ d| wi || escr d, .
The apertL?rez'L{'r apﬁ%§§%14§§i8§é&9ﬁ§%%§%ﬁ 4 éhﬁf £¥Er ﬁﬁn?ﬁ? SSC o

becones " 0"
in the ROquﬁhﬂtwpénuhelflﬁﬁhtH@bnﬂmmeﬁr portion generated by the

tinmgg controller 76 utilizing the rise of the signal 302 output at
t he I'eadi ng edge of the RAM portion. Upon receiving the signal
350, the apar Fife SMEp MRy ASI04n | Shep&iitad eFPatidient r a¥P® of the

ROM portion shown in Figure 4 is divided into 10 sectors
per track.

therewith.

The description will be made in accordance
If the frequency of the programmable synthe-
sizer 111 is set so as to generate a channel clock which

allows (the number of channel clocks) x 10 (the number of

15

sectors in one zone in the ROM portion)) x (one period of

a clock output actually output from the programmable

synthesizer 111) = time to be egual to a time in one

20 period of the one rotation synchronization signal 301 of

the spindle motor 74, the leading edges of the sectors in

the ROM portion are cut so as to be radially arranged at
all times.

25 Next, the operation cf the aperture diaphragm 404

will be described.

The aperture diaphragm 404 receives a signal 350

which becomes "O" in the ROM portion and "1" in the RAM

30 portion generated by the timing controller 76 utilizing

the rise of the signal 302 ocutput at the leading edge of

the RAM portion. Upon receiving the signal 350, the

aperture diaphragm 404 is operated so that a ratio of the



- 47 - aperture limt becones snmall at "O' (aperture portion is

| arger conpared with the RAM portion), and a ratio of the aperture
limt becomes large at "1" (aperture portion is smal | er conpared with
the ROM. A narrowed |ight beamis 5 i nput to the objective lens 73 in
the ROM portion and a | ight beamslightly larger than that in the ROM
portion Is input to the objagti-ve lens 73 in the RAM portion, and
these |ight beans are controlled so that characteristics such as a

jitter or atilt margin during reproduction 10 becone best.

Furt herrmr efﬁ@mﬂm's&bmw .L,xlaah Lpe o (apQ?%ﬂ%’é periion aepl itude
adj uster 5 inputs the

‘9 nal 350 to the%r}égqht nodul at or 401,

neki ng th &-3HAR% t‘iﬂi‘é’arEd P Fhe SR iRRF Stk R HERLL FRE of a
recordi ng apertuﬁe gnah:.f:otbecumésngaagbeader 1poK bperrtofret perRAMMpGrt i on 15
e o f ot e SarCh - 20M LRTAG AN A AIR® St pearl 900701 10
si gnal for® portron snaller of & tecor di ng
si gnal forlmtlh‘g ‘§h§r @@\Z@Citﬁ-ve leng HE3 stmethayRAY PFPrttﬁémf ianch a

enbodi menty %@% bOEmSkdightly MNAlg3o0thsn "dhatThE 2Pl R ddiidod s
swi tched an I ght 20 intensity i s nodul ated, whereby characteristics

such as is inpb¥ite e‘Fh%r"%]‘f‘FF%V‘Fra%%‘Pﬁ %3 LBt BN PRt Al 3% de

control of thhger ecghdi Beamsgazle k:smwneeﬂ §d)rtrtehe charactézoiémgg
reason. Vﬁe an a ertg“f ortlon

transm ttaﬁE‘é st Thcérrgc&l’é'ﬁd“a’i%ln db‘E\hé’rg bIé % %Frh‘??er by an
aperiaire | betbmeat b'else; t i Fmrahermore, rigcaaijyncnidhevREM ploisi onhe

d tion.
requiring AeLEGYS d;s&iltfeirégat plitud ?ggggﬁt;_gaq]lts appl el e REMpOT i o

itu rovi ded.
30 nal A50 d:@s@h%édgbébm%iulaw MLk m¢1ﬁmgh‘éh25é@ehatude

enbodi nent jgan, b CMtaingFehERaNIME a1 1dhecdisk R e a recot:ah.h%
enbodi ment can be easily cut "by allow ng the rogr ammabl e

P
synt hesi zeSiBPRofERRHeCPEFAPIMGdISRE®RH Portion of the "RAM portion

15 when the signal 350 is "0", and making an amplitude of a

recording signal for cutting a header portion smaller
than that of a recording signal for cutting a groove in

the same way as in the fifth embodiment when the sig-

nal. 350 is "1". The aperture limit is switched and light

20 inténsity is modulated, whereby characteristics such as

a2 jitter or a tilt margin are optimized. The amplitude

control o©of the recording signal is required for the

following reason. When an aperture portion is made

smaller, light transmittance becomes low. The recording

25 power becomes smaller by an aperture limit at the time of
recording in the RAM portion, requiring a recording power
larger <han that in the ROM portion. In order to
compensate for this, the amplitude control is provided.

30 As described above, the disk in <the second

embodiment can be cut. Furthermore, the disk cf the

third embodiment can be easily cut by allowing the

programmable synthesizer 111 of +the light modulation



- 48 - controller 402 to switch clocks in accordance with each

zone. The disk of the fourth enbodi nent can be easily cut by
controlling the programabl e synthesizer 111, and al I owi ng recordi ng
data in the same format as that in the 5 second and third enbodi nents to
be witten in the neno- ry 112 through the SCSI interface in the
backup data portion of the-R&¥ portion and recording data in the sane
format as that of the RAM portion of the second enbodi - ment to be
witten in the menory 112 through the SCSI 10 interface in the user data

portion. controller 402 Pocewditet tolddies sixtécenbédneentvithn egddi tion to
the ef leClzdie [ Nephb! W< | ERO! £bBRHC drib Al ANANLAIC e easdiy Lhat he
optical disk in the second enbodi nent can be 15 cut by a sinpleée optical

system cut by |oEmISTRNAPHEe GrpPgr Fymable synthesizgyr jldlgp@ient from

the above fesefimd ivdcotdihedata inttwK 9iméheophscesds tRyenin Gfhet he
nunber of sectors 2 igclue in one track i

thi k 1n.a boundary area between
t he second, PG tPFFHs £ r2ayCahl FRETRERM A8t (1%h TE8ond
menory areay 152| ahgerughn the RIS pormterfidtan in ttiee RAkickup dabation,

d the | ' in.t X an d
ol cast | POLCPPRIfch A0 PEELELA blla DEelENing datliE SR ERE T IIOT
time i s shbtereatdas that qgihdthe |RAYeproriparni ©of dherRGagord | @nbedh-be

provided. pent to be writtEd (e FREE mdSrFAM POkhi-BRdrs heyi dedri nto
zones, the nunber of tracks contained in each zone in the 30 dat a

regiléh of LRECRAREBOATI GRS MSETRRtRGBAFTLBNeach other, and the
| eadi ng edges of the sectors in the ROM portion are radially

arranged. Therefor the .disk rise . t i s _shortened,. and | ar ger
capacity of RAM pOSFﬁ&#%lng %o t%e sixth embgﬁlment, in S% ltlon.%o

the effect of the fifth embodiment, there is an advantage
in that the optical disk in the second embodiment can be
15 cut by a simple optical system.

INDUSTRIAL APPLICABILITY

As is apparent from the above description, in the

disk o©f the present invention, the number of sectors

20 included in one track in a boundary area between the ROM

portion (first memory area) and the RAM portion (second

memory area) is larger in the ROM portion than in the RAM

portion, and the leading edges of the sectors in the ROM

portion are arranged at least in a line in a radius

25 direction. Therefore, the disk rise time is shortened,
and a larger capacity of ROM portion can be provided.

Furthermore, the RAM portion is divided into

zones, the number of tracks contained in each zone in the

30 data region of the RAM portion is almost egual to each

other, and the leading edges of the sectors in the ROM

portion are radially arranged. Therefore, the disk rise

time is shortened, and a larger capacity of RAM portion



- 49 - can be provided. Furthernore, since the nunber of tracks

contained in each zone in the data region is al nost equal to each

ot her, the seek zone is easily found, the notor rotation control can
be nmade faster, and the structure of 5 the recording apparatus during
cutting can be nmade sinplified. Furt hernore, since
at | east one |eading edge of =~ 49 & sector on one track in the ROM portion
is aligned with 10 at | east one | eading edge of a sector on one track
in the RAM portion in a radius direction, an address can be

stably reac weeprsgsiiedg | Supehkarmae,i sihlme RAR| pombegnof tracks
Fur { Ner Micged it d¥OW I O seomResad f 2 giBn_isbagkka-dataaportion and

a user data portion. All ges of the sectors in the
backup dé&ca gRstt i@Rher. thar gepldizane Wr%@’eky fqredus&heddCEFortion is

divided rotatidi @ophnesi QAAA BhendadidigerdgendoftHeh e tareitane Id’f each
zone are radial Ic%/ yanged, and all 4he | eadi ng. ed es_of 323 e sectors
in 2ach e iSF [ﬁﬁlﬁ’fﬁl Wre THURTI f“ & AngEd.

nunber of
tracks cmﬁx@bxﬁhed.each zone in the ROM portion and the RAM portion
is alnost equal to each other. Therefore, the contents or the like
of a format of a DVD-ROM can be recorded in the ROM portion, 25

wher eby a di sk wiFurthgrmageed sidiafe st akesst oprai Aegding edge of

Regardl ess 9fctbe sh! anat keBchl ihheHalHR p%frnon is Z0Nggndd wife ROM
portion and in the RAM portion, _the dress of a l'eading sector in

ead® zone?Fslapfihyenenieadsng edggect ¢h§?§¥‘é?e°no%'c‘% ERACKelRaERRY
nmanaged. RAM porta.on in & pagiuef AiwdéelchOr aa baadiEasy a=ea bet ween the

RONIportlggagQg }engAkggogéé ansigeggL ggmg &Qet gcékﬁ partion.

Furthermore, the ROM portion is composed of a
15 backup data portion and a user data portion. All the

leading edges of the sectors in the backup data portion

are radially arranged. The user data portion is divided

into zones. All the leading edges of the sectors in each
zone are radially arranged, and all the leading edges of

the sectors in each zone in the RAM portion are radially
arranged.

20

The number of tracks contained in each zone in
the ROM portion and the RAM portion is almost egual to
each other. Therefore, the contents or the like of a
format of a DVD-ROM can be recorded in the ROM portion,

25 whereby a disk with high added values can be obtained.

Regardless of the allocation of the number of

zones in. the ROM portion and in the RAM porticn, the

address of a leading sector in each zone is always the

30 same. Therefore, data can be easily managed.

Since information for a boundary area between the

ROM portion and the RAM portion is recorded in the backup



- 50 - data portion, focussing, tracking, and sw tching of gains
or the Iike can be snoothly perforned. Furthernore, the disk

recordi ng apparatus of the 5 present invention has a structure in which
the first controller for controlling the nodul ator of a |ight beam
cutting the ROM portion generates the recording signal so that the

| eadi ng edges of the sectors in-tH ROM portion
and the first light nodulator is 10 controlled by the recording signal.
Therefore, the disk boot-up tinme is shortened, and the di sk can be
cut so as data pdrxitave fodumssieng Capsatit ingf aﬁm/lqam'td:m‘mgrmlf RANIrporti on.
The recor%pq:rp@v?dkgf can! bghgmg%%mlﬁ;i%&ef% trolled to be

are radially arranged,

smal | er recor pits contal address information than in
recordi ng grooves in the RAM portion. Therefore, grooves and pits can
be cut into a

Fuﬁli:ﬁ&rﬁaras Ttﬁeha‘i%koﬁtédﬂﬂﬁﬁ-l'gﬁlra?kﬁ&féﬁi cst e recor d-

i ng/ reproduci n dat.a & dr F dyt ati o of
recordi ng JEEEh B& X‘ﬁﬁt ? s SCFMTBH%d* P ‘ﬁfé%ﬁo h%’ﬁ{and t he
RAM cputtodheri rﬁcbe'pemlxemdlﬁln@etrmsf orcdukathskofam beghbtitbsam

as to have,_._char eLhSt . Qpi ] for..re - ] r gpr oduci ng
data in th%uﬁaﬁ%lorﬁ%oﬁbgngg?ﬁéoﬁ%%%tegpgp i%%ég§d§§8r F\%éﬂg/l sB
The ON OFFtdatythgat leagiingeefgfishPidthe t3edeors in thepRPMuwhaertige ROM

portion isadivicded dintp a”rﬁ?z%‘é@ daha 3@ il ti ohandodulisebrdaka
portion is controlled_in each zone, and the OFF duty ratio of

recok®i ng BRPATP LGS bY the yepoxding $ignatne BARFBSPEPonT ? 8% ol | ed
in each  poot-i@P&imdelLisiErténdd skaganthe alikksSeansbeochaveochar ac-

to have a larger capaéity of ROM portion and RAM portion.

The recording power of a light beam can be con-

15 trolled to be smaller in recording pits containing

address information than in recording grooves in the RAM

portion. Therefore, grooves and pits can be cut into a

disk sc as to have optimum characteristics for record-
ing/reproducing data by a drive.
20

The ON/OFF duty ratio of recording data to be
input is controlled in the ROM portion and the RAM

portion, independently. Therefore, a disk can be cut so

as to have characteristics optimum for record-
25 ing/reproducing data in the ROM portion and the RAM
portion by a drive.

The ON/OFF duty ratio of recording data to be

input when the ROM portion is divided into a backup data

30 portion and a user data portion is contrcolled in each

zone, and the ON/OFF duty ratio of recording data to be

always input in the RAM portion is controclled in each

zone. Therefore, a disk can be cut so as to have charac-



- 51 - teristics optimum for recording and reproducing data in

any zone of the ROM portion and the RAM portion by a drive. 5
Furthernore, in the disk recordi ng apparat us of t he present

invention, an aperture limt is swtched bet ween cutting the ROM
portion and the RAM portion with one kind of beam In the case of
cutting the ROM por- tion,” tHe 1i ght nodul ation controller generates a
record- 10 ing signal so that the |eading edges of the sectors in

the ROM portion are radially arranged, and the |ight nodul ator is

contr ol | ecehysthesrepoiudimg forgmacorihierge-and repfodecinige deowt -up tinme of
the di sk gap DRasNAS eRad, Wl porriod drdk BAY! RGwA LaLegoRaRaCcidy of ROV
portion an 5 a

_ portion ‘can be cut In sinplified configuration.
- 52  -drive. Clains 1. (Amended) A disk

conpri si ng: a first storage area for reproducing data including a
sect or address poLti and_a data jportion, disposed on _an jnner side of the
di sk* and {T‘érggfe:gﬁ‘ r?forlélgeaéer e%l?rﬁcrﬁ& g lélgneeﬁpear*ap%ﬁ i %)I’%]

cont ai ni nghat pmsstntddrnysntidsor mni apeetorded imith is switched
between cutting the ROM pertion and the RAM portion with

one kind of beam. In the case of cutting the ROM por-

tion, the light modulation controller generates a record-

10 ing signal so that the leading edges of the sectors in
the ROM portion are radially arranged, and the light
modulator is controlled by the recording signal. There-

fore, the boot-up time of the disk can be shortened; and

a disk having a large capacity of ROM portion and RAM

15 portion can be cut in a simplified configuration.



-

prepits and a recording data portion capabl e of recording and_reproduci ng

e e

o) Ctors in each
track of “the f1rst gtorage area and the second stoﬁé% Pea clbse to each

other is larger in the first storage area than 1n the second storage area,
and | eadi ng edges of the 3¢éctors in each track of the first storage
area are aligned in at | east one line. 2. A disk according to claiml,
wherein the | eading edge of each sector in the first storage area and the

| eadi ng edge of each sector in thegamal storage area are aligned in at

| east one line in a radius direction. 3. A disk according to claim1,

wherein a portion in which data is not recorded is placed between the first
st orage alealafdsKhEos@eefind or age area. 4. A disk according to claimi1,

wher ei n addressesaarfaz@&ntgmgéyaiaéav,fgﬁdrtagrbhac&hgsaa&rad serond st orage
ar eas. 5. Adisk aCCOé% to claim1, wherein |nforngt|on |gd|cat|ng a
boun®lary positi on®hEPKE ErF@FbFr§FOF8§érec°rdlng and repr

AVENDED SHIRGT data, the second storage area beingb8lose tweabend the

second st .%%Q:%Q%%ééérggggded In a backup data portion in the first
storage a ex. !

wherein the number of sectors in each track of
the first storage area and the second storage area close

to each other is larger in the first storage area than in
the second storage area, and

10

leading edges of the sectors in each track of the

first storage area are aligned in at least one line.

15 2. A disk accorxding to claim 1, wherein the leading edge

of each sector in the first storage area and the leading

edge of each sector in the second storage area are

aligned in at least one line in a radius direction.

20 3. A disk according to claim 1, wherein a portion in

which data is not recorded is placed between the first
storage area and the second storage area.

4. A disk according to claim 1, wherein addresses are

continuously 'provided to the first and second storage
areas.

25

5. A disk according to claim 1, wherein information

indicating a boundary position between the first storage
30 area and the second storage area is recorded in a backup

data portion in the first storage area.

6. A disk comprising:

eet Has Been Replaced
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6."(Canceled) 7. (Cancel ed) 8. (Cancel ed) 9. (Cancel ed) 10.

(Cancel “ l“l““““l:ﬁ | ed) 12. (Amended) A disk according to claim1,
mhereiA ““\ Mbge area includes a bad (3%& o e and a user
data portitont " ° "the user data portion ?ﬁ”gr Eg into alplurality of
zones, and the | eading edges of the respective secté Q\épe radiial |y
arranged in each zone of the user S8ata portion, t he second storage
area is divided into a plurality of zones, and the | eadi ng edges of the
respective sectors are radially arranged in each zone of the second storage
area, and al e pugTheioaqd racks 'fare@é%;é@{léi% Wheaf;i L3lg and second
storage areas is equal taq each other. 13. (Cancel ed) 14. A _disk

recor di ng apparatﬁb?efﬁﬁﬁrF§Fﬁﬁge area foz FrGRFILHGr e8% BFPFPRYErating a
mast er optimgaldadissk having a first storage area for reproducing data and a

second wherein the second storégéygfea is divided into
5 a plurality of zones,

and the number of sectors in each

zone on an inner side of the disk is smaller, and

leading edges of sectors in each track in the
first storage area are radially arranged.

10 7. A disk according to claim 6, wherein the number of

tracks in each zone in the second storage area is equal
to each other.

8. A disk according to claim 6, wherein the leading edge

15 of each sector in the first storage area and the leading

edge of each sector in the second storage area are

aligned in at least one line in a radius direction.

9. A disk according to claim 6, wherein a portion in

which data is not recorded is placed between the first
storage area and the second storage area.

20

10. A disk according to claim 6, wherein addresses are

continuously provided to the first and second storage
25 areas.

1l. A disk according to claim 6, wherein :information

indicating a boundary position between <he first storage
area and the second storage area is recorded in a backup

30 data portion in the first storage area.

12. A disk according <to claim 6, wherein the first

storage area includes a backup data portion and a user

Thi eet Has Been Replaced

T




s“t orage area for recording and reproduci ng data; a |light beam

splitte T i ght beam fromthe Iight source into a first
light b Wm“ﬂ“ M\Hg\lﬁl ts in the first storage region _and_a_second |ight
beam f or =f orm g yr Sovés and headers in the s Gﬁ{ngi r%g ane QEE?\B a
first light nodul ator for nodulating the first erj%nbfor rmng the
pits in the first storage area; - 54 - a firgt com‘lE ér.-—f—eF—-tontrolling
the first |ight nodul ator based on recordi ng dat a; a second |ight
nmodul ator for nodul ating the second |ight beamfor form ng the grooves and
t he headedstan ;ichﬁt::&ﬁc,ond storage area; a second control | er for

controlling the se ht nmpdul at ar sed on th C Jdat

a |light beam defl eét “a%f Fggﬁsné}ft he eserceosr%e‘fgl{ﬁg %‘e%lm%%ut put” fromthe
second | i gradireiduy aanoraaQEQ Enghheabglokugt dattar azﬂcmcprectl on; a
light beam def | ect{,Qn \cQut Il 4£7pd:06: GONL v ikd Ngdd ghtphsam gef | ector;
a first beam shaping unit faor shapl ng.the first light beamfromthe first
|i ghf nodphtasanes, and t %é@&ﬁ?d‘gb&ﬁ'ﬁ@s‘héﬁ ﬁgﬁ‘%ﬁlecsﬁqﬁt’s‘h%p?%tcﬁ% second
| i ght beamafe 0mddﬁﬂmghbrheagedefiﬂct¢&ch zone of [tbtght useam d@ndi ni ng
unit for mattcjfﬁJ an optical axis of the first light beamfromthe first
beam shapllﬁ V\,i th an optical axis of the second |light beamfromthe
second beam shapi nghensecond storage sbpecisvéivedsdf bntpegepiuingla |ight
beam from th 'afgh;.mbeem saeb'ﬁegleaaanan%aﬁgdeae Rd Neekp@ltiheam onto

the master optical disk nmot or rotating the paster optlcal
di sk&0 SectaIrHp e eeﬁera&%ramzﬁnmtww% #9Re npf ofhegfgeond a

timng conkkekkele fgzreacorgr{d)l ling a timng of the

-55- first an sgzg\on cigtrol er and t he I| beam de gg %
control l er, based Mt Pon “EATT ot 2% F’anﬁ“&na? f FBfh tHE ot or
control | er and secondvsrarage heréassiscentadl lter egehercathesrc a r ecor di ng

ka4

15 13. A disk according to claim 6, wherein an address of a
leading sector in each zone is determined in accordance

with & position in a@ radius direction of the leading
sectox.

20 14. A disk recording apparatus, comprising:
a light source for irradiating a master optical
disk having a first storage area for reproducing data and
a second storage area for recording and reproducing data:
a8 light beam splitter for splitting a light beam
25 from the light source into a first light beam for forming
pits in the first storage regicn and a second light beam

for forming grooves and headers in the second storage

area:
a first light modulator for modulating the first
30 light beam for forming the pits in the first storage
area;

a first controller for controlling the first
light modulator based on recording data;

This Sheet Has Been Replaced
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signal so that |eading edges of respective sectors in the first storage

area a ' arranged, and the recording signal controls the first

l'i ght H"’”Z@!WNIMWEHA di sk recordi ng apparatus according to claim 14,
wher ei n» roll er decreases a recor[dif AT Qi ght beam
when recordi ng pi t$ showi ng adgrﬁ?s I nf or mat i or?f@%ns’%%é% i% PEE& he

recordi ng power of the |ight beanwhen recording.gro EV 16 A di sk
recordi ng apparatus according to claim 14, wherein the first and second
controllers independently control an OV OFF duty ratio_of recording data.
17. A di sk recor @& n§°&ppar at 480 EccBPELAG S cE8Fm PEIUMISFEES ThE first

control | epcepnt s ameGN Ebr. duininat taeohrbecediang daeankadbesi nput in

each zone when the first storage area is divided into a backup data portion
and a uséP Fifa RGOS TR 2T®87 {ne second control ler controls an

OV OFF duty rati a odecendr congrediled nfeackarael lirkf. thAedisglcongcor di ng
appar at us, . r di | Qi 4 el I am defl ector deflects
thegsecoﬁ“&aqq‘%cg)#%g%%?%g g %%]% gn\é\%ﬁ% !trr%ac |lrﬁgglrt§%€%'er track direction
with respect to & f3¥@ht Hegam Jfebhecranpier dafaerddmsy Wie Fec®nbnt ai ni ng

addr ess iﬁ#}{fmﬁéaﬂ Wit Sefodieader sed@fdect sghbemsacaadoki gt Heam by
about a halT track_in an inner track direction with respect to a second
hal f of tFeSREI2NIGRIOT @ track direction; - 56 -

periodically all ossltibatseeand ddfidcteam tonvebllewinr tdentseebnd | i ght
be%rB t rav]e_zjr_rslgstggelgrg%q:v%sé.am d%%le%@ézs:k recordi ng apparatus, conprising:
a first beam shaping unit for shaping the first
light beam from the first light modulator:

a second beam shaping unit for shaping the second
light beam from the light beam deflector:

15 a light beam combining unit for matching an
optical axis of the first light beam from the first beam
shaping unit with an optical axis of the second light
beam from the second beam shaping unit;

an objective lens for receiving a light beam from

20 the light beam combining unit and condensing the light

beam onto the master optical disk;
a motor for rotating the master optical disk;
a motor controller for controlling the motor: and
a timing controller for controlling a2 timing of

25 the first and second controller and the light beam
deflection controller, based on one rotation synchroniza-
tion signal from the motor controller,

wherein the first controller generstes a record-
ing signal so that leading edges of respective sectors in

30 the first storage area are radially arranged, and the

recording signal controls the first light modulator.

15. A disk recording apparatus according to claim 14,
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a Iight source which forms pits in a first storage area for reproducing

dat a goves and headers in a second storage area for recording
and r@@ ﬂﬂ{(iﬂﬂbﬂ,@ lln a master optical disk; a |ight nodul at or
for no s beam fromthe |ight sour a light

e;

nodul ation controller for controlling the Iight| iRgdu§tar ypaged,an
recordi ng dat a; a |light Béam deflector for dg;rglpméwg a l{i ght beam
fromthe light nodulator at a right angle of a %raeck di 8t an: a

| i ght beam defl ection controller for controlling the |ight beam deflector;
a beam sthapiregnuniht ferocshapongrallieghticbsaasasom trkedrdghty pesmexdef | ect or;
an apertye i pRRAOMLEA SYheAN Al-aPaBRET I Es | IdlduiHlg 2 ddeglls beam Trom
t he beamshaping unit between the first storage area and the second storage
area; informgtish} ecEPRRAFEAS N c Shge s FeF airg gowsBanPfr dha he

apert ur e 1digaRN RGR Gién t hecHB8LRE gRbbRls di sk: a motor for
rotating the master optical disk; a notor controller for
confrolling the notor; and atimng controller for controlling a

timng ofid.hen | 49k nostdalimy epperelty andorbeéenkg ghh béadmdef4 ection
controller ased tatko nchr oni lon_si not or
controll e"’rn,E it tggm%eq%e%tg %‘1% :%ieg tng]m?é?éajfa%%%e&%n% ?‘g?%%xg)&;%x{%?%t es a
recor di neeitprl 3n PNAPFFedditig réddes af regpedingedstdtors in the first
storage area are radially arranged, - 57

- and the recording signal controls the |ight nodulator. = 20. A disk
r ed® di ngtApphr S aE'EPHRAGTIt FRASEFHUD, aCHREENg t he IS @™ nbBul ati on

fcs)nt rol | ehéeeiRasife a£ikr@R0r dbirBANRE OfoAtkbyRt heammwier rageydi ng the
I rst stora

ge a%ea conpar e&éwiath V\/lgen_rec%r di zg tge secong s;c rage area,
and decr eB8EE0 O £ BT aF g HoRBF20FCalRi AP ChaBnf GHBNZPRECFEFRY gFts
cont ai ni ngiadtr sssragkeorareia dF idivided into a backup data portion
and a user data portion, and
15 the second controller controls an ON/OFF duty
ratio of recording data in each zone.

18. A disk recording apparatus according to claim 14,
wherein the light beam deflector deflects the second
20 light beam by about a half track in an outer track
direction with respect to a first half of one lump of
data formed of pits containing address information which
is a header, deflects the second light beam by about a
half track in an inner track direction with respect to &
25 second half ©Lf the data, and periodically allows the

second light beam to wobble when the second light beam
traverses the grooves.

19. A disk recording apparatus, comprising:

30 a light source which forms pits in a first
storage area for reproducing data and forms grooves and
headers in a second storage area for recording and

reproducing data in a master optical disk;
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t he second storage area,

second storage area.
19

conpared with when recording grooves in the

21. A disk recording apparatus according to claim
wherein the l'i ght nmodul ation controller controls an OV OFF duty ratio

reciuﬁ&n | n.the first and second storage__areas independently.

pparatus according to clai mZ{is sHeerASBEFe! | 1 ght
sourc

rols an GNV€LFR duty ratiolof re .| datajto be
recorded in the second storage area in each zone- Bgisig"g&gisk recor di ng

appar at us according to claim19, wherein the |ight be;;tdeflector defl ects
the light beam hy abgut Qn$ﬁhi c ectjon with
respect to a first Eg féﬁpK%J dQH&%Lné 3§0%QBE et

one a conpose I t's contai ning
addr ess |?ﬁQﬁrﬁﬁ?o%lﬂhFcﬁ°P§c& header in the second storage portion,

deflects the |ighd ]bﬁﬁmbr)bdibmlﬁl@nf‘@cbritféﬁﬁérlfbr Hoh AL 1 LR@Ckhdli rection
wWith respect, fo a sgc% aIf of the data, €% %erlodlcally all ows the
li ght beaht¥3°wBBBIES afﬁglqﬁﬁﬁe B9 SRF

es the grooves. 24. A
di sk recording apéparlatglst abeamdidef tectdri o1, detkectinghe apbghure

di aphra t a re -58-
betaeengnhég%rggég gﬁ% ?ﬁ%ﬁﬁe JiLﬂ]lat‘:ofrhe secon%hstor g8 gFej track

ge area.
direction;

a light beam deflection controller for control-
ling the light beam deflector;

10 a beam shaping unit for shaping a light beam from

the light beam deflector;

an aperture diaphragm for switching an aperture
limit of a light beam from the beam shaping unit between

the first storage area and the second storage area;

15 an objective lens for condensing a light beam

from the aperture diaphragm onto the master optical disk:
a motor for rotating the master optical disk:

a motor controller for controlling the motor: and

a timing contreoller for controlling:a timing of

20 the light modulating controller

and the light beam
deflection controller, based on one rotation synchroniza-
tion signal from the motor controller,

wherein the light modulation controller generates
a recording signal so that leading edges of respective

25 sectors in the first storage area are radially arranged,

and the recording signal controls the light modulator.

20. A disk recording apparatus according to claim 19,

wherein the light modulation controller decreases a

recording power of a light beam when recording the first
storage area,

30

compared with when recording the second
storage area, and decreases a recording power of a light

beam when recording pits containing address information

i
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in the second storage area, compared with when recording
grooves in the second storage area.

21. A disk recording apparatus according to claim 19,

wherein the light modulation controller controls an
ON/OFF .duty ratio of recording data in the first and

second storage areas independently.

22. A disk recording apparatus according to claim 21,
wherein the light source controller controls an ON/OFF

duty ratio of recording data to be recorded in the second
storage area in each zone.

23. A disk recording apparatus according to claim 19,
wherein the light beam deflector deflects the light beam
by about a half track in an outér track direction with
respect to a first half of one lump of data composed of
pits containing address information which is a header in

the second storage portion, deflects the light beam by

about a half +track in an inner track direction with

respect to a second half of the data,

and pericdically
allows

the light beam to wobble when the 1light beam
traverses the grooves.

24. A disk recording apparatus according to claim 19,
wherein the aperture diaphragm switches an aperture limit

between the groove and the header in the second storage
area.
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